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Abstract
Background—Relatively little is known
about risk factors for the persistence of
asthma and respiratory symptoms from
childhood into adolescence, and few stud-
ies have included objective measurements
to assess outcomes and exposure.
Methods—From a large cross sectional
study of all 4th grade school children in
Munich (mean age 10.2 years), 234 children
(5%) with active asthma were identified. Of
these, 155 (66%) were reinvestigated with
lung function measurements and bronchial
provocation three years later (mean age
13.5 years).
Results—At follow up 35.5% still had active
asthma. Risk factors for persisting asthma
symptoms in adolescence were more severe
asthma (OR 4.94; CI 1.65 to 14.76; p =
0.004) or allergic triggers (OR 3.54; CI 1.41
to 8.92; p = 0.007) in childhood. Dampness
was associated with increased night time
wheeze and shortness of breath but not
with persisting asthma. Risk factors for
bronchial hyperreactivity in adolescence
were bronchial hyperreactivity in child-
hood (p = 0.004), symptoms triggered by
allergen exposure (OR 5.47; CI 1.91 to
25.20; p = 0.029), and damp housing condi-
tions (OR 16.14; CI 3.53 to 73.73; p<0.001).
In a subgroup in whom house dust mite
antigen levels in the bed were measured
(70% of the sample), higher mite antigen
levels were associated with bronchial hy-
perreactivity (OR per quartile of mite anti-
gen 2.30; CI 1.03 to 5.12; p = 0.042). Mite
antigen levels were also significantly corre-
lated with dampness (p = 0.05). However,
the eVect of dampness on bronchial hyper-
reactivity remained significant when ad-
justing for mite allergen levels (OR 5.77; CI
1.17 to 28.44; p = 0.031).
Conclusion—Dampness at home is a sig-
nificant risk factor for the persistence of
bronchial hyperreactivity and respiratory
symptoms in children with asthma. This
risk is only partly explained by exposure
to house dust mite antigen.
(Thorax 1998;53:1035–1040)
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The increasing prevalence of asthma and
allergies in children in many countries has
prompted investigations into the possible patho-
genetic role of indoor and outdoor exposure to
allergens and pollutants. As people in modern
societies usually spend most of their time
indoors,1 indoor exposure has been suspected to

be an important determinant for the develop-
ment of asthma and allergic disease.

Several studies have reported an association
between damp housing conditions and respira-
tory symptoms.2 3 However, in studies which
have included objective measures of respiratory
function the picture has been less clear. In one
study no association between bronchial hyperre-
activity and dampness was observed, while more
respiratory symptoms were reported in children
with damp homes at all levels of bronchial
reactivity.4 Another study found only a weak
relation between damp housing conditions and
resting lung function while symptoms were
increased with dampness.5 These observations
have raised the question whether the association
of reported damp housing conditions and respi-
ratory symptoms may be due to diVerential
reporting bias by parents, aware of the possible
detrimental role of their damp homes, than to
real increases in respiratory disease.

Damp conditions will cause increased growth
of house dust mites6 and moulds. An association
between exposure to house dust mite in early
childhood and the development of allergies and
asthma has been found in some, but not all,
studies.7–10 A recent study identified an associ-
ation between dampness and mould counts, but
there was also evidence of reporting bias.11

Mould in the home has been associated with
asthma symptoms such as wheeze,4 5 but an-
other study found no diVerence in mould counts
between children with and without wheeze.12

Damp conditions may increase allergic sensitisa-
tion or lead to respiratory symptoms via ongoing
exposure to allergens or other pollutants.13

The aim of this study was to assess the
relationship between dampness and other risk
factors in children with asthma in childhood and
the persistence of respiratory symptoms and
bronchial hyperreactivity (BHR) in adolescence.

Methods
STUDY DESIGN

The study was based on a large cross sectional
survey of all 4th grade school children in
Munich.14 For the purpose of the study this age
group was defined as “childhood”.

A group of subjects with asthma was identi-
fied and followed up three years later (“adoles-
cence”). The appropriate ethics committee had
reviewed and accepted both studies.

STUDY POPULATION

The initial study was conducted from Septem-
ber 1989 to July 1990.14 The response rate to
the questionnaire was 88%; 5030 of the
participating children were of German nation-
ality. Active asthma was defined as a doctor’s
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diagnosis of either “asthma”, “recurrent asth-
matic bronchitis”, or “recurrent spastic bronchi-
tis”, each with asthma symptoms (breathless-
ness, asthma attacks, cough) in the last 12
months prior to examination. Children with
asthma whose parents had given consent to fol-
low up (n = 234) were reinvestigated three years
later. A reference group of healthy children was
also reinvestigated to yield a cut oV point for the
definition of BHR for both age groups.

PARENTAL QUESTIONNAIRE

The self administered parental questionnaire of
the initial study has been described with the
initial study.14 15

A child was considered to have more severe
asthma if at least one of the following four cri-
teria applied: (1) a diagnosis of asthma (n = 58)
in contrast to a diagnosis of asthmatic or spas-
tic bronchitis (since in German linguistic usage
the former label implies a more serious course
of disease); (2) treatment with oral or inhaled
steroids (n = 12); (3) more than 10 asthma
attacks in the last 12 months (n = 35); (4)
asthma attacks lasting more than one week (n =
47). Respiratory symptoms in the child were
considered to be triggered by an allergen if the
parents reported contact with animals, grass, or
house dust as the major trigger of their child’s
symptoms. Dampness in the child’s home was
scored as positive if the parents answered posi-
tively the question “Do you have damp spots in
your home?”.

The questions of the follow up survey were
identical to the initial study questionnaire. The
questionnaire was administered by trained staV
at the Children’s Hospital in an interview with a
parent of the child at the time of the follow up
examination. The definition of persisting
asthma symptoms in adolescence was identical
to the definition used in the first study—that is,
asthma symptoms (breathlessness, asthma at-
tacks, cough) in the last 12 months prior to fol-
low up.

PULMONARY FUNCTION AND COLD AIR

CHALLENGE

In the first survey spirometric tests were
performed in the schools by trained staV using
a mobile spirometer (Pneumoskop II; Jäger,
Würzburg, Germany). Cold air challenge was
performed using the Respiratory Heat Ex-
change System (Jäger, Würzburg, Germany).16

Spirometric tests and cold air challenge in the
second survey were performed according to the
same study protocol as in the first survey.

A child was defined as having BHR if the fall
in forced expiratory volume in one second after
cold air challenge (DFEV1) was greater than the
95th percentile of DFEV1 in a reference
population. The definition of this healthy refer-
ence population (all children without allergies
or asthma) has been described elsewhere.16 As
BHR is expected to change with age, a
subgroup was selected randomly from this
reference population. The 95th percentile of
DFEV1 in this reference subgroup was 9% in
childhood (as in the whole reference group16).
The subgroup was rechallenged in adolescence,
giving a 95th percentile of DFEV1 of 14%.

SKIN PRICK TESTS

The sensitivity to six common aeroallergens in
the first survey was assessed by skin prick test-
ing on the forearm with a multitest and stand-
ardised allergen extracts (house dust mite,
grass, birch and hazelnut pollen, cat and dog
dander; Stallergènes, France). The cumulative
prick score was defined as the sum of the six
wheal diameters in mm.

HOUSE DUST MITE MEASUREMENTS

In the follow up study levels of house dust mite
antigen were measured in a random subgroup
of the study sample. Carefully trained staV
vacuumed the mattresses of the child’s bed for
five minutes. The dust samples were then ana-
lysed for house dust mite antigens (Der p 1 and
Der f 1) by enzyme linked immunosorbent
assay (ELISA).

STATISTICAL ANALYSIS

Statistical analysis was performed on a per-
sonal computer with the statistical software
package SAS, version 6.11. Changes between
the two surveys were tested for statistical
significance by means of Wilcoxon’s signed
rank test and McNemar’s ÷2 test. For compari-
son between independent groups, Wilcoxon’s
rank sum test was used for continuous data and
a standard ÷2 test was used for binary data.

In a stepwise backward logistic regression
analysis with persisting asthma symptoms in
adolescence and BHR in adolescence as
outcome variables, the influence of the prog-
nostic factors, as assessed in childhood, on the
outcome variables in adolescence was analysed
simultaneously. All previously examined prog-
nostic factors (family history, severity of
asthma in childhood, degree of BHR in
childhood, allergic triggers, prick score, damp-
ness) were included in the models and stepwise
exclusion of variables was performed until all
remaining prognostic factors had a statistically
significant eVect. Potential confounding vari-
ables were analysed: neither “passive smok-
ing”, “pet ownership”, nor “socioeconomic
status” had any influence on the outcome vari-
ables in the univariate or multivariate analyses.
Furthermore, if one of these variables was
forced into the stepwise regression model the
magnitude of the eVects of the other variables
remained unchanged. When reported medi-
cation was analysed, a positive association
between BHR and steroid or cromoglycate use
was found in the univariate analysis. However,
when these variables were forced into the
regression model, virtually no change in the
eVect size of the other variables was seen. The
models for both outcome variables were
adjusted for sex and for the time interval
between the two surveys.

In all analyses a p value of <0.05 was consid-
ered statistically significant.

Results
RESPONSE RATES

The initial study had been anonymous and
names were replaced by codes. Only children
whose parents had consented to follow up and
had given their addresses could be identified
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for follow up. Forty of the 274 children with
active asthma could not be reinvestigated for this
reason. Of the remaining 234 children, 155
(66%) participated in the follow up study (table
1). Spirometric tests and cold air challenge were
performed on 90% in the first survey and 86% in
the second survey; 80% completed spirometric
tests and cold air challenge in both surveys.
Measurement of house dust mite antigen levels
in the child’s bed was available for 70%. The
mean age of the children was 10.2 (range 9–12)
years in the first study and 13.3 (12–15) years in
the second survey (table 2).

COMPARISON OF POPULATION CHARACTERISTICS IN

CHILDHOOD

The childhood data for the children who partici-
pated in the second survey were compared with
the data for the children who were lost to follow
up (table 2). None of the variables showed a sig-
nificant diVerence between the two groups.

PROGNOSTIC FACTORS FOR THE OUTCOME OF

ASTHMA, BHR AND RESPIRATORY SYMPTOMS IN

ADOLESCENCE

Univariate analysis
In adolescence 55 of the subjects (35.5%) had
persisting asthma symptoms; 23 (17.3%) had
BHR, a significant decrease compared with the
first survey (27.1% BHR; p = 0.002).

Persistence of asthma in adolescence—Table 3
shows the prognostic factors assessed in child-
hood for the 55 subjects with and the 100
subjects without persisting asthma symptoms in
adolescence. DFEV1 in childhood was greater in
subjects with persisting asthma symptoms in
adolescence than in those without (p = 0.05).
Children with more severe asthma (p = 0.001) in
childhood and children with allergic triggers (p

= 0.009) were more likely to have persisting
asthma symptoms in adolescence. No signifi-
cant diVerence in mite antigen levels between
subjects with and without asthma symptoms
in adolescence was found. The mean mite
antigen level was higher than the proposed
threshold value for the development of
allergic sensitisation (2 µg/g dust) and the
provocation of symptoms (10 µg/g)17 in both
the children with (14.4 µg/g) and without
(10.1 µg/g) persisting asthma.

BHR in adolescence—In table 4 a compari-
son of the prognostic factors for the 23
subjects with and 110 subjects without BHR
in adolescence is presented. Reactivity to cold
air challenge in childhood was associated with
BHR in adolescence (p<0.001). Subjects
with BHR in adolescence had more positive
skin prick tests in childhood (p = 0.012).
Children whose symptoms were triggered by
allergen exposure (p = 0.005) and children
with damp homes (p = 0.009) were more
likely to have BHR in adolescence. Subjects
with BHR in adolescence had higher mite
antigen levels than those without (mean (SD)
16.9 (27.6) µg/g versus 6.3 (12.4) µg/g; p =
0.012).

Table 2 Characteristics of subjects lost to follow up and subjects who participated in the second survey

Characteristics

Lost to follow up Follow up

Childhood data
(n=119)

Childhood data
(n=155)

Adolescent data
(n=155)

Age (years)* 10.2 (0.5) 10.2 (0.4) 13.5 (0.7)
Female** 50 (42.0) 60 (38.7) 60 (38.7)
Interval between first and second survey (years)* — — 3.3 (0.8)
Current symptoms** 119 (100.0) 155 (100.0) 55 (35.5)†
BHR** 24 (23.3) 38 (27.1) 23 (17.3)†
DFEV1 (%)* 5.4 (8.9) 7.2 (10.4) 8.7 (12.6)
Prick score (mm)* 1 9.9 (9.2) 12.4 (10.6) —
Family history of asthma** 22 (18.5) 38 (24.5) —
More severe asthma** 79 (66.4) 100 (64.5) —
Allergic trigger** 2 69 (59.0) 87 (56.1) —
Dampness** 3 15 (13.0) 26 (17.6) —

BHR = bronchial hyperreactivity; DFEV1 = diVerence in forced expiratory volume in one second.
*Mean (SD).
**No. (%).
1 Sum of the wheal sizes of the prick tests with six diVerent aeroallergens.
2 Allergic trigger of symptoms according to parental questionnaire.
3 Dampness in the child’s home according to parental questionnaire.
†p<0.05; comparison of childhood and adolescent data, McNemar’s chi-square test

Table 1 Response rates in the follow up study sample (n = 155)

1st survey
(childhood)

2nd survey
(adolescence)

No. % No. %

Parental questionnaire 155 100.0 155 100.0
Lung function and cold air challenge 140 90.3 133 85.8
Skin prick test 133 85.8 — —
Measurement of house dust mite antigen — — 109 70.3

Table 3 Prognostic factors in childhood: comparison of
data for subjects with and without current asthma
symptoms in adolescence

Childhood data

Asthma
symptoms in
adolescence
(n=55)

No asthma
symptoms in
adolescence
(n=100)

DFEV1 (%)* 9.2 (11.7) 6.1 (9.5)¶
Prick score (mm)* 1 13.6 (11.2) 11.7 (10.3)
Family history of asthma** 14 (25.4) 24 (24.0)
More severe asthma** 45 (81.8) 55 (55.0)§
Allergic trigger** 2 41 (74.5) 46 (46.0)§
Dampness** 3 10 (20.0) 16 (16.3)

DFEV1 = diVerence in forced expiratory volume in one second.
*Mean (SD).
**No. (%).
1 Sum of the wheal sizes of the prick tests with six diVerent

aeroallergens.
2 Allergic trigger of symptoms according to parental

questionnaire.
3 Dampness in the child’s home according to parental

questionnaire.
§p<0.05 (÷2 test).
¶p<0.05 (Wilcoxon rank sum test).
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Dampness and respiratory symptoms—
Reported dampness in the home at the age of
10 was associated with more frequent asthma
symptoms during the last 12 months (p =
0.025), lost school days (p = 0.01), cough with
exercise (p = 0.029) and at night without a cold
(p = 0.04) in childhood (table 5); 14.3% of the
adolescents with dampness in the home at fol-
low up had frequent dyspnoea at night
compared with 4.4% of those without damp-
ness in the home (p = 0.03). The same trend
was seen with night time wheeze (14.3% versus
5.3%; p = 0.06). Subjects whose parents
reported dampness in the home at the age of 10
also showed a trend towards increased night
time dyspnoea (15.5% versus 5.7%, p = 0.09)
and night time wheeze (15.4% versus 6.6%; p
= 0.13) in adolescence.

Dampness and house dust mite allergen levels—
Dampness in the homes of adolescents was
significantly correlated with higher house dust
mite antigen levels (p = 0.05). More positive
skin prick tests to house dust mite were found

in adolescents with dampness at home in
childhood (65% versus 35% without damp-
ness; p = 0.008) as well as in adolescence (55%
versus 35%; p = 0.036).

Multivariate analysis (table 6)
Persistence of asthma in adolescence—The risk for
persistent symptoms was increased for children
with more severe asthma in the first survey (OR
4.94; 95% CI 1.65 to 14.76; p = 0.004) and if
symptoms were triggered by allergens (OR
3.54; 95% CI 1.41 to 8.92; p = 0.007).

BHR in adolescence—The risk increased
significantly for every percentage change of
DFEV1 in childhood (OR 1.08 per %; 95% CI
1.03 to 1.14; p = 0.004) and was significantly
increased if symptoms were triggered by aller-
gens (OR 5.47; 95% CI 1.19 to 25.20; p =
0.029) and with dampness (OR 16.14; 95% CI
3.53 to 73.73; p<0.001).

If the prognostic factor “allergic trigger” was
excluded from the analysis with BHR as
outcome variable, the cumulative prick score
reached significance and remained in the final
model (OR 1.06 per mm; 95% CI 1.01 to 1.12;
p = 0.040).

Dampness, house dust mite and BHR—House
dust mite antigen measurements were divided
into quartiles and included in the stepwise
backward logistic regression analysis. The risk
of having BHR doubled with each quartile of
house dust mite antigen levels (OR 2.30; 95%
CI 1.03 to 5.12; p = 0.042). An “allergic trig-
ger of symptoms” (OR 5.71; 95% CI 1.06 to
30.74; p = 0.042) and “dampness” (OR 5.77;
95% CI 1.17 to 28.44; p = 0.031) remained
significant prognostic factors for BHR in
adolescence despite the inclusion of mite anti-
gen levels as an independent risk factor in the
multivariate model.

Discussion
PERSISTENCE OF ASTHMA AND BHR IN

ADOLESCENCE

More severe asthma, allergic triggers, and
increased BHR in childhood were found to be
risk factors for persistent asthma and BHR.
This is in agreement with an Australian cohort
study of school children which found BHR at
the age of 8–10 years to be associated with
atopy and increased asthma symptoms during
a four year follow up.18 A follow up of asthmatic
children (mean age 10 years) referred to a pae-
diatric pulmonology department into adult-
hood (mean age 24 years) identified the sever-
ity of asthma and BHR in childhood as risk
factors for respiratory symptoms in adult-
hood.19 The initial questionnaire in our study
had been self administered, while at follow up it
was administered by staV. This may have influ-
enced the reported prevalence of symptoms
and exposure in the two phases of the study,
but it appears unlikely that this diVerence
could explain the observed association of
dampness, measured house dust mite antigen,
and BHR with symptoms in adolescence.

If hyperreactivity is used as an epidemiologi-
cal tool in unselected populations or in patients
with only a history of asthma symptoms, sensi-
tivity is much lower than in clinical studies

Table 4 Prognostic factors in childhood: subjects with
versus those without bronchial hyperresponsiveness in
adolescence

Childhood data

BHR in
adolescence
(n=23)

No BHR in
adolescence
(n=110)

DFEV1 (%)* 14.0 (15.4) 6.5 (9.0)¶
Prick score (mm)* 1 18.9 (13.2) 11.3 (9.7)¶
Family history of asthma** 5 (21.7) 28 (25.4)
More severe asthma** 17 (73.9) 70 (63.6)
Allergic trigger** 2 19 (82.6) 56 (50.9)§
Dampness** 3 8 (36.4) 14 (13.3)§

DFEV1 = diVerence in forced expiratory volume in one second.
*Mean (SD).
**No. (%).
1 Sum of the wheal sizes of the prick tests with six diVerent aero-
allergens.
2 Allergic trigger of symptoms according to parental question-
naire.
3 Dampness in the child’s home according to parental question-
naire.
§p<0.05 (÷2 test).
¶p<0.05 (Wilcoxon rank sum test).

Table 5 Frequency of respiratory symptoms in childhood: comparison of data for subjects
with and without dampness in the home in childhood

Childhood data
Dampness in
childhood (n=26)

No dampness in
childhood (n=122)

Five or more asthma attacks in the last 12 months 16 (61.5%) 46 (37.7%)§
Three or more weeks of lost school per year 6 (23.1%) 8 (6.7%)§
Frequent cough with exercise 19 (79.2%) 64 (55.2%)§
Frequent cough at night without a cold 12 (46.2%) 30 (25.9%)§

§p<0.05 (Fisher’s exact test).

Table 6 Results of stepwise backward multivariate logistic regression analysis: adjusted
odds ratios (OR) and 95% confidence intervals (CI) of prognostic factors in relation to
outcome of bronchial hyperreactivity (BHR) and of asthma symptoms in adolescence*

Prognostic factors

OR (95% CI)

Asthma symptoms
in adolescence BHR in adolescence

DFEV1 (per %) — 1.08 (1.03 to 1.14)
Prick score (per mm)1 — —
Family history of asthma — —
More severe asthma 4.94 (1.65 to 14.76) —
Allergic trigger 2 3.54 (1.41 to 8.92) 5.47 (1.19 to 25.20)
Dampness 3 — 16.14 (3.53 to 73.73)

*Adjusted for sex and time interval between surveys.
1 Sum of the wheal sizes of the prick tests with six diVerent aeroallergens.
2 Allergic trigger of symptoms according to parental questionnaire.
3 Dampness in the child’s home according to parental questionnaire.
DFEV1 = diVerence in forced expiratory volume in one second.
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investigating patients with acute asthma.16 20

Even in asymptomatic children, BHR may be
associated with subsequent development of
asthma.21 Bronchial reactivity in childhood was
greater in children who progressed to persisting
asthma symptoms. The risk of having BHR in
adolescence was increased with the degree of
reactivity in childhood, with allergic triggers for
respiratory symptoms, and with damp homes.
If the prognostic factor “allergic trigger” was
excluded from the analysis (as a substitute
variable for atopy), the cumulative prick score
remained a significant predictor in the final
model. A follow up study of a birth cohort of
children in New Zealand included repeated
methacholine tests from age nine to 15.22 Simi-
lar to our results, bronchial responsiveness at
the age of nine was found to be associated with
BHR at the age of 15, and positive skin prick
tests were related to the tendency to retain
BHR into adolescence. A study following asth-
matic children into adulthood similarly found
that the skin prick test score and the level of
airway reactivity in childhood was related to
BHR in adulthood.19 23 24

The 95th percentile of DFEV1 in the control
group was 14% in adolescence compared with
9% at age 10, which is in contrast to the
decrease in bronchial reactivity to pharmaco-
logical provocations with age.25 This decrease
has been attributed to younger children receiv-
ing relatively larger doses of the inhaled
substance,26 which may not be relevant for the
cold air hyperventilation challenge where the
thermal load is adapted to actual lung size. A
variation in the cut oV point (between 9% and
15%) for the definition of BHR had no
influence on the significant variables remaining
in the final logistic regression model for BHR
in adolescence. The specificity of cold air chal-
lenge in both parts of the study was, by defini-
tion, 95%. Using the resulting cut oV point, the
frequency of positive tests in children with
asthma and symptoms during the last 12
months was 27% in the first study and 28% in
the follow up—that is, the sensitivity of cold air
challenge to detect children with active asthma
was unchanged. The decreasing frequency of
asthma symptoms from childhood to adoles-
cence which we found is in agreement with
other data27 and was parallelled by a decrease in
the prevalence of BHR.

DAMPNESS

Dampness in the home in childhood was asso-
ciated with respiratory symptoms at this age
and with night time respiratory symptoms and
BHR in adolescence. The question used to
define damp homes asked whether there was
water related damage in the home. This
question has also been used in other studies,28

where a physician diagnosis of asthma was
associated with household water damage. A
number of other paediatric studies found
dampness to be associated with respiratory
symptoms but not with asthma.29–31 Our study
diVers from these investigations in that it
assessed the persistence of established asthma
rather than the development of new cases of

asthma or respiratory symptoms in unselected
populations of children.

Few studies analysing the relation between
dampness at home and respiratory health in
children have included objective measure-
ments such as lung function tests or bronchial
provocation. One report found no association
of dampness with baseline lung function in
children.32 Increased wheeze in children with
dampness in the home but no association with
BHR (as measured by a free running test) was
found in another study.4 A survey of school
children found that damp stains and moulds in
the home were associated with chronic cough
and small but significant impairments of lung
function.33 Analysis of dampness in the homes
of children from the Six Cities study in the
USA resulted in a consistent association with
respiratory symptoms and a small reduction in
lung function.5

The frequency of damp homes seems to vary
considerably from 17% in our study (dampness
in both childhood and adolescence was re-
ported in 13.5%) to 37% in a subtropical
climate34 and 59% reported in Ontario.11 No
objective measurement of dampness was per-
formed in our study, which would have
strengthened the observed associations. A
number of investigators have sought to define
dampness better either by inspection or meas-
urements of temperature, humidity, mould
counts, and house dust mite allergen measure-
ments. However, when visual inspection was
used to define dampness, the same association
with respiratory symptoms was seen.35–37 We
found that dampness was significantly corre-
lated with the amount of house dust mite anti-
gen in the dust vacuumed from the children’s
mattresses. This is in agreement with a number
of other studies reporting increased mite expo-
sure in damp homes from diVerent climatic
regions.13 38–40

Allergy to house dust mite or mould spores
in asthmatic children and increased exposure
to these allergens in damp homes has been
proposed as the likely biological mechanism
linking dampness and respiratory symp-
toms.13 35 In our study the level of mite
exposure was directly related to the level of
BHR in adolescence. In contrast to our results,
a study using exercise testing in younger school
children sensitised to house dust mite found no
relationship between the level of mite exposure
and bronchial reactivity.41 However, the chil-
dren studied were much younger (eight years)
and may be comparable to the children in our
initial study where we found no association
between dampness and bronchial reactivity.
Interestingly, the association of dampness with
BHR was not found for adolescents whose par-
ents reported dampness at the time of follow
up but not during the initial study (data not
shown). This might indicate that long term
exposure is needed for the eVect of dampness
on BHR.

Dampness remained a significant risk factor
for BHR in a stratified logistic regression
model at each level of house dust mite antigen,
indicating that there may be an additional risk
factor independent of mite exposure associated

EVect of dampness at home in childhood on bronchial hyperreactivity in adolescence 1039
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with dampness. Mould exposure has been pro-
posed as such an alternative mechanism. Data
relating mould exposure to dampness are more
equivocal than those for mites.12 Other studies
found no significant diVerences in fungal con-
centrations in homes with and without re-
ported dampness.42 Whether the prognosis of
childhood asthma can be influenced by reduc-
ing dampness in the home can only be de-
termined by prospective interventional studies.
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