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orldwide, asthma and allergies are common among chil-
dren and adolescents,
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Atopic diseases and related risk factors among
Dutch adolescents
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Background: The aim of the present study was to gain insight into the prevalence of asthma, allergic
rhinitis, and eczema among Dutch early adolescents, and to study the impact of several social demo-
graphic and individual risk factors. Methods: Cross-sectional survey study using the self-report question-
naires of the International Study of Asthma and Allergies in Childhood (ISAAC). In January 2003, 10 087
12- to 14-year-old students from 33 secondary schools in four regions of the Netherlands participated in
this study. Results: Of all participants, 52.6% reported that they had an allergic disease at least once in
their lifetime. The 12 months prevalence of wheezing, rhinitis, and itchy rash was 12.3%, 28.3%, and
13.5%, respectively. Several social demographic and individual factors (gender, age, education levels,
ethnicity, body mass index, and residential area) were significantly associated with the atopic symptoms
and diseases. Conclusion: This study showed that allergic conditions are common in the Netherlands.
Several social demographic and individual risk factors were related to the atopic diseases and symptoms.
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selected and approached for participation. According to the

= ISAAC protocol,'® if a school refused participation, the school

and the prevalence of these

atopic diseases appears to increase.”® Despite considerable
research on the aetiology of atopic diseases, it is not well
understood why the prevalence rates are rising. A comparison
of prevalence figures in different regions and countries
may help to gain insight into the factors contributing to this
rising trend.

The International Study of Asthma and Allergies in Child-
hood (ISAAC) was developed to provide a standardized meth-
odology and a standardized questionnaire to compare the
prevalence of atopic diseases, both within and between coun-
tries, and across time.” As one of the 281 centres (in 104 coun-
tries) participating in the third phase of ISAAC, we contribute to
this international comparative study by determining the preval-
ence of atopic diseases among 12- to 14-year-old Dutch adoles-
cents. The present study is the first Dutch study on the
prevalence of atopic conditions among a nationwide and
large sample of early adolescents. Having this large sample
makes it possible to reliably measure the associations between
several factors and atopic symptoms.

This article describes the prevalence figures of atopic diseases
among Dutch early adolescents and the results will be compared
with previous prevalence data of other Western European coun-
tries. Furthermore, associations between atopic symptoms and
several possibly related individual and social demographic fac-
tors are also taken into consideration.

Methods

This study was approved by a medical ethics committee (CMO
Arnhem-Nijmegen).

Sampling and data collection

Thirty-three secondary schools participated in this study.
Schools in four regions of the Netherlands were randomly
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was replaced by another randomly selected school. A total of
22 schools refused participation. Head masters were asked why
they did not want to participate and reasons not to participate
always referred to involvement in other studies. The majority
of head masters provided us with information about the nature
of these studies and the schools were not selected for those
other studies because of asthma-related problems (e.g. problems
with indoor environment). However, for some schools we do
not have information about the nature of these other studies, so
there is a potential risk that some of these schools that did not
participate in our study were selected for other studies because
of health-related (and possibly asthma-related) problems.
Therefore, a small selection bias on the school level cannot be
ruled out.

In January 2003, all first-grade and second-grade students of
the participating secondary schools filled out a written ques-
tionnaire during school hours, under supervision of a teacher.
The first and second school years were selected because of the
high proportion of children aged 12-14 years. All teachers
received instructions about the procedure and how to handle
questions from the students. Furthermore, they were asked to
remind the students of the confidentiality and to note which
students were absent and why. To increase motivation, the
instruction for the students mentioned that CD gift vouchers
would be raffled among students who had filled out their ques-
tionnaire seriously.

Of the 11124 students on the participating schools, 10 147
(91.2%) filled out the questionnaire. Of the remaining 977
students, 440 students were absent during the measurement
day, 15 students refused to fill out the questionnaire, 67 students
had left school during the 3 months between contacting the
schools and data collection, and from 455 students the reason
for their non-response was unknown. Although attrition rates
are low, a small selective attrition bias might have occurred.
Because most teachers only wrote down that students were
absent and did not note why, we cannot determine how
many students were absent due to asthma or allergies. Further-
more, the data of 60 respondents were excluded from analyses
because their questionnaires were incomplete or inconsistent.
For this report, only the data of the respondents aged 12-14
years (i.e. 96% of the sample) were used, resulting in a sample
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of 9713 respondents. Table 1 shows the characteristics of the
early adolescents in this study.

Measures

A Dutch translation'! of the validated ISAAC written self-report
questionnaire for 13- to 14-year-olds was used in this study.
The questionnaire contained standard questions about the
prevalence and severity of asthma, rhinitis, and eczema. The
optional video questionnaire is not used in the present study.
A few studies have compared the results of the written
questionnaire with the video questionnaire, and found that
adolescents report lower prevalence rates of symptoms of
asthma with the video questionnaire.'>"> Although the two
types of questionnaires are highly correlated and the overall
proportion of agreement is high, there is limited agreement
as measured by the kappa coefficient between the two question-
naires. This disagreement shows variation between countries
and centres, and cannot be explained by differences in language,
culture, or literacy.lz’13

Additional questions on gender, age, education level, height,
weight, and residential area were also included. Residential
area was assessed with a single item: Which statement describes
your neighbourhood best: (i) rural area, (ii) urban area, or
(iii) (area close to an) industrial area. Educational level was
also assessed with a single item (What educational level are
you in?) on an 11-point scale ranging from (1) special education
(LWOO) to (11) preparation for University (VWO). The
respondents were divided into three groups: low (levels 1-3),
middle (levels 4-7) and high (levels 8-11). The information on
height and weight was used to calculate body mass index (BMI)
(kg/m?). According to the international cut-off points for
overweight,'* the respondents were divided in a group with
overweight and a group without overweight. Respondents
were also asked about their country of birth and that of their
parents. A distinction was made between a group with a
Dutch ethnic background (respondents who were born in the
Netherlands and whose parents were born in the Netherlands)
and a non-Dutch ethnic background. The four largest
immigrant groups in the Netherlands comprise people from
Turkey, Morocco, the Netherlands, Antilles, and Surinam.
For the analyses, the adolescents with a non-Dutch background
were subdivided into three groups ‘Surinamese/Antillean’,
‘Turkish/Moroccan’, or ‘other country of origin’.

Statistical analysis

Data were analysed using the statistical package for the social
sciences (SPSS) for Windows, version 11.0. Crude prevalence
rates where calculated for the total group of respondents, as well
as for different groups with regard to gender, age, educational
level, ethnic background, BMI, and residential area. Multivariate
logistic regression models where used to analyse the pure asso-
ciations between those social demographic and individual fac-
tors and the prevalence of atopic diseases and symptoms.

Results

Slightly more than half of the adolescents, that is 52.6%, suffered
from at least one atopic disease at some point in their lives. With
regard to current symptoms, 38.3% suffered from atopic symp-
toms (wheezing, rhinitis, or itchy rash) in the past year. Of all
respondents, 26.8% suffered from one of these symptoms, 9.4%
reported two of those symptoms, and 2.2% reported that they
had suffered from wheezing, rhinitis, and an itchy rash in the
past year. The crude prevalence rates for asthma, hay fever,
eczema, and their symptoms are shown in table 1. The results
of the multivariate logistic regression analyses are given in
tables 2—4 (odds ratios, P-values, and 95% confidence intervals).

Prevalence and covariates of symptoms and
diagnosis of asthma

The reported lifetime prevalence of asthma was 12.9% (table 1).
Table 2 presents the multivariate logistic regression models for
lifetime asthma and symptoms of asthma. Boys reported more
lifetime asthma and girls reported more symptoms of asthma in
the past year. No significant differences were found for the three
age groups. The group with low education level was more likely
to report sleep disturbance and nocturnal cough, for the other
symptoms, no significant differences between the education
levels was found. When compared with Dutch adolescents, the
youngsters with a Surinamese/Antillean background and an
‘other’ ethnic background were more likely to suffer from
wheezing and nocturnal cough in the past year. The respondents
with an ‘other’ ethnic background were also at higher risk of
lifetime asthma. For adolescents with a Turkish/Moroccan back-
ground, the risks of lifetime asthma, lifetime wheeze, and past
year exercise-induced wheeze was lower, the risk of past year
nocturnal cough was higher, both in comparison to Dutch
adolescents. Adolescents with overweight had an increased risk
of lifetime asthma, lifetime wheezing, past year wheezing, and
past year exercise-induced wheezing. With regard to residential
area, adolescents living in an industrial area were more at risk of
most symptoms of asthma than adolescents living in a rural area.

Prevalence and covariates of symptoms and
diagnosis of hay fever

Lifetime hay fever was reported by 23.4% of the adolescents
(table 1). Table 3 presents the multivariate logistic regression
models for lifetime hay fever and nasal symptoms. Girls were at
higher risk for all nasal symptoms. The oldest age group had a
higher risk of lifetime hay fever, but did not differ from the
youngest group with respect to nasal symptoms. Respondents in
the high education group had a significantly lower risk of all
nasal symptoms than the adolescents following low education.
Adolescents with a Surinamese/Antillean background were
almost twice more likely to report lifetime hay fever than
Dutch adolescents, and the risk of all nasal symptoms is also
higher for this group when compared with Dutch adolescents.
The risk of nose problems to interfere with daily activities was
higher for the group with an ‘other’ ethnic background than for
the Dutch adolescents. Overweight was associated with higher
risk for lifetime rhinitis. Adolescents living in or close to an
industrial area had a higher risk of all nasal symptoms compared
with the adolescents from the rural group.

Prevalence and covariates of symptoms and
diagnosis of eczema

The reported lifetime prevalence of eczema was 37.1% (table 1).
Table 4 presents the multivariate logistic regression models for
lifetime eczema and symptoms of eczema. Again, girls were at
higher risk for lifetime eczema and symptoms than boys. Age
was associated with an itchy rash and a clearance of rash in the
past year. Adolescents aged 14 years reported more of these
symptoms. With regard to education level, adolescents following
high education had a lower risk of sleep disturbance by rash than
the adolescents following low education. The Surinamese/Anti-
llean group is at higher risk than the group of Dutch adolescents,
for both lifetime eczema and most symptoms of eczema. The
respondents with a Turkish/Moroccan background had a lower
risk of lifetime eczema and lifetime itchy rash than the Dutch
adolescents. The risk of lifetime eczema was also lower for the
‘other” background group in comparison to the Dutch group.
Adolescents with overweight were at higher risk for lifetime
eczema and lifetime itchy rash. Residential area was associated
with clearance of rash in the past year: the adolescents living in
an urban area were more at risk than those living in a rural area.
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Discussion

Prevalence rates of atopic diseases among Dutch adolescents
were assessed using the ISAAC self-report questionnaires.” As
a consequence, the results are based on questionnaires rather
than more objective measurements (e.g. skin prick test or
IgE-test). However, the questionnaires of the ISAAC are
designed for population-based research and have proven to
be valid instruments for assessing the prevalence of atopic
diseases.”'®!>16 The results of the questionnaire have been com-
pared with a physician’s assessment of asthma status in the past
year, and the ISAAC questionnaire showed to be sensitive and
specific in measuring asthma and atopy.'” Another consequence
of the ISAAC methodology is that information is given directly
by the adolescent, rather than by the adolescent’s parents.
Especially during adolescence, parents may be unaware of the
symptoms of their children. Self-reporting of atopic symptoms
is seen as more reliable than parent-reporting.'® A third
consequence of using the questionnaires of the ISAAC is that
prevalence rates are based on symptoms rather than on
diagnoses. This makes the results independent of regional or
national differences in diagnostic processes and accessibility of
medical assistance.

Using a standardized methodology with a standardized
instrument allows for a comparison of the results of the present
study with the prevalence data (of the first phase of ISAAC) of
other Western European countries such as Austria, Belgium,
France, Germany, Greece, Italy, Portugal, Ireland, Spain, and
Great Britain.""” With regard to current as well as lifetime
asthma, the Dutch prevalence rates are high in comparison to
the other countries. Only adolescents from Ireland and Great
Britain reported higher prevalence rates. The same holds for hay
fever and nasal symptoms; only Irish and British adolescents
reported higher prevalence rates than Dutch adolescents.
However, when the Dutch prevalence rates of hay fever and
nasal symptoms are compared with the prevalence rates of
Belgium, France, Spain, Italy, and Germany, an unexpected
pattern arises. Dutch adolescents reported lower or similar pre-
valence rates for current nasal symptoms than the adolescents
from the countries mentioned above, but they report a higher
prevalence of lifetime hay fever. The same pattern emerged for
eczema and symptoms of eczema. Dutch adolescent reported
lower prevalence rates for current symptoms of eczema than
British, Irish, and French adolescents, but again the prevalence
of lifetime eczema is higher among Dutch adolescents. This
difference between the prevalence of symptoms in the past
year and the lifetime prevalence of the allergic conditions
may be explained by differences in diagnostic processes between
the countries. However, it should be noted that we cannot rule
out the possibility that the answers of the adolescents are based
the adolescent’s own estimation whether or not they have an
allergic condition, rather than being based on the diagnosis of
a physician. In that case, the difference may be a result of a
greater familiarity with the concepts of hay fever and eczema
among Dutch adolescents, for example through commercials
for hay fever products. These results might indicate that the
ISAAC questionnaires are not totally independent of regional
differences after all.

Boys reported more lifetime asthma and girls reported more
symptoms of asthma in the past year. Several studies on gender
differences in asthma have shown that during childhood,
prevalence, and incidence rates of asthma are higher among
boys.'"2%?! In puberty, a reversal in gender ratio takes place,
and afterwards, asthma prevalence and incidence is greater in
females.”>* In the present study, the higher risk of current
symptoms among girls suggests that this reversal takes place
earlier in Dutch adolescents. Because of the higher prevalence
during childhood, boys still report more lifetime asthma but
already have a lower prevalence of current symptoms. With
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regard to hay fever and eczema, as well as for the other atopic
symptoms, girls report more lifetime hay fever and lifetime
eczema than boys do. This is in line with other international
studies on gender differences in the prevalence of atopic symp-
toms and diseases.'"*>*® Another explanation for the gender
differences, however, may be a sociocultural difference in symp-
tom perception and symptom reporting between males and
females. A study by Kroenke and Spitzer”” among adults has
shown that most physical symptoms are reported at least 50%
more often by women than by men, probably because of
different social roles in society. Similar gender differences
have been found for the reporting of symptoms during an
asthma exacerbation: females reported more severe complaints
than males.”®

Adolescents following higher education were at lower risk of
atopic symptoms, especially with regard to nasal symptoms.
This difference with respect to education level is probably
due to differences in socioeconomic status (SES). The relation
between SES and asthma and atopy has been studied many times
earlier. With regard to asthma, conflicting results have been
found. Some studies found no relationship,zo’29 sometimes a
positive association between asthma and SES was found,
and other studies demonstrated a negative relationship.’"*
The results for atopy are less conflicting; atopy is found to be
more prevalent among high SES groups.”>** Our finding that
atopic symptoms are reported less among the highest SES
groups is not in line with the above-mentioned studies. Further
research should address why the results for SES and atopy
are in contrast with the results found in the international
literature. With regard to the higher prevalence of symptoms
of asthma; this might be due to differences in passive smoking,
since smoking is more prevalent in families with low SES.
Research has consistently shown that when either one or
both parents smoke, adolescents have an increased risk of
lifetime asthma.’

Adolescents with a Surinamese/Antillean background
reported more allergic symptoms and diseases than Dutch
adolescents, whereas adolescents with a Turkish/Moroccan
background reported less symptoms and diseases. There is an
ongoing discussion in the literature about differences between
ethnic groups. These differences might be due to genetic
differences, differences in environment, or both. The results
of a study by Hjern et al.*® among two generations of migrants
in Sweden (the first generation born in Chile or Turkey, the
second generation born in Sweden) point in the direction of
heredity. Although the second generation is born and raised in
Sweden, the risk of atopic disorders is more similar to their
parents risk than to the risk of Swedish children. A study by
Gruber and colleagues on the prevalence of atopic disorders
among Turkish immigrant in Germany, however, points in
the direction of environmental and cultural effects.”” Results
showed that when children of Turkish immigrants were raised
with the German language, the prevalence of those children was
similar to that of German children. In addition to an environ-
mental or genetic explanation of differences in the prevalence
rates between ethnic groups in this study, it is also possible that
the found differences are due to differences in interpretation of
the items between, for example, the Dutch and Surinamese/
Antillean adolescents. Further research is needed to investigate
this possible interpretation difference.

Although adolescents with overweight reported more
lifetime rhinitis and lifetime eczema and itchy rash, overweight
was predominantly associated with asthma. Adolescents
with overweight reported more lifetime asthma and symptoms
of asthma. This association is well documented in the
literature.”®**° A few years ago, it was assumed that asthma
preceded overweight, but recent longitudinal studies suggest
that overweight is a risk factor for the development of asthma
during adolescence.*"*?
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The risk for asthma, symptoms of asthma, and nasal symp-
toms were higher among adolescents living close to an industrial
area, when compared with adolescents from a rural environ-
ment. The risk for one symptom of eczema was higher for
adolescents living in urban environments, also in comparison
with adolescents from a rural environment. Previous studies
have shown a positive association between traffic density and
symptoms of asthma. This association has been found in survey
as well as in studies with ‘objective measures’ of
traffic density and long function.”’ The association between
residential area and hay fever and eczema has not been reported
before. Further studies should be carried out to investigate why
hay fever and nasal symptoms are positively associated with
an industrial area and eczema is associated with an urban

- 26,43-46
studies

environment.

A limitation of our study is that there is a potential risk for
spurious significant findings. First because a multitude of
analyses was conducted. Although just one multivariate analysis
is performed for each of the ISAAC questions (so there is no
risk for spurious findings within each symptom), a total of 19
analyses have been conducted. Another reason for the potential
risk for spurious significant findings is because no multilevel
analyses have been conducted. Even though this is in line with
most other ISAAC studies, and it will probably not affect the
OR’s, it could affect the P-values and the width of the confidence
intervals. However, 41 of the 61 significant findings have a
P-value of =0.01, indicating strong differences. Furthermore,
all the significant findings show a regular pattern within a con-
dition (asthma symptoms, hay fever symptoms, and eczema
symptoms). So even if some of the significant findings could
be spurious, the direction of those possibly spurious findings is

genuine.

Conclusion

This is the first study that investigates the prevalence of atopic
diseases among Dutch early adolescents. The results demon-
strate a rather high prevalence of atopic conditions. More
than half of the adolescents had suffered from an atopic disorder
at some point in their lives and almost 40% of the adolescents
were bothered by atopic symptoms in the 12 months preceding
the questionnaire. Several social demographic and individual
factors were significantly associated with atopic symptoms
and conditions among this group of Dutch early adolescents

Acknowledgements

This research was funded by a grant from the Dutch Asthma
Foundation. The contribution of Rutger Engels was supported
by the Netherlands Organization for Scientific Research. We
would like to thank Dr J. Hendriks for his advice on biostatistical

issues.

Key points

e Prevalence rates of atopic diseases are rising and
prevalence studies may contribute to our knowledge
about factors and mechanisms underlying this rising
trend.

e Among Dutch early adolescents, the 12 months
prevalence of self-reported wheezing, rhinitis, and
itchy rash was 12.3%, 28.3%, and 13.5%, respectively.

e Girls and adolescents with lower education levels are
at higher risk of self-reported atopic symptoms.

e Ethnic background, age, body mass index, and
residential area are significantly associated with atopic
symptoms and diseases.
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Appendix A: Original ISAAC
questionnaire

Core questionnaire for asthma:

1.

Have you ever had wheezing or whistling in the chest at any
time in the past? Yes/No

Have you had wheezing or whistling in the chest in the past
12 months? Yes/No

How many attacks of wheezing have you had in the past
12 months? None/1-3/4-12/More than 12

In the past 12 months, how often, on average, has your
sleep been disturbed due to wheezing? Never woken with
wheezing/Less than one night per week/One or more nights
per week

In the past 12 months, has wheezing ever been severe enough
to limit your speech to only one or two words a time between
breaths? Yes/No

Have you ever had asthma? Yes/No

In the past 12 months, has your chest sounded wheezy during
or after exercise? Yes/No

In the past 12 months, have you had a dry cough at night,
apart from a cough associated with a cold or chest infection?
Yes/No

Core questionnaire for rhinitis:

Have you ever had a problem with sneezing, or a runny, or
blocked nose when you did not have a cold or the flu? Yes/No
In the past 12 months, have you had a problem with sneez-
ing, or a runny, or blocked nose when you did not have a cold
or the flu? Yes/No

In the past 12 months, has this nose problem been accom-
panied by itchy, watery eyes? Yes/No

In which of the past 12 months did this nose problem occur?
(not analysed in this paper)

In the past 12 months, how much did this nose problem
interfere with your daily activities? Not at all/A little/A mod-
erate amount/A lot

Have you ever had hay fever? Yes/No

Core questionnaire for eczema:

Have you ever had an itchy rash which was coming and going
for at least 6 months? Yes/No

Have you had this itchy rash at any time in the past 12
months? Yes/No

Has this itchy rash at any time affected any of the following
places: the folds of the elbows, behind the knees, in front
of the ankles, under the buttocks, or around the neck, ears,
or eyes? Yes/No

Has this rash cleared completely at any time during the past
12 months? Yes/No

In the past 12 months, how often, on average, have you
been kept awake at night by this itchy rash? Never in the
past 12 months/Less than one night per week/One or more
nights per week

Have you ever had eczema? Yes/No

Appendix B: Dutch translation of the
ISAAC questionnaire

Core questionnaire for asthma:

1.

Heb je ooit piepen op de borst (een piepende ademhaling)
gehad? Ja/Nee

Heb je in de laatste 12 maanden op de borst (een piepende
adembhaling) gehad? Ja/Nee

Hoeveel aanvallen van piepen op de borst heb je in de laatste
12 maanden gehad? Geen/1-3/4—12/Meer dan 12
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. Hoe vaak gemiddeld werd je in je slaap in de laatste 12
maanden door piepen op de borst gestoord? Nooit/Minder
dan 1 nacht per week/1 of meerdere nachten per week

. Was het piepen op de borst in de laatste 12 maanden ooit zo
erg dat je tussen twee ademhalingen hoogstens twee woorden
na elkaar kon zeggen? Ja/Nee

. Heb je ooit astma gehad? Ja/Nee

. Heb je in de laatste 12 maanden tijdens of na inspann-
ing piepen op de borst gehad (piepende ademhaling)?
Ja/Nee

. Heb je in de laatste 12 maanden’s nachts een droge hoest
gehad, zonder dat dit samenging met een verkoudheid of
luchtweginfectie? Ja/Nee

Core questionnaire for rhinitis:

. Heb je ooit last gehad van niesbuien of van een lopende
of verstopte neus, wanneer je geen verkoudheid of griep
had? Ja/Nee

. Heb je in de laatste 12 maanden last gehad van niesbuien
of van een lopende of verstopte neus, wanneer je geen
verkoudheid of griep had? Ja/Nee

. Gingen deze neusklachten in de laatste 12 maanden samen
met jeukende of tranende ogen? Ja/Nee

. In welke van de laatste 12 maanden traden deze neusklachten

op? (not analysed in this paper)

. Hoe ernstig belemmerde dit neusprobleem je dagelijkse

activiteiten in de laatste 12 maanden? Geen belemmering/
Een beetje/Redelijk veel/Veel

. Heb je ooit wel eens hooikoorts gehad? Ja/Nee

Core questionnaire for eczema:

. Heb je ooit een jeukende huiduitslag gehad die opkwam en

weer wegging gedurende minstens 6 maanden? Ja/Nee

. Heb je deze huiduitslag gehad in de laatste 12 maanden?

Ja/Nee

. Was deze jeukende uitslag ooit aanwezig op één van de

volgende plaatsen: elleboogplooien, knicholten, vooraan
op de enkels, onder het zitvlak, rond de hals, oren of ogen?
tJa/Nee

. Is deze uitslag ooit volledig weg geweest gedurende de laatste

12 maanden? Ja/Nee

. Hoe vaak werd je’s nachts gemiddeld uit je slaap gehouden

door deze jeukende huiduitslag in de laatste 12 maanden?
Niet/Minder dan 1 nacht per week/1 of meerdere nachten per
week

. Heb je ooit eczeem gehad? Ja/Nee



