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KEYWORDS Abstract

Atopic dermatitis; Background: Atopic dermatitis is a common allergic disorder. A multifactorial background for
Allergy; atopic dermatitis has been suggested, with genetic as well as environmental factors influencing
Prevalence rates; disease development. Our aim was to estimate the prevalence rate and associated factors for
Risk factors; atopic dermatitis in northern Croatia using the methods of the internationally standardised
ISAAC ISAAC protocol.

Methods: The study was undertaken among 12-14-year-old schoolchildren. Data were collected
using standardised ISAAC written questionnaire Phase One and some selected questions from
the ISAAC supplementary questionnaire completed by parents.

Results: A total of 2887 children participated in the study. Estimated lifetime (ever) prevalence
rate of atopic dermatitis symptoms was 7.55% and estimated 12-month prevalence rate was
5.75%. The factors found to be associated to the symptoms of atopic dermatitis ever were:
positive family atopy, female gender, sleeping on feather pillow and contact with pets after
age of seven, and to the symptoms in the past 12 months were: positive family atopy, female
gender, sleeping on feather pillow, parasite infestation, and contact with pets in the first year
of life.

Conclusions: The results of our study show that northern Croatia is a region with moderate
prevalence rates of atopic dermatitis. Following risk factors were family atopy, female gender
and sleeping on feather pillow. Because of controversial results of previous studies conducted
on the same topic further investigations should be made.

© 2012 SEICAP. Published by Elsevier Espana, S.L. All rights reserved.

* Corresponding author.
E-mail address: mhelenal6@gmail.com (H. Munivrana Skvorc).

0301-0546/$ - see front matter © 2012 SEICAP. Published by Elsevier Espafia, S.L. All rights reserved.
http://dx.doi.org/10.1016/j.aller.2012.10.008


dx.doi.org/10.1016/j.aller.2012.10.008
http://www.elsevier.es/ai
mailto:mhelena16@gmail.com
dx.doi.org/10.1016/j.aller.2012.10.008

Atopic dermatitis in children

143

Introduction

Atopic dermatitis (AD) is a common and chronic inflamma-
tory skin disease that is characterised by relapsing itch and
eczema, beginning mostly in infants.” AD belongs to the
group of allergic disorders that includes food allergy, aller-
gic rhinitis, and asthma.? A multifactorial background for
AD has been suggested, with genetic as well as environmen-
tal factors influencing disease development.? Natural history
of the clinical manifestations of AD varies with age; three
stages can often be identified. In infancy (first phase), the
eczematous lesions usually emerge on the cheeks and the
scalp with scratching, which frequently starts a few weeks
later, causing crusted erosions. During childhood (second
phase), lesions involve flexures, the nape, and the dorsal
aspects of the limbs, and in the third phase (in adolescence
and adulthood) lichenified plaques affect the flexures, head,
and neck.*

The prevalence rates and risk factors for AD have been
the source of many studies including The International Study
of Asthma and Allergies in Childhood (ISAAC). ISAAC was
developed to ascertain the prevalence rate and risk fac-
tors of allergy diseases (asthma, allergic rhinitis and atopic
dermatitis) with a standardised tool and methodology in dif-
ferent regions. A full description of the ISAAC study protocol
was published previously.®

In the present study we evaluated the prevalence rate
and associated factors for AD in northern Croatia using the
methods of the internationally standardised ISAAC protocol.

Materials and methods

The study was undertaken during the year 2005 among
elementary school children in the Medimurje region in north-
west Croatia. This region is located between the eastern Alps
and the Panonic plain and is characterised by a rural environ-
ment. The climate is humid continental, with warm summers
and cold winters. The target population was children aged
12 years 0 months to 14 years 11 months (6th-8th grades of
school). Data were collected using standardised ISAAC writ-
ten questionnaire Phase One and some selected questions
from the ISAAC supplementary questionnaire, completed
by parents. All standardised modules were translated from
English to Croatian by physicians specialising in allergy,®
according to translation guidelines.” The correctness of the
questionnaire was tested by back-translation by an indepen-
dent professional translator. Ethical approval was obtained
from the local ethics committee before the start of the
study. Any inconsistencies found were eliminated in a phone
conversation with the parents. Data were then entered into
a computer and analysed. Statistical analyses were per-
formed using IBM SPSS Statistics version 19.0.0.1. Basic
descriptive summaries of the data were obtained and dif-
ferences between investigated groups were calculated with
cross-tabulation and the chi-square test. Univariate and
multivariate logistic regression analyses were used to depict
risk factors for atopic dermatitis symptoms ever or in the
past 12 months. Variables that could produce the multi-
ple co-linearity problems were excluded from multivariate
models (breastfeeding and pet ownership ever). A P<0.05
indicated a statistically significant difference.

Results
Participants

Of the 3298 children invited, completed standardised
Phase One and supplementary ISAAC questionnaires were
received from 2887 children (participation rate: 87.54%).
Children participating in the study were from 27 randomly
selected elementary schools (1497 [51.9%] girls; 12-year-
olds: n=862, 13-year-olds: n=1017, 14-year-olds: n=1008).

Prevalence of atopic dermatitis symptoms

Estimated lifetime (ever) prevalence rate of atopic der-
matitis symptoms was 7.55% with a significantly higher
rate in girls (9.01% vs. 5.97% in boys; OR: 1.561, 95%Cl:
1.175-2.073, P=0.002). Estimated 12-month prevalence
rate of atopic dermatitis symptoms was 5.75% with the same
gender difference (girls: 7.08%, boys: 4.32%; OR: 1.689,
95%Cl: 1.219-2.339, P=0.0016).

Results are shown in Table 1.

Risk factors for atopic dermatitis symptoms ever

The main factors significantly associated to atopic dermati-
tis symptoms ever found in the univariate analysis, using
the chi-squared test, were the following: positive family
atopy (OR 1.934, 95%Cl: 1.465-2.552, P<0.001), female
gender (OR: 1.561, 95%Cl: 1.174-2.074, P=0.002), sleeping
on feather pillow (OR 7.424, 95%Cl: 5.555-9.922, P<0.001),
parasite infestation (OR 1.544, 95%Cl: 1.028-2.320,
P=0.036), contact with pets in the first year of life (OR
3.276, 95%Cl: 1.858-5.778, P<0.0001), and after the age
of seven (OR 1.487, 95%Cl: 1.089-2.030, P=0.012). Chil-
dren in contact with pets since the first year of life had
fewer symptoms of atopic dermatitis ever (OR 0.134, 95%Cl:
0.033-0.546, P=0.005).

We did not observe any statistically significant relation-
ship between atopic dermatitis and maternal smoking during
pregnancy, passive smoking, breastfeeding, and socioeco-
nomic status.

Following univariate analysis, multiple logistic regression
analysis was made with all the variables. The factors found
to be associated to the symptoms of atopic dermatitis ever
in children were: positive family atopy (OR 1.552, 95%Cl:
1.157-2.081, P=0.003), female gender (OR: 1.510, 95%Cl:
1.122-2.032, P=0.006), sleeping on feather pillow (OR
6.867, 95%Cl: 5.109-9.229, P<0.0001), and contact with
pets after the age of seven (OR 1.438, 95%Cl: 1.027-2.012,
P=0.034). Children in contact with pets since the first year
of life had fewer symptoms of atopic dermatitis ever (OR
0.223, 95%Cl: 0.054-0.919, P=0.038).

We found that children with symptoms of atopic der-
matitis ever are at increased risk for developing other
atopic disorders: asthma (OR 3.553, 95%Cl: 1.945-6.489,
P<0.0001) and allergic rhinitis ever (OR 2.843, 95%Cl:
1.394-5.797, P=0.004).

We did not observe any statistically significant relation-
ship between atopic dermatitis and parasite infestation,
maternal smoking during pregnancy, passive smoking,
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Prevalence of symptoms of atopic dermatitis calculated from the written questionnaire according to gender. Values P, OR, 95%Cl according to female gender.

Table 1

OR 95%ClI

1497

Female N

Male N=1390

=2887

Total N

%

%

%

1.175-2.073
1.219-2.339
1.107-2.329
1.119-2.305

0.869-2.550

1.561
1.689
1.606
1.606
1.489
1.337

0.002

9.01
7.08

135
106

5.97
4.32
3.31
3.53
1.58
10.07

83

7.55
5.75
4.29
4.57
1.97
11.60

218

Itchy rash ever

0.0016
0.012

60
46

166

Itchy rash in the past year

21

54

5,

78

124
132

Involvement of the predilection areas
Itchy rash cleared in the past year

Waking due to itchy rash

0.010

5.

83

49

0.148
0.014

2.34
13.03

35
195

22
140

57

335
Confirmed lifetime eczema was reported in 11.60% of the children, with the same gender difference (girls: 13.03%, boys: 10.07%; OR: 1.337, 95%Cl: 1.062-1.684, P

1.062-1.684

0.014).

Confirmed atopic eczema ever

breastfeeding, and socioeconomic status. Results are shown
in Table 2.

Risk factors for atopic dermatitis symptoms in the
past 12 months

The main factors significantly associated to atopic dermati-
tis symptoms in the past 12 months found in the univariate
analysis, using the chi-squared test, were the follow-
ing: positive family atopy (OR: 2.329, 95%Cl: 1.697-3.197,
P<0.001), female gender (OR: 1.689, 95%Cl: 1.218-2.342,
P=0.001), sleeping on feather pillow (OR: 6.261, 95%Cl:
4.526-8.661, P<0.0001), parasite infestation (OR 1.715,
95%Cl: 1.099-2.675, P=0.017), contact with pets in the
first year of life (OR 3.418, 95%Cl: 1.844-6.334, P<0.001)
and after the age of seven (OR 1.489, 95%Cl: 1.047-2.119,
P=0.027). Children who were in contact with pets since the
first year of life had fewer symptoms of atopic dermati-
tis in the past 12 months (OR 0.181, 95%Cl: 0.044-0.735,
P=0.017).

We did not observe any statistically significant rela-
tionship between atopic dermatitis in the past 12 months
and maternal smoking during pregnancy, passive smoking,
breastfeeding, and socioeconomic status.

In multiple logistic regression analysis the factors found
to be associated to the symptoms of atopic dermatitis in the
past 12 months in children were: positive family atopy (OR
1.902, 95%Cl: 1.366-2.648, P=0.0001), female gender (OR:
1.648, 95%Cl: 1.175-2.312, P=0.004), sleeping on feather
pillow (OR 5.111, 95%Cl: 3.648-7.161, P<0.0001), parasite
infestation (OR 1.727, 95%Cl: 1.078-2.765, P=0.023) and
contact with pets in the first year of life (OR 1.975, 95%Cl:
1.000-3.898, P=0.049).

We did not observe any statistically significant relation-
ship between atopic dermatitis symptoms in the past 12
months and maternal smoking during pregnancy, passive
smoking, breastfeeding and socioeconomic status. Results
are shown in Table 3.

Discussion

The present study was carried out using the ISAAC interna-
tional methodology for the prevalence rates and risk factors
for the development of atopic diseases.

Many prospective epidemiological studies show that the
incidence of AD is growing and that the increase has
been especially dramatic in the past 20-30 years.® Data
on AD symptoms show that this disease is common, with
a large range of prevalence from less than 2% in Iran
and China to around 20% in Australasia, England, and
Scandinavia.’

This is the third study conducted in Croatia,'®"" based
on the ISAAC protocol. When comparing our results
with the results from other regions in Croatia using
the same methodology and in the same age group, we
found significantly lower prevalence (OR: 1.393, 95%Cl:
1.058-1.833, P=0.018) compared with Zagreb.'® Com-
pared with Primorsko-Goranska county, " our prevalence was
higher, but there were no significant differences found.
This could be explained by different environmental factors.
Zagreb and the Medimurje region are in the north of the
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Table 2 Risk factors for symptoms of atopic dermatitis ever calculated from the written questionnaire.

N (%)? Total N=2887 Total N=2887
Univariate analysis Multivariate analysis
OR 95%Cl P OR 95%Cl P
Positive family atopy 112 (51.38)/943 (35.33) 1.934  1.465-2.552  <0.001 1.552 1.157-2.081 0.003
Female gender 135 (61.93)/1362 (51.03) 1.561  1.174-2.074 0.002 1.510 1.122-2.032 0.006
Maternal smoking 38 (17.43)/411 (15.4) 1.291  0.518-3.216 0.584 1.141 0.409-3.187 0.801
during pregnancy®
Passive smoking® 87 (39.91)/975 (36.53) 1.154  0.865-1.539 0.329 1.094 0.795-1.506 0.580
Pets ownership 92 (42.2)/981 (36.76) 1.256  0.948-1.665 0.112
- 1st year of life 16 (7.34)/63 (2.36) 3.276  1.858-5.778  <0.001 1.801 0.959-3.383 0.067
- 1st-3rd year of 4 (1.83)/65 (2.44) 0.749  0.269-2.078 0.5785 0.535 0.181-1.583 0.258
life
- 4th-7th year of 10 (4.59)/137 (5.13) 0.889  0.462-1.711 0.724 0.619 0.303-1.268 0.190
life
- >7th year of life 60 (27.52)/543 (20.34) 1.487  1.089-2.030 0.012 1.438 1.027-2.012 0.034
- Since 1st year of 2 (0.92)/172 (6.44) 0.134  0.033-0.546 0.005 0.223 0.054-0.919 0.038
life
Breastfeeding 199 (91.3)/2435 (91.2) 1.007 0.617-1.642 0.979
- <3 months 109 (50)/1249 (46.8) 1.137  0.859-1.504 0.368 1.0899  0.631-1.883 0.756
- 4-6 months 61 (27.98)/747 (27.99) 0.999 0.735-1.359 0.998 1.101 0.615-1.971 0.746
- 7-12 months 22 (10.09)/312 (11.69) 0.848  0.536-1.340 0.480 0.811 0.409-1.609 0.549
- >12 months 7 (3.21)/127 (4.76) 0.664  0.306-1.439 0.299 0.729 0.327-1.627 0.440
Parasites infestation 30 (13.76)/250 (9.37) 1.544  1.028-2.320 0.036 1.492 0.966-2.304 0.071
Feather pillow 110 (50.5)/322 (12.06) 7.424  5.555-9.922  <0.0001 6.867 5.109-9.229  <0.0001
Socioeconomic status 2 (0.92)/78 (2.92). 0.841  0.509-1.389 0.498 1.045 0.543-2.017 0.891
(low, medium, 134 (61.5)/1465 (54.9).
high) 82 (37.6)/1125 (42.17)
Asthma symptoms 81 (37.16)/288 (10.79) 4.888 3.618-6.603  <0.0001 3.553 1.945-6.489  <0.0001
ever©
Allergic rhinitis 82 (37.61)/298 (11.17) 4.797  3.556-6.471 <0.0001 2.843 1.394-5.797 0.004

symptoms ever*©

@ Number (percentage) of children with symptoms/children without symptoms of atopic dermatitis ever according to risk factor.
b Categories: 1-5 cigarettes per day, 6-10 cigarettes per day, 11-15 cigarettes per day, 16-20 cigarettes per day, >20 cigarettes per

day.

¢ Multivariate logistic regression for symptoms of respiratory atopy linked to symptoms of atopic dermatitis ever.

country, with the same humid continental climate. Their dif-
ference is that the Medimurje region is a rural environment
and Zagreb is an urban area. Primorsko-Goranska county
belongs to the northern Adriatic region, which differs in cli-
mate, and vegetation. These regional differences should be
considered and researched in further studies. Results from
our study together with the results of other studies from
Croatia show that Croatia is a country with a moderate
prevalence of these symptoms.

Comparing our results with the results from other Euro-
pean countries we can observe that the prevalence is lower
than in Scandinavia, France and UK, and that it is in the
same range with most of the nearby European countries
(Germany, ltaly, Austria). This could be explained by dif-
ferent environmental factors and genetic predisposition in
different geographic areas. Comparison of our results with
those from other studies is shown in Fig. 1.

In the majority of published epidemiological studies AD
was more commonly diagnosed in girls than in boys.'? This
tendency has also been confirmed in our study, and female
gender increased the risk of AD by about 1.7-fold. Our results

are consistent with the hypothesis that positive family atopy
increases the risk of atopic dermatitis.'>'*

In our study the most important risk factor for devel-
opment of AD found is sleeping on feather pillow. Feather
pillows accumulate a high concentration of dust,’ and chil-
dren sleeping on them are more likely to be exposed to
inhalation allergens like dust mites, which possibly leads to
an increased risk for early sensitisation and development of
AD."®

Early exposure to second-hand smoking has been shown
to be associated with the development of AD."~"° However,
there are also studies showing no association between expo-
sure to second-hand tobacco smoke and allergy diseases.?’
In our study, exposure to maternal smoking during pregnancy
and exposure to environmental tobacco smoke was not con-
nected to the symptoms of atopic AD ever or in the past 12
months.

There have only been few studies looking directly at the
association of AD with intestinal parasites, and most of them
do not support a hypothesis of a protective effect of intesti-
nal parasites in AD,"?2 which is contrary to the hypothesis of
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Table 3  Risk factors for symptoms of atopic dermatitis in the past 12 months calculated from the written questionnaire.
N (%)? Total N=2887 Total N=2887
Univariate analysis Multivariate analysis
OR 95%Cl P OR 95%Cl P
Positive family atopy 93 (56.02)/962 (35.35) 2.329 1.697-3.197 <0.001 1.902 1.366-2.648 0.0001
Female gender 106 (63.86)/1392 (51.12) 1.689 1.218-2.342  0.001 1.648 1.175-2.312  0.004
Maternal smoking 35 (21.08)/414 (15.21) 2.075 0.807-5.336 0.129 1.844 0.625-5.439  0.267
during pregnancy®
Passive smoking® 72 (43.37)/990 (36.38) 1.339 0.975-1.839  0.071 1.192 0.833-1.706 0.335
Pet ownership 71 (42.8)/1002 (36.8) 1.282 0.932-1.764 0.126
- 1st year of life 13 (7.83)/66 (2.43) 3.418 1.844-6.334 <0.001 1.975 1.000-3.898 0.049
- 1st-3rd year of 3 (1.81)/66 (2.43) 0.740 0.231-2.374 0.613 0.674 0.206-2.214 0.516
life
- 4th-7th year of 7 (4.22)/140 (5.15) 0.812 0.373-1.767  0.599 0.699 0.314-1.557  0.381
life
- >7th year of life 46 (27.7)/557 (20.47) 1.489 1.047-2.119  0.027 1.411 0.969-2.057 0.073
- Since 1st year of 2 (1.2)/172 (6.32) 0.181 0.044-0.735 0.017 0.285 0.069-1.176  0.082
life
Breastfeeding 154 (92.8)/2480 (91.1) 1.247 0.659-2.361 0.497
- <3 months 89 (53.6)/1269 (46.6) 1.323 0.967-1.808 0.079 1.089 0.883-3.372 0.110
- 4-6 months 46 (27.7)/762 (28.0) 0.985 0.694-1.399 0.935 1.101 0.792-3.250 0.189
- 7-12 months 15 (9.04)/319 (11.7) 0.748 0.434-1.287 0.294 0.811 0.466-2.435 0.881
- >12 months 4 (2.41)/130 (4.78) 0.492 0.179-1.348 0.168 0.499 0.176-1.413  0.190
Parasites infestation 25 (15.06)/255 (9.37) 1.715 1.099-2.675 0.017 1.727 1.078-2.765 0.023
Feather pillow 80 (48.19)/352 (12.94) 6.261 4.526-8.661 <0.0001 5.111 3.648-7.161 <0.0001
Socioeconomic status 1 (0.60)/79 (2.90). 0.965 0.709-1.313  0.819 1.268 0.690-2.329 0.444
(low, medium, 100 (60.2)/1499 (55.1).
high) 65 (39.2)/1142 (41.99)
Asthma symptoms 62 (37.35)/307 (11.28) 4.688 3.349-6.561 <0.0001 0.759 0.386-1.490 0.422
ever©
Allergic rhinitis 65 (39.16)/315 (11.58) 4916 3.523-6.858 <0.0001 0.987 0.429-2.269 0.976

symptoms ever©

@ Number (percentage) of children with symptoms/children without symptoms of atopic dermatitis in the past 12 months according to

risk factor.

b Categories: 1-5 cigarettes per day, 6-10 cigarettes per day, 11-15 cigarettes per day, 16-20 cigarettes per day, >20 cigarettes per

day.

¢ Multivariate logistic regression for symptoms of respiratory atopy linked to symptoms of atopic dermatitis in the past 12 months.

O/ o

USA
Argentina
Australia
China
India
Russia
Sweden
Poland
Romania
Albania
Malta
Greece
Italy
Austria
Germany
France
UK

Present study
Croatia (Zagreb)
Croatia (Rijeka)

M Atopic dermatitis

Figure 1  Comparison of prevalence rates of symptoms of
atopic dermatitis in the last 12 months reported in the present
study and other studies in Croatia together with some ISAAC-
participating countries based on the written questionnaire.’~"

their protective effect in the development of other allergy
diseases.”> Some parasites are associated, at least tem-
porarily as they enter the body, with skin irritation, and this
could be misclassified for symptoms of AD. This could be an
explanation of the positive association of AD and parasites
in our study.

Despite the number of studies, results about exposure
to pets and development of AD are controversial.?*?> In our
study exposure to pets in the first year of life increased the
risk of the development of AD. Exposure to pets after the
first year of age is more often in healthy population than in
those with allergic symptoms. This could suggest a protec-
tive role of long-term animal exposure on development of
AD or could be explained by selective avoidance of keeping
pets in atopic children.

The protective effect of breastfeeding on the develop-
ment of AD is also a controversial issue, with some studies
showing a benefit and others no effect.?® We did not observe
any effect of breastfeeding on development of AD.
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Many studies show that socioeconomic status does not
influence the development of allergy diseases, therefore
associated factors would be the true elements influencing
the prevalence of these diseases.?”’’?® In our study there
was no correlation between symptoms of AD and level of
socioeconomic status.

Conclusions

The results of our study show that northern Croatia is a
region with moderate prevalence of AD among schoolchil-
dren. Compared with previous studies conducted in Croatia
using the ISAAC protocol, results are in the same range. Com-
pared with the results from other European countries we can
observe that the prevalence is in the same range with most
European countries (Germany, Italy, and Austria) which are
placed closely geographically.

The following risk factors were family atopy, female gen-
der and sleeping on feather pillow. Because of controversial
results of previous studies conducted on the same topic,
further investigations should be made.

Ethical disclosures

Protection of human and animal subjects. The authors
declare that no experiments were performed on humans or
animals for this investigation.

Confidentiality of data. The authors declare that they have
followed the protocols of their work centre on the publi-
cation of patient data and that all the patients included
in the study have received sufficient information and have
given their informed consent in writing to participate in that
study.

Right to privacy and informed consent. The authors have
obtained the informed consent of the patients and/or
subjects mentioned in the article. The author for correspon-
dence is in possession of this document.

Conflict of interest

The authors have no conflict of interest to declare.

Acknowledgments

The authors would like to thank all the teachers, parents,
and children who participated in this study.

References

1. Maymi MA, Somolinos AL, Nazario CM, Sanchez JL. The preva-
lence of atopic dermatitis in Puertorican School children. P R
Health Sci J. 2007;26:127-33.

2. Kiyohara C, Tanaka K, Miyake Y. Genetic susceptibility to atopic
dermatitis. Allergol Int. 2008;57:39-56. Review [Epub 2008
March 1].

3. Takeuchi M, Ueda H. Increase of atopic dermatitis (AD) in recent
Japan. Environ Dermatol. 2000;7:133-6.

4. Bieber T. Atopic dermatitis. N Engl J Med. 2008;358:1483-94.

20.

21.

. Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Martinez F,

et al. International Study of Asthma and Allergies in Childhood
(ISAAC): rationale and methods. Eur Respir J. 1995;8:483-91.

. The International Study of Asthma, Allergies in Childhood

(ISAAC) Steering Committee. Worldwide variation in prevalence
of symptoms of asthma, allergic rhinoconjuctivitis, and atopic
eczema: ISAAC. Lancet. 1998;351:1225-32.

. Weiland SK, Beasley R, Strachan D. Guidelines for the trans-

lation of questionnaires. Munster, Germany: ISAAC Phase One
Coordinating Committee; 1993.

. Sturgill S, Bernard LA. Atopic dermatitis update. Curr Opin Pedi-

atr. 2004;16:396-401.

. Williams H, Robertson C, Stewart A, Ait-Khaled N, Anabwani

G, Anderson R, et al. Worldwide variations in the prevalence
of symptoms of atopic eczema in the international study of
asthma and allergies in childhood. J Allergy Clin Immunol.
1999;103:125-38.

. Stipic-Markovic A, Pevec B, Pevec MR, Custovic A. Prevalence of

symptoms of asthma, allergic rhinitis, conjunctivitis and atopic
eczema: ISAAC (International Study of Asthma and Allergies in
Childhood) in a population of schoolchildren in Zagreb. Acta
Med Croatica. 2003;57:281-5.

. Banac S, Tomulic KL, Ahel V, Rozmanic V, Simundi¢ N, Zubovi¢

S, et al. Prevalence of asthma and allergic diseases in
Croatian children is increasing: survey study. Croat Med J.
2004;45:721-6.

. Martin Fernandez-Mayoralas D, Martin Caballero JM, Garcia-

Marcos Alvarez L. Prevalence of atopic dermatitis in schoolchil-
dren from Cartagena (Spain) and relationship with sex and
pollution. An Pediatr (Barc). 2004;60:555-60.

. Lee YL, Li CW, Sung FC, Yu HS, Sheu HM, Guo YL. Environmental

factors, parental atopy and atopic eczema in primary-school
children: a cross-sectional study in Taiwan. Br J Dermatol.
2007;157:1217-24 [Epub 2007 October 4].

. Wen HJ, Chen PC, Chiang TL, Lin SJ, Chuang YL, Guo YL.

Predicting risk for early infantile atopic dermatitis by hered-
itary and environmental factors. Br J Dermatol. 2009;161:
1166-72.

. Sidenius KE, Hallas TE, Brygge T, Poulsen LK, Mosbech H. House

dust mites and their allergens at selected locations in the
homes of house dust mite-allergic patients. Clin Exp Allergy.
2002;32:1299-304.

. Pajno GB, Peroni DG, Barberio G, Pietrobelli A, Bones AL. Pre-

dictive features for persistence of atopic dermatitis in children.
Pediatr Allergy Immunol. 2003;14:292-5.

. Duhme H, Weiland SK, Rudolph P, Wienke A, Kramer A,

Keil U. Asthma and allergies among children in West and
East Germany: a comparison between Minster and Greif-
swald using the ISAAC phase | protocol. International Study
of Asthma and Allergies in Childhood. Eur Respir J. 1998;11:
840-7.

. Kramer U, Lemmen CH, Behrendt H, Behrendt H, Link E,

Schafer T, et al. The effect of environmental tobacco smoke
on eczema and allergic sensitization in children. Br J Dermatol.
2004;150:111-8.

. Tanaka K, Miyake Y, Sasaki S, Ohya Y, Hirota Y. Mater-

nal smoking and environmental tobacco smoke exposure
and the risk of allergic diseases in Japanese infants: the
Osaka Maternal and Child Health Study. J Asthma. 2008;45:
833-8.

Strachan DP, Cook DG. Health effects of passive smoking: 5.
Parental smoking and allergic sensitisation in children. Thorax.
1998;53:117-23, http://dx.doi.org/10.1136/thx.53.2.117.
Hartmann S, Schnoeller C, Dahten A, Avagyan A, Rausch S,
Lendner M, et al. Gastrointestinal nematode infection inter-
feres with experimental allergic airway inflammation but not



dx.doi.org/10.1136/thx.53.2.117

148

H. Munivrana Skvorc et al.

22.

23.

24.

25.

atopic dermatitis. Clin Exp Allergy. 2009;39:1585-96 [Epub 2009
June 8].

Haileamlak A, Dagoye D, Williams H, Venn AJ, Hubbard R, Brit-
ton J, et al. Early life risk factors for atopic dermatitis in
Ethiopian children. J Allergy Clin Immunol. 2005;115:370-6.
Feary J, Britton J, Leonardi-Bee J. Atopy and current intesti-
nal parasite infection: a systematic review and meta-analysis.
Allergy. 2011;66:569-78. Review.

Hesselmar B, Aberg N, Aberg B, Eriksson B, Bjorkstén B. Does
early exposure to cat or dog protect against later allergy devel-
opment? Clin Exp Allergy. 1999;29:611-7.

Pohlabeln H, Jacobs S, Bohmann J. Exposure to pets and the risk
of allergic symptoms during the first 2 years of life. J Investig
Allergol Clin Immunol. 2007;17:302-8.

26.

27.

28.

Eigenmann PA. Breast-feeding and atopic eccema der-
matitis syndrome: protective or harmful? Allergy. 2004;59:
42-4.

Mercer MJ, Joubert G, Ehrlich RI, Nelson H, Poyser
MA, Puterman A, et al. Socioeconomic status and preva-
lence of allergic rhinitis and atopic eczema symptoms
in young adolescents. Pediatr Allergy Immunol. 2004;15:
234-41.

Bergmann RL, Edenharter G, Bergmann KE, Lau S, Wahn
U. Socioeconomic status is a risk factor for allergy in par-
ents but not in their children. Clin Exp Allergy. 2000;30:
1740-5.



	Prevalence of and risk factors for the development of atopic dermatitis in schoolchildren aged 12–14 in northwest Croatia
	Introduction
	Materials and methods
	Results
	Participants
	Prevalence of atopic dermatitis symptoms
	Risk factors for atopic dermatitis symptoms ever
	Risk factors for atopic dermatitis symptoms in the past 12 months

	Discussion
	Conclusions
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflict of interest
	Acknowledgments
	References


