
The prevalence of atopic dermatitis in
children is influenced by their parents�
education: results of two cross-sectional
studies conducted in Upper Austria

We report about the examination of the associ-
ation between parental education and atopic
dermatitis (AD, synonym eczema) at two points
in time. AD is a health problem worldwide. As
there are considerable differences in prevalence
between and within countries, 5–20% of the
children aged between 6 and 14 are affected by
this disease (1). In most cases, AD emerges in the
first months of life, while its prevalence decreases
by age (2–4). In the last couple of years, evidence
grew that girls more often suffer from AD than
boys (1, 5–8), but Verboom et al. showed that
until the age of 6, both sexes are affected equally

(9). From this age on, the prevalence of AD in
girls increases stronger than in boys (10). About
40% of the children affected still suffer from the
disease in adulthood (11).
The prevalence rates vary substantially in

different areas of the world (1, 12). Whereas in
countries like Sweden, Japan, New Zealand,
United Kingdom, Portugal and Thailand, a high
prevalence of AD is found, Iran, Albania, India,
Singapore and Spain are among the countries
with the lowest prevalence rates (1). Globally,
over time, most countries show an increase in the
prevalence of AD (13).
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Atopic dermatitis (AD) is an important health problem worldwide.
Several studies have shown that a positive family history is a strong risk
factor. We studied the prevalence of AD among 23,583 Austrian school
children and examined the association between the prevalence of AD in
children and their parents� education at two points in time. As part of
the International Study of Asthma and Allergy in Childhood pro-
gramme, two cross-sectional studies were conducted in Upper Austria
(Federal State of Austria) between the years 1995–97 (Phase I) and
2001–03 (Phase III). All pupils of pre-school classes and of first and
second grade of all elementary schools in seven districts of Upper
Austria received standardized questionnaires, resulting in a total of
13,399 (Phase I) and 13,731 (Phase III) children. All variables examined
concerning AD showed an increase in prevalence in the age group
examined: During the first study, 9.6% of the children ever had eczema
diagnosed by a doctor (Phase III: 13.3%), whereas 9.2% ever had
symptoms of AD (Phase III: 11.0%). In Phase I, 6.0% of the children
had an itchy rash in the past 12 months (Phase III: 6.7%). In both
studies, high parental education (i.e. high school or university degree)
was an independent statistically significant risk factor for eczema in the
child, resulting in an adjusted Odds Ratio between 1.13 and 1.37. In a
census-like-survey, we are able to demonstrate a statistically significant
association between parental education and the prevalence of AD in
their children, which is independent of a possible parental AD.
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A positive family history is a strong predictor
of the development of AD in children (7, 14–20).
However, as the prevalence rates change dramat-
ically in some countries even in ethnically similar
groups, gene variations cannot solely be made
responsible for this outcome. Instead, a complex
interaction of genes with environmental factors is
considered to be liable (1, 6, 13, 21–23). Envi-
ronmental factors seem to vary in different
regions of the world (1). As AD often is
associated with �Western lifestyle� (24, 25),
another interesting question is whether the
socio-economic status (SES) influences disease
expression. In contrast to other diseases, where
morbidity and mortality decrease with higher
SES (26–29), several studies have shown that the
prevalence of AD increases with the SES of the
family (19, 23, 30–33). Little is known about the
mechanisms behind the association between SES
and morbidity. In this article, we treat parental
education as a surrogate measure for SES. An
association between parental education and AD
might arise if (i) higher parental education
indicates a higher standard of living and �Western
lifestyle�, (ii) better educated parents are more
sensitive to AD symptoms in their children, (iii)
better educated parents are more able to get
referral and an AD diagnosis for their child and
(iv) better educated parents are better able to
remember AD episodes. In this article, we are
able to present an independent association
between the parents� education and the preva-
lence of AD.

Methods

Two cross-sectional studies were conducted in
Upper Austria (one of the nine Federal States of
Austria, population approx. 1.4 million) along
the ISAAC (International Study on Asthma and
Allergy in Childhood) protocol. ISAAC was
founded in 1991 to collect comparable results
from studies about asthma, AD and allergic
rhinitis and their influencing factors from as
many countries as possible to identify differences
in prevalence as well as possible risk factors. The
different phases of the worldwide programme are
described elsewhere (17, 34). In Upper Austria
during ISAAC Phase I (1995–97), all elementary
schools took part, whereas ISAAC Phase III
(6 years later, 2001–03) had to be reduced to 7 of
the 18 political districts because of time and cost
restraints. To be able to compare the data, we
reduced the data set of Phase I to the same seven
districts: Eferding, Freistadt, Grieskirchen, Linz-
Land, Perg, Urfahr-Umgebung and Wels-Land,
representing a mixture of both rural and urban

areas. Unlike the original ISAAC protocol (17),
we did not draw random samples of schools and
school children but asked all parents of all
children attending pre-school classes (5–6-year-
olds) and first (6–7 years of age) and second
grade classes (7–8 years of age) of all schools to
participate in the survey. The parents were asked
to fill in a standardized questionnaire about
atopic diseases and their possible influencing
factors. Data about AD in the child were
collected by the following questions: (i) �Has
your child ever had an itchy rash which was
coming and going for at least 6 months?�, (ii)
�Has your child had this itchy rash at any time in
the last 12 months?� and (iii) �Has your child ever
had eczema (diagnosed by a doctor)�? In the
selected seven political districts in ISAAC Phase
I, results from 13,399 questionnaires were ob-
tained, and (6 years later) in ISAAC Phase III,
12,784 parents gave information about symp-
toms and individual risk factors.
Because of the fact that in some small schools,

pupils are not spatially separated into several
class rooms, and because we did not want to
exclude older children from the survey, some
children (n = 4763 in the first survey and
n = 4474 in the second survey, respectively)
older than 6–7 years of age were surveyed too.
Moreover, in Austria some children start school
not at the age of six, but their enrolment is
delayed for a year. So to make sure that all 6-
year-old children were included, we had to
include pre-school classes as well. Thus, three
children surveyed were 5 years old (all in ISAAC
Phase III, none in Phase I).
Analyses were restricted to 6–9-year-old chil-

dren. Answers to the questions about ever having
itchy rash (=lifetime prevalence of AD), educa-
tion of the parents and AD in the family were
considered to be essential. Thus, all data sets of
children with one or more information missing
were excluded in both studies, ditto data sets of
children without declared sex. Eventually, data
from 12,115 (Phase I) and 11,468 (Phase III)
children could be analysed, respectively.
To determine whether SES of the parents

influences the appearance of AD in the child,
odds ratios (OR) for the association between
parental education and AD diagnosis and symp-
toms were calculated. Concerning parental edu-
cation, two categories were defined: �low
education�, which included parents finishing a
compulsory or a professional school, and �high
education�, meaning that parents had attended
high school or university.
Several studies have detected that a positive

history of AD in the parents is a strong risk
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factor. So to avoid possible confounding, the OR
were adjusted for the variable �atopic dermatitis
of the mother/father� (7, 14–20, 35).
All statistical analyses were performed using

SPSS (version 13, SPSS Inc., Chicago, IL, USA)
and Epi-Info (version 6.04d) computer packages.
Besides descriptive statistics, OR and the corre-
sponding 95% confidence intervals (95%CI)
were calculated to report associations. �High
education� was compared with �low education�,
which served as the reference group. To avoid
potential confounding including maternal and
paternal history of atopic dermatitis, adjusted
OR according to Mantel and Haenszel (36) were
calculated.

Results

Between 1995 and 1997 (ISAAC Phase I
Study), a total of 37,717 questionnaires cover-
ing all children attending pre-school classes and
first and second grade of all elementary schools
in Upper Austria were distributed. Of them,
35,238 were returned representing a response
rate of 93.4%. To guarantee comparability, in
analysis this data set of ISAAC Phase I was
reduced to the same seven districts covered in
Phase III, which results in 13,399 question-
naires. After reducing data to 6–9-year-olds and
excluding all data sets of children with missing
information on sex, lifetime itchy rash, parental
education and parental history of AD, 12,115
valid questionnaires (90.4%) remained for
analyses.
During ISAAC Phase III, all 13,731 pupils

attending pre-school classes and first and second
grade of all elementary schools in seven political
districts of Upper Austria (Eferding, Freistadt,
Grieskirchen, Linz-Land, Perg, Urfahr-Umge-
bung and Wels-Land) received questionnaires,
from which 12,784 were returned, resulting in a
response rate of 93.1%. After selecting children
aged 6–9 and with �sex� and information on the
above-mentioned variables given, 11,468 valid
questionnaires remained for analysis (89.7%).
Detailed information about the study popula-

tion including parental education and parental
AD is presented in Table 1. Frequency distribu-
tions of parental education differed considerably
between the two study periods (fathers and
mothers, p < 0.001). After 6 years time, a trend
to higher education (high school and university)
is noticeable. Similar to their children, prevalence
of AD rose in parents too (p < 0.001), albeit on
a much lower level and by a lower magnitude.
In 6–9-year-old children, the prevalence of an

AD diagnosis from a doctor is higher than the

lifetime prevalence of AD symptoms. Table 2
gives the prevalence of AD diagnoses and symp-
toms by the children�s age.
The prevalence of AD and its symptoms in the

children surveyed according to sex is given in
Table 3. All variables examined demonstrate
girls to be more affected.
Parental education, which we considered to be

a proxy representation of the family�s SES,
mostly seems to influence the lifetime prevalence
of AD diagnosis, whereas the variable �AD
symptoms in the last 12 months� is not associated
with it (Table 4). It should be noted that the

Table 1. Demographic variables of the study populations in ISAAC Phases I
and III (seven political districts of Upper Austria)

ISAAC I (1995–97) ISAAC III (2001–03)

n % n %

Mean age years 7.19 7.18
Sex

Male 6282 51.9 5901 51.5
Female 5833 48.1 5567 48.5

AD
AD ever 1158 9.6 1524 13.3
Rash ever 1114 9.2 1256 11.0
Rash 12 721 6.0 769 6.7

Parental AD
Mother 446 3.7 541 4.7
Father 255 2.1 325 2.8

Maternal Education
Compulsory school 3238 26.7 2298 20.0
Professional school 6089 50.3 5745 50.1
High school 2200 18.2 2667 23.3
University 588 4.9 758 6.6

Paternal Education
Compulsory school 1239 10.7 946 8.2
Professional school 8096 66.8 7496 65.4
High school 1736 14.3 1950 17.0
University 990 8.2 1076 9.4

ISAAC, International Study on Asthma and Allergy in Childhood; AD ever,
lifetime diagnosis (by a doctor) of AD; Rash ever, lifetime symptoms (itchy rash)
of AD; Rash 12, itchy rash in the past 12 months.

Table 2. Absolute number (n) and percentage (%) of children with an AD
diagnosis and with symptoms by age (seven political districts of Upper Austria)

ISAAC I ISAAC III

AD ever
n (%)

Rash ever
n (%)

Rash 12
n (%)

AD ever
n (%)

Rash ever
n (%)

Rash 12
n (%)

Age
6 224 (9.4) 223 (9.3) 136 (5.7) 281 (12.2) 234 (10.1) 137 (5.9)
7 519 (9.5) 491 (9.0) 317 (5.8) 697 (13.8) 552 (10.8) 334 (6.5)
8 386 (10.3) 366 (9.7) 244 (6.5) 502 (13.8) 425 (11.6) 275 (7.5)
9 29 (6.4) 34 (7.4) 24 (5.2) 44 (11.8) 45 (13.5) 23 (6.1)

All 1158 (9.6) 1114 (9.2) 721 (6.0) 1524 (13.4) 1256 (11.0) 769 (6.7)

ISAAC, International Study on Asthma and Allergy in Childhood; AD ever,
lifetime diagnosis (by a doctor) of AD; Rash ever, lifetime symptoms (itchy rash)
of AD; Rash 12, itchy rash in the past 12 months.
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educational level of the mother has a stronger
effect on AD symptoms and diagnosis in the
child than that of the father. Adjusting for
parental AD did not result in a major change
in OR for the comparison of high to low
maternal and paternal education, respectively.
Detailed information about the results of the
calculations is given in Table 4. Independently of
a possible AD disease of the parents, high
parental education increases the risk for AD in
the child by between 18% and 41%.
Whereas results concerning AD symptoms in

the last 12 months remained almost stable from
ISAAC Phase I to Phase III, parental education
seemed to have a stronger influence on lifetime
AD diagnosis in Phase I compared to Phase III.
Concerning the variable �AD symptoms ever�,
parental education had a stronger influence in
Phase III compared to Phase I.

Discussion

From ISAAC Phase I (1995–97) to Phase III
(2001–03), the prevalence of AD in Upper
Austrian children increased in all variables
examined. This result goes along with a multi-
tude of other comparable studies: among others,
four cross-sectional surveys conducted between
1992 and 2001 in Switzerland (5), a country
which is very similar to Austria concerning the
SES. Taking all four Swiss studies together, a
total of 5446 children participated. The authors
observed an increase over time also in AD
symptoms during the last 12 months (1992:
4.6%, 1995: 6.5%, 1998: 7.4% and 2001: 7.6%)
– notably more accentuated in girls than in boys.
Galassi et al. (25) described a rise in prevalence
in an Italian study (n = 27,402) between the
years 1994 and 2002. Lee et al. (10) analysed 12–
15-year-old adolescents (n = 53,134) in Taiwan
likewise in 1995 and 2001 and also described an
increasing prevalence of AD, where – compara-
ble to our results – girls were more often affected
than boys. In contrast to these outcomes, a

decrease in prevalence was observed in some
European countries, e.g. Great Britain, Ireland,
Sweden and Germany, but also in New Zealand
(37). Globally seen, the prevalence does not
follow homogeneous trends. The predominance
of AD in girls, which was observed in our study,
as well as in the studies mentioned above, is an
interesting fact to reflect on. A possible explana-
tion could be a different view of mothers on their
boys vs. girls skin condition, also influenced by
considerations of cosmetics and beauty.
In our studies of Upper Austrian children, the

question whether disease labelling by doctors
influenced prevalence arises. Hence, it is unsure
whether the same child seen by different doctors
would receive the same diagnosis. Another influ-
encing factor might be parents� intensified aware-
ness towards health and subsequently their

Table 3. Absolute number (n) and percentage (%) of children with an AD diagnosis and with symptoms by sex

ISAAC I ISAAC III

AD ever
n (%)

Rash ever
n (%)

Rash 12
n (%)

AD ever
n (%)

Rash ever
n (%)

Rash 12
n (%)

Sex
Male 553 (8.7) 517 (8.2) 313 (5.0) 759 (12.9) 600 (10.2) 346 (5.9)
Female 605 (10.4) 597 (10.2) 408 (7.0) 765 (13.9) 656 (11.8) 423 (7.6)

All 1158 (9.6) 1114 (9.2) 721 (6.0) 1524 (13.4) 1256 (11.0) 769 (6.7)

ISAAC, International Study on Asthma and Allergy in Childhood; AD ever, lifetime diagnosis (by a doctor) of AD; Rash ever, lifetime symptoms (itchy rash) of AD; Rash
12, itchy rash in the past 12 months.

Table 4. Odds ratio (OR) for AD symptoms and diagnosis in the child
depending on high parental education (low parental education OR = 1)

Parent OR (95% CI) ORmh� (95% CI)

ISAAC I
AD ever

Mother 1.40 (1.22–1.61)* 1.37 (1.19–1.58)*
Father 1.41 (1.23–1.62)* 1.37 (1.19–1.58)*

Rash ever
Mother 1.24 (1.08–1.43)* 1.22 (1.05–1.41)*
Father 1.15 (0.99–1.33) 1.13 (0.97–1.31)

Rash 12
Mother 0.80 (0.60–1.06) 0.80 (0.60–1.07)
Father 0.78 (0.58–1.04) 0.76 (0.57–1.03)

ISAAC III
AD ever

Mother 1.26 (1.12–1.42) * 1.25 (1.11–1.41)*
Father 1.22 (1.08–1.37) * 1.18 (1.05–1.34)*

Rash ever
Mother 1.31 (1.16–1.49) * 1.31 (1.15–1.48)*
Father 1.29 (1.13–1.47) * 1.24 (1.09–1.41)*

Rash 12
Mother 0.82 (0.64–1.05) 0.82 (0.64–1.05)
Father 0.82 (0.63–1.05) 0.77 (0.60–1.00)

ISAAC, International Study on Asthma and Allergy in Childhood.
*Statistically significant (p < 0.05).
�OR adjusted (Mantel-Haenszel) for AD in parents.

Weber and Haidinger

4



earlier seeking for medical advice. Additionally,
an increase in unspecific skin disorders could
have happened, which are labelled �atopic der-
matitis� by the parents, but this is contrasted by
the fact that also the lifetime prevalence of AD
diagnosis by a doctor has increased. Further-
more, annual fluctuations in environment might
be a strong factor in the expression of this
disease.
Concerning parental education, we observed

that the participating parents had higher school
education in the second survey compared to the
first survey: whereas in ISAAC Phase I, 23.1% of
the mothers and 22.5% of the fathers were highly
educated (i.e. graduation of a high school or
university), in ISAAC Phase III percentages were
29.9% (+6.8%) and 26.4% (+3.9%), respec-
tively. Parallel to this development, also the
prevalence of AD symptoms and diagnosis
increased as described previously. As the paren-
tal education level should be a good surrogate
measure for the family�s SES, the question arises
whether there is an association between the rising
wealth in families and the increase in AD
prevalence in the age group examined. Du Prel
et al. (38) examined pre-school children�s health
and its association with parental education in
East and West Germany. The authors suggested
that SES has a strong influence on people�s
health, which may particularly also be the case in
the matter of atopic disease. They noticed that
environmental risk factors may differ, depending
on SES. Likewise, Lee et al. (10) found that the
prevalence of atopic disease rises with the fam-
ily�s SES. They even stated that higher education
of the parents is the strongest risk factor for AD
in the child. Other findings suggest that lifetime
prevalence rates of atopic diseases and symptoms
are highest in children from highly educated
parents (6, 7, 39). It has been postulated that the
access to �Western lifestyle� (associated with
higher SES) may be responsible for the rising
prevalence in allergic diseases (8, 24, 40–43).
However, several biases could have influenced
these findings: Lower SES implicates a poorer
health education and knowledge and therefore a
lower perception of being ill as Mercer et al. (8)
have described in their study. Another possible
bias is the restricted access of less educated
parents to medical care (8, 38, 44). In Austria, a
compulsory health insurance system is estab-
lished. This should keep access thresholds for
people low, compared to countries with mainly
private insurance. Moreover, better parental
education implicates (besides an easier access to
the health care system) a sophisticated health
education and therefore an earlier perception of

disease symptoms (39, 45). Maybe, better edu-
cated parents take their children to a doctor
earlier (38, 39, 46) and report milder symptoms,
too (44, 47–49). Recall of the children�s diagnoses
may also depend on parental education (39, 48,
49), but at the moment, a diagnosis of atopic
dermatitis and the use of the term �allergy� seem
to be �fashionable� and might have also contrib-
uted to the rise in prevalence (37, 38). Addition-
ally, it could be considered that higher educated
parents tend to be more worried about their
children�s health than less educated (7, 39). We
hypothesize that the fact that AD is more closely
related to maternal than paternal education (also
found by Dom et al., 50) is caused by the fact
that well-educated mothers are better able to
interpret possible symptoms of AD, and it is
mothers who more likely have filled in the
questionnaire.
Another important question regarding the

association between higher SES and increasing
prevalence of AD arises: Are better educated
parents cleaner? According to the hygiene
hypothesis, fewer germs exist because of cleanli-
ness and children acquire fewer infections. Fur-
thermore, it is hypothesized that this way the
immune system does not get trained enough
because of the missing accurate challenge. There-
fore, the risk for acquiring an atopic disease
should increase. A cross-sectional survey in rural
areas of Austria, Germany and Switzerland
examines this hypothesis: according to the
authors, long-term and early-life contact with
stables and farm-milk induces a strong protective
effect against the development of atopic diseases
(51). Other studies contribute to these findings
too: Holgate (52) found higher AD prevalence
rates because of missing stimulation of the
immune system during critical periods of devel-
opment. Strachan et al. (53) detected a protective
effect of early infections on allergic diseases. Du
Prel et al. (38) consider factors related to
hygiene, for example (i) being a single child and
therefore getting fewer infections or (ii) unfa-
vourable indoor air, as strong determinants of
allergic diseases. Moreover, according to Harris
et al. (18) interventions to reduce house dust mite
in early infancy could increase the risk for AD.
Because we did not collect data about the
children�s housing, we are not able to correct
for this important influencing factor.
The mental component towards AD also

deserves further research. By the assumption
that higher educated parents earn more money, a
protective effect on the probability of the child
becoming ill can be expected. It appears that in
wealthier families, parents have to worry less
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about maintaining the household, and therefore
the �inner family stress level� should be lower than
in families in economically weaker positions.
Because the contrary is the case, possibly a
neglect of the children by their employed parents
could be a reason for the increased prevalence
rate of AD in financially secured children.
Several studies suggest that stress increases the
risk of AD. Bockelbrink et al. (54) concluded
that divorce or separation of the parents, which
means a heavy mental burden for the child, is
associated with a significant increase in incidence
of AD. Another important influencing factor
might be that better educated parents are more
demanding towards their children. This behav-
iour exerts much pressure on the children.
Up until now, no single environmental or

genetic risk factor was able to explain the
worldwide changes in prevalence of AD. Appar-
ently, risk factors alter differently by time in
different countries of the world (37). The access
to the Western lifestyle and the associated pursuit
of higher SES seem to influence the disease too,
which is supported by our study on a large
sample of children. However, one should bear in
mind that results of self-reporting questionnaire
studies are subject to cultural, educational, psy-
chological and language factors (1, 55). In the
future, an interesting analysis will be which
parental education, the maternal or the paternal
one, has a stronger effect on AD in the child. We
plan to pursue this question, on an even larger
sample of children.
The fact that the very high participation rate

(higher than 90%, nearly resembling a census)
emphasises our findings is attenuated by the
healthy worker effect. It is possible that ill
children (children with atopic disease) did not
attend school at the time of the survey because of
their illness, and they may have missed the
survey. To counteract this factor, the time given
for completing the survey in the single school
classes was extended to more than a week.
Schools had also the possibility to send latecom-
ers, and these were included into data entry.
In conclusion, parental education could be

established as an independent risk factor for
(diagnosis of) AD in children if our findings are
confirmed in other studies which have to explic-
itly ask for the person who filled in the question-
naire and if the recall capacity of the parents is
investigated and can be treated separately in
analyses.
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