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Abstract

Background: Evidence exists that a farming environment in childhood may pro-
vide protection against atopic respiratory disease. In the GABRIEL project based
in Poland and Alpine regions of Germany, Austria and Switzerland, we aimed to
assess whether a farming environment in childhood is protective against allergic
diseases in Poland and whether specific exposures explain any protective effect.
Methods: In rural Poland, 23 331 families of schoolchildren completed a ques-
tionnaire enquiring into farming practices and allergic diseases (Phase I). A
subsample (n = 2586) participated in Phase II involving a more detailed
questionnaire on specific farm exposures with objective measures of atopy.
Results: Farming differed between Poland and the Alpine centres; in the latter,
cattle farming was prevalent, whereas in Poland 18% of village farms kept > 1 cow
and 34% kept > 1 pig. Polish children in villages had lower prevalences of asthma
and hay fever than children from towns, and in the Phase II population, farm chil-
dren had a reduced risk of atopy measured by IgE (aOR = 0.72, 95% CI1 0.57, 0.91)
and skin prick test (aOR = 0.65, 95% CI 0.50, 0.86). Early-life contact with grain
was inversely related to the risk of atopy measured by IgE (aOR = 0.66, 95% CI
0.47,0.92) and appeared to explain part of the farming effect.

Conclusion: While farming in Poland differed from that in the Alpine areas as
did the exposure-response associations, we found in communities engaged in
small-scale, mixed farming, there was a protective farming effect against objective
measures of atopy potentially related to contact with grain or associated farm
activities.

Recent findings suggest that the rise in prevalence of child-
hood asthma has relented in western Europe, but persists in
eastern regions where it has traditionally been low (1). These
countries appear to be experiencing an ‘allergic transition’
parallel to and intertwined with their socio-political transfor-
mation, as ‘westernization” may include factors directly influ-
encing the incidence of asthma and related allergies (2).

Farm living appears to provide some protection against
asthma (3-10), wheeze (4, 6, 8, 11-14), hay fever (8, 9, 14,

15) and atopy (3, 6, 8, 9, 14-23) in children. Specifically,
contact with animals and their stables (4, 5, 8-10, 14, 20, 21,
23-25), cultivation farming (4, 5) and consumption of farm
milk (5, 8, 13, 14, 20, 26) have been shown to be protective.
Most of this evidence came from rural communities in western
Europe practicing particular forms of dairy-based farming.
Surveys elsewhere (5, 11, 17) are less consistent, suggesting
that protection may depend on the type of farming. The
GABRIEL Advanced Surveys were developed to explore this
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in greater detail, taking advantage of variations in farming
practices in Europe.

Methods
Study design

Phase 1
The GABRIEL Advanced Surveys took place in five rural
regions: two in Germany and one each in Switzerland, Austria
and Poland (lower Silesia) (27). Here, we report findings from
the Polish centre; the remaining areas are hereafter referred to
as ‘Alpine centres’ and are presented elsewhere (28). In Poland,
Phase I comprised, in 2006, a questionnaire distributed to
parents of all children attending targeted schools in years 1-6
in villages and, distinct from Alpine centres, small towns. Polish
schools were in communities of <15 000 inhabitants (27), and
participating children lived in these or nearby similarly small
communities. The questionnaire enquired into current farming
practices, respiratory and allergic diseases and family charac-
teristics. Due to anticipated cultural differences, questions
regarding farm characteristics differed slightly between Polish
and Alpine centres and these regions were studied separately.
Children were grouped into strata reflecting Phase I farm-
ing experiences. In Poland, these were ‘farm’ children,
‘exposed nonfarm’ children and ‘unexposed nonfarm’ chil-
dren (27). These mutually exclusive groups were used for
stratified sampling for Phase II; they were not used in analy-
sis (analytic categories are below).

Phase 11
Phase II included a comprehensive questionnaire enquiring
into the timing and frequency of the child’s specific farm-
related exposures. Children were also invited to participate in
blood sampling, genetic analyses, skin prick testing and envi-
ronmental dust sampling.

Approval was received from the ethics committee of the
Medical University of Wroctaw and from school authorities.
Parents provided written informed consent.

Definitions

Farming

Based on previous findings in Poland showing town—village
differences in the prevalence of atopy (22), farm exposures
were classified according to where children lived and Phase I
farming characteristics. ‘Farm’ children live in villages where
either parent farms. ‘Village nonfarm’ children live in villages
but neither parent farms. “Town nonfarm’ children live in
towns. Both nonfarm categories were combined to compare
farm and nonfarm children.

Phase I outcomes

International Study of Asthma and Allergies in Childhood
(ISAAC) core questions were used to measure current symp-
toms of wheeze and allergic rhinitis (29). ‘Childhood asthma’
was defined as current symptoms of wheeze, asthma inhaler
use (ever), at least one doctor’s diagnosis of asthma or
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diagnosis of bronchitis with wheeze more than once. ‘Hay
fever’ was defined as a doctor diagnosis of hay fever or cur-
rent nasal symptoms and itchy, watery eyes without flu.

Phase II outcomes

Blood samples were collected from consenting children, and
specific serum immunoglobulin E (IgE) antibodies measured
to: D. pteronyssinus, cat dander, grass mix and common
silver birch (27). Atopy was defined by specific
IgE > 0.7 kU/l against D. pteronyssinus, cat or birch or a
positive reaction (0.35 kU/l) to the grass mix.

In Poland, skin prick testing (SPT) was performed using
extracts from D. pteronyssinus, D. farinae, mixed grasses,
birch and cat epithelia with histamine and saline controls
(ALK-Abell6, Hungerford, UK). Atopy was defined as a
mean wheal size 3 mm greater than the mean negative con-
trol for any of cat, D. pteronyssinus, grass or birch.

Statistical method (Data S1)

For Phase I, data are presented as frequencies and propor-
tions. The chi-square test assessed differences between farm
and nonfarm children. For Phase II, data are presented as
weighted proportions and univariate comparisons were per-
formed using Pearson’s chi-square test with the Rao and
Scott correction (30).

Adjusted logistic regression models assessed the effects of
farm characteristics (Phase I) on outcomes among village
children. Models for atopy were weighted for Phase II
sampling. For each outcome, a separate adjusted model was
fitted for each farming exposure. All exposures significantly
associated with the outcome were added to a final model.

To assess the effects of early-life farm exposures (Phase II)
on atopy, weighted logistic regression models adjusting for
farming and potential confounders were fitted for each expo-
sure. To detect the exposures potentially explaining the over-
all farm effect, we constructed weighted stepwise logistic
regression models.

Regression model results are presented as adjusted odds
ratios (aOR) with 95% confidence intervals. Analyses were per-
formed in STATA vl1 (StataCorp, College Station, TX, USA).

Results
Phase I population

In Phase I, 46 488 questionnaires were distributed and 23331
(50%) returned. Participants were aged 9.2 years (SD = 1.8);
49% were boys (Table 1).

Seventy-one percent of children lived in villages; 28% were
classified as ‘farm children’, 43% as ‘village nonfarm
children’ and 29% as ‘town nonfarm children’. Farm and
nonfarm children were comparable in sex and age, but farm
children had larger families, less often had a family history
of hay fever and eczema, and their parents were less likely to
smoke or have had tertiary education.

While current wheeze and diagnoses of ‘bronchitis with
wheeze’ and ‘recurrent bronchitis’ were common, a diagnosis
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Table 1 Phase | population — demographic and farming characteristics and outcomes. N (%)

Non-farm P
Village Farm
(n = 6089) Village (n = 9289) Town (n = 6348) * +
Demographic characteristics
Sex
Male 3012 (49.5) 4590 (49.5) 3055 (48.2) 0.45 0.08

Age; mean (SD) 9.2 (1.8) 9.2 (1.8) 9.1 (1.8) <0.01 0.01
Number of siblings >2 3268 (54.7) 4131 (45.4) 2216 (35.5) <0.01 <0.01
Family history

Asthma 531 (9.1) 796 (9.0) 658 (10.9) 0.16 <0.01

Hay fever 946 (16.4) 1401 (16.0) 1219 (20.3) 0.02 <0.01

Eczema 640 (11.1) 974 (11.1) 830 (13.8) 0.03 <0.01
Maternal smoking (ever)

Never 2690 (49.9) 3545 (42.6) 2663 (45.8) <0.01 0.81

Ex 945 (17.5) 1442 (17.3) 1021 (17.6)

Current 1753 (32.5) 3337 (40.1) 2130 (36.6)
Paternal smoking (ever)

Never 1756 (31.4) 2244 (26.6) 1647 (28.6) <0.01 0.01

Ex 1076 (19.3) 1551 (18.4) 1178 (20.5)

Current 2754 (49.3) 4649 (65.1) 2927 (50.9)
Highest level of parental education

Post-secondary 754 (12.5) 1621 (17.6) 1834 (29.0) <0.01 <0.01
lllness and symptoms
Current wheeze 1050 (18.0) 1602 (17.9) 1236 (20.2) 0.15 <0.01
Doctor diagnosis (ever)

Asthma 354 (6.1) 616 (6.9) 521 (8.5) <0.01 <0.01

Bronchitis with wheeze 1751 (30.5) 2750 (31.2) 2158 (35.6) <0.01 <0.01

Recurrent bronchitis 990 (17.5) 1586 (18.4) 1281 (21.6) <0.01 <0.01
Inhaler (ever) 1320 (22.2) 2049 (22.7) 1851 (29.8) <0.01 <0.01
Childhood asthmai 2001 (33.0) 3059 (33.1) 2515 (39.8) <0.01 <0.01
Hay fever§ 1358 (23.1) 2091 (23.2) 1696 (27.5) 0.01 <0.01
Doctor diagnosis of atopic dermatitis/eczema (ever) 709 (12.0) 1171 (13.0) 1067 (17.2) <0.01 <0.01

*Chi-square test comparing farm and nonfarm children.
tChi-square test comparing village and town children.

iDefined as either current symptoms of wheeze, asthma inhaler use (ever), a doctor’s diagnosis of asthma at least once or doctor’s diagno-

sis of bronchitis with wheeze more than once.

§Defined as either a doctor’s diagnosis of hay fever or current (in the last 12 months) nasal symptoms and itchy, watery eyes without flu.

of asthma was rarer (7% overall). At least 20% of children had
ever used an asthma inhaler. Combining these variables, we
estimated a prevalence of ‘childhood asthma’ of 35% overall.
While most outcomes were less common among farm children,
differences were most apparent between village and town chil-
dren. Defining asthma on diagnoses — doctor diagnosis of
asthma or >1 diagnosis of bronchitis with wheeze — yielded a
lower prevalence (19%) with similar trends with farming (farm:
18%; village nonfarm: 19%; town: 22%; P < 0.01 comparing
town with village and farm with nonfarm).

Village farms in Poland were different from those in Alpine
centres (Fig. 1). Alpine farms were more likely to have cows,
whereas in Poland just 18% of village farms kept cows and
34% pigs. The regions also differed in animal feeds used: grass
and corn silage, grain shred and hay pellets were common in
the Alpine centres, but relatively uncommon in Poland.

Among village children, mutually adjusted models showed
that children living on farms with cows had a reduced odds
of childhood asthma and those on farms growing fruit or
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using grain shred had increased odds (Table 2). Similar find-
ings were found for hay fever although only grain shred
reached statistical significance. When defining asthma on doc-
tor diagnoses, only fodder beet cultivation was statistically
significant [aOR = 0.73 (0.57, 0.94)].

For atopy measured by IgE in the Phase II population
(Table 2), only commercial grain cultivation was significantly
and inversely associated after adjusting for cattle and pig farm-
ing, cultivation of feed grain and use of grain shred. For atopy
measured by SPT, none of pig farming, commercial grain culti-
vation or use of hay pellets were significantly associated.

Phase II population

6908 (30%) of Phase I participants attended schools selected
for Phase II and consented for further assessments. Of these,
3951 (57%) were selected by exposure strata and 2541 returned
a Phase I questionnaire, 2436 had specific IgE measured, and
2493 had a valid SPT. 2586 (65% of 3951 selected) completed
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Table 2 Specific farm characteristics (Phase 1) among village chil-
dren and their associations with asthma and allergic outcomes in
the Phase | and Il populations

Mutually adjusted model
including potential confounders

aOR 95% ClI P
Phase | population
Childhood asthma*
Cattle farming 0.76 0.65-0.89 <0.01
Fruit cultivation 1.55 1.14-2.11 0.01
Grain shred as animal feed 1.33 1.14-1.55 <0.01
Hay fever*
Cattle farming 0.84 0.69-1.02 0.08
Cultivation of corn feed 0.76 0.53-1.08 0.12
Grain shred as animal feed 1.34 1.13-1.58 <0.01
Phase Il populationt
Atopic sensitization (IgE)f
Commercial grain cultivation 0.64 0.44-0.93 0.02
Cattle farming 0.87 0.47-1.59 0.64
Pig farming 0.74 0.46-1.19 0.21
Cultivation of feed grain 0.87 0.52-1.46 0.60
Grain shred as animal feed 0.77 0.46-1.29 0.33
Atopic sensitization (skin prick test)i
Pig farming 0.67 0.40-1.12 0.13
Commercial grain cultivation 0.69 0.45-1.06 0.09
Hay pellets as animal feed 0.63 0.29-1.36 0.24

*Potential confounders included in models: age at Phase |, having
two or more siblings, maternal and paternal smoking and parental
education.

tModels are weighted to the Phase | population eligible for Phase II.
tPotential confounders included in models: having two or more sib-
lings, maternal smoking, level of parental education and whether
the child’s mother was raised on a farm.

MacNeill et al.

at least one of these. In weighted analyses of children selected
for Phase 11, participants (n = 2586) were less likely to be boys,
have a mother who ever smoked, were more likely to have par-
ents achieving post-secondary education and have a family his-
tory of hay fever and eczema than nonparticipants (n = 1365).
Participants were more likely to be from farming households
(data not shown). When examining the maternal history of
farming among participants, 65% of farm children’s mothers
were raised on farms compared with 41% of village nonfarm
and 33% of town children.

The prevalence of atopy was significantly lower in farm
than in nonfarm children after adjusting for age, number of
siblings, parental education and whether or not the mother
was raised on a farm [positive IgE: aOR = 0.72 (0.57, 0.91);
positive SPT: aOR = 0.65 (0.50, 0.86)].

Farm exposures were usually established by age 3 years
(data not shown); thus, subsequent exposures relate to the
period from pregnancy to age three and are classified as ‘any’
or ‘none’ (Table 3). While many had contact with small ani-
mals — whether farm or nonfarm children — this was most
common among farm children. Exposure to cows, pigs and
their sheds was common among farming households as was
contact with straw, hay, grain, corn, grass and pellet feed.

We also explored the number of animals kept on farms
that the children visited. Among farm children exposed in
the last 12 months, the number of cows and pigs on
these farms was small (cows: none = 73%, 1-10 = 24%,
11-50 = 2%, >50 = 1%; pigs: none = 55%, 1-10 = 34%,
11-50 = 9%, >50 = 2%) compared with the number of chick-
ens (none = 29%, 1-10 = 27%, 11-50 = 35%, >50 = 9%)).

Association between allergic disease and sensitization

Given the high prevalence of respiratory outcomes, we studied
their association with atopy. Only 22% of those with
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Figure 1 Prevalence of current farming practices among farm children in Poland and Alpine GABRIELA centres
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Table 3 Phase Il population — exposures and outcomes. Weighted
prevalence*

Village Farm  Nonfarm
Village Town
(n=1145) (n=759) (n=536) Pf

Any farm exposures (pregnancy to age 3 years)

Animals
Cat 57.0% 32.3% 18.4% <0.01
Dog 60.3% 36.3% 22.0% <0.01
Cow 31.5% 9.3% 5.3% <0.01
Pig 28.4% 7.6% 3.9% <0.01
Poultry 52.9% 21.4% 13.7% <0.01

Animal sheds
Cattle 25.4% 6.2% 22% <0.01
Pig 24.2% 5.1% 2.5% <0.01
Poultry 44.9% 14.5% 9.8% <0.01

Cultivation/forage
Straw 27.5% 5.8% 3.0% <0.01
Hayt 30.5% 8.7% 5.4% <0.01
Graini 42.4% 11.3% 6.2% <0.01
Corni 17.3% 7.2% 3.7% <0.01
Grass 30.2% 9.5% 6.1% <0.01
Pellet feed 18.2% 3.0% 2.6% <0.01

Storage rooms
Barn 31.6% 8.6% 5.0% <0.01
Fodder storage 29.1% 7.7% 4.6% <0.01
room

Consumption of 56.2% 40.4% 23.4% <0.01

any farm milk
Atopy
Atopic sensitization  17.2% 21.9% 25.2% <0.01
(IgE)
Atopic sensitization  10.3% 13.2% 21.1% <0.01

(skin prick test)

*Weighted to the Phase | population defined as eligible for Phase II.
tPearson chi-square test with Rao and Scott correction comparing
farming and nonfarming groups.

tCombination of several variable items: hay (contact with forage
hay or present while parents were harvesting or handling hay),
grain (contact with forage grain or present while parents were har-
vesting, threshing or kibbling grain) and corn (contact with forage
corn or present while parents were harvesting or kibbling corn).

childhood asthma were sensitized to indoor allergens (cat or
dust) and 17% to outdoor allergens (grass mix or birch
pollens). Similarly, when asthma was defined on doctor diag-
noses (diagnosis of asthma or >1 diagnosis of bronchitis with
wheeze): only 25% of those were sensitized to indoor allergens
and 19% to outdoor allergens. Hay fever also seemed discor-
dant with sensitization, whereby only 21% of those with hay
fever were sensitized to outdoor allergens. The following analyses
are therefore focussed on the more objective outcome of atopy.

Impact of specific childhood farm exposures on atopy

In adjusted models, several exposures were associated with a
reduced risk of atopy (Table 4). For IgE sensitization, these

Asthma and allergies

included contact with dogs, poultry, horses, straw, hay and
grain. For sensitization as measured by SPT, these and expo-
sure to cats, cows, pigs, cattle stables, pig sheds and grass
were associated with a reduced risk. Most children with
early-life farm contact were exposed to multiple factors.
Highly correlated factors (t, > 0.7) were dogs and cats, hay
and straw, and grain and straw.

Consumption of farm milk was inversely associated with
atopy, but did not reach statistical significance when adjusted for
farming and potential confounding variables (Table 4). When
stratified by childhood contact with any of cows, pigs, horses or
sheep, farm milk consumption was not significantly associated
with sensitization in either subgroup. There was no evidence of
interaction (atopy by SPT: P = 0.23; atopy by IgE: P = 0.53).

To identify exposures contributing most to the impact of
farming, we constructed stepwise models (Table 5). For
atopy measured by IgE, grain exposure resulted in the great-
est change in the farming aOR, and after inclusion in the
model, no other exposures contributed in a sufficiently signif-
icant manner. For atopy measured by SPT, poultry exposure
resulted in the greatest change. By including these exposures,
the farming aOR was reduced and no longer statistically
significant, but remained ‘protective’.

To assess whether the diversity of farm-related exposures is
protective, separate ‘exposure-response’ analyses were
performed. Increasing diversity was associated with a reduced
odds of atopy as measured by SPT, reaching statistical signif-
icance when comparing >35 with none [none: aOR = 1.00;
1 exposure: aOR =0.97 (0.63, 1.52); 2-4 exposures:
aOR = 0.70 (0.45, 1.09); >5 exposures: aOR = 0.61 (0.38,
0.99)]. Similar trends were found for sensitization by IgE, but
did not reach statistical significance (data not shown).

Associations in the village farm environment

In the Phase II population, poultry and grain exposure
contributed towards explaining the inverse association between
farming and atopy. Using stepwise models in village farm
children alone, early-life exposure to hay was significantly
and inversely associated with atopy measured by IgE
[aOR = 0.53 (0.34, 0.83)]. As in the full Phase Il population
(Table 5), early-life exposure to poultry was inversely associ-
ated with atopy measured by SPT [aOR = 0.57 (0.34, 0.96)].
In the same model, exposure to hay was also inversely associ-
ated with atopy [aOR = 0.31 (0.14, 0.68)]. After subsequently
fitting an interaction term between these two exposures,
which was statistically significant (P = 0.027), the model was
refitted using a combined exposure variable. When both
exposures were present, there was a significant reduction in
the risk of atopy compared with when neither was present
[no exposure aOR = 1; poultry only: aOR = 0.69 (0.42, 1.14);
hay only: aOR =0.83 (0.31, 2.21); poultry and hay:
aOR = 0.11 (0.04, 0.30)].

Discussion

In a large survey of Polish children, rural life was seemingly
protective against childhood asthma and hay fever with little
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Table 4 Farm exposures (pregnancy to age 3 years) associated with outcomes in the Phase Il population*

Atopic sensitization — IgE Atopic sensitization — skin prick test

aORfY 95% ClI P aORf 95% ClI P
Animals
Cat 0.85 0.65-1.11 0.24 0.71 0.52-0.97 0.03
Dog 0.71 0.55-0.91 0.01 0.68 0.50-0.91 0.01
Cow 0.81 0.57-1.15 0.23 0.54 0.34-0.84 0.01
Pig 0.74 0.52-1.06 0.10 0.53 0.32-0.86 0.01
Poultry 0.74 0.55-0.98 0.04 0.54 0.38-0.77 <0.01
Horse 0.39 0.17-0.89 0.03 0.23 0.07-0.78 0.02
Animal shed
Cow 0.73 0.50-1.06 0.10 0.57 0.35-0.93 0.02
Pig 0.72 0.49-1.07 0.10 0.56 0.33-0.97 0.04
Poultry 0.87 0.65-1.17 0.37 0.86 0.60-1.24 0.43
Animal feed
Straw 0.66 0.45-0.95 0.03 0.59 0.36-0.95 0.03
Hayi 0.68 0.47-0.98 0.04 0.41 0.24-0.68 <0.01
Graini 0.66 0.47-0.92 0.02 0.56 0.37-0.85 0.01
Grass 0.80 0.57-1.10 0.17 0.54 0.35-0.82 <0.01
Pellet feed 0.84 0.54-1.31 0.44 0.70 0.41-1.20 0.19
Fodder beet 0.52 0.27-1.02 0.06 0.58 0.27-1.25 0.17
Storage room
Barn 0.90 0.65-1.25 0.54 0.73 0.48-1.13 0.16
Fodder 0.77 0.53-1.11 0.16 0.92 0.59-1.45 0.73
Farm milk 0.88 0.69-1.12 0.30 0.82 0.62-1.09 0.18

*Analyses weighted to the Phase | population eligible for Phase II.

tAnalyses adjusted for farming and potential confounders (age at Phase |, number of siblings, parental education and whether the mother
grew up on a farm).

fCombination of several variable items: hay (contact with forage hay or presence while parents were harvesting or handling hay), grain
(contact with forage grain or presence while parents were harvesting, threshing or grinding grain).

Table 5 Farm exposures (pregnancy to age 3 years) that best explain the overall effect of ‘farming’ on outcomes as identified in weighted
multivariate stepwise regression models* in the Phase Il population

Model including farming and potential Model including farming exposures, farming

confounderst and potential confounderst

aORt 95% ClI P aOR 95% Cl P
Atopic sensitization — IgE
Contact with grain 0.66 0.47-0.92 0.02
Farming 0.72 0.56-0.93 0.01 0.81 0.62-1.06 0.12
Atopic sensitization — skin prick test
Contact with poultry 0.54 0.38-0.77 <0.01
Farming 0.66 0.50-0.87 <0.01 0.76 0.57-1.03 0.08

*Weighted logistic regression models with stepwise variable selection based on statistical significance and largest change in estimate for
farming after adjusting for potential confounding variables. All significant (P < 0.05) exposure variables (pregnancy to age 3 years) from farm
and confounder-adjusted analyses that induced a change in the farming estimate of >10% were considered in the selection process.
Models are weighted to the Phase | population eligible for Phase II.

tPotential confounders included in models: age at Phase |, number of siblings, parental education and whether the mother grew up on a
farm.

fTo ensure comparability between models, the models that exclude the specific childhood farming exposures are based on the same
sample as the models including these exposures.

difference in village children who did and did not live on a
farm. Detailed examinations, in a subpopulation, suggested
that a farm childhood afforded additional protection against
atopy, possibly reflecting contact with poultry or grain used

for animal feed, or other related factors. The protective effect
of farming against atopy was observed using IgE and SPT
although the effect was more pronounced for the latter.
While cautioning against over-interpreting the singular
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importance of particular factors where there is likely to be
much confounding, the findings are broadly in keeping with
those from other GABRIEL centres (28) and elsewhere (4).
Specifically, the seemingly protective effect of contact with
poultry has been reported previously (5, 9, 14).

In other respects, these findings differ from those in the
Alpine centres (28). First, the ‘farm’ effects in the latter were
stronger than in Poland. Notably, cattle breeding, the com-
monest type of Alpine farming, showed inverse associations
with childhood asthma and hay fever. In the Polish village
population, this appears counterbalanced by exposures
conferring risks — fruit cultivation and use of grain shred as
animal feed — potentially evening out a ‘farm effect’. Further-
more, respiratory outcomes in Poland were only loosely
related to atopy potentially reflecting different phenotypes.
Also, despite using the same definitions as the Alpine centres
(28), appropriately translated, the prevalence of childhood
asthma and hay fever was unusually high in Poland. The
high rates of inhaler use compared with asthma diagnoses
here suggest that a definition of asthma incorporating this
may result in some misclassification.

Importantly, these rural communities practise very different
types of farming. Over half of Alpine farms kept cows, the
remainder keeping other large animals. In Poland, over half of
village farms kept only small animals or none, and only a fifth
owned cows. Differences in the use of animal feeds may reflect
these differences in animal husbandry. Also, farms in Poland
were small — the number of cows and pigs on farms recently
visited by village farm children was low ( < 10) compared with
the number of chickens. Additionally, only half of Polish farm
children fitted in the three farming typologies identified in the
Alpine centres (28), suggesting a more mixed farming. If a pro-
tective farm effect is dependent on (large) animal exposure (4,
5, 8, 10, 20, 21, 24, 25, 28) or closely related factors, then it is
likely to be less prominent in Poland.

Another striking difference between Polish and Alpine cen-
tres is the apparent lack of a significant protective effect of
farm milk on atopy. In the Alpine centres (28) — and other
studies in Europe (8) and the UK (13) — consumption of
farm milk was inversely and significantly associated with sen-
sitization. While protective effects against sensitization were
found in Poland (Table 4), these did not reach statistical sig-
nificance and were of smaller magnitude [Poland: aOR = 0.88
(0.69, 1.12); Alpine: aOR = 0.73 (0.64, 0.84)]. There was no
evidence of heterogeneity of effect (P = 0.8), however,
suggesting that the result in Poland may reflect its smaller
sample size.

Despite these differences, we detected an approximately
35% reduction in the odds of atopy that could be attributed
to grain-related exposures in this Polish community. This
corroborates the findings in the Alpine centres where contact
with material from grain (i.e. straw) was protective (28).
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