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Abstract: Childhood eczema is common in infants, but its nature and
extent during later childhood remains unclear. In this cross-sectional study
we examined the prevalence and characteristics of eczema in an unbiased
community population of 2,021 Belgian schoolchildren, aged 3.4 to
14.8 years with skin prick testing and parental questionnaires. Our study
identified an eczema prevalence of 23.3% and a considerable allergic co-
morbidity, mainly in sensitized children. The reported prevalence of eczema
in infancy was 18.5% and for current eczema 11.6%. The overall sensitization
rate (33.2%) as well as sensitization rates for the individual allergens were
significantly higher in children with ‘‘eczema ever.’’ Sensitization to Derma-
tophagoides pteronyssinus (19.6%), mixed grass pollen (15.1%), and cat
(9.1%) were most common. Until the age of 6 years, boys with eczema were
significantly more sensitized than girls (p = 0.007). Children with both ec-
zema in infancy and current eczema show a tendency to be more sensitized
than children with eczema in infancy only or current eczema only, but
significance was only noted for a few individual allergens. Analysis of factors
associated with eczema revealed a predominantly atopic profile character-
ized by family or personal history of allergy. Breastfeeding and environ-
mental factors seemed to assume little relevance except for a protective
effect of prematurity and having a dog at birth.

Eczema is a common, often chronic health problem in
childhood. It has anobviousnegative effect on thequality
of life of patients as well as their family, most commonly
disturbing sleep (1). The condition also creates a great
financialburden forboth the familyandsociety (2).When
it comes to a medical diagnosis, most of these children
have atopic dermatitis, but in aminority of them, contact

allergic eczema, endogenic nummular eczema and juve-
nile seborrheic eczema can be found. Atopic dermatitis is
often easily recognized on clinical grounds. In 60% of
patients thefirstmanifestationsof atopicdermatitis occur
in the first year of life (3). The conditionwaxes andwanes
over the years with frequent flare-ups. No specific tests
are available that indisputably confirm the diagnosis.
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Allergic disorders, including asthma, allergic rhinitis
and atopic dermatitis, have been observed to have
increased over the past several decades (4–9), but some
recent research has suggested a current stabilization of
the prevalence and incidence of atopic dermatitis (10,11).
The cutaneous manifestations of atopy often represent
the beginning of the atopic march (12,13).

The cause of atopy is probably multifactorial, with
influences from both genetic (14–16) and environmental
factors, although the rapid increase in prevalence in the
past decades suggests environmental precipitants (17).
Observations of inverse associations between sibling
order, day care attendance, a farming lifestyle and
inhalant atopic disease and sensitization support the
hygiene hypothesis (18–20), which is currently a widely
used concept in atopic diseases research. However,
most studies investigating the hygiene hypothesis have
focused on asthma and hay fever. Authors of recent
publications failed to find a protective effect of envi-
ronmental factors on atopic dermatitis (21–23) or
results are inconclusive (21,24). The spatial distribution
of atopic dermatitis differs from that of asthma and
rhinoconjunctivitis, suggesting that atopic dermatitis
may follow a different risk pattern than these diseases
(25).

Several studies showed a marked and statistically
significant variation in atopic dermatitis prevalence
across different geographic regions (26–28). The Inter-
national Study of Asthma and Allergies in Childhood
(ISAAC) 12-month prevalences of symptoms of atopic
dermatitis showedamore than60-fold variationbetween
different centers worldwide (26,28).

In this cross-sectional study, as a part of the Aalst
Allergy Study, we analyzed the prevalence of parental
reported eczema in a nonbiased sample of 2,021 Belgian
school children between 3.4 and 14.8 years of age. We
further investigated which factors were associated with
the presence of eczema at present or in the (personal)
history.

METHODS

Study Population

The Aalst Allergy Study was performed in a nonselected
sample of children (3.4–14.8 years, mean age 9.3 years)
attending randomly selected nursery, primary and sec-
ondary schools in the city of Aalst and surroundings.
Aalst is a Flemish-speaking Belgian municipality,
19 miles northwest of Brussels. Aalst has a total popu-
lation of 76,852 for a total area of 78.12 km2 which
gives a population density of 983.83 inhabitants per
square kilometer.

All two thousand six hundred seventy-four childrenof
the 2nd grade of nursery school, the 1st, 3rd, and 5th
grade of primary school and the 1st grade of secondary
school were contacted, received a questionnaire (see
below) and were invited to participate in this study. The
parents of 2,021 children (75%) returned a completed
questionnaire and gave permission by written consent to
perform skin prick testing in their child.

We studied 2,021 children aged 3.4 to 14.8 years of
age (mean 9.3 years) in a period of 18 months, from
January 2004 to June 2005. One thousand thirty-one
(51%) were female. To study the prevalence rate of
sensitization in viewof age, the childrenweredivided into
five different age groups, as they were recruited from five
different grades in school: 358 children were younger
than 6 years (17.7%), 278 children were aged from
6 to 8 years (13.8%), 302 children were aged from
8 to 10 years (14.9%), 666 children were aged from 10
to 12 years (33%), and 417 children were older than
12 years (20.6%). The percentage of girls in the different
age groups varied from 46.4% to 55.4%. The parents of
1842 (91.1%) children were both Belgian; 179 (8.9%)
children had at least one parent of non-Belgian origin.
Most of the children were born in Aalst (67.4%) or in a
neighboring municipality (29.7%); only 58 children
(2.9%) were born abroad.

Questionnaire

Parental questionnaires were distributed by the medical
school doctors of the involved schools in Aalst and sur-
roundings. The questions on respiratory and allergic
disorders, that is rhinoconjunctivitis and asthma, were
adapted and translated from the ISAAC questionnaire
(26) and also covered the items of the Brief Pediatric
Asthma Screen Plus (BPAS+) (29) (the scoring for the
asthma component of the BPAS+ is a positive response
to any one of four items: wheeze, persistent cough, night
cough, and response to change in air temperature). The
presence of eczema, aswell as the time of occurrence, was
documented by parentally reported eczema. The ques-
tions regarding eczema history in our questionnaire were
as follows: has your child ever had eczema? If yes: (1) has
your child had this condition (1) only in infancy, (2) in
infancy and at present, (3) at present only? (2) What
treatment was prescribed? (3) Who prescribed this
treatment: (1) dermatologist, (2) family doctor, (3)
pediatrician? The questionnaire further included ques-
tions about demographic characteristics (age, gender,
nationality, maternal, and paternal profession) and
potential risk factors for sensitization, such as prematu-
rity, feeding practices in the neonatal period, family
history of allergy, number of siblings, frequency of
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childhood infections, vaccinations, place of residence
(urban or rural), housing characteristics (age of building,
heating, dampness, bedroom conditions), animal con-
tacts and tobacco smoke exposure (pre- and postnatal).

Skin Prick Tests

Skin prick testing with the most common aeroallergens
was performed by the same two trained pediatricians to
ensure uniformity in testing technique and interpreta-
tion. The allergen panel consisted of Dermatophagoides
pteronyssinus, Alternaria tenuis, cat, dog, mixed grass
pollens (orchardgrass, Kentucky bluegrass, perennial
ryegrass, gramineae and timothy), tree pollens (common
alder, common birch, hazel, and European hornbeam)
and Blatella germanica (cockroach); the concentration
of allergen extracts was 100 I.R. ⁄mL (Stallergenes,
Waterloo, Belgium). Histamine solution in distilled
water, 10 mg ⁄mL, was used as a positive control and
saline as negative control. Each child was tested on the
volar surface of the forearm using 1 mm prick lancets
(Stallergenes). The skin reaction was recorded after
15 minutes by evaluating the skin response rate to inoc-
ulation of each allergen extract in comparison with the
wheal given by the positive and the negative control. The
size of each wheal was documented as the mean of the
longest diameter and the diameter perpendicular to it.
A positive test was defined as a mean wheal size, after
subtraction of the negative control, of at least 3 mm.

H1 antihistaminic drugs were stopped at least 7 days
before skin prick testing. Atopy was defined as at least
one positive skin test to any of the seven allergens tested
(30).

Statistical Analysis

Descriptive statistical analysis methods were used to
study the eczema categories and the prevalence of sen-
sitization according to different age groups and gender.
Chi-square test or Fisher’s exact test was used to study
the differences for the different age categories and
between genders.

Logistic regression analysis was used to study the
association between co-variates and the outcome
(eczema or not). In a univariate analysis, the association
between each covariate and eczemawas studied.We then
added one by one all risk factors for sensitization into the
model. If any of these factors changed the estimate with
more than 5%, these risk factors were entered into the
final model defined for each research question.

For all analyses, a p-value of <0.05 (two-tailed) was
considered significant. All analyses were done using
spss ⁄PC 13.0 software (SPSS Inc., Chicago, IL).

RESULTS

A total of 2,021 children participated in the study.
Gender was equally distributed among the five different
age categories (p = 0.14). Table 1 shows the baseline
characteristics of the study population.

Information on ‘‘eczema ever’’ was available from the
questionnaires for 1993 (98.6%) of the children. Four
hundred sixty-four children (23.3%, 95% CI: 21.5–
25.2%) had a history of ‘‘eczema ever’’ in the personal
history (Table 2), of which 238 (24.5%, 95% CI: 21.9–
27.3%)wereboys and226 (22.1%,95%CI: 19.7–24.7%)
girls.

Detailed information on the period of occurrence was
available for 1,986 (98.3%) of the children. These chil-
dren were further categorized into three different groups
according to the presence of eczema in infancy only
(11.4%, 95% CI: 10.0–12.8%), at present only (4.6%,
95% CI: 3.7–5.6%) or both in infancy and at present
(7.0%,95%CI: 6.0–8.3) (Table 2).After stratificationby
age, no significant difference was found between the
different age categories.After stratificationby gender,we
found more boys (14.0%, 95% CI: 12.0–16.3%) than
girls (8.7%, 95% CI: 7.1–10.6%) to have eczema in
infancy only. Eighteen and a half percent (95%CI: 16.9–
20.3%) of the whole study group had eczema in infancy,
whereas only 11.4% (95% CI: 10.3–13.1%) of the chil-
dren were reported to have eczema at the time of the
study.

Allergic sensitization was present in 483 children of
the whole study population (23.9%, 95% CI 22.1–
25.8%). In children with reported ‘‘eczema ever,’’ the
overall sensitization rate (33.2%, 95% CI: 29.0–37.6%)
(p < 0.001) as well as the sensitization rates for the
individual tested allergens (except cockroach) were
significantly higher than in children without eczema
(Table 3). This holds true for boys and girls.

As for the individual allergens, sensitization to D.
pteronyssinus (19.6%,95%CI: 16.2–23.4%),mixedgrass
pollen (15.1%, 95% CI: 12.0–18.6%), and cat (9.1%,
95%CI: 6.7–11.9%) were most common in the group of
children with reported ‘‘eczema ever.’’

The other way round, children who were atopic were
1.5 times as likely to have eczema as their nonatopic
counterparts (32.4% [95% CI 28.3–36.7%] vs 20.4%
[95% CI 18.5–22.5%]).

No significant difference in overall sensitization or
sensitization to individual allergens was found between
all children with eczema in infancy (comprising the
groups of children with eczema in infancy only and the
group of children with eczema both in infancy and at
present) and all children with eczema at present (com-
prising thegroupsof childrenwith eczemaatpresent only
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and the group of children with eczema both in infancy
and at present) (overall sensitization 30.7%, 95% CI:
24.9–36.9% and 35.8%, 95% CI: 29.8–42.1%, respec-
tively; data for individual allergens not shown). Children
with eczema both at present and in infancy were signifi-
cantly more sensitized for cat (p = 0.03) than children
with a history of eczema in infancy only and significantly
more sensitized for mixed grass pollen (p = 0.02) and
tree pollen (p = 0.03) than children with eczema at
present only. Children with eczema in infancy only were
significantly more sensitized for tree pollen (p = 0.03)
than children with eczema at present only.

Boys with eczema were significantly more sensitized
(94 ⁄238; 39.5%, 95% CI: 33.4–45.8%) than girls with
eczema (60 ⁄226; 26.5%, 95% CI: 21.1–32.6%)
(p = 0.003). When stratifying for age categories this
holds true for the youngest age category, but the differ-
ence is no longer statistically significant from the age of
6 years on (Table 4). Familial and environmental factors
relating to the hygiene hypothesis were analyzed by
multivariate logistic regression analyses (Table 5).

In general, the prevalence of ‘‘eczema ever’’ was sig-
nificantly lower in children born prematurely (less than
36 wks) and children having a domestic dog at birth. The
most important factors associated with eczema were a
history of sensitization (cat, dog, mixed grass pollen, tree
pollens,A. tenuis, cow’smilk protein allergy), a history of
atopic respiratory symptoms (wheeze, dyspnea, wheezy
bronchitis, and airway hyperreactivity) and a positive
family history for atopy. All other analyzed factors such
as age, gender, month of birth, testing month, family
composition, housing conditions (both at present and at
birth), breastfeeding, exposure to animals (both at birth
and at present), pre- and postnatal passive smoke expo-
sure, day-care attendance, a personal history of rhino-
conjunctivitis or chronic cough showed no significant
association with the presence of eczema.

TABLE 1. Baseline Characteristics of the Study Population

Study population (n = 2,021)

Age (in yrs) 3.4–14.8 (mean 9.3 ± 0.1)
3.4–<6 358 (17.7)
6–<8 278 (13.8)
8–<10 302 (14.9)
10–<12 666 (33.0)
12–14.8 417 (20.6)

Sensitization
Nonsensitized 1,538 (76.1)
Monosensitized 301 (14.9)
Multiply sensitized 182 (9.0)

Gender
Male 990 (49)
Female 1,031 (51)

Current animals
No animals 627 (31.0)
Cat 395 (19.5)
Dog 494 (24.4)
Cat and dog 500 (24.7)
Missing 5 (0.2)

Animals at birth
None 1,103 (54.6)
Cat 217 (10.7)
Dog 486 (24.0)
Cat and dog 179 (8.9)
Missing 36 (1.8)

Passive smoke exposure
No smoking 1,160 (57.4)
Smoking mother 211 (10.4)
Smoking father 337 (16.7)
Smoking mother and father 287 (14.2)
Missing 26 (1.3)

Maternal smoking during pregnancy
No 1,657 (82.0)
Yes 307 (15.2)
Missing 57 (2.8)

Prematurity
No 1,867 (92.4)
Yes 122 (6.0)
Missing 32 (1.6)

Breastfeeding
No 1,128 (55.8)
0–3 mos 506 (25)
3–6 mos 222 (11)
>6 mos 108 (5.3)
Missing 57 (2.8)

Respiratory symptoms
Wheezing ever
No 1,551 (76.7)
Yes 410 (20.3)
Missing 60 (3.0)

Dyspnea ever
No 1,713 (84.8)
Yes 252 (12.5)
Missing 56 (2.8)

Chronic cough
No 1,439 (71.2)
Yes 551 (27.3)
Missing 31 (1.5)

Doctor diagnosed asthma
No 1,891 (93.6)
Yes 100 (4.9)
Missing 30 (1.5)

Rhinoconjunctivitis
No rhinoconjunctivitis 1,492 (73.8)
Conjunctivitis 52 (2.6)

TABLE 1. (Continued)

Study population (n = 2,021)

Rhinitis 262 (13)
Rhinoconjunctivitis 153 (7.6)
Missing 62 (3.1)

Family history of allergy
No allergy 628 (31.1)
Parental allergy only 490 (24.2)
Sibling allergy only 171 (8.5)
Parental and sibling allergy 315 (15.6)
Missing 417 (20.6)

Day-care center attendance
No 1,190 (58.9)
Yes 773 (38.2)
Missing 58 (2.9)

Values in parentheses are given as percentages.
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When analyzing the group of children not having
eczema in infancy, multivariate analyses for current
eczema shows only a significant positive association with
maternal ‘‘eczema ever’’ (ORadj 2.5; 95% CI: 1.3–4.9),
maternal eczema at present (ORadj 2.7; 95%CI: 1.2–6.0),
paternal ‘‘eczema ever’’ (ORadj 3.9; 95% CI: 1.6–
9.2), paternal eczema at present (ORadj 8.2; 95%CI: 2.9–
23.6), and the history of wheezy bronchitis (ORadj 3.1;
95% CI: 1.1–8.5) in the child.

When repeating these analyses in the group of chil-
dren who did have eczema in infancy, only age (ORadj

0.9; 95% CI: 0.8–1.0) was negatively associated with ec-
zema at present,while female gender (ORadj 2.2; 95%CI:
1.0–4.4) and a history of maternal eczema (ORadj 2.9;
95% CI: 1.3–7.0) showed a positive association.

Concomitant atopic symptoms are illustrated in
Table 6. Table 6a shows the presence of concomitant
atopic symptoms in children with and without ‘‘eczema
ever.’’ Table 6b contrasts the presence of concomitant
atopic symptoms in sensitized versus nonsensitized
children with ‘‘eczema ever.’’

No significant differences in concomitant atopic
symptoms were noted when comparing the group of
children with eczema in infancy only and the group of
children with eczema at present only (data not shown).

DISCUSSION

Our study identifies an eczema prevalence of 23.3% for
the whole group of children, equally distributed in the
different age groups (Table 2). This illustrates that
eczemamost likely developed before the age of 3.4 years
(the lower range of our youngest age group) in the
majority of children. No significant gender effect could
be observed. Findings of gender differences for atopic
dermatitis in the literature have been inconsistent, with
some showing a slightly higher incidence in girls (3,31),
and others showing no gender difference at all (4,32–34).

Differentiating the children with ‘‘eczema ever,’’ we
found a higher prevalence of eczema in infancy than of
eczema at the time of the study. A history of eczema was
clearly associated with allergic co-morbidity in the form
of asthma, rhinitis, and conjunctivitis. These findings are
consistent with the concept of an ‘‘atopic march,’’ in
which eczemaprecedes theother allergic symptoms in the
growing child and the fact that children outgrow their
eczema.

The allergic co-morbidity was significantly stronger
in the sensitized children than in the nonsensitized chil-
dren with ‘‘eczema ever,’’ which is in accordance with
the data from some other recent studies on atopic
dermatitis (35–37). No significant differences in con-
comitant atopic symptoms were noted when comparingT

A
B
L
E
2
.
P
re
va
le
nc
e
D
at
a
of

E
cz
em

a
in
1,
99
3
B
el
gi
an

S
ch
oo
lc
hi
ld
re
n,
as

an
O
ve
ra
ll
G
ro
up

an
d
C
at
eg
or
iz
ed

by
A
ge

A
g
e
(y
rs
)

N
o
ec
ze
m
a

‘‘
E
cz
em

a
ev
er
’’

E
cz
em

a
in

in
fa
n
cy

o
n
ly

�
E
cz
em

a
a
t
p
re
se
n
t
o
n
ly

�
E
cz
em

a
in

in
fa
n
cy

a
n
d
a
t

p
re
se
n
t�

A
ll

B
o
y
s

G
ir
ls

A
ll

B
o
y
s

G
ir
ls

A
ll

B
o
y
s

G
ir
ls

A
ll

B
o
y
s

G
ir
ls

A
ll

B
o
y
s

G
ir
ls

3
–
6
(1
0
0
%
)

2
6
4
(7
5
.6
)

1
3
5
(7
4
.2
)

1
2
9
(7
6
.3
)

8
7
(2
4
.4
)

4
7
(2
5
.8
)

4
0
(2
3
.7
)

3
4
(9
.7
)

2
3
(1
2
.5
)

1
1
(6
.5
)

1
4
(4
.0
)

6
(3
.3
)

8
(4
.8
)

3
7
(1
0
.6
)

1
7
(9
.4
)

2
0
(1
1
.9
)

6
–
8

(1
0
0
%

)
2
0
9
(7
6
.8
)

1
0
7
(7
3
.8
)

1
0
2
(7
9
.7
)

6
4
(2
3
.2

3
8
(2
6
.2
)

2
6
(2
0
.3
)

3
6
(1
3
.2
)

2
4
(1
6
.6
)

1
2
(9
.4
)

4
(1
.5
)

3
(2
.1
)

1
(0
.8
)

2
3
(8
.5
)

1
1
(7
.6
)

1
2
(8
.5
)

8
–
1
0

(1
0
0
%

)
2
3
2
(7
7
.6
)

1
1
0
(7
6
.4
)

1
2
2
(7
8
.7
)

6
7
(2
2
.4
)

3
4
(2
3
.6
)

3
3
(2
1
.3
)

3
3
(1
1
.0
)

1
9
(1
3
.2
)

1
4
(9
.0
)

2
0
(6
.7
)

9
(6
.3
)

1
1
(7
.1
)

1
4
(4
.7
)

6
4
.2
)

8
(5
.2
)

1
0
–
1
2

(1
0
0
%

)
4
9
6
(7
5
.6
)

2
3
4
(7
3
.8
)

2
6
2
(7
6
.8
)

1
6
2
(2
4
.4
)

8
3
(2
6
.2
)

7
9
(2
3
.2
)

7
8
(1
1
.9
)

4
4
(1
4
.0
)

3
4
(1
0
.0
)

3
5
(5
.3
)

1
7
(5
.4
)

1
8
(5
.3
)

4
7
(7
.2
)

2
0
(6
.3
)

2
7
(7
.9
)

>
1
2

(1
0
0
%

)
3
2
8
(8
0
.0
)

1
4
7
(8
0
.3
)

1
8
1
(7
9
.0
)

8
4
(2
0
.0
)

3
6
(1
9
.7
)

4
8
(2
1
.0
)

4
4
(1
0
.7
)

2
6
(1
4
.2
)

1
8
(7
.9
)

1
8
(4
.4
)

4
(2
.2
)

1
4
(6
.2
)

2
0
(4
.9
)

6
(3
.3
)

1
4
(6
.2
)

O
v
er
a
ll
(1
0
0
%
)

1
,5
2
9
(7
6
.7
)

7
3
3
(7
5
.5
)

7
9
6
(7
7
.9
)

4
6
4
(2
3
.3
)

2
3
8
(2
4
.5
)

2
2
6
(2
2
.1
)

2
2
7
(1
1
.4
)

1
3
6
(1
4
.0
)*

8
9
(8
.7
)*

9
2
(4
.6
)

3
9
(4
.0
)

5
2
(5
.1
)

1
4
0
(7
.0
)

6
0
(6
.2
)

8
1
(8
.0
)

N
u
m
b
er
s
re
p
re
se
n
te
d
a
s
a
b
so
lu
te

co
u
n
t
(p
er
ce
n
ta
g
e
w
it
h
in

a
g
e
ca
te
g
o
ry
).

�T
h
e
n
u
m
b
er
s
o
f
‘‘
ec
ze
m
a
in

in
fa
n
cy

o
n
ly
,’
’
‘‘
ec
ze
m
a
a
t
p
re
se
n
t
o
n
ly
,’
’
a
n
d
‘‘
ec
ze
m
a
in

in
fa
n
cy

a
n
d
a
t
p
re
se
n
t’
’
d
o
n
o
t
a
d
d
u
p
to

th
e
n
u
m
b
er

o
f
‘‘
ec
ze
m
a
ev
er
’’
b
ec
a
u
se

o
f
m
is
si
n
g
d
a
ta

o
n

sp
ec
ifi
c
ti
m
e
o
f
o
cc
u
rr
en
ce

o
f
ec
ze
m
a
in

se
v
en

ch
il
d
re
n
.

*
S
ig
n
ifi
ca
n
ce

a
ss
es
se
d
b
y
P
ea
rs
o
n
ch
i-
sq
u
a
re

o
r
F
is
h
er
’s
ex
a
ct

te
st
.
S
ig
n
ifi
ca
n
t
d
iff
er
en
ce

b
et
w
ee
n
b
o
y
s
a
n
d
g
ir
ls
if
th
e
p
-v
a
lu
e
<

0
.0
5
.

Govaere et al: Self-Reported Eczema in Belgian Schoolchildren 133



the group of children with eczema in infancy only and
the group of children with eczema at present only (data
not shown).

Overall sensitization as well as sensitization to indi-
vidual tested allergens (except for cockroach) was higher
in the group of childrenwith eczema than in the group of
children without eczema. The absence of a higher sensi-
tization rate for cockroach in the eczema children may
have been influenced by a lack of power resulting from
the low number of cockroach sensitized children in our
population (38,39). The sensitization prevalences found
in this study are comparable with those found in another
population-based German study by Zutavern et al (25),
and are lower than those from other studies that have
been hospital-based and included children that most
likely had more severe symptoms (40).

Boys with eczema are significantly more sensitized
than girls with eczema. When stratifying for age cate-
gories, this difference is statistically significant for the
youngest age category, but is no longer significant from
the age of 6 years on. The observed higher percentages of

sensitized girls with eczema in the older age categories is
consistent with the gender ratio of sensitization for the
different age categories in the whole population-based
study group as described in detail elsewhere (38). In that
article, we demonstrated that the overall sensitization
increased significantly with increasing age. Male sex was
strongly associated with sensitization. Male predomi-
nance was more obvious in the younger children, but in
the older children a significant increase in sensitized
females occurred. No significant difference in overall
sensitization or sensitization to individual allergens was
found between children with eczema in infancy and
children with eczema at present.

Children with eczema both at present and in infancy
show a tendency to bemore sensitized than childrenwith
eczema in infancy only or with current eczema only. The
same tendency was found for most individual allergens,
but significance was only found for a few. Because of the
low numbers of children in the different subgroups, these
data and their possible clinical relevance must be inter-
preted with caution.

TABLE 3. Prevalence of Sensitizations in Children with and Without Eczema

No eczema ‘‘Eczema ever’’

Eczema in
infancy only

Eczema at
present only

Eczema in
infancy and
at presentAll All Boys Girls

Overall 321 (21.0) 154 (33.2)* 94 (39.5)* 60 (26.5)* 69 (30.4) 27 (29.3) 56 (40.0)
House dust mite 194 (12.7) 91 (19.6)* 57 (23.9)* 34 (15.0)* 41 (18.1) 19 (20.7) 31 (22.1)
Alternaria tenuis 32 (2.1) 24 (5.2)* 13 (5.5)* 11 (4.9)* 10 (4.4) 4 (4.3) 9 (6.4)
Mixed grass pollen 132 (8.6) 70 (15.1)* 43 (18.1)* 27 (11.9)* 32 (14.1) 8 (8.7)§ 29 (20.7)§
Tree pollens 36 (2.4) 29 (6.3)* 18 (7.6)* 11 (4.9)* 17 (7.5)� 1 (1.1)�,§ 11 (7.9)§
Cat 54 (3.5) 42 (9.1)* 28 (11.8)* 14 (6.2)* 16 (7.0)� 6 (6.5) 20 (14.3)�
Dog 29 (1.9) 23 (5.0)* 13 (5.5)* 10 (4.4)* 9 (4.0) 3 (3.3) 11 (7.9)
Blatella germanica 10 (0.7) 1 (0.2) 0 (0) 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.7)

Values in parentheses are given as percentages.
Significance assessed by Pearson chi-square or Fisher’s exact test. Significant if the p-value < 0.05.
*Distribution of sensitization between the eczema and non-eczema group, statistically significant.
�Distribution of sensitization between the subgroups of children with eczema in infancy only and children with eczema in infancy and at
present, statistically significant.
�Distribution of sensitization between the subgroups of children with eczema in infancy only and children with eczema at present only,
statistically significant.
§Distribution of sensitization between the subgroups of children with eczema at present only and children with eczema in infancy and at
present.

TABLE 4. Sensitization Rates in Boys and Girls with ‘‘Eczema Ever’’ According to Age Category

Age (yrs)

Boys with eczema Girls with eczema

p-valueN (%) not sensitized N (%) sensitized N (%) not sensitized N (%) sensitized

3–6 29 (61.7) 18 (38.3)* 35 (87.5) 5 (12.5)* 0.007
6–8 25 (65.8) 13 (34.2) 23 (88.5) 3 (11.5) 0.08
8–10 23 (67.6) 11 (32.4) 28 (84.8) 5 (15.2) 0.1
10–12 51 (61.4) 32 (38.6) 50 (63.3) 29 (36.7) 0.8
>12 16 (44.4) 20 (55.6) 30 (62.5) 18 (37.5) 0.1

Numbers represented as absolute count (percentage within age category).
*Significance assessed by Pearson chi-square or Fisher’s exact test. Significant if the p-value < 0.05 between boys and girls with eczema.
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TABLE 5. Multivariate Analyses

Factors No eczema, N (%) ‘‘Eczema ever,’’ N (%) Crude OR ORadj* 95% CI

Prematurity 104 (6.9) 16 (3.5) 0.5 0.4 0.2–0.9
Domestic dog at birth 528 (35.1) 129 (28.2) 0.7 0.7 0.5–1.0
Father allergic 323 (23.4) 139 (32.5) 1.6 1.5 1.1–2.0
Overall sensitization 321 (21.0) 154 (33.2) 1.9 1.6 1.1–2.2
Wheezy bronchitis 87 (5.9) 56 (12.2) 2.2 1.7 1.1–2.8
Mother eczema 218 (15.3) 120 (27.6) 2.1 1.8 1.3–2.5
Airway reactivity by varying weather conditions 109 (7.3) 62 (13.7) 1.7 1.9 1.2–3.2
Cat sensitization 54 (3.5) 42 (9.1) 2.7 2.0 1.0–3.7
BPAS+ asthma 604 (39.5) 241 (51.9) 2.1 2.3 1.7–3.0
Mixed grass pollen sensitization 132 (8.6) 70 (15.1) 1.9 2.3 1.5–3.6
Dyspnea ever 159 (10.7) 91 (20.0) 2.1 2.4 1.6–3.6
Dog sensitization 29 (1.9) 23 (5.0) 2.7 2.4 1.1–5.3
Wheeze ever 258 (17.3) 150 (33.1) 2.4 2.4 1.7–3.4
Father eczema 83 (6.1) 64 (15.2) 2.8 2.7 1.7–4.3
Tree pollen sensitization 36 (2.4) 29 (6.3) 2.8 2.7 1.3–5.7
Alternaria sensitization 32 (2.1) 24 (5.2) 2.6 3.2 1.5–7.0
Parental and sibling atopy 206 (22.0) 109 (38.1) 3.4 3.3 2.2–6.0
Sibling atopy only 116 (12.4) 53 (18.5) 2.9 3.4 2.0–6.0
Cow’s milk protein allergy 54 (3.6) 70 (15.2) 4.9 5.8 3.4–10.1

Significant factors associated with eczema in aggravating order. Numbers represented as absolute count (percentage).
*Odds ratio adjusted for all factors that changed the crude OR with more than 5% for the specific research item (checked factors: age, gender,
passive smoke exposure, housing conditions now and at birth, maternal smoking during pregnancy, prematurity, breastfeeding, day care
attendance, domestic pets at present and at birth, family history of atopy, number of siblings and chronological position of the child in the
family).
Crude OR, crude odds ratio; ORadj, adjusted odds ratio; 95% CI, 95% confidence interval.

TABLE 6. ThePresence of Concomitant Atopic (a) Symptoms in Children with andWithout ‘‘EczemaEver’’ and (b) Sensitized versus
Not Sensitized Children with ‘‘Eczema Ever’’

‘‘Eczema ever’’ (100%) N (%) No eczema (100%) N (%) p-value

(a)
Wheezing
Ever 150 (33.1) 258 (17.3) <0.001
Current 40 (8.8) 86 (5.7) <0.001

Dyspnea
Ever 91 (20.0) 159 (10.7) <0.001
Current 40 (9.7) 69 (4.6) 0.001

Chronic cough 148 (32.2) 397 (26.3) 0.01
Doctor’s diagnosis of asthma 44 (9.5) 54 (3.6) <0.001
Wheezy bronchitis 56 (12.2) 87 (5.9) <0.001
Airway hyperreactivity 89 (19.6) 191 (12.8) <0.001
Conjunctivitis 77 (17.2) 128 (8.6) <0.001
Rhinitis 128 (28.4) 284 (19.1) <0.001

Children with eczema Not sensitized (100%) N (%) Sensitized (100%) N (%) p-value

(b)
Wheezing
Ever 80 (26.7) 70 (45.8) <0.001
Current 19 (6.3) 35 (23.2) <0.001

Dyspnea
Ever 48 (15.9) 43 (28.3) 0.002
Current 16 (5.3) 24 (16.0) <0.001

Chronic cough 101 (32.8) 47 (31.1) 0.7
Doctor’s diagnosis of asthma 21 (6.8) 23 (15.0) 0.005
Wheezy bronchitis 31 (10.1) 25 (16.4) 0.05
Airway hyperreactivity 48 (15.8) 41 (27.3) 0.004
Conjunctivitis 33 (11.0) 44 (29.7) <0.001
Rhinitis 61 (20.3) 67 (45.0) <0.001

Numbers represented as absolute count (percentage).
Significance assessed by Pearson chi-square or Fisher’s exact test. Significant if the p-value < 0.05.
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Studying correlations with ‘‘eczema ever,’’ we identi-
fied strong associations with a personal and family
history of allergy, indicating a strong, genetically medi-
ated influence for atopy in eczemadevelopment (14). The
association was stronger with a family history of eczema
than with a family history of asthma or rhinoconjuncti-
vitis. Unlike in some other studies (41), the maternal
influence appeared to be less important than the paternal
in our population.

Other factors associated with eczema were overall
sensitization, specific sensitization for cat, dog, mixed
grass pollen, tree pollen,A. tenuis, and a personal history
of cow’s milk protein allergy. The environment may be
an important risk factor for eczema (25,42,43).Our study
documented a possible protective effect of prematurity
and domestic exposure to dogs in infancy.

Preterm birth seems to be protective in the devel-
opment of eczema, whereas birth-weight did not in our
study population. This is in accordance with the results
from Moore et al (33) and David et al (44). Zutavern
et al however found birth-weight and not birth-term to
be of importance. The possible protective effect of
being brought up with a dog in early life has been
described previously (17,45) and is in line with the
hygiene hypothesis. We found no evidence that
breastfeeding provided a protective effect. The concept
of the protective role of breastfeeding is controversial
(46) with some studies showing benefit (24,31,47–49),
others showing no effect (41,50–52) or documenting
breastfeeding as a risk factor for atopic dermatitis
(53,54).

No significant association of the presence of eczema
with the other analyzed risk factors with conflicting evi-
dence in the literature—age, month of birth, testing
month, size of sibship and birth order, ethnicity, housing
conditions at present and at birth, exposure to animals at
present, passive smoke exposure pre- and postnatally,
day-care attendance, a personal history of rhinocon-
junctivitis or chronic cough—could be documented.

Major difficulties in the interpretation and compari-
son of epidemiologic studies on atopic dermatitis arise
from the use of different disease definitions. Some studies
use ‘‘reported eczema,’’ others use the UK diagnostic
criteria (41) and still others use the questions from the
ISAAC questionnaire (26,28), translated into the native
language with all the problems that may arise from that
(55). Definitions relate alternatively to life time preva-
lence, last-year prevalence and point prevalence of atopic
dermatitis. Aswe are fully aware of the limitations by the
use of parental report of eczema as the outcome variable,
we deliberately used ‘‘eczema’’ and not ‘‘atopic derma-
titis.’’ Those children with parentally reported eczema or
doctor-diagnosed eczema are likely to include some with

other eczema types, such as seborrheic eczema or other
rashes such as irritant dermatitis. Our prevalence rates
might therefore be an overestimation of the prevalence
rates for atopic dermatitis. However, maternal report of
physicians’ diagnoses of eczema has been previously
validated versus clinical examination in theUnitedStates
(56) and versus chart-recorded diagnosis in the UK (41),
and our results are comparable with the Belgian data
from the ISAAC phase I (28). Further limitations result
mainly from the cross-sectional design, as the time
sequence of events cannot be established with certainty
and reporting of early life exposures might have been
affected by recall bias.

In conclusion, this study highlights that eczema is a
common problem in school-aged children. The inherited
predisposition towards atopy reflected by the presence of
a family or personal history of allergy and allergic sen-
sitization is a very important factor in determining the
occurrence of eczema. Except for a possible protective
effect of prematurity and the presence of a dog at birth,
no other environmental factors could be associated with
the occurrence of eczema.
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