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Farm living: effects on childhood 
and adulthood asthma and allergy

• Background
• Farming and asthma/Hygiene hypothesis
• Timing of exposure
• The New Zealand farmers and asthma study
• Conclusions and interpretation
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Urbanisation and childhood asthma* in Africa (Weinberg 2000)

Reference Country Group N Prevalence (%)

Niekerk et al., 1979 S Africa Urban
Rural

695
671

3.17
0.14

Keeley et al., 1991 Zimbabwe Urban high SES
Urban low SES
Rural

726
642
687

5.8
3.1
0.1

Addo Yobo et al., 
1997

Ghana Urban rich 
Urban poor
Rural

599
220
270

4.7
2.2
2.7

Ng’ang’a et al., 1998 Kenya Urban middle class
Urban poor
Rural plantation
Rural peasant

331
242
140
339

10.3
9.1
12.9
3.2

* Exercise induced bronchospasm
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Cattle and pigs in and around the house protect against allergies in Nepal 
and Africa (Shaheen et al., 1996; Melson et al., 2001)
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Hay-fever an aristocratic disease?

• Blackley CH. Experimental researches on the causes and 
nature of Catarrhus aestivus.Ballière-Tindall & Cox, London, 
1873.

– “One very curious circumstance in connection with hay-
fever is that the persons who are most subjected to the 
action of pollen belong to a class which furnishes the 
fewest cases of the disorder, namely, the farming class” 

– “As civilisation and education advance, the disorder will 
become more common than it is at the present time”

• Blackley could therefore be considered to have laid the 
foundation of what would later become the hygiene 
hypothesis (Douwes et al., 2009)
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Microbial exposures in
EARLY life
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Endotoxin levels (EU/mg) in farming 
and non-farming families
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(Von Mutius, 2000)
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Mattress endotoxin, atopy, hay fever, and asthma in 6-13 yr olds from 
farming and non-farming families (Braun-Fahrländer et al., 2002)

Health outcome Exposure to farming during first 
year of life

Current endotoxin exposure

OR (95% CI)

Hay fever 0.26 (0.13-0.52)* 0.61 (0.40-0.95)*

Sneezing and itchy eyes 0.55 (0.31-0.97)* 0.53 (0.36-0.77)*

Atopic sensitisation 0.45 (0.30-0.68)* 0.83 (0.63-1.09)

Atopic asthma 0.42 (0.18-0.96)* 0.52 (0.30-0.90)*

Non-atopic asthma 0.48 (0.16-1.41) 1.22 (0.60-2.46)

Atopic wheeze 0.59 (0.28-1.23) 0.66 (0.41-1.07)

Non-atopic wheeze 0.43 (0.19-0.97)* 1.23 (0.73-2.06)

* p<0.05; lowest versus highest quartile
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Exposure to farming in early life and asthma and allergy in 6-13 yr olds 
from farming and non-farming families (Riedler et al., 2001)

Stables and 
farm milk in 1st

year of life

Stables and/or 
farm milk after 1st

year of life

Neither stables nor 
farm milk exposure

Asthma diagnosis 1%
OR 0.14*

11%
OR 0.88

12%
Reference

Wheeze 3%
OR 0.17*

9%
OR 0.60

15%
Reference

Hay fever 3%
OR 0.20*

13%
OR 0.88

16%
Reference

Runny nose and
itchy eyes

5%
OR 0.27*

12%
OR 0.65

20%
Reference

Atopy 12%
OR 0.32*

29%
OR 0.99

33%
Reference
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Asthma a “biological Freudianism”?

• Rene Dubos. Biological Freudianism. Lasting effects of early environmental 
influences. Pediatr 1966;38:789-800

• Do asthma and allergies originate in early life?
• Is the immune system fixed after the first few years of life?
• Can risks be modifies in later life?
• Is continued exposure required?
• Is it reversible?

Birth Adulthood

PF? PF PF?

RF? RF RF

Asthma

PF?

PF = Protective factors

RF = Risk factors
No asthma

© ISAAC Steering Committee 2011



Atopic sensitisation and endotoxin exposure in 
swine farmers (Portengen et al., 2005)
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Independent and joint effects of current and prenatal animal exposure in NZ 
farmers’ and rural reference children (Douwes et al., 2008)

Analyses were adjusted for age, sex, ethnicity, mother’s education level, ETS, and farm type

O, never exposed (n=1124; reference group); Δ only currently exposed (n=247);                       
 only prenatal exposure (n=168); ◊ current and prenatal exposure (n=231)

OR

Eczema everHay fever everAsthma everAsthma drugs in 
last 12 months

Wheeze in last 12 
months
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Animal exposure and atopy in a subpopulation
Analyses were adjusted for age, sex, ethnicity, mother’s education level, ETS, and farm type
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Animal exposure and symptoms in atopics
Analyses were adjusted for age, sex, ethnicity, mother’s education level, ETS, and farm type
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Animal exposure and symptoms in non-atopics
Analyses were adjusted for age, sex, ethnicity, mother’s education level, ETS, and farm type
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Atopy and farm exposure in farmers children, the PARSIFAL study 
(Ege et al., JACI 2006)

Adjusted ORs for maternal work in stables during pregnancy

OR
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The independent and joint effects of current and childhood exposure in 
adult farmers (Douwes et al., 2007)

Adjusted for age, sex, ethnicity and smoking

O, never exposed (n=1017; reference group); Δ only exposed in childhood (n=297);  only 
currently exposed (n=1478); ◊ current and childhood exposure (n=2784)

OR

Eczema everNasal allergiesAsthma everAsthma drugs in 
last 12 months

Wheeze in last 12 
months
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Farming and atopy in a subpopulation
Analyses were adjusted for age, sex, ethnicity, and smoking
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Combination of farm childhood (yes or no) and adult livestock farming (yes or no)
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Farm/animal contact and hay fever in adults in The 
Netherlands (Smit et al., 2007)
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Population based studies of work related asthma 
and wheezing (ECRHS, NHANES III) 

(Kogevinas et al., Lancet 1999; Ahmed et al., Am J Ind Med 2003)
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New Zealand Europe

Livestock farming in New Zealand and Europe 
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U-shaped dose-response? (Douwes et al., 2009)
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Atopy and asthma in 1614 Norwegian adult farmers 
(Eduard et al., Thorax 2004)

Asthma Atopy Atopic 
asthma

Non-atopic 
asthma

Adjusted ORs
Fungal spores
- Low
- medium
- high

Ref
1.3
1.2

Ref
1.0
1.0

Ref
0.6
0.3*

Ref
1.6
1.7*

Endotoxin
-Low
- medium
- high

Ref
1.0
1.2

Ref
1.1
0.8

Ref
0.6
0.3*

Ref
1.1
1.6
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Acquired and innate immune pathways leading to asthma
(Douwes et al., 2002)

Low microbial exposure,
Diesel exhaust fumes

Very high microbial 
exposures

+ +
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The protective effects of farming on allergies and asthma: 
lasting effects of early environmental influences?

• Maybe, but effects may not last for ever;
• Continuous exposure may be required;

• The role of atopy remains unclear;
• Studies of farming families have considerable potential to lead to realistic 

and effective interventions, even if their specific nature is unclear at this 
stage.
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