
Prevalence of self-perceived allergic diseases
and risk factors in Italian adolescents

The reasons for the global increase in prevalence
of allergic diseases are still unknown, and epide-
miological surveys have the potential to explore
the overall degree and trend over the time of
allergic diseases in a given population. However,
they need steady updates and methodological
uniformity (1–3).
Comparison studies report that the prevalence

of allergic diseases is increasing in many coun-
tries worldwide, particularly among children and
adolescents and confirm that allergy begins early
in life, usually in the form of atopic dermatitis
(most often linked to food allergy). The first
symptoms of seasonal allergic rhinitis (hay fever)
appear at about the age of 3 and its incidence
increases by 1–3% per year during the first 10 yr
of life (4).

Allergic diseases are the major illness and the
most common cause of school absence among
children (5) and they have now become the most
common chronic childhood medical conditions
in developed countries. Hence, allergic diseases
have a comprehensive impact on each affected
child, its family and society as a whole.
The majority of epidemiological evidence

relating to allergic diseases is derived from
questionnaire surveys and health care utilization
data. Specific questionnaires have been devel-
oped and validated providing a comprehensive
tool (approach to patients) with the aim of
identifying and quantifying what patients
experience about allergic symptoms.
The International Study of Asthma and Aller-

gies in Childhood (ISAAC) was developed to
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The aim of the study was to assess the symptoms prevalence of allergic
diseases in a population of 11–15 yr old schoolchildren, to evaluate the
associations between asthma and other symptoms and identify risk
factors for asthma, rhinitis and eczema syndromes. A sample of 481
students was studied using an International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaire. Prevalence of different
kind of self-reported symptoms was calculated. Using a logistic
regression approach, we tried to identify risk factors for three syn-
dromes – rhinitis, eczema and asthma. The highest and the lowest
prevalence rates of self-reported symptoms were recorded for rhinitis
(43.6%) and for eczema (8.1%), respectively. The prevalence of asthma
was 15.7%. Univariate analysis showed a mutual association between
wheeze and rhinitis symptoms. Multivariate logistic regression model
for eczema syndrome revealed female gender as a significant risk factor.
The polytomic logistic multivariate regression revealed female gender
and family history of allergy as significant risk factors for rhinitis syn-
drome only, and maternal smoking and familial allergy for rhinitis and
asthma together. In particular, familial allergy yields a 400% higher
chance of developing asthma and rhinitis together. The synergistic effect
of familial allergy on rhinitis and asthma syndromes suggests the
implementation of preventive measures in children with family history
of these diseases.
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provide a standardized methodology and a
standardized questionnaire to compare the prev-
alence of atopic diseases in children, both within
and between countries, and across time (6). Most
epidemiological surveys performed on adoles-
cents are derived from parent-completed ques-
tionnaires (7). However, more recent studies,
including the large multicentre ISAAC protocol,
obtained the information directly from adoles-
cents, inviting them to complete the question-
naire either on their own or with the help of their
parents if necessary (8, 9). Comparison studies
have shown that, although parents remain a
crucial source of information on clinical and
familial history, for epidemiological and medical
purposes, direct information from adolescents is
essential for a correct evaluation of respiratory
and allergic disorders.
This study represents an update of the preva-

lence rates and the risk factors of allergic diseases
in schoolchildren aged 11–15 yr by means of an
ISAAC questionnaire. Questionnaires were com-
pleted independently by the children themselves
during school hours focussing our attention on
how adolescents themselves perceive allergic dis-
eases rather than on diagnoses performed by a
physician. This makes the results independent by
differences in diagnostic processes and accessi-
bility of medical assistance. In particular, we will
explore how rhinitis and asthma syndromes may
or may not share the same risk factors.

Materials and methods
Study area

A cross-sectional study was carried out between
December 2003 and January 2004, outside the
main pollen season, in two small semi-urban
towns in the south-east of Rome (central Italy),
Ciampino and Marino both with about 35,000
residents. Ciampino is the second airport of
Rome and recently, airport and heavy car traffic
have substantially contributed to the air pollu-
tion in this area.

Study population and design (cross-sectional study)

The study population included 481 students aged
11–15 yr old attending three different secondary
schools, located in Ciampino (n = 99) and
Marino (n = 382). All students were asked to
and did fill out a written questionnaire during
school hours, under the supervision of a teacher
and a researcher who briefly explained
the procedures to answer questionnaires before
distributing them.

Parental informed consent was obtained indi-
vidually from schoolchildren through the
Department of School�s Administration. The
study protocol was approved by the local Ethics
Committee.

Questionnaire

An extended version of the questionnaire designed
by the ISAAC (Phase I) has been translated
according to defined guidelines (8) and used in the
study. Additional questions include demographic
characteristics (gender, age, height, weight and
family structure) and lifestyle (exposure to envi-
ronmental factors such as smoke and pets, sport
practice, food habits, etc.).

Definitions

The definitions presented in Tables 2 and 3
concerning wheeze, rhinitis and eczema symp-
toms were labelled according to the responses to
the ISAAC core questions on wheeze, rhinitis
and eczema modules. Questions included the
presence of symptoms in the last 12 months
(current symptoms) and during their lifetime
(�ever� symptoms). Asthma, hay fever and eczema
symptoms were assessed by affirmative responses
to the questions �have you ever had asthma?�,
�have you ever had hay fever?� and �have you ever
had eczema?�.
The definitions of asthma, rhinitis and eczema

reported in Tables 4 and 5 were labelled as
syndromes. In particular, asthma syndrome was
based on at least one affirmative answer to any of
the core questions 1 or 6 of the ISAAC
questionnaire on wheezing module: �have you
ever had wheezing or whistling in the chest at any
time in the past?�, �have you ever had asthma?�.
Rhinitis was defined as a syndrome when ado-
lescents reported sneezing or a runny or a
blocked nose when they did not have a cold or
the flu or ever had hay fever. Children who
reported an itchy rash which was coming and
going for at least 6 months or ever had eczema
were labelled as having eczema syndrome.

Statistical analysis

Prevalence rates were computed using, as denom-
inator, the whole sample for which there were
valid answers for one of the three main questions
on �ever� wheezing (n = 477), �ever� rhinitis
(n = 479) and �ever� itchy rash (n = 479),
according to the ISAAC questionnaire method-
ology and to make estimates that are comparable
with other studies. For prevalence rate, 95%

Brescianini et al.

2



confidence intervals (95% CI) were computed
using the exact binomial method implemented in
the stata software (v.9.2, StataCorp LP, College
Station, Texas, USA). We computed prevalence
rates separately for females and males, and we
compared them using the Pearson�s chi-squared
test for association.
Toexplorepossibleassociationsbetweenwheez-

ing and any other symptom, univariate odds ratios
(ORs) were computed for rhinitis and any other
symptom and 95% CI and p-values are given.
Odds ratios were also computed to explore the

univariate and multivariate association between
each risk factor and the outcome of interest
(asthma and/or rhinitis and eczema). We have
adopted two different strategies for the different
syndromes. For respiratory syndromes, we used a
polytomic model using as reference group chil-
dren that reported neither asthma nor rhinitis.
Thus, the dependent variable had four levels: �0� if
no asthma and no rhinitis, �1� if only rhinitis, �2� if
only asthma and �3� if both asthma and rhinitis
were reported. For skin syndromes, we have
coded the outcome variable as 0/1: 1 if itchy rash
or eczema were reported and 0 if not. Risk factors
included in the analyses were: gender (female vs.
male), age (in years), parental smoking (or
mother and father smoking separately), obesity
and overweight [we used the cut-off for children
as defined by Cole et al. (10)], physical activity (at
least 1 h of physical activity per week), familial
allergy (at least one among mother, father or
siblings reporting personal history of allergy), diet
(fruit and vegetable consumption, yes/no) and
municipality of residence (Marino vs. Ciampino).
For parental smoking, we used two kinds of
coding: parental smoking itself, defined as �at
least one of the parents smoking in child presence�
and maternal or paternal smoking (according to
which parent declared to smoke in child pres-
ence). The two kinds of exposure to passive
smoking can have different effects on the child
symptom. In all analyses, statistical significance
was reached if p-values were <0.05.

Results

The characteristics of the study population are
described in Table 1. Two hundred and forty-
four (50.7%) subjects were females. The age
range of children studied was 11–15 yr [mean
(s.d.), 12.8 (0.7)]. More than half of the children
(60.5%) had a family unit including two children,
17.2% three children, 4.5% four or more chil-
dren, whereas 17.2% were only child.
Exposure to passive smoking (either paternal

or maternal) was present in 48.2% of children.

Pet ownership was recorded in 64.8% of ques-
tionnaires. Among pets, that could represent a
risk factor for allergic diseases, 24.2% of children
owned dogs, 18.6% cats, 9.3% birds, 7.7%
hamsters and about 5% rabbits. Familial history
of atopic diseases was reported by 29.8% of the
students, of whom 20.9% concerning mothers
and 10.9% from fathers.
Prevalence rates of allergic diseases calculated

from written questionnaire are reported in
Table 2. Among respiratory symptoms, asthma
and wheeze �ever� were reported by 75 (15.7%)
and 83 children (17.4%), respectively. The
reported nocturnal cough rate was 21.6% and
exercise-induced wheeze was 10.9%. The highest
prevalence rates were reported for nose symp-
toms: 209 of 481 children (43.6%) reported
rhinitis apart from regular colds during lifetime
and 166 (34.7%) in the last 12 months. The
prevalence of rhinoconjuntivitis was 18.6%.
24.4% of enrolled children gave an affirmative
answer to the question �have you ever had hay
fever?�. The overall prevalence of skin symptoms
was 12.5% for itchy rash and 8.1% for eczema.
Females reported more rhinitis symptoms,

itchy rash and eczema compared with males
(51.2% vs. 35.4% p < 0.001; 16.8% vs. 8.0%
p < 0.002; 11.1% vs. 5.1% p = 0.017, respec-
tively). Wheeze �ever� and rhinitis were reported
significantly more often by children living in
Marino than in Ciampino (54.08% vs. 41.05%
p < 0.02 and 25.77% vs. 15.30% p < 0.01,
respectively; data not shown).
Table 3 shows the strength of association

between rhinitis or asthma and the following
comorbidities: asthma, �ever� wheeze, wheeze in
the last 12 months, hay fever, itchy rash coming

Table 1. Characteristics of study population

Subjects (n) 481
Age: mean (€s.d.) 12.8 € 0.7

n (%)
Male 237 (49.3)
Female 244 (50.7)

Family unit: 2 children 291 (60.5)
3 children 83 (17.2)
>4 children 22 (4.6)

Town
Ciampino 383 (79.6)
Marino 98 (20.4)

Passive smoking exposure 232 (48.2)
Familial allergy:

Mother allergy 101 (21.0)
Father allergy 53 (11.0)
Sibilings 116 (24.1)

Pet ownership 226 (47.0)
Phisical activity 258 (53.6)
Overweight 84 (17.4)
Obesity 20 (4.16)
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and going for at least 6 months and itchy rash in
the last 12 months. Subjects reporting wheeze in
their lifetimearemore likely to report �ever� rhinitis

(OR 4.6, 95% CI 2.6–8.2, p < 0.001), �ever� itchy
rash (OR 1.9, 95% CI 1.0–3.6, p = 0.039), hay
fever (OR 3.8, 95% CI 2.3–6.4, p < 0.001) and
eczema (OR 2.3, 95% CI 1.1–4.9, p = 0.018).
Children reporting rhinitis in their lifetime are
more likely to report asthma (OR2.9, 95%CI 1.7–
4.9, p < 0.001), �ever� wheeze (OR 5.0, 95%
CI 2.9–8.8, p < 0.001), �ever� itchy rash (OR 2.1,
95% CI 1.2–3.6, p = 0.009), hay fever (OR 5.3,
95% CI 3.2–8.6, p < 0.001) and eczema (OR
2.8, 95% CI 1.4–5.7, p = 0.003).
Table 4 shows the frequency of combinations

of asthma, rhinitis and eczema syndromes. The
highest frequency of combination was recorded
for asthma and rhinitis (13.7%).
Polytomic multivariate logistic regression for

respiratory syndromes gave the results reported
in Table 5. When looking at rhinitis only, we
found an association with female gender (OR
1.74, p = 0.034, 95% CI 1.04–2.89) and with
familial history of allergy (OR 1.63, p = 0.050,
95% CI 0.99–2.69). When looking at asthma
only, none of the risk factors met the p < 0.05
criteria for significance probably because of
power problems. When looking at rhinitis and
asthma together, two factors resulted to be
associated with these syndromes: maternal smok-
ing (OR 2.37, p = 0.014, 95% CI 1.19–4.70) and
familial allergy (OR 4.05, p < 0.001, 95% CI
2.11–7.75). Physical activity was negatively
almost significantly associated with rhinitis only
and with asthma only (OR 0.65, p = 0.093, 95%
CI 0.39–1.07 and OR 0.41, p = 0.072, 95% CI
0.15–1.08, respectively).

Table 2. Prevalence rates with 95% confidence intervals of respiratory, nose and skin symptoms in schoolchildren aged 11–15 yr calculated from the written
questionnaire

Total Male Female

p-valuen % 95% CI n % 95% CI n % 95% CI

Respiratory symptoms
Asthma 75 15.7 12.5–19.1 44 18.6 13.8–24.1 31 12.7 8.8–17.5 n.s.
Wheeze �ever� 83 17.4 14.0–20.0 45 19.0 14.2–24.6 38 15.6 11.3–20.7 n.s.
Wheeze in last 12 months 40 8.4 6.0–11.1 19 8.0 4.9–12.2 21 8.6 5.4–12.9 n.s.
Exercise-induced wheeze 52 10.9 8.1–13.9 19 8.0 4.9–12.2 33 13.5 9.5–18.5 0.05
Nocturnal cough 103 21.6 17.8–25.3 48 20.3 15.3–25.9 55 22.5 17.5–28.3 n.s.

Nose symptoms
Rhinitis �ever� 209 43.6 38.9–48.0 84 35.4 29.4–41.9 125 51.2 44.8–57.7 <0.001
Rhinitis in the last 12 months 166 34.7 30.2–38.9 70 29.5 23.8–35.8 96 39.3 33.2–45.8 n.s.
Rhinoconjuntivitis in the last 12 months 89 18.6 15.1–22.2 32 13.5 9.4–18.5 57 23.4 18.2–29.2 n.s.
Hay fever 117 24.4 20.5–28.4 51 21.5 16.5–27.3 66 27.0 21.6–33.1 n.s.

Skin symptoms
Itchy rash �ever� 60 12.5 9.6–15.7 19 8.0 4.9–12.2 41 16.8 12.3–22.1 0.004
Itchy rash in the last 12 months 51 10.6 9.0–13.7 17 7.2 4.2–11.2 34 13.9 9.8–18.9 n.s.
Eczema 39 8.1 5.8–10.9 12 5.1 2.6–8.7 27 11.1 7.4–15.7 0.017
Recover in past 12 months 39 8.1 5.8–10.9 11 4.6 2.3–8.2 28 11.5 7.8–16.2 n.s.

n.s., not significant.

Table 3. Comorbidities in children reporting wheeze or rhinitis during their
lifetime (univariate analysis)

OR 95% CI p-value

Lifetime wheeze
Rhinitis �ever� 4.6 2.6–8.2 <0.001
Rhinitis in last 12 months 1.2 0.8–1.9 0.326
Itchy rash �ever� 1.9 1.0–3.6 0.039
Itchy rash in last 12 months 2.9 0.3–26.8 0.321
Hay fever 3.8 2.3–6.4 <0.001
Eczema 2.3 1.1–4.9 0.018

Lifetime rhinitis
Asthma 2.9 1.7–4.9 <0.001
Whezee �ever� 5.0 2.9–8.8 <0.001
Wheeze in last 12 months 2.4 0.8–7.1 0.089
Itchy rash �ever� 2.1 1.2–3.6 0.009
Itchy rash in last 12 months 1.5 0.3–6.8 0.597
Hay fever 5.3 3.2–8.6 <0.001
Eczema 2.8 1.4–5.7 0.003

Table 4. Combination of the three self-reported syndromes

n %

None 209 43.4
Asthma only 20 4.1
Rhinitis only 131 27.2
Eczema only 14 2.9
Asthma and rhinitis 66 13.7
Asthma and eczema 4 0.8
Rhinitis and eczema 25 5.2
Asthma and rhinitis and eczema 13 2.7
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Multivariate logistic regression model for
eczema syndrome revealed female gender (OR
1.96, p = 0.032, 95% CI 1.06–3.61) (Table 5).
Also having �a family history of allergy� was
found to be statistically significant in predicting
eczema (OR 1.81, p = 0.046, 95% CI 1.01–3.24).

Discussion

In this study, we focussed our attention on how
adolescents themselves perceive allergic symptoms
rather than on diagnoses performed by a physi-
cian. This makes the results independent by
differences in diagnostic processes and accessibil-
ity of medical assistance.
As regards to respiratory symptoms, the find-

ings suggest that around one-sixth (17.4%) of all
participants reported �ever� wheezing, 40 of these
83 reported wheezing in the last 12 months,
giving a rate of current wheezing of 8.4%. These
results are very similar to previous studies
conducted in the same area (11).
For rhinitis, our study finds a prevalence of

43.6% and 34.7% for �ever� and current, respec-
tively. These high prevalence rates should be
viewed in the context of other recent investiga-
tions on the changes in the prevalence of rhinitis
symptoms. In fact, time trend prevalence studies
have reported a clear increase in rhinitis preva-
lence among adults and adolescents in Italy as
well as in other countries (12–14). The persistence
of a high prevalence of self-reported allergic
rhinitis deserves attention because rhinitis is
actually considered a significant independent risk
factor for asthma and it may appear as the first
manifestation of a common allergic airway dis-
ease, leading eventually to the onset of asthma
(15).

This survey reveals also an interesting gender
difference with regard to nose and skin symptoms
among adolescents. Indeed, girls reported higher
rates of rhinitis, itchy rash and eczema compared
with boys.
We find a mutual association between respira-

tory and nose symptoms. In fact, adolescents
reporting rhinitis �ever� and hay fever were more
likely to report �ever� wheeze as well as adoles-
cents reporting asthma and wheeze �ever� often
reported symptoms of rhinitis during lifetime,
indicating that wheeze and rhinitis symptoms
frequently coexisted. Also adolescents reporting
hay fever symptom showed a higher probability
to experience wheeze or rhinitis at least once in
their life. These findings are confirmed by
frequency of combinations of wheeze, rhinitis
and eczema syndromes, defined as described in
detail in Material and methods section. Indeed,
13.7% of adolescents reported to experience
asthma and rhinitis syndromes at same time.
These findings are in agreement with previous
studies reporting an overall association and
combination between asthma and rhinitis (16).
Cross-sectional studies of adult patients with
both rhinitis and asthma suggest that onset of
rhinitis often precedes that of asthma, even
though there are some reports of cases of asthma
preceding rhinitis. On the other hand, in chil-
dren, rhinitis is usually diagnosed later than
asthma (17). Results from longitudinal studies
derived from adult populations consistently show
a higher incidence of asthma in subjects with
rhinitis than in those without (15). Vice versa, a
high incidence of rhinitis symptoms is also
recorded among asthmatic subjects (18–20).
To increase our understanding of the relation-

ship between rhinitis and asthma, we used a

Table 5. Multivariate analysis of risk factors for respiratory and eczema syndromes

Respiratory syndromes

Rhinitis only Asthma only Rhinitis and asthma Eczema syndrome

OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value

Female vs. male 1.74 1.04–2.89 0.034 0.64 0.22–1.82 0.402 0.76 0.40–1.44 0.402 1.96 1.06–3.61 0.032
Age 1.18 0.69–2.02 0.539 1.04 0.38–2.89 0.931 1.06 0.56–2.01 0.856 0.84 0.46–1.56 0.591
Father smoking 1.36 0.77–2.39 0.279 0.90 0.29–2.76 0.854 1.08 0.53–2.20 0.824 1.55 0.81–2.97 0.186
Mother smoking 1.01 0.57–1.79 0.968 1.86 0.65–5.31 0.247 2.37 1.19–4.70 0.014 0.96 0.50–1.86 0.913
Familial allergy 1.63 0.99–2.69 0.050 1.34 0.50–3.58 0.561 4.05 2.11–7.75 <0.001 1.81 1.01–3.24 0.046
Overweight 0.77 0.40–1.49 0.439 1.11 0.33–3.73 0.866 1.12 0.52–2.40 0.770 1.71 0.85–3.44 0.130
Obesity 1.20 0.36–3.99 0.766 3.16 0.67–14.94 0.147 0.65 0.12–3.64 0.628 2.36 0.66–8.43 0.187
Pet keeping 1.46 0.89–2.39 0.129 1.44 0.55–3.79 0.450 1.07 0.58–1.99 0.826 1.57 0.88–2.79 0.127
Physical activity 0.65 0.39–1.07 0.093 0.41 0.15–1.08 0.072 0.68 0.36–1.29 0.245 0.77 0.43–1.38 0.375
Fruit and vegetable

consumption
0.98 0.58–1.68 0.957 1.67 0.51–5.40 0.391 1.46 0.72–2.95 0.289 1.27 0.65–2.45 0.485

Marino vs. Ciampino 2.00 0.79–5.08 0.141 2.09 0.36–12.03 0.409 2.52 0.83–7.64 0.102 1.59 0.58–4.41 0.364

Bold values indicate statistical significance.
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polytomic logistic regression model allowing us
to estimate simultaneously the effect of risk
factors both on the condition and on their
association, without bias in the estimation of
the common risk factors. Female gender is
positively associated with rhinitis syndrome but
not with asthma with or without rhinitis syn-
drome. Again, being female constitutes a risk
category for eczema syndrome, in a standard
logistic regression model. Our results are consis-
tent with a large amount of data reported in
literature: girls are at higher risk for nasal
syndrome and eczema than boys and boys are
at higher risk for asthma than girls (21, 22), even
though, it has been reported that the male
predominance in asthmatic children gradually
diminishes, disappearing after puberty (23). In
this study, we find an inverse association,
although not reaching statistical significance,
between female gender and asthma with or
without rhinitis. However, several studies have
outlined that gender-related perception differ-
ences might also have a role. In fact, physical
symptoms are reported more often by females
than males.
Among the environmental risk factors analy-

sed, we paid particular attention to smoking
exposure and its definition. We asked the chil-
dren to report if one or both parents were
smoking at home or in the car when they are
riding together. If the parent smokes but not in
these two circumstances, we coded the subject as
not exposed to passive smoking. Surprisingly, in
our population, half the students reported to be
exposed to passive smoking, whereas recent
studies indicated a decreasing trend in the levels
of exposure to passive smoking, although it is
still high (14, 24). We decided to analyse paternal
and maternal smoking separately, given that they
can have different influences on the child�s risk of
allergy (25). In the polytomic model on respira-
tory syndromes, maternal smoking was signifi-
cantly associated with asthma and rhinitis
together, while it did not reach statistical signif-
icance for asthma only and was not associated
for rhinitis only. Paternal smoking did not show
any association with the outcomes of interest.
One of the most interesting results of this study

is the synergistic effect of family history of allergy
on the two syndromes (asthma and rhinitis). For
rhinitis only, we found a 60% higher chance for
children with a positive family history of allergy,
while for asthma only the increase was of 30%
and not statistically significant. When looking at
the two syndromes together, we found that the
same chance increased of 400%, and, together
with maternal smoking, represents the most

important risk factor among the ones taken into
account in this cohort.
For asthma only, we did not find any signif-

icant risk factors most likely because of power
problems (only 20 subjects reported asthma
only). Only two factors were slightly associated
with the outcome: obesity and physical activity.
These findings are in line with recent prospective
studies reporting that obesity increases preva-
lence, incidence, and possibly severity of asthma
in adults, adolescents and children throughout
the world, while weight loss in the obese
improves asthma outcomes (26).
The weak but almost significant association

between asthma and physical activity, might
imply that asthmatic adolescents avoid physical
activity. In the past, asthmatic subjects were
advised to avoid activities to avert new attacks
(27, 28). On the other hand, several recent
literature reviews have supported the benefits
and safety of exercise in asthmatic subjects (29).
Overall, the strong association between rhinitis
and asthma is probably explained by family
history of allergies and other unmeasured risk
factors.
A possible limitation of this study is that it was

based only on a screening questionnaire and both
overestimation and underestimation of real pre-
valences can occur according to the screening
methodology and the population studied (30, 31).
Although study population do not reach the
sample size desirable to be included in the
prevalence comparisons, the analysis has shown
statistical power.
Moreover, the classification of allergic diseases

are made only using subjective responses and
reporting bias is a methodological problem not
overlooked; however, ISAAC questionnaire has
shown an acceptable level of sensitivity and
specificity. In conclusion, the results of this
cross-sectional survey provide an update sup-
porting a high prevalence of allergic diseases in
Italian schoolchildren and suggest that associa-
tion between asthma and rhinitis is epidemiologi-
cally significant, as the risk of asthma in subjects
with rhinitis is significantly higher than the risk in
subjects without rhinitis and vice versa.
To offer an early diagnosis and consequent

appropriate treatment to the patient, paediatri-
cians should take into account that rhinitis and
asthma syndromes together appear to be the
most reliable indicators for identification of
allergic adolescents. The synergistic effect of
family history on the two syndromes suggests
the implementation of preventive measures in
children with family history of these diseases that
represent about one of seven adolescents.

Brescianini et al.

6



Acknowledgments
This work was supported by grant n.1AN/F3 from the
Italian Ministry of Health.

References

1. Isolauri E, Huurre A, Salminem S, Impivaara O. The
allergy epidemic extends beyond the past two decades.
Clin Exp Allergy 2004: 34: 1007–10.

2. Sears MR. Epidemiology of childhood asthma. Lancet
1997: 350: 1015–20.

3. Lee YL, Hwang BF, Lin YC, Guo YL, Taiwan

ISAAC Study Group. Time trend of asthma prevalence
among school children in Taiwan: ISAAC phase I and
III surveys. Pediatr Allergy Immunol 2007: 18: 188–95.

4. Sears MR. Descriptive epidemiology of asthma. Lancet
1997: 350 (Suppl. 2): SII1–4.

5. Schier CG, Hunt EP. Illness among Children. Chil-
dren�s Bureau Publication No. 405. Washington, DC:
Department of Health Education and Welfare, 1963.

6. Asher MI, Keil U, Anderson HR, et al. International
Study of Asthma and Allergies in Childhood (ISAAC):
rationale and methods. Eur Respir J 1995: 8: 483–91.

7. Kurt E, Metintas S, Basyigit I, et al. Prevalence and
risk factors of allergies in Turkey: results of a multi-
centric cross-sectional study in children. Pediatr Allergy
Immunol 2007: 18: 566–74.

8. Zar HJ, Ehrlich RI, Workman L, Weinberg EG. The
changing prevalence of asthma, allergic rhinitis and
atopic eczema in African adolescents from 1995 to 2002.
Pediatr Allergy Immunol 2007: 18: 560–5.

9. ISAAC Steering Committee. Worldwide variations in
the prevalence of asthma symptoms: the International
Study of Asthma and Allergies in Childhood (ISAAC).
Eur Respir J 1998: 12: 315–35.

10. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH.
Establishing a standard definition for child overweight
and obesity worldwide: international survey BMJ 2000:
320: 1240–3.

11. De Sario M, Galassi C, Biggeri A, et al. Trends in the
frequency of asthma and allergies. Epidemiol Prev 2005:
29 (Suppl.): 86–90.

12. Verlato G, Corsico A, Villani S, et al. Is the preva-
lence of adult asthma and allergic rhinitis still increas-
ing? Results of an Italian study J Allergy Clin Immunol
2003: 111: 1232–8.

13. Chinn S, Jarvis D, Burney P, et al. Increase in diag-
nosed asthma but not in symptoms in the European
Community Respiratory Health Survey. Thorax 2004:
59: 646–51.

14. Galassi C, De Sario M, Biggeri A, et al. Changes in
prevalence of asthma and allergies among children and
adolescents in Italy: 1994–2002. Pediatrics 2006: 117:
34–42.

15. Guerra S, Sherrill DL, Martinez FD, Barbee RA.
Rhinitis as an independent risk factor for adult-onset
asthma. J Allergy Clin Immunol 2002: 109: 419–25.

16. Bugiani M, Carosso A, Migliore E, et al. Allergic
rhinitis and asthma comorbidity in a survey of young
adults in Italy. Allergy 2005: 60: 165–70.

17. Sherman CB, Tosteson TD, Tager IB, Speizer FE,
Weiss ST. Early childhood predictors of asthma. Am J
Epidemiol 1990: 132: 83–95.

18. Greisner W, Settipane R, Settipane G. Co-existence
of asthma and allergic rhinitis: a 23-yr follow-up study of
college students. Allergy Asthma Proc 1998: 19: 185–8.

19. Huovinen E, Kaprio J, Laitinen L, Koskenvuo M.
Incidence and prevalence of asthma among adult
Finnish men and women of the Finnish twin cohort
from 1975 to 1990, and their relation to hay fever and
chronic bronchitis. Chest 1999: 115: 928–36.

20. Vinuya RZ. Upper airway disorders and asthma: a
syndrome of airway inflammation. Ann Allergy Asthma
Immunol 2002: 88: 8–15.

21. Wieringa MH, Weyler JJ, Van BeverHP, Nelen VJ,
Vermeire PA. Gender differences in respiratory, nasal
and skin symptoms: 6–7 versus 13–14-year-old children.
Acta Paediatr 1999: 88: 147–9.

22. Sennhauser FH, Kuhni CE. Prevalence of respiratory
symptoms in Swiss children: is bronchial asthma really
more prevalent in boys? Pediatr Pulmonol 1995: 19:
161–6.

23. Nicolai T, Pereszlenyiova-Bliznakova L, Illi S,
Reinhardt D, von Mutius E. Longitudinal follow-up
of the changing gender ratio in asthma from childhood
to adulthood: role of delayed manifestation in girls.
Pediatr Allergy Immunol 2003: 14: 280–3.

24. Chellini E, Talassi F, Ciccone G, et al. Changes in
social characteristics and risk factors for asthma and
allergies among children and adolescents in Italy.
SIDRIA-2 collaborative group. Epidemiol Prev 2005: 2
(Suppl.): 80–5.

25. Larsson ML, Magnuson A, Montgomery SM.
Parental smoking and allergic sensitization in offspring
defined by skin prick testing. Pediatr Allergy Immunol
2005: 16: 449–52.

26. Shore SA. Obesity and asthma: implications for treat-
ment. Curr Opin Pulm Med 2007: 13: 56–62.

27. Del Giacco SR, Manconi PE, Del Giacco GS.
Allergy and sports. Allergy 2001: 56: 215–23.

28. Figueroa-Munoz JI, Chinn S, Rona RJ. Association
between obesity and asthma in 4–11 year old children in
the UK. Thorax 2001: 56: 133–7.

29. Lucas SR, Platts-Mills TA. Physical activity and
exercise in asthma: relevance to etiology and treatment.
J Allergy Clin Immunol 2005: 115: 928–34.

30. Bousquet J,vanCauwenbergeP,KhaltaevN.Allergic
rhinitis and its impact on asthma. ARIA Workshop
Report. J Allergy Clin Immunol 2001: 108: S147–276.

31. Gruchalla RS, Gan V, Roy L, et al. Results of an
inercity school-based asthma and allergy screening pilot
study: a combined approach using written question-
naires and step testing. Ann Allergy Asthma Immunol
2003: 90: 491–9.

Allergic diseases in Italian adolescents

7


