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Hypothesis . . . an explanation, supposition or as-
sumption, which is put forward in the absence of
ascertained facts or causes

The hygiene hypothesis has probably as many
friends as it has foes. We feel it should be regarded
as an ‘‘umbrella theory’’, encompassing a multi-
tude of more concrete scientific hypotheses, which
need to be tested (Fig. 1).

We agree with Professors van Schayck and Knot-
tnerus in that:

1. there are many questions which still need to be
answered;

2. not all the previously reported associations have
been repeatable;

3. more data from long-term prospective studies
is required (although the ongoing birth co-
horts have a lot to offer, and data from the
first randomised intervention trials is actually
available—both will be discussed below);

4. the media laps up any medical theories and
preliminary findings, sensationalises them and
confuses the issue for the population;

5. . . . and certainly with the sentiment that—
unfortunately—we have nothing specific to reco-
mmend to our patients yet.

However, despite the justified criticism of some
of the studies, these have nevertheless contributed
to further our understanding of what may be the
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Figure 1 The hygiene hypothesis umbrella.

reason for the steep increase in allergy—and they
have provided us with a framework to work with,
the hygiene hypothesis.

The epidemiological observations with respect
to allergic disease were never designed to give
us irrefutable proof of what is happening. What
these observations did however was to generate
hypotheses. Strachan’s observations about family
size and cleanliness helped to initiate research into
areas, which we might have otherwise neglected
[1]. Effect sizes and potential confounders in a
population will always be difficult to correct for in
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any one study, be it cross-sectional, longitudinal
cohort or intervention. Knowledge about health
and disease may well influence the healthcare and
lifestyle-choices in the developed world (and this
needs to be taken into account), but it is unlikely
that large populations of rural Africa are signifi-
cantly influenced by the western media or by an
enhanced awareness of allergic disease. The aller-
gic epidemic is only just starting in the developing
world and allows us to test for parameters, which
the developed world may already have ‘‘outgrown’’
on the way to a high prevalence of atopic disease
[2,3]. Improved molecular genetic techniques now
facilitate the exploration of gene-environment in-
teractions. Small studies have yielded results on
which we can base future larger scale investiga-
tions. One example involves the finding that previ-
ous infection with Hepatitis A virus (HAV; serologi-
cal evidence) is protective of atopic disease: these
findings have not been confirmed in all studies and
one explanation for this could be a recently de-
scribed genetic marker, determining the immune
response to HAV, thus possibly influencing its effect
on the development of atopic disease [4—6].

Large birth cohort studies (observational and
randomised, placebo-controlled intervention), de-
signed according to specific epidemiological and
with high scientific rigour are required [7,8]. These
need to be based on results from cross-sectional
studies, longitudinal studies and small pilot inter-
vention studies. Cross-sectional studies provide
good basic data, allowing hypotheses to be refined
and developed. The limitation of these studies
is that they are confined to a certain population
group, usually in a limited geographical area (e.g.
endotoxin exposure, allergy development in farm-
ing versus non-farming communities [9,10]). As
atopic diseases usually have their onset in early
childhood, the next step is the observational birth
cohort study, with the advantages of less reliance
on parental recall and the opportunity to measure
exposures and physiological parameters, as the
children grow older. Currently ongoing, established
observational birth cohort studies have greatly in-
creased our understanding of the natural history of
atopic disease, allowed the tentative identification
of predictors of disease and emphasised the need
for well defined objective outcome measures.

Randomised, placebo-controlled intervention
trials testing microbial products have been per-
formed. Kalliomaki et al. [11] have acted on
the microbiological observation that allergic chil-
dren have fewer Lactobacilli in their stool sam-
ples (assumed to be a consequence of modern
life). They first demonstrated in a randomised
placebo-controlled, double blind trial that admin-

istration of Lactobacillus GG can improve atopic
dermatitis in some children and then conducted a
randomised, placebo-controlled, double blind pri-
mary prevention study [12,13]. The latter showed
that probiotic administration could prevent the
development of atopic dermatitis in some children
and this effect persisted to the age of 4 years [14].
Several large primary prevention birth cohorts
investigating environmental control and dietary in-
tervention are ongoing at present, but long-term
data is still scarce [15,16].

Other randomised placebo-controlled studies
have investigated the effect of Mycobacterium vac-
cae ‘‘vaccination’’ on established disease [17,18].
Recently the first open (pilot) study was published
using Trichuris ova in the treatment of inflamma-
tory bowel disease (autoimmune diseases are now
being discussed in the light of the hygiene hypoth-
esis as well)—parasites in the treatment of human
disease [19]!

The research being carried out under the
umbrella of the hygiene hypothesis is by no means
perfect and does not as yet allow us to give com-
prehensive advice to our patients, but the evi-
dence that our modern lifestyle is closely linked to
changes in our immune responses to environmental
stimuli is growing stronger.
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