
BIRTH COHORT STUDIES 
     

VISIBLE MOULD EXPOSURE 

Author, 
Year,  
Country  
(Study 
Acronym) 

Design N Exposure & time (age) Outcome & time (age) (in odds ratios unless 
indicated otherwise) 

Confounders 
adjusted/ 
Other factors in the 
multivariate model 

Stratified analysis Significance 
level for 
respiratory 
symptoms & 
diseases 

Significance 
level for 
sensitization 

Emenius et al., 
2004, Sweden 
(BAMSE) 

Population-based 4089 
 
 

Visible mould (1y) 
(inspector reported) 
 

(Q) Recurrent wheezing (2y): 1.5(1.0-2.2) 
 
 

Gender, parental 
allergy, maternal 
smoking, breast 
feeding, building 
age 

 + 
 
 

 

Baker and 
Henderson, 1999, 
U.K. (ALSPAC) 

Population-based 1954 Visible mould (6 m) 
(parental-reported) 

(Q) Wheeze (6m): n.s. cOR   n.s.  

Cho et al., 2006, 
U.S. (CCAAPS) 

Population-based 
(enriched*) 

640 Mould class 2 vs. 0 (8 m) 
(parental-reported) 

(Q) Recurrent wheeze (1y):  
2.1(1.2-3.6) RR 
(Q) Recurrent wheeze with SPT(+, any) (1y): 
4.7(2.1-10.5) RR 
(Q) Recurrent wheeze with SPT(+, aero) (1y): 
6.0(2.2-14.2) RR 
(Q) Recurrent wheeze with SPT(+, mould) (1y): 
0.6(0.1-4.0) RR 
Sensitization aeroallergens (SPT) (1y): 
1.6(0.9-3.0)  RR 

Mould class, house 
dust mite, income 

  
+ 
 
+ 
 
+ 
 
n.s. 
 
 

 
 
 
 
 
 
 
 
 
n.s. 

Iossifova et al., 
2007, U.S. 
(CCAAPS) 

Population-based 
(enriched*) 

574 Visible mould (8 m) 
(parental-reported) 
low vs. none 
high vs. none 
 
Visible mould (8 m) 
(parental-reported) 
low vs. none 
high vs. none  
 
Visible mould (8 m) 
(parental-reported) 
low vs. none 
high vs. none  

(Q) Recurrent wheeze (1y):  
 
1.18(0.73-1.91) 
4.44(1.36-12.05) 
 
(Q) Recurrent wheeze with SPT(+, any) vs. no wheeze 
with SPT(-) (1y):  
1.29(0.57-2.90) 
9.51(2.34-38.63) 
 
(Q) Recurrent wheeze with SPT(+, any) vs. no wheeze 
with SPT(+) (1y):  
2.64(0.89-7.86) 
42.47(4.70-384.14) 

Race, number of 
siblings, parental 
asthma, maternal 
smoking, lower 
respiratory tract 
condition, upper 
respiratory tract 
condition, visible 
mould, (1,3)-ß-D-
glucan, endotoxin 

  
 
n.s. 
+ 
 
 
 
n.s. 
+ 
 
 
 
n.s. 
+ 

 

Schroer et al., 
2009, U.S. 
(CCAAPS) 

Population-based 
(enriched*) 

570 Mould exposure (8 m) 
(parental-reported) 
 

(Q) Wheezing (1y): 1.22(0.79-1.86) 
(Q) Wheezing (2y): 2.12(1.25-3.60) 
(Q) Persistent wheezing (2y): 2.47(1.27-4.80) 

Gender, daycare 
attendance, 
genotype, race, 
DEP, ETS, mould 

 n.s. 
+ 
+ 

 

Biagini et al., 
2006, U.S. 

Population-based 
(enriched*) 

495 Visible mould (1y) 
(parental-reported) 

(Q) Allergic rhinitis (1y): 1.2(0.6-2.5) 
(Q) Rhinitis (1y): 1.1(0.8-1.6) 

Gender, maternal 
education, cat and 

 n.s. 
n.s. 

 



(CCAAPS) low vs. none 
 
high vs. none 
 

 
 
(Q) Allergic rhinitis (1y): 3.2(0.7-14.8) 
(Q) Rhinitis (1y): 1.7(0.7-3.8) 

dog ownership, 
daycare attendance, 
breast feeding and 
number of diaries 
returned 

 
 
n.s. 
n.s. 

Iossifova et al., 
2009, U.S. 
(CCAAPS) 

Population-based 
(enriched*) 

483 Visible mould (8 m) 
(parental-reported) 
low vs. none 
high vs. none 
 
Visible mould (8 m) 
(parental-reported) 
low vs. none 
high vs. none 

(Q) Wheezing with SPT(+, any) (3y):  
 
1.86(0.86-4.00) 
6.16(1.38-27.44) 
 
(Q) Wheezing with API=1 (Asthma Predictive Index) 
(3y):  
1.68(0.96-2.94) 
7.08(2.22-12.60) 

Race, number of 
siblings, maternal 
smoking, lower 
respiratory tract 
symptoms, upper 
respiratory tract 
symptoms, visible 
mould, (1,3)-ß-D-
glucan, endotoxin 

  
 
n.s. 
+ 
 
 
 
n.s. 
+ 

 

Stark et al., 2005, 
U.S. 

Population-based 405 Mould/mildew (1y) 
(parental-reported) 

(Q) Physician-diagnosed allergic rhinitis or hay fever 
(at 5y):  
1.28(0.74-2.22)  HR (crude) 

   
 
n.s. 

 

Karvonen et al., 
2009, Finland 
(PASTURE) 

Population-based  396 Mould spots indoor (2m)  
(inspector reported) 
 
 
 
 
 
Visible mould indoor (2m) 
(inspector reported) 
 
 
 
 
 
Mould in the kitchen (2m) 
(inspector reported) 
 
 
 
 
 
Mould in the main living 
area (2m): 
(inspector reported) 
 
 
 
 
Mould in child’s bedroom 
(2m) 
(inspector reported) 

(Q) Physician-diagnosed wheezing (1y):  
0.99(0.38-2.58) 
(Q) Wheezing apart from cold (1y): 
0.81(0.31-2.12) 
(Q) Nocturnal cough apart from cold (1y): 
0.74(0.30-1.85) 
 
(Q) Physician-diagnosed wheezing (1y): 
1.39(0.57-3.39) 
(Q) Wheezing apart from cold (1y): 
1.98(0.90-4.35) 
(Q) Nocturnal cough apart from cold (1y): 
1.13(0.51-2.53) 
 
(Q) Physician-diagnosed wheezing (1y): 
1.06(0.41-2.71) 
(Q) Wheezing apart from cold (1y): 
1.96(0.89-4.31) 
(Q) Nocturnal cough apart from cold (1y): 
0.94(0.40-2.21) 
 
(Q) Physician-diagnosed wheezing (1y): 
3.92(1.54-10.00) 
(Q) Wheezing apart from cold (1y): 
1.22(0.43-3.45) 
(Q) Nocturnal cough apart from cold (1y): 
1.73(0.69-4.30) 
 
(Q) Physician-diagnosed wheezing (1y): 
5.22(1.48-18.35) 
(Q) Wheezing apart from cold (1y): 

Gender, siblings, 
maternal education, 
cat and/or dog 
ownership, maternal 
smoking during 
pregnancy, parental 
allergy, study 
cohort, place of 
residence 

  
n.s. 
 
n.s. 
 
n.s. 
 
 
n.s. 
 
n.s. 
 
n.s. 
 
 
n.s. 
 
n.s. 
 
n.s. 
 
 
+ 
 
n.s. 
 
n.s. 
 
 
+ 
 

 



1.92(0.48-7.60) 
(Q) Nocturnal cough apart from cold (1y): 
1.17(0.30-4.65) 

n.s. 
 
n.s. 

Tischer et al., 
2010, Germany & 
the Netherlands 
(AirAllerg) 

Population-based 
(enriched*) 

358 D 
332 N 

Visible mould (6y) 
 

(Q) Physisician-diagnosed astma: 
 GERMANY: 1.03(0.26-4.16) 
NETHERLANDS: 1.14(0.48-2.70) 
(Q) Wheezing (6y): 
GERMANY: 1.29(0.52-3.21) 
NETHERLANDS: 1.28(0.65-2.49)  
(Q) Physician-diagnosed allergic rhinitis (6y): 
GERMANY: 1.77(0.79-3.99) 
NETHERLANDS: 1.60(0.62-4.14) 
(Q) Rhinoconjunctivitis (6y): 
GERMANY: 1.36 (0.56-3.26) 
NETHERLANDS: 0.58 (0.22-1.53) 

Sex, parental 
allergy, parental 
education, outdoor 
activity (hours), 
breastfeeding, 
maternal smoking 
during pregnancy, 
current ETS, pets at 
home, AirAllerg 
case status 

  
n.s. 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
n.s. 

 

Jedrychowski et 
al., 2007, Poland 

Population-based 
(enriched*) 

275 Indoor moulds (3y) 
(parental-reported) 

(Q) Wheezing episodes (over 6 months) (3y):  
3.22(1.37-7.54) IRR 

Sex, maternal 
allergy, maternal 
education, older 
siblings, ETS, 
HDM-levels, house 
dampness 

  
+ 

 

MOULD SPORES EXPOSURE 

Stark et al., 2005, 
U.S. 

Population-based 405 Air-borne (child’s bed 
room) (3 m) [cfu/m3] 
Aspergillus 
Cladosporium 
Nonsporulating 
Penicillium 
Yeasts 
Total airborne 
 
Dust-borne (child’s bed 
room) (3 m) [cfu/m3] 
Alternaria 
Aspergillus 
Aureobasidium 
Cladosporium 
Coelomyces 
Fusarium 
Nonsporulating 
Penicillium 
Ulocladium 
Wallemia 
Yeasts 
Zygomycetes 
Total dust-borne 
 

(Q) Physician-diagnosed allergic rhinitis or hay fever 
(at 5y): 

Survival analysis (HR) 
 
1.10(0.43.2.80) 
1.25(0.43-3.64) 
0.55(0.17-1.81) 
0.69(0.23-2.06) 
0.79(0.24-2.60) 
0.83(0.28-2.43) 
 
 
 
2.34(1.12-4.91) 
2.57(1.22-5.40) 
3.12(1.50-6.50) 
1.88(0.81-4.35) 
0.93(0.36-2.38) 
1.81(0.76-4.34) 
2.45(1.15-5.22) 
1.51(0.63-3.64) 
1.04(0.37-2.95) 
1.73(0.80-3.75) 
2.90(1.37-6.09) 
0.87(0.31-2.44) 

Water damage or 
mould/mildew in 
year 1, African-
Amercian ethnicity, 
maternal Alternaria 
IgE > 0.35 U/mL, 
sex, birth date in fall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Water damage or 

  
 
 
 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
 
 
 
+ 
+ 
+ 
n.s. 
n.s. 
n.s. 
+ 
n.s. 
n.s. 
n.s. 
+ 
n.s. 

 



Dust-borne Alternaria 
Dust-borne Aspergillus 
Dust-borne Aureobasidium 
Dust-borne yeasts  

3.13(1.51-6.47) 
Cox regression (RR) 

1.40(0.61-3.23) 
3.27(1.50-7.14) 
3.04(1.33-6.93) 
2.67(1.26-5.66) 

mould/mildew in 
year 1, African-
Amercian ethnicity, 
maternal Alternaria 
IgE > 0.35 U/mL, 
sex, birth date in 
fall, any lower 
respiratory infection 
in year 

+ 
 
n.s. 
+ 
+ 
+ 
 

MOULD COMPONENTS EXPOSURE 

Douwes et al., 
2006, The 
Netherlands 
(PIAMA) 

Population-based 
(enriched*) 

696 (1,3)-ß-D-glucan from 
living-room floor (3 m) 
(settled house dust) 
[µg / m2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EPS from living-room 
floor (3 m) 
(settled house dust) 
[EPSU / m2] 

(Q) Physician-diagnosed asthma (4y): 
Medium exposure: 0.63(0.27-1.48) 
High exposure: 0.70(0.30-1.60) 
(Q) Current wheeze (4y): 
Medium exposure: 1.50(0.77-2.94) 
High exposure: 0.76(0.34-1.72) 
(Q) Early transient wheeze (0-4y): 
Medium exposure: 0.89(0.46-1.71) 
High exposure: 0.57(0.28-1.16) 
(Q) Persistent wheeze (0-4y): 
Medium exposure: 1.16(0.52-2.62) 
High exposure: 0.43(0.15-1.21) 
 
(Q) Physician-diagnosed asthma (4y): 
Medium exposure: 0.85(0.32-2.27) 
High exposure: 2.22(0.55-8.97) 
 
 
 
 
(Q) Physician-diagnosed asthma (4y): 
Medium exposure: 0.78(0.40-1.55) 
High exposure: 0.42(0.18-0.99) 
(Q) Current wheeze (4y): 
Medium exposure: 1.28(0.70-2.32) 
High exposure: 0.63(0.30-1.32) 
(Q) Early transient wheeze (0-4y): 
Medium exposure: 0.99(0.56-1.76) 
High exposure: 0.67(0.36-1.23) 
(Q) Persistent wheeze (0-4y): 
Medium exposure: 1.07(0.53-2.16) 
High exposure: 0.37(0.15-0.96) 
 
(Q) Physician-diagnosed asthma (4y): 
Medium exposure: 1.19(0.50-2.82) 
High exposure: 0.39(0.10-1.59) 
 

Gender, region, 
parental education, 
ETS, other children 
in the household 
 
 
 
 
 
 
 
 
 
Gender, region, 
parental education, 
ETS, other children 
in the household, 
endotoxin, EPS, 
Total dust 
 
Gender, region, 
parental education, 
ETS, other children 
in the household 
 
 
 
 
 
 
 
 
 
Gender, region, 
parental education, 
ETS, other children 
in the household, 

  
n.s. 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
n.s. 
 
 
n.s. 
n.s. 
 
 
 
 
 
n.s. 
- 
 
n.s. 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
- 
 
 
n.s. 
n.s. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sensitisation inhalant allergens (IgE):  
0.40(0.18-0.91) 

(1,3)-ß-D-glucan, 
endotoxin, Total 
dust 

 
 

 
- 

Iossifova et al., 
2007, U.S. 
(CCAAPS) 

Population-based 
(enriched*) 

574 (1,3)-ß-D-glucan from 
children’s primary activity 
room (8 m)  
(settled house dust) 
[ µg/g] 
 
 
 
(1,3)-ß-D-glucan from 
children’s primary activity 
room (8 m) [ µg/g] 
(settled house dust) 
[ µg/g] 
 
 
 
 
(1,3)-ß-D-glucan from 
children’s primary activity 
room (8 m)  
(settled house dust) 
[ µg/g] 

(Q) Recurrent wheeze (1y):  
 
1st quartile (3-22 µg/g): 3.04(1.25-7.38)  
2nd quartile (23-60 µg/g): 1.29(0.99-1.67) 
3rd quartile (61-133 µg/g): 0.82(0.65-1.05)  
4th quartile (134-900 µg/g): 0.39(0.16-0.93)  
 
 
(Q) Recurrent wheeze with SPT(+, any) vs. no wheeze 
with SPT(-) (1y):  
 
1st quartile (3-22 µg/g): 4.89(1.02-23.57)  
2nd quartile (23-60 µg/g): 1.23(0.79-1.92) 
3rd quartile (61-133 µg/g): 0.59(0.38-0.92)  
4th quartile (134-900 µg/g): 0.13(0.03-0.61)  
 
 
(Q) Recurrent wheeze with SPT(+, any) vs. no wheeze 
with SPT(+) (1y):  
 
1st quartile (3-22 µg/g): 160.51(4.85-5311.00)  
2nd quartile (23-60 µg/g): 2.54(0.97-6.62) 
3rd quartile (61-133 µg/g): 0.17(0.05-0.57)  
4th quartile (134-900 µg/g): 0.00(0.00-0.07)  

Race, number of 
siblings, parental 
asthma, maternal 
smoking, lower 
respiratory tract 
condition, upper 
respiratory tract 
condition, visible 
mould, (1,3)-ß-D-
glucan, endotoxin 

  
 
+ 
n.s. 
n.s. 
- 
 
 
 
 
 
+ 
n.s. 
- 
- 
 
 
 
 
 
+ 
n.s. 
- 
- 

 

Iossifova et al., 
2009, U.S. 
(CCAAPS) 

Population-based 
(enriched*) 

483 (1,3)-ß-D-glucan from 
children’s primary activity 
room (8 m)  
(settled house dust) 
[ µg/ge] 
 
 
(1,3)-ß-D-glucan from 
children’s primary activity 
room (8 m)  
(settled house dust) 
[ µg/ge] 

(Q) Wheezing with SPT(+, any) (3y):  
 
1st quartile (0.35-22.0 µg/ge): 1.91(0.18-20.56)  
2nd quartile (22.1-60.0 µg/ge): 0.97(0.72-1.31) 
3rd quartile (60.1-133.0 µg/ge): 0.80(0.54-1.18)  
4th quartile (133.1-960.0 µg/ge): 0.47(0.13-1.71)  
 
(Q) Wheezing with API=1 (Asthma Predictive Index) 
(3y):  
 
1st quartile (0.35-22.0 µg/ge): 3.44(0.50-23.52)  
2nd quartile (22.1-60.0 µg/ge): 1.14(0.87-1.50) 
3rd quartile (60.1-133.0 µg/ge): 0.91(0.70-1.17)  
4th quartile (133.1-960.0 µg/ge): 0.61(0.24-1.59) 

Race, number of 
siblings, maternal 
smoking, lower 
respiratory tract 
symptoms, upper 
respiratory tract 
symptoms, visible 
mould, (1,3)-ß-D-
glucan, endotoxin 

  
 
n.s. 
n.s. 
n.s. 
n.s. 
 
 
 
 
n.s. 
n.s. 
n.s. 
n.s. 

 

Tischer et al., 
2010, Germany & 
the Netherlands 
(AirAllerg) 

Population-based 
(enriched*) 

358 D 
332 N 

(1,3)-ß-D-glucan from 
children’s mattress (5y)  
(settled house dust) 
[ mg/m2] 
 
 
 

(Q) Physician-diagnosed asthma (6y): 
GERMANY:  0.76 (0.40-1.45) 
NETHERLANDS: 1.28 (0.72-2.29) 
(Q) Wheezing (6y): 
GERMANY: 0.78 (0.35-11.54) 
NETHERLANDS: 0.82 (0.53-1.28) 
(Q) Physician-diagnosed allergic rhinitis: 

Sex, parental 
allergy, parental 
education, outdoor 
activity (hours), 
breastfeeding, 
maternal smoking 
during pregnancy, 

  
n.s. 
n.s. 
 
n.s. 
n.s. 
 

 



 
* enriched: stands for studies which has over selected subjects who are at risk of developing allergic diseases for their study population.    
RR = Relative Risks 
HR = Hazard Ratio 
IRR = Incident Risk Ratio 
ETS = Environmental Tobacco Smoke 
IgE = Immunoglobulin E, immune reaction in the serum 
SPT = Skin Prick Test Reaction 

 
 
 
 
 
 
EPS from children’s 
mattress (5y)  
(settled house dust) 
[ mg/m2] 

GERMANY: 0.69 (0.45-1.05) 
NETHERLANDS: 0.83 (0.42-1.63) 
(Q) Rhinoconjunctivitis: 
GERMANY: 0.74 (0.49-1.12) 
NETHERLANDS: 1.11 (0.62-1.97)) 
 
(Q) Physician-diagnosed asthma (6y): 
GERMANY: 0.60 (0.39-0.92) 
NETHERLANDS: 1.24 (0.78-1.96) 
(Q) Wheezing (6y): 
GERMANY: 1.02 (0.71-1.48) 
NETHERLANDS: 1.02 (0.74-1.42) 
(Q) Physician-diagnosed allergic rhinitis: 
GERMANY: 0.67 (0.49-0.92) 
NETHERLANDS: 1.00 (0.61-1.65) 
(Q) Rhinoconjunctivitis: 
GERMANY: 0.77 (0.56–1.07) 
NETHERLANDS: 1.19 (0.75-1.90) 

current ETS, pets at 
home, AirAllerg 
case status 

n.s. 
n.s. 
 
n.s. 
n.s. 
 
 
- 
n.s. 
 
n.s. 
n.s. 
 
- 
n.s. 
 
n.s. 
n.s. 



 

COHORT STUDIES (not recruited at birth) 
     

VISIBLE MOULD EXPOSURE 

Author, 
Year,  
Country  
(Study 
Acronym) 

Design N Exposure & time (age) Outcome & time (age) (in odds ratios unless 
indicated otherwise) 

Confounders 
adjusted/ 
Other factors in the 
multivariate model 

Stratified analysis Significance 
level for 
respiratory 
symptoms & 
diseases 

Significance 
level for 
sensitization 

Brunekreef et al., 
1989, U.S. 

Population-based 4625 Mould or mildew (7-11 y)
(parental-reported) 

(Q) Persistent wheeze (8-12 y):  
1.79(1.44-2.32) 
(Q) Hay fever (8-12 y): 
1.57(1.31-1.87) 
(Q) Physician-diagnosed asthma (8-12 y): 
1.27(0.93-1.74) 

Sex, age, city of 
residence, parental 
education, maternal 
smoking 

  
+ 
 
+ 
 
n.s. 

 

McConnel et al., 
2002, U.S. 

Population-based 3535 Mildew (at ø 12.5 y) 
(parental-reported) 

 Ethnicity, residence, 
age groups, sex 

(Q) Physician-diagnosed asthma at ø 
16 years, stratified by wheeze: 
YES: 0.6(0.4-0.9) RR 
NO: 1.1(0.8-1.6)  RR 

 
 
- 
n.s. 

 

Jaakola et al., 
2005, Finland 

Population-based 1916 Visible mould (1-6 y) 
(parental-reported) 
 
Poisson-Regression 

(Q) Physician-diagnosed asthma (1-6 y): 
0.65(0.24-1.72) IRR  

Sex, age, breast-
feeding, parental 
education, single-
parent or guardian, 
maternal smoking 
during pregnancy, 
ETS, gas cooking, 
furry or feathery 
pets, type of child 
care 

  
n.s. 

 

Miyake et al., 
2007, Japan 
(OMCHS) 

Population-based 
 

865 
(pairs) 

Visible mould in the 
kitchen (pregnancy) 
(parental-reported) 

(Q) Physician-diagnosed atopic eczema (2-9 m): 
1.86(1.08-3.15) 

Maternal age, 
gestation, income, 
parental education, 
parental allergy, 
time of delivery, 
older siblings, 
baby’s sex, baby’s 
birth weight 

(Q) Physician-diagnosed atopic 
eczema at 2-9 m, stratified by 
parental allergy: 
YES: 1.23(0.55-2.56) 
NO: 2.93(1.27-6.75) 
 

 
+ 

 

Belanger et al., 
2003, U.S. 

Population-based 
(enriched*) 

849 Mould in the living room 
area (1 y) 
(parental-reported) 

 Sex, maternal 
education, ethnicity. 
ETS, mite allergen, 
cockroach allergen, 
cat allergen, dog 
allergen, gas stove, 
wood stove, 
respiratory illness 

(Q) Wheeze at 1 y, stratified by 
maternal asthma: 
YES: 2.51(1.37-4.62) 
NO: 1.22(0.80-1.88) 
 

 
 
+ 
n.s. 

 



Rosenbaum et al., 
2009, U.S. 
(AUDIT) 

Population-based 
(enriched*) 

103 Visible mould (3 m) 
(inspector reported) 
 

(Q) Wheeze (1y): 0.90(0.35-2.29) cOR 
 

  n.s.  

MOULD SPORES EXPOSURE 

Gent et al., 2002, 
U.S. 

Population-based 
(enriched*) 

880 Air-borne (main living area 
(4 m) [cfu/m3] 
 
Penicillium 
 
 
 
Cladosporium 
 
 
 
”Other” mould 

(Q) Wheeze (1 y): 
 
 
Low (1-499 cfu/m3): 1.11(0.87-1.42) 
Medium (500-999 cfu/m3): 1.29(0.65-1.48) 
High (≥ 1000 cfu/m3): 2.15(1.34-3.46)  
 
Low (1-499 cfu/m3): 0.92(0.69-1.22) 
Medium (500-999 cfu/m3): 0.95(0.61-1.49) 
High (≥ 1000 cfu/m3): 0.91(0.53-1.56) 
 
Low (1-499 cfu/m3): 0.97(0.75-1.26) 
Medium (500-999 cfu/m3): 0.91(0.49-1.68) 
High (≥ 1000 cfu/m3): 1.02(0.49-2.11) 

Sex, maternal 
allergy, multifamily 
home, heating 
system, ethnicity, air 
conditioner 

  
 
 
n.s. 
n.s. 
+ 
 
n.s. 
n.s. 
n.s. 
 
n.s. 
n.s. 
n.s. 

 

Belanger et al., 
2003, U.S. 

Population-based 
(enriched*) 

849 Air-borne (main living 
room) (ø 3 m) [cfu/m3] 
 
Total fungi 

 Sex, maternal 
education, ethnicity, 
ETS, mite, 
cockroach, cat and 
dog allergen, 
nitrogen dioxide 

(Q) Wheeze at 1 y, stratified by 
maternal asthma: 
YES: 1.23(1.01-1.49) 
NO: 1.10(0.99-1.23) 

 
 
+ 
n.s. 
 

 

Müller et al., 
2002, Germany 
(LARS) 

Population-based 
(enriched*) 

475 Air-borne (children’s 
room) (3y) [cfu/m3] 
 
Aspergillus  
 

Sensitization to grass (IgE) (3y): 5.28(1.02-27.1) ETS, parental atopy   + 

Rosenbaum et al., 
2009, U.S. 
(AUDIT) 

Population-based 
(enriched*) 

103 Air-borne (main living 
room (3 m) [cfu/m3] 
 
Total fungi 
 
 
 
 
Aspergillus 
 
 
Penicillium 
 
 
Cladosporium 
 
 
Acrodontium 

(Q) Wheeze (1y): 
 
 
2nd quartile (269-571 cfu/m3): 3.64(0.67-19.65) 
3rd quartile (572-1214 cfu/m3): 3.64(0.67-19.65) 
4th quartile (1215-4770 cfu/m3): 0.96(0.19-4.84)  
 
 
Low (16-64 cfu/m3): 1.27(0.41-3.98) 
High (65-2604 cfu/m3): 1.58(0.43-5.79)  
 
Low (16-119 cfu/m3): 1.80(0.50-6.55) 
High (120-1270 cfu/m3): 6.18(1.34-28.46)  
 
Low (16-191 cfu/m3): 2.11(0.51-8.74) 
High (192-1715 cfu/m3): 2.28(0.41-12.67)  
 
Detected (16-478 cfu/m3): 1.72(0.49-6.03) 

Season, maternal 
smoking during 
pregnancy, ETS, day 
care, endotoxin 
levels, insurance, 
mother’s education, 
race, carpet 
 
Insurance, mother’s 
education, sex 
 
Insurance, sex, age 
at visit, mother’s age
 
Mother’s education, 
sex, age, mother’s 
age 

  
 
 
n.s. 
n.s. 
n.s. 
 
 
n.s. 
n.s. 
 
n.s. 
+ 
 
n.s. 
n.s. 
 
n.s. 

 



 
*enriched: stands for studies which has over selected subjects who are at risk of developing allergic diseases for their study population  
§ Non-sporulating fungi with dark hyphae 
IRR = Incident Risk Ratio 
RR = Relative Risks 
cOR = Crude Odds Ratios 
ETS = Environmental Tobacco Smoke 
IgE = Immunoglobulin E, immune reaction in the serum 
SPT = Skin Prick Test Reaction

 
Alternaria 
 
Basidiomycetes 
 
 
Hyaline unknown 
 
 
 
Yeast 
 
 
Dark unknown§ 

 
Detected (16-191 cfu/m3): 0.96(0.27-3.45) 
 
Low (16-63 cfu/m3): 0.76(0.24-2.40) 
High (64-2191 cfu/m3): 0.77(0.24-2.49) 
 
2nd quartile (34-142 cfu/m3): 0.44(0.11-1.68) 
3rd quartile (143-381 cfu/m3): 0.64(0.18-2.32)  
4th quartile (382-2159 cfu/m3): 0.71(0.20-2.52)  
 
Low (16-64 cfu/m3): 0.61(0.19-1.96) 
High (65-413 cfu/m3): 0.76(0.23-2.57) 
 
Low (16-79 cfu/m3): 1.37(0.44-4.21) 
High (80-604 cfu/m3): 1.01(0.27-3.74) 

 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
n.s. 
n.s. 
 
n.s. 
n.s. 
 
n.s. 
n.s. 



 

CASE-CONTROL STUDIES  
     

VISIBLE MOULD EXPOSURE 

Author, 
Year,  
Country  
(Study 
Acronym) 

Design N Exposure & time (age) Outcome & time (age) (in odds ratios unless 
indicated otherwise) 

Confounders 
adjusted/ 
Other factors in the 
multivariate model 

Stratified analysis Significance 
level for 
respiratory 
symptoms & 
diseases 

Significance 
level for 
sensitization 

Zheng et al., 
2002, Republic of 
China 

Case-control  
(6-10 y, case: 
(dd) asthma, 
matched by sex, 
age) 

1209 Mould or fungi: 
(parental-reported) 
Family ceiling 
Child’s bedroom 

(Q) Physician-diagnosed asthma: 
 
1.8(1.1-2.9) 
1.8(1.0-3.2) 

Sex, age, ethnicity, 
parental allergy, 
full-term pregnancy, 
breastfeeding 

  
+ 
+ 

 

Strachan and 
Carey, 1995, 
U.K. 

Case-control  
(13-18 y, case: 
wheezing 
attacks, 
limitation of 
speech in the 
past year) 

961 Mould in the bedroom 
(parental-reported) 

(Q) Severe wheeze: 1.25(0.67-2.31) Sex, year of birth, 
housing tenure, gas 
for cooking, 
maternal smoking, 
paternal smoking, 
type of pillow, type 
of quilt, age mattress

 n.s.  

Verhoeff et al., 
1995, the 
Netherlands 

Case-control  
(6-12 y, case: 
chronic wheeze, 
cough, shortness 
of breath, 
asthma) 

516 Visible mould 
(parental-reported)  
Living room 
Child’s bedroom 
 
Visible mould 
(inspector reported)  
Living room 
Child’s bedroom 

 (Q) Physician-diagnosed asthma (ever): 
 
2.95(1.34-6.52) cOR 
1.88(0.74-4.78) cOR 
 
 
 
1.83(0.81-4.13) cOR 
0.99(0.31-3.14) cOR 

 Sensitized to mite/mould: 
Visible mould (parental-reported) 
1.93 (0.85-4.41) cOR 
 
 
 
Visible mould (inspector reported) 
2.61 (1.21-5.64) cOR 
 

 
 
+ 
n.s. 
 
 
 
n.s. 
n.s. 

 

Purvis et al., 
2005, New 
Zealand (ABC) 

Case-Control 
(3.5 y, case:  
birth weight ≤ 
10th centile, 
matched by 
gestational age) 

550 Mould in ceilings / walls 
(parental-reported) 

(Q) Atopic dermatitis: 1.25(0.65-2.38) cOR Parental atopy, 
breast feeding, 
history of wheeze, 
rash or runny nose at 
1 year 

 n.s.  

Emenius et al., 
2004, Sweden 
(BAMSE) 

Case-control  
(1-2 y, case: 
wheezing, 
matched by age) 

540 Mould spots on surface 
materials in wet areas 
(2 m) 
(inspector reported) 

(Q) Recurrent wheezing (2y): 1.0(0.5-1.7) Gender, parental 
allergy, maternal 
smoking, breast 
feeding, building 
age 

 n.s.  



Pekkanen et al., 
2007, Finland  

Case-Control 
(12-84 m, case: 
diagnosed 
asthma, matched 
by age, sex, 
municipality) 

362 Visible mould 
(inspector reported) 
 
Main living area: 
Mould spots 
Visible mould 
(inspector reported) 

(Q) Physician-diagnosed asthma:  
1.24(0.73-2.11) 
 
 
4.01(1.12-14.32) 
1.95(0.69-5.47) 

Parental asthma, 
paternal education, 
siblings, pets, day-
care attendance 

 
 
 
 
 
(Q) Physician-diagnosed asthma, 
stratified by atopy (IgE): 
YES: 4.74(0.94-24.01) 
NO: 1.08(0.32-3.64) 
(Q) Physician-diagnosed asthma, 
stratified by age: 
Older: 0.81(0.34-1.91) 
Younger: 1.96(0.87-4.38) 

 
n.s. 
 
 
+ 
n.s. 
 

 

Fagbule and 
Ekanem, 1994, 
Nigeria 

Case-control  
(ø 5.5 y, case: 
current asthma, 
matched by sex, 
age, SES) 

280 Mould growth elsewhere 
(parental-reported) 

(Q) Current asthma: 0.48(0.30-0.79) Town of residence  -  

Li and Hsu, 1997, 
Taiwan 

Case-control 
(7-15 y, case: 
asthma, atopic 
status) 

46 Visible mould 
(parental-reported) 

(Q) Asthma: 1.02(0.39-2.69) 
(Q) Allergic rhinitis: 3.50(1.00-12.34) 

Age, parental 
education, nr. of 
smokers, gas 
cooking 

 n.s. 
+ 

 

MOULD SPORES EXPOSURE 

Jovanovic et al., 
2004, Germany 

Case-control  
(9-11 y, case: 
allergy history) 

397 Air-borne [cfu/m3] AND 
dust-borne [cfu/m2] 
(children’s mattress & 
bedroom floor) 
 
Total fungi 

Sensitization to mould (IgE): n.s.     n.s. 

Jacob et al., 2002, 
Germany (INGA)

Case-control  
(5-14 y, case: 
atopic or 
physician-
diagnosed 
asthma) 

272 Dust-borne (living room 
floor) [cfu/g]: 
 
Total  moulds 
IQR 
> 90th percentile 
 
Cladosporium 
 
 
Penicillium 
 
 
Aspergillus 
 
 
Total  moulds 
> 200.000 (CFU/g)  

Sensitization inhalant allergens (IgE): 
 
 
 
48.750-200.000 (CFU/g): 1.56(0.85-2.86) 
> 200.000 (CFU/g): 1.67(0.65-4.29) 
 
5.000-35.000 (CFU/g): 1.15(0.67-1.95) 
> 35.000 (CFU/g): 2.93(1.17-7.36) 
 
5.000-55.000 (CFU/g): 1.09(0.64-1.84) 
> 55.000 (CFU/g): 1.38(0.54-3.51) 
 
LOD*-25.000 (CFU/g): 2.11(1.22-3.65) 
> 25.000 (CFU/g): 1.76(0.73-4.28) 
 
(Q) Physician-diagnosed asthma (ever):  
0.47(0.06-3.90) 

Age, sex, residential 
region, parental 
education, parental 
atopy 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n.s. 

 
 
 
 
n.s. 
n.s. 
 
n.s. 
+ 
 
n.s. 
n.s. 
 
+ 
n.s. 
 
 



 
 
 
 
 
 
 
 
 
 
 
Cladosporium 
> 35.000 (CFU/g) 
 
 
 
 
 
 
 
 
 
 
 
Penicillium 
> 55.000 (CFU/g) 
 
 
 
 
 
 
 
 
 
 
 
Aspergillus 
> 25.000 (CFU/g) 

(Q) Persistent wheezing: 
0.82(0.10-7.13) 
(Q) Physician-diagnosed hay-fever (ever): 
2.14(0.39-11.8) 
(Q) Red eyes/runny, congested nose: 
11.3(1.23-103.1) 
(Q) Physician-diagnosed eczema (ever): 
1.65(0.57-4.81) 
(Q) Itchy rash: 
1.46(0.54-3.96) 
 
(Q) Physician-diagnosed asthma (ever):  
0.52(0.06-4.27) 
(Q) Persistent wheezing: 
1.18(0.47-2.94) 
(Q) Physician-diagnosed hay-fever (ever): 
1.89(0.35-10.3) 
(Q) Red eyes/runny, congested nose: 
15.5(2.08-1154.0) 
(Q) Physician-diagnosed eczema (ever): 
0.54(0.12-2.44) 
(Q) Itchy rash: 
1.18(0.41-3.39) 
 
(Q) Physician-diagnosed asthma (ever):  
1.74(0.35-8.73) 
(Q) Persistent wheezing: 
2.55(0.44-14.7) 
(Q) Physician-diagnosed hay-fever (ever): 
2.57(0.54-12.3) 
(Q) Red eyes/runny, congested nose: 
17.6(1.69-183.4) 
(Q) Physician-diagnosed eczema (ever): 
1.21(0.83-3.88) 
(Q) Itchy rash: 
0.62(0.17-2.24) 
 
(Q) Physician-diagnosed asthma (ever):  
1.29(0.27-6.18) 
(Q) Persistent wheezing: 
2.15(0.41-11.4) 
(Q) Physician-diagnosed hay-fever (ever): 
Not estimable 
(Q) Red eyes/runny, congested nose: 
Not estimable 
(Q) Physician-diagnosed eczema (ever): 
2.16(0.80-2.52) 
(Q) Itchy rash: 

 
n.s. 
 
n.s. 
 
+ 
 
n.s. 
 
n.s. 
 
 
n.s. 
 
n.s. 
 
n.s. 
 
+ 
 
n.s. 
 
n.s. 
 
 
n.s. 
 
n.s. 
 
n.s. 
 
+ 
 
n.s. 
 
n.s. 
 
 
n.s. 
 
n.s. 
 
 
 
 
 
n.s. 
 



1.47(0.55-3.93) n.s. 

Wickman et al., 
1992, Denmark 

Case-control  
(3-17 y, case: 
sensitization 
status, SPT to 
mite or inhalant 
allergens) 

175 Dust-borne  
(living room floor) 
[cfu/mg]  ≥ median 
 

(Q) Physician-diagnosed bronchial asthma: 
 
 
 
 
(Q) Physician-diagnosed atopic eczema: 
 
 
 
(Q) Physician-diagnosed allergic rhinitis: 
 
 
 
(Q) Physician-diagnosed bronchial asthma: 
 
 
 
 
(Q) Physician-diagnosed atopic eczema: 
 
 
 
(Q) Physician-diagnosed allergic rhinitis: 

 HDM-sensitized: cOR 
Total genera (≥ 35 cfu): 2.0(0.4-9.1) 
Alternaria: 1.5(0.3-7.4) 
Cladosporium: 0.3(0.0-1.5) 
 
Total genera (≥ 35 cfu): 0.4(0.1-1.3) 
Alternaria: 4.8(1.2-21.1) 
Cladosporium: 2.1(0.7-7.1) 
 
Total genera (≥ 35 cfu): 0.8(0.2-2.6) 
Alternaria: 0.7(0.2-2.7) 
Cladosporium: 3.5(1.0-12.2) 
 
Aeroallergen-sensitized: cOR 
Total genera (≥ 35 cfu): 0.9(0.3-3.0) 
Alternaria: 1.0(0.3-3.4) 
Cladosporium: 2.1(0.6-7.4) 
 
Total genera (≥ 35 cfu): 1.1(0.3-3.6) 
Alternaria: 1.5(0.4-5.3) 
Cladosporium: 0.9(0.3-3.2) 
 
Total genera (≥ 35 cfu): 0.3(0.1-1.1) 
Alternaria: 1.1(0.3-4.5) 
Cladosporium: 0.8(0.2-3.1) 

 
n.s. 
n.s. 
n.s. 
 
n.s. 
+ 
n.s. 
 
n.s. 
n.s. 
+ 
 
 
n.s. 
n.s. 
n.s. 
 
n.s. 
n.s. 
n.s. 
 
n.s. 
n.s. 
n.s. 

 

Hyvärinen et al., 
2007, Finland 

Case-control  
(1-7 y, case: new 
cases of 
physician-
diagnosed 
asthma, matched 
by sex, age, 
place of 
residence) 

72 Dust-borne [cfu/g]
(dust bag, parents) 
 
Mesophilic actinomycetes 
Ergosterol 
Mesophilic fungi 
Xerophilic fungi 

(Q) Physician diagnosed current asthma: 
 
 
1.18(0.99-1.42) 
1.12(0.97-1.30) 
1.08(0.95-1.23) 
1.11(0.94-1.31) 

Parental asthma, 
paternal education, 
number of siblings, 
having livestock, 
moisture damage, 
daycare attendance 

  
 
 
n.s. 
n.s. 
n.s. 
n.s. 
 

 

Li and Hsu, 1997, 
Taiwan 

Case-control 
(7-15 y, case: 
asthma, atopic 
status) 

46 Air-borne [cfu/g]
from living room floor and 
children’s room 
  
Aspergillus 
 
Penicillium 
 
Cladosporium 
 
Yeast 
 

 
 
 
(Q) Asthma: 
1.55(0.71-3.36) Summer (S) 
0.69(0.28-1.73) Winter (W) 
0.61(0.21-1.81) (S) 
0.56(0.17-1.84) (W) 
1.88(1.07-3.30) (S) 
4.14(1.17-14.67) (W) 
1.30(0.63-2.68) (S) 
3.26(0.83-12.81) (W) 

Age, parental 
education, nr. of 
smokers, gas 
cooking 

  
 
 
 
n.s. 
n.s. 
n.s. 
n.s. 
+ 
+ 
n.s. 
n.s. 

 



Total fungi 
 
 
 
Aspergillus 
 
Penicillium 
 
Cladosporium 
 
Yeast 
 
Total fungi 

0.77(0.13-4.47) (S) 
4.93(0.63-38.72) (W) 
 
(Q) Allergic Rhinitis: 
1.00(0.43-2.34) (S) 
2.58(0.87-7.60) (W) 
0.24(0.07-0.89) (S) 
0.60(0.17-2.18) (W) 
1.56(0.79-3.07) (S) 
1.12(0.39-3.27) (W) 
0.94(0.44-1.98) (S) 
0.77(0.20-2.96) (W) 
0.08(0.01-0.91) (S) 
2.40(0.29-19.47) (W) 

n.s. 
n.s. 
 
 
n.s. 
n.s. 
- 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
- 
n.s. 

MOULD COMPONENTS EXPOSURE 

Gehring et al., 
2007, Germany, 
the Netherlands, 
Sweden 
(AIRALLERG) 

Case-Control  
(2-4 y, matched 
by sensitization 
status) 

1052 (1,3)-ß-D-glucan from 
children’s mattresses  
(5-7 y)  
(settled house dust) 
[µg/m2] 
 
EPS from children’s 
mattresses (5-7 y)  
(settled house dust) 
[EPSU/m2] 
 
(1,3)-ß-D-glucan from 
children’s mattresses  
(5-7 y)  
(settled house dust) 
[µg/g] 
 
EPS from children’s 
mattresses (5-7 y)  
(settled house dust) 
[EPSU/g]

Sensitization inhalant allergens (IgE) (2-4 y): 
0.81(0.71-0.93) 
 
 
 
 
- 
 
 
 
 
n.s. 
 
 
 
 
 
+ 
 

Sex, parental 
allergy, parental 
education, study 
design, endotoxin, 
EPS 
 
Sex, parental 
allergy, parental 
education, study 
design, endotoxin, 
(1,3)-ß-D-glucan 

   
- 
 
 
 
 
n.s. 
 
 
 
 
n.s. 
 
 
 
 
 
n.s. 
 
 
 

Schram-Bijkerk 
et al., 2005,  
Austria, 
Germany, the 
Netherlands, 
Switzerland 
(PARSIFAL) 

Case-control  
(5-13 y, case: 
atopic or non-
atopic wheeze) 

879 (1,3)-ß-D-glucan from 
children’s mattresses 
(settled house dust) 
[µg/g] 
 
EPS from children’s 
mattresses  
(settled house dust) 
[EPSU/g]

(Q) Atopic wheeze: 0.77(0.58-1.01) 
 
 
 
 
(Q) Atopic wheeze: 0.79(0.63-0.98) 

Country, age, sex, 
older siblings, 
parental education, 
ETS, maternal 
smoking during 
pregnancy 

 n.s. 
 
 
 
 
- 

 

Douwes et al., 
1999, the 

Case-control  
(6-12 y, case: 

60 EPS-Asp/Pen from  
living room floor  

(Q) Physician-diagnosed asthma: 9.5(0.9-103.5) 
 

Der p 1  n.s. 
 

 



 
cOR = Crude Odds Ratios 
ETS = Environmental Tobacco Smoke 
IgE = Immunoglobulin E, immune reaction in the serum 
SPT = Skin Prick Test Reaction 
LOD = Limit of detection

Netherlands respiratory 
symptoms) 

(settled house dust) 
[EPSU/mg] 
 
Child’s bedroom floor 
[EPSU/mg] 
 
Childrens’s mattress 
[EPSU/mg]

 
 
 
(Q) Physician-diagnosed asthma: 0.1(0.0-0.7) 
 
 
(Q) Physician-diagnosed asthma: 0.8(0.2-3.9) 
 

 
 
 
- 
 
 
n.s. 



 

CROSS-SECTIONAL STUDIES       

VISIBLE MOULD EXPOSURE 

Author, 
Year,  
Country  
(Study 
Acronym) 

Design N Exposure & time (age) Outcome & time (age) (in odds ratios unless 
indicated otherwise) 

Confounders 
adjusted/ 
Other factors in the 
multivariate model 

Stratified analysis Significance 
level for 
respiratory 
symptoms & 
diseases 

Significance 
level for 
sensitization 

Antova et al., 
2008, North 
America, Eastern 
and Western 
Europe (PATY) 

Pooled analysis 
of original cross-
sectional based 
studies  
(6-12 y) 
 
 

12 
studies  
57099 

Visible mould 
(parental-reported) 
 
 
 
 
 
Mould “ever” 
(parental-reported) 
 
 
 
 
“Recent” mould 
(parental-reported) 
 

Combined ORs: 
(Q) Hay fever ever: 1.35(1.18-1.53) 
(Q) Asthma ever: 1.35(1.20-1.51) 
(Q) Current wheeze: 1.43(1.36-1.49) 
(Q) Nocturnal dry cough: 1.30(1.22-1.39) 
Sensitization to inhalant allergens: 1.33(1.23-1.44) 
 
(Q) Hay fever ever: 1.48(1.34-1.62) 
(Q) Asthma ever: 1.36(1.19-1.56) 
(Q) Current wheeze: 1.44(1.35-1.53) 
(Q) Nocturnal dry cough: 1.26(1.16-1.38) 
Sensitization to inhalant allergens: 1.38(1.26-1.52) 
 
(Q) Hay fever ever: 1.47(1.35-1.61) 
(Q) Asthma ever: 1.23(1.07-1.41) 
(Q) Current wheeze: 1.46(1.31-1.61) 
(Q) Nocturnal dry cough: 1.23(1.12-1.34) 
Sensitization to inhalant allergens: 1.29(1.12-1.49) 

Age, sex, parental 
education, 
nationality, 
household crowding, 
gas for cocking, 
unvented heater, 
post/prenatal ETS 
exposure, birth 
order, ever had a pet 

  
+ 
+ 
+ 
+ 
+ 
 
+ 
+ 
+ 
+ 
+ 
 
+ 
+ 
+ 
+ 
+ 

 

Lee et al., 2003, 
Taiwan 

Cross-sectional 
(6-15 y) 

35036 Visible mould 
(parental-reported) 

(Q) Physician-diagnosed asthma  Age, parental 
education, number 
of siblings, maternal 
smoking during 
pregnancy 

(Q) Asthma, stratified by gender
GIRLS: 1.20(1.01-1.41)  
BOYS: 1.27(1.10-1.47) 
 

  

Dales et al., 1991, 
Canada 

Cross-sectional 
(5-8 y) 

13495 Nr. of mould sites 
(parental-reported) 
0 vs. 1 
0 vs. 2 
 
 
0 vs. 1 
0 vs. 2 

(Q) Wheeze:  
 
1.42(1.26-1.59) cOR 
1.73(1.45-2.06) cOR 
 
(Q) Physician diagnosed asthma: 
1.40(1.16-1.68) cOR 
1.67(1.27-2.19) cOR 

Age, sex, race, 
parental education, 
gas cooking, nr. of 
smokers in home, 
hobbies, sex of 
respondent, region 
of residence 

  
 
+ 
+ 
 
 
+ 
+ 

 

Dong et al., 2008, 
China 

Cross-sectional 
(6-13 y) 

10784 Visible mould 
(parental-reported) 

(Q) Physician-diagnosed asthma (ever):  
1.54(1.22-1.94) 
(Q) Current asthma (past 2 y): 
1.69(1.15-2.48) 
(Q) Current wheeze: 
1.65(1.25-2.17) 

Age, sex, 
breastfeeding, living 
in the city, 
schooling, house 
type, area of 
residence, number of 

  
+ 
 
+ 
 
+ 

 



(Q) Physician-diagnosed allergic rhinitis (ever): 
1.21(0.97-1.50) 

rooms, distance to 
traffic pollution 
source near by 
house, indoor coal 
use, current ETS 
exposure, ETS 
exposure in the first 
2 years and during 
pregnancy, pets at 
home, home 
decorations, parental 
education, parental 
atopy 

 
n.s. 

Ponsonby et al., 
2000, Tasmania 

Cross-sectional 
(7y) 

6378 Mould in child’s room 
(inspector observed) 
 
Mould (excluding 
bathroom) 
(parental-reported) 

(Q) Asthma: 1.26(0.87-1.81) 
 
 
(Q) Asthma: 1.20(0.96-1.51) 

Sex, family asthma, 
breastfeeding, gas 
heater, ETS, active 
smoking in baby’s 
room, maternal 
education, number 
of residents 

 n.s. 
 
 
n.s. 

 

Spengler et al., 
2004, Russia 

Cross-sectional 
(8-12 y) 

5951 Presence of moulds 
(parental-reported) 

(Q) Physician-diagnosed asthma: 2.82(1.63-4.88) 
(Q) Wheeze: 1.52(1.19-1.94) 
(Q) Asthma symptoms: 1.98(1.53-2.55) 
(Q) Physician-diagnosed any allergy: 1.51(1.25-1.82) 

Age, sex, preterm 
birth, parental atopy, 
parental education, 
ETS exposure 

 + 
+ 
+ 
+ 

 

Tham et al., 2007, 
Singapore 

Cross-sectional 
(1.5-6 y) 

4759 Visible mould in child’s 
room 
(parental-reported) 
 
Cox proportional hazard 
regression 

(Q) Wheeze: 1.34(0.91-1.96) PR 
(Q) Rhinitis: 1.55(1.16-2.07)  PR 
(Q) Rhinoconjunctivitis: 2.38(1.51-3.75)  PR 
(Q) Eczema: 1.28(0.83-1.97)  PR 
(Q) Flexural rash: 1.15(0.70-1.88)  PR 

Age, sex, race, SES, 
ETS, parental atopy, 
respiratory 
infections, food 
allergy 

 n.s. 
+ 
+ 
n.s. 
n.s. 

 

Freeman et al., 
2003, U.S. 

Cross-sectional 
(8.1 – 10.9 y) 
 
preschool age 

4634 
 
 
240 

Any mould  
(parental-reported) 
 
Any mould 
(parental-reported) 

(Q) Physician-diagnosed asthma: 1.54(1.27-1.87) 
 
 
(Q) Physician-diagnosed asthma: 3.30(1.57-6.97) 

Multiple mould 
sites, damp 
bathroom, ETS, 
furry pets, roaches 

 + 
 
 
+ 

 

Dong et al., 2008, 
China 

Cross-sectional 
(1-6 y) 

3945 Visible mould 
(parental-reported) 

(Q) Physician-diagnosed asthma: 1.56(1.13-2.16) 
(Q) Physician-diagnosed allergic rhinitis: 
1.20(0.72-1.99) 
(Q) Current asthma: 1.89(1.22-2.94) 
(Q) Current wheeze: 2.07(1.56-2.75) 

Age, sex, breast 
feeding, living in the 
city, school, house 
type, area of 
residence, nr. or 
rooms, distance to 
traffic, pollution 
source, indoor coal 
use, ETS, ETS < 2y 
of age, smoking 
during pregnancy, 
pet keeping, home 

 + 
 
n.s. 
+ 
+ 

 



decoration, parental 
education, parental 
atopy 

Ibargoyen-Roteta 
et al., 2007, Spain

Cross-sectional 
(5-8 y) 

3360 Mould on walls (1y) 
(parental-reported) 

(Q) Current allergic rhinoconjunctivitis:  
1.34(0.64-2.79) 

Age, sex, response 
language 

  
n.s. 

 

Brunekreef, 1992, 
The Netherlands 

Cross-sectional 
(6-12 y) 

1051 
 
 
 
3344 
 

Visible mould 
(parental-reported) 
 
 
Visible mould 
(parental-reported) 
 

Study 1 (1987): 
(Q) Wheeze (6-12 y): 1.37(0.58-3.26) 
(Q) Asthma (6-12 y): 1.12(0.38-3.38) 
 
Study 2 (1989): 
(Q) Wheeze (6-12 y): 1.90(1.41-2.54) 
(Q) Asthma (6-12 y): 1.53(1.04-2.28) 

Sex, age, height, 
weight, ETS, 
(sources of) nitrogen 
dioxide in the home, 
parental education  

  
n.s. 
n.s. 
 
 
+ 
+ 

 

Chong Neto and 
Rosario, 2008, 
Brazil 

Cross-sectional 
(12-15 m) 

3003 Mould/mildew  
(parental-reported) 

(Q) Wheezing: 1.13 PReg, p=0.003 Sex, parental 
asthma, sibling 
asthma, age of day 
care attendance, pets 
at home during 
pregnancy, 
bathroom in the 
home, colds, atopic 
dermatitis, up-to-
date immunization 

 +  

Garcia-Marcia et 
al., 2005, Spain 

Cross-sectional 
(9-12 y) 

2720 Mould stains 
(parental-reported) 

(Q) Atopic (SPT+) Wheezing: 1.86(0.81-4.24) 
(Q) Non-atopic (SPT-) Wheezing: 2.70(1.16-6.30) 

Sex, parental 
asthma, maternal 
smoking 1st year of 
child’s life 

 n.s. 
+ 

 

Warman et al., 
2009, U.S. 

Cross-sectional 
(5-11 y) 

1772 Visible mould on walls 
(parental-reported) 
 
Visible mould on walls, 
ceilings or windows 
(parental-reported) 

(Q) Physician-diagnosed asthma:  
3.26(2.38-4.45) cOR 
 
(Q)  Physician-diagnosed asthma:  
2.66(2.04-3.48)  cOR 

   
+ 
 
 
+ 

 

Chen et al., 2003, 
Taiwan 

Cross-sectional 
(7-12 y) 

1452 Mould patches 
(parental-reported) 

(Q) Asthma symptoms: 1.56(0.90-2.69) 
(Q) Physician-diagnosed asthma: 1.55(0.78-3.09) 
(Q) Allergic rhinitis symptoms: 1.44(1.02-2.05) 
(Q) Physician-diagnosed allergic rhinitis:  
1.48(1.03-2.12) 
(Q) Eczema symptoms: 1.45(0.81-2.62) 
(Q) Physician-diagnosed eczema symptoms: 
1.70(0.82-3.50) 

Sex, stuffed toys, 
cockroaches, floor 
blankets, ETS, 
exposure to incense 

 n.s. 
n.s. 
+ 
 
+ 
n.s. 
 
n.s. 

 

Li and Hsu, 1996, 
Taiwan 

Cross-sectional 
(8-12 y) 

1340 Visible mould/ mildew 
(parental-reported) 

(Q) Physician-diagnosed asthma: 1.12(0.72-1.74) 
(Q) Allergic rhinitis (symptoms):  1.27(0.96-1.68) 
(Q) Wheeze: 1.20 (0.73-1.99) 

Age, sex, parental 
education, ETS, use 
of gas stove 

 n.s. 
n.s. 
n.s. 

 

Schäfer et al., 
1999, Germany  

Cross-sectional 
(5-7 y) 

1235 Dampness and mould 
(parental-reported) 

Sensitization grass (SPT): 1.49(0.85-2.61) 
Sensitization birch (SPT): 0.75(0.28-2.00) 
Sensitization mugwort (SPT): 2.86(1.29-6.35) 

Sex, parental 
education, family 
size, parental atopy, 

  n.s. 
n.s. 
+ 



Sensitization alternaria (SPT): 1.65(0.69-3.93) 
Sensitization dust mites (SPT): 3.37(1.63-6.96) 
Sensitization cat (SPT): 3.19(1.11-5.74) 

smoking during 
pregnancy, location, 
observer 

n.s. 
+ 
+ 

Strachan et al., 
1990, U.K. 

Cross-sectional  
(6.5-7.5 y) 

1000 
 
 
330 

Mould 
(parental reported) 
 
Inspector reported 
(children’s room) 

(Q) Wheeze: 3.70(2.22-6.15) cOR
 
 
(Q) Wheeze: 3.25(1.60-6.60) cOR 

  + 
 
 
+ 

 

Maier et al., 
1997, U.S. 

Cross-sectional 
(5-9 y) 

925 Visible mould 
(parental-reported) 

(Q) Physician-diagnosed asthma: 
1.3(0.9-1.9) cPR 
(Q) Wheezing:  
1.2(0.7-1.9) cPR 

 
 

  
n.s. 
 
n.s. 

 

Alper et al., 2006, 
Turkey 

Cross-sectional 
(7y) 

858 Dampness and mould 
(parental-reported) 

(Q) Early wheeze (0-3y): 2.37(1.52-3.69) cOR 
(Q) Early transient wheeze: 2.28(1.34-3.87) cOR 
(Q) Persistent wheeze(0-6y): 2.53(1.30-4.87) cOR 
(Q) Late-onset wheeze(3-6y): 2.46(1.29-4.66) cOR 

  + 
+ 
+ 
+ 

 

Dijkstra et al., 
1990, The 
Netherlands 

Cross-sectional 
(6-12 y) 

775 Damp stains and mould 
(parental-reported) 

(Q) Wheeze: 1.54(0.59-4.00) cOR 
(Q) Asthma: 1.56(0.50-4.87)  cOR 

  n.s. 
n.s. 

 

Schäfer et al., 
2008, Germany 
(KLAUS) 

Cross-sectional 
(school entrance) 

606 Visible mould 
(parental-reported) 

(Q) Atopic eczema: 
1.84(1.0-3.36) 

Sex, maternal 
education, parental 
eczema 

  
+ 

 

Cuijpers et al., 
1995, The 
Netherlands 

Cross-sectional 
(6-12 y) 

470 Mould growth 
(parental-reported) 

 Sex, age, height, 
education level 

(Q) Wheeze, stratified by gender 
Girls: 
Mould growth 
Always: 2.69(0.48-15.21) 
Often: 0.79(0.06-10.66) 
Sometimes: 0.54(0.14-2.11) 
 
Boys: 
Mould growth 
Always: 0.95(0.16-5.46) 
Often: 0.46(0.05-4.47) 
Sometimes: 0.50(0.13-1.89) 

 
 
 
n.s. 
n.s. 
n.s. 
 
 
 
n.s. 
n.s. 
n.s. 

 

Dales and Miller, 
1999, Canada 

Cross-sectional 
(~ 10 y) 

403 Ever mould/mildew 
(parental-reported) 

(Q) Physician-diagnosed asthma: 0.91(0.42-1.95) Age, sex, parental 
allergy, parental 
education, pets in 
home, ETS, 
endotoxin, dust 
mites 

 n.s.  

Koskinen et al., 
1999, Finland 

Cross-sectional 
(≤ 7 y) 
 
 
(7-15 y) 

57 
 
 
 
147 

Mould present 
(parental-reported) 
 
 
 
Mould present 

(Q) Rhinitis: 8.01(0.77-83.82) 
(Q) Atopic eczema: 3.02(0.59-16.27) 
(Q) Allergic eczema: 2.09(0.24-18.47) 
 
(Q) Rhinitis: 1.77(0.69-4.53) 
(Q) Atopic eczema: 2.29(0.79-6.60) 

Age, gender´, 
allergy, pets at 
home, (type of day-
care), atopic 
predisposition 

 n.s. 
n.s. 
n.s. 
 
n.s. 
n.s. 

 



(parental-reported) (Q) Allergic eczema: 3.51(0.67-18.47) n.s. 

MOULD SPORES EXPOSURE 

Salo et al., 2006, 
U.S. 

Cross-sectional 
(0-18 y) 

762 Dust-borne Alternaria 
alternata  
[µg/g] 

(Q) Physician-diagnosed asthma: 1.47(0.83-2.62) Age, sex, race, 
education, smoking, 
survey season 

 n.s.  

Garret et al., 
1998, Australia 

Cross-sectional 
(7-14 y)  

148 Air-borne Penicillium 
(100 cfu/m3 increase) 
 
 
 
 
 
 
 
 
 
 
 
 
Air-borne Cladosporium 
(100 cfu/m3 increase) 
 
 
 
 
 
 
 
 
 
 
 
Air-borne Cladosporium 
(500 cfu/m3 increase) 
 
Aspergillus 
(10 cfu/m3 increase) 

(Q) Current asthma: 1.43(1.03-2.00) 
Sensitization Cladosporium cl. (SPT): 1.24(0.92-1.67) 
Sensitization Penicillium mix (SPT): 1.60(1.13-2.18) 
Sensitization Aspergillus mix (SPT): 1.42(1.04-1.95) 
Sensitization Alternaria alt. (SPT): 1.18(0.88-1.57) 
Sensitization Mould mix A. (SPT): 1.19(0.88-1.62) 
Sensitization D. pteronyssinus (SPT): 1.22(0.89-1.67) 
Sensitization D. farinae (SPT): 1.32(0.95-1.85) 
Sensitization House dust (SPT): 1.49(1.05-3.17) 
Sensitization Dog (SPT): 1.46(1.09-1.96) 
Sensitization Cat (SPT): 1.21(0.92-1.59) 
Sensitization Bermuda grass (SPT): 1.12(0.85-1.47) 
Sensitization Grass mix no. 7 (SPT): 1.12(0.85-1.47) 
 
Sensitization Cladosporium cl. (SPT): 1.24(1.00-1.54) 
Sensitization Penicillium mix (SPT): 1.29(1.02-1.62) 
Sensitization Aspergillus mix (SPT): 1.37(1.07-1.76) 
Sensitization Alternaria alt. (SPT): 1.12(0.91-1.36) 
Sensitization Mould mix A. (SPT): 1.16(0.95-1.43) 
Sensitization D. pteronyssinus (SPT): 1.02(0.93-1.13) 
Sensitization D. farinae (SPT): 1.03(0.95-1.11) 
Sensitization House dust (SPT): 1.06(0.96-1.17) 
Sensitization Dog (SPT): 1.02(0.91-1.15) 
Sensitization Cat (SPT): 1.08(0.98-1.19) 
Sensitization Bermuda grass (SPT): 1.04(0.94-1.15) 
Sensitization Grass mix no. 7 (SPT): 1.03(0.95-1.11) 
 
(Q) Current asthma: 1.92(0.96-3.80) 
(Q) Current wheeze: 1.58(1.00-2.50) 
 
Sensitization inhalant allergens (SPT): 1.48(1.10-1.99) 
 

Sex, parental asthma
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Parental allergy 
 
 
Sex, parental allergy

 + 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n.s. 
+ 
 
 
 

 
n.s. 
+ 
+ 
n.s. 
n.s. 
n.s. 
n.s. 
+ 
+ 
n.s. 
n.s. 
n.s. 
 
+ 
+ 
+ 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
n.s. 
 
 
 
 
+ 
 

MOULD COMPONENTS EXPOSURE 

Karadag et al, 
2007, Austria, 
Germany, the 
Netherlands, 
Switzerland 
(PARSIFAL) 

Cross-sectional 
(5-13 y) 

933 (1,3)-ß-D-glucan from 
children’s mattresses  
(settled house dust)  
[µg/g] 
 
EPS from children’s 
mattresses  
(settled house dust) 

(Q) Symptoms of atopic eczema: 0.75(0.53-1.06) 
(Q) Physician-diagnosed atopic eczema:  
0.69(0.53-0.90) 
 
 
(Q) Symptoms of atopic eczema: 0.76(0.65-0.90) 
(Q) Physician-diagnosed atopic eczema:  
0.91(0.75-1.11) 

Centre, study group  n.s. 
 
- 
 
 
- 
 
n.s. 

 



 
PR = prevalence ratio    
ETS = Environmental Tobacco Smoke  
SES = Socioeconomic Status   
cOR = Crude Odds Ratios  
cPR = Crude Prevalence Ratios 
pReg = Poisson Regression 
IgE = Immunoglobulin E, immune reaction in the serum 
SPT = Skin Prick Test Reaction 

[EPSU/g] 

Ege et al., 2007, 
Germany, 
Austria, 
Switzerland, the 
Netherlands 
(PARSIFAL) 

Cross-sectional 
(5-13 y) 

440 (1,3)-ß-D-glucan from 
children’s mattresses  
(settled house dust, self 
sampling)  
[µg/g] 
 
EPS from children’s 
mattresses  
(settled house dust, self 
sampling)  
[EPSU/g] 
 
(1,3)-ß-D-glucan from 
children’s mattresses  
(settled house dust, self 
sampling)  
[µg/g] 
 
EPS from children’s 
mattresses  
(settled house dust, self 
sampling)  
[EPSU/g]

(Q) Ever asthma: +  
(Q) Current wheeze: + 
 
 
 
 
(Q) Ever asthma: -  
(Q) Current wheeze: - 
 
 
 
 
Sensitization inhalant and food allergens: + 
 
 
 
 
 
Sensitization inhalant and food allergens: + 
 

Sex, study centre, 
group, parental 
asthma, EPS or 
(1,3)-ß-D-glucan 
 
 
 
 
 
 
 
 
Sex, study centre, 
group, parental 
atopy, maternal 
exposure to animal 
sheds during 
pregnancy, EPS or 
(1,3)-ß-D-glucan 
 
 

 n.s. 
n.s. 
 
 
 
 
- 
- 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
n.s. 
 
 
 
 
 
n.s. 
 


