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Abstract
Background: Atopy is an important risk factor for asthma, rhinitis, atopic eczema and urticaria. 
For this reason, several studies have been done to determine the prevalence of atopy in the 
paediatric population. The important differences among these studies do not allow the 
extrapolating of results. In this study, we calculate the prevalence of atopy and atopy-related 
diseases in a paediatric population using a different methodology.
Methods: Retrospective study among children referred for drug allergy in which the latter was 
discarded. We evaluated the prevalence of atopy (measured by allergen sensitisation), asthma, 
rhinitis, urticaria, atopic eczema and their characteristics.
Results: Three hundred and forty-two patients were studied for adverse drug reaction. This was 
discarded in 325/342 patients. 20 % of the children in the sample were atopic. Atopy prevalence 
increased with age. Some atopy related disease was observed in 83/325 (25.5 %) children. Among 
these children allergen sensitisation increased from 42.3 % in the 0-3 years age group to 93.3 % 
in the 7-14 age group (p < 0.0001). Prevalence of asthma was 11.5 %, 10.2 % and 7 % in the 0-3, 
4-6 and 7-14 age groups, respectively. Prevalence of rhinoconjunctivitis increased through age 
groups with a prevalence of 20 % among the 7 to 14-year old children.
Conclusion: The use of this type of methodology seems to be correct to estimate the prevalence 
of atopy. Prevalence of allergen sensitisation is very high among 7 to 14-year old children with 
asthma and/or rhinoconjunctivitis.

© 2008 SEICAP. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Atopy can be defi ned as a phenotype with an increased risk 
of IgE-mediated diseases as its main characteristic. Its ae-
tiology has probably a genetic predisposition as suggested 
by studies where the prevalence of atopy among siblings of 
atopic individuals was six times higher.1 However, genetic 
predisposition is not the only factor involved. Epidemio-

logical studies show a higher prevalence in metropolitan 
areas and western countries compared to rural areas and 
non-industrialised countries.2-4 These data suggest that en-
vironmental factors are important contributors to the 
prevalence of atopy.

Atopy has been strongly related to asthma, rhinitis and 
allergic eczema. For this reason, in the last few years, 
there has been an increasing interest to determine the 
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real prevalence of atopy and its impact on atopy related 
diseases. Multiple studies in several parts of the world, 
including a multinational collaborative initiative, the 
ISAAC study, have been carried out with this purpose. 
Studies have usually been based on questionnaires and 
skin prick tests (SPT) performed amongst school pupils. 
Unfortunately, the very high variability of the results 
(20 to 60-fold difference) has caused a lot of confusion. 
Differences reported even in close geographic regions do 
not permit estimations of the prevalence of atopy, asthma 
or rhinitis in other areas3. Moreover, there are also data 
that suggest an increase in the prevalence of atopy.6-8 As a 
result of the different prevalence of atopy reported, the 
question about which factors are involved in these differ-
ences has been raised. Factors such as migration fl ows, 
environmental or genetic changes, and methodological bi-
ases could contribute to these differences, but further in-
vestigation is needed.

In this paper we evaluate a different strategy to deter-
mine the prevalence of atopy and atopy-related diseases. 
A sample of children referred to our allergy department 
for evaluation of possible allergic reactions to drugs were 
retrospectively studied to determine the prevalence of atopy 
and atopy related diseases in our children population.

Material and methods

Study population

This study was conducted at Elche General University Hospi-
tal, a tertiary care hospital in the city of Elche (Alicante, 
Spain), with a catchment area of 330,000 inhabitants and 
57,000 children less than 15 years of age. The city is situat-
ed on the eastern coast of Spain, 10 km from the sea. The 
Allergy Department of our hospital is the only paediatric al-
lergy department in the city and its surroundings. All aller-
gic diseases and non-allergic asthma in children are referred 
to this hospital.

Requests of studies for drug allergy account for 9 % of the 
appointments in our department. Following SPT; intrader-
mal tests; IgE specifi c tests; and provocation tests, only 9 % 
of the patients had a drug allergy confi rmed. The remaining 
91 % of the children studied were considered representative 
of the general population.

Study design

A retrospective review of the clinical records of the children 
attended from 2000 to 2007 for an allergic drug reaction was 
performed. Only patients whose main appointment request 
was a suspicion of drug allergy were included for this study. 
Data on asthma or asthma symptoms, rhinoconjunctivitis, 
allergic eczema, urticaria, other allergic symptoms, aller-
gen sensitivity in SPT, age, sex and family history of atopy 
were analysed.

All the children attended for the fi rst time at our allergy 
office had a thorough anamnesis (which always included 
rhinitis, asthma, urticaria, allergic symptoms, and family 
atopic symptoms or diseases); were systematically tested 
with SPT; and had pulmonary function tests if asthma symp-
toms were reported.

Skin prick test

Patients were tested with a panel of the most common food 
and inhaled allergens (ALK-Abello): Dermatophagoides pter-
onyssinus, Dermatophagoides farinae, Blatella germanica, 
cat dander, dog dander, rabbit dander, horse dander, Alter-
naria, Arpergillus, Olea europaea, Artemisia, Parietaria 
judaica, mixed grasses (Dactiylis, Lolium, Festuca, Poa, 
Phelum and Avena), cow’s milk, egg white and blue fi sh, al-
mond, peanut, orange and peach. Histamine (10 mg/ml) and 
saline solution (0.9 %) were used as positive and negative 
controls, respectively. SPT were performed by an expert 
nurse with ALK-Abello (Madrid, Spain) lancets. A child was 
judged to be sensitised to a specifi c allergen if a wheal di-
ameter measuring 3 mm or more was observed 15 minutes 
after the prick.

Diagnostic defi nitions

Atopy was defi ned as a sensitisation to one or more aller-
gens measured by SPT. The atopy related diseases (ARD) 
considered were: asthma, rhinoconjunctivitis, atopic der-
matitis and urticaria. Current asthma was defi ned as a de-
partment doctor’s diagnosis. Rhinoconjunctivitis diagnosis 
required frequent or seasonal symptoms with two or more of 
the following: itchy nose; rhinorrhoea; sneezing; sneezing 
fi t; nasal blockage; red and itchy eyes. Atopic dermatitis 
(AD) was diagnosed following the Hanifi n and Rajka diagnos-
tic criteria.9 If the child had an absence of symptoms during 
the past 12 months it was considered that he had overgrown 
AD. Urticaria was diagnosed for the study if the patient 
had gone through repetitive urticaria lesions in the last 
12 months. Family history of atopy was defi ned as one or 
more of the following: physician diagnosed asthma; sug-
gestive history of allergic rhinitis/conjunctivitis; physician 
diagnosed allergic eczema; or any other confi rmed IgE medi-
ated allergies in at least one parent or sibling.

Statistical analysis

Maximal sample size was estimated on 321 patients. Sample 
size was calculated for prevalence of atopy and atopy re-
lated diseases with estimated proportions of 3-30 %, preci-
sion 1-5 % and 95 % confidence level. For comparisons, 
children were distributed following the Tucson Cohort10 into 
3 age groups: 0 to 3 years, 4 to 6 years and 7 to 14 years of 
age. x2-test was used to compare prevalence between 
groups. Statistical calculations were done using EPIDAT ver-
sion 3.0 software package (WHO) and statistical signifi cance 
was set at p < 0.05.

Results

General characteristics

From 2000 to 2007, 342 patients were attended in our pae-
diatric allergy department with the clinical suspicion of drug 
allergy. Of them, adverse drug reaction was discarded in 
325 patients and they were used as the study sample. 
162/325 (49.8 %; IC95 %: 44.3-55.4) were male. Sex distri-
bution was homogeneous among the three age groups 
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(50 ± 2 %). A statistically signifi cant difference (p < 0.005) 
was observed in sex distribution in atopic children; 43/65 
(66 %) were boys. This male predominance was especially 
marked in atopics in the 4-6-year age group (29 % male vs. 
71 % female). The mean age of the patients was 5.6 years 
(range, 0-14 years).

Prevalence of atopy

Atopy was diagnosed by skin prick test in 65/325 (20 %; 
IC95 %: 15.5-24.5 %) patients. Atopy increased with age with 
a 16 % difference between the 0-3-year and 7-14-year age 
groups (p < 0.005). Differences between the atopic and 
non-atopic are summarized in Table I.

Atopy-related diseases

Any atopy-related disease was present in 83/325 (25.5 %; 
IC95 %: 20.6-30.4) children less than 15 years. Prevalence of 
ARD increased with age (Fig. 1). This increase was associat-
ed with a sharp increase in allergen sensitisation among 
children with ARD. Allergen sensitisation in children with 
ARD changed from 42.3 % and 65.4 % in the 0-3 and 4-6 age 
groups, to 93.3 % in the 7-14 age group (p < 0.0001). Differ-
ences in the prevalence of atopy among children with atopy 
related diseases are shown in Table II.

Asthma

The mean prevalence of asthma was 9.5 % (IC95 %: 
6.2-12.9). This changed through age groups, slowly de-
creasing from 11.5 % in the 0-3-year group to 10.2 % and 7 % 
in the 4-6 and 7-14-year age groups, respectively. The 
prevalence of atopy in the asthmatic children, 51.6 % 
(IC95 %: 32.4-70.8), increased through the age groups from 
31 % in the 0-3 age group to 88 % in the 7-14 age group (Ta-
ble II). Rhinoconjunctivitis was associated to asthma in 
12.9 % (IC95 %:3.6-29.8) of the asthmatic children. By age 
groups, rhinoconjunctivitis was associated to asthma in 
7.7 %, 10 % and 25 % in the 0-3-year, 4-6 and 7-14-year age 
groups, respectively.

Table I. Main differences between the atopy and 
non-atopy groups

Characteristics Atopy 
group

Non-atopy 
group

Total

N. patients (%) 65(20 %) 260 (80 %) 326
Male (%) 43 (66 %) 119 (46 %) 162
Mean age (years) 6.5 5.2 5.6
Age distribution (%)
 0 to 3 years 13 (11.5 %) 100 (88.5 %) 113
 4 to 6 years 21 (21.4 %) 77 (78.6 %) 98
 7 to 14 years 31(27.2 %) 83 (72.8 %) 114
Atopy related diseases (%)
 Asthma 16 (51 %) 15 (48 %) 31
 Rhinoconjunctivitis 34 (85 %) 6 (15 %) 40
 Allergic eczema 5 (55.5 %) 4 (44.5 %) 9
 Urticaria 11 (100 %) 0 (0 %) 11
Asymptomatic patients 8 (3 %) 235 (93 %) 243

Table II. Distribution of atopy related diseases by age groups and allergen sensitisation

0-3 years 4-6 years 7-14 years

 Atopy Non-atopy Atopy Non-atopy Atopy Non-atopy

Rhinoconjunctivitis (%) 2 (40 %) 3 (60 %) 10 (83 %) 2 (17 %) 22 (96 %) 1 (4 %)
Asthma (%) 4 (31 %) 9 (69 %) 5 (50 %) 5 (50 %) 7 (87 %) 1 (12 %)
Atopic dermatitis (%) 2 (50 %) 2 (50 %) 3 (60 %) 2 (40 %) 0 0
Urticaria (%) 8 (100 %) 0 2 (100 %) 0 1 (100 %) 0
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Figure 1. Prevalence of atopy, asthma and other atopy relat-
ed diseases in the different age groups.
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Rhinoconjunctivitis

Overall, the prevalence of rhinoconjunctivitis was 12.3 %. 
A marked increase of rhinoconjunctivitis occurred through 
age groups, increasing from 4.4 % in the 0-3-year group to 
20 % in the 7-14-year group (Table II). Prevalence of atopy 
among children with rhinoconjunctivitis also increased. Ato-
py rose from 40 % in the 0-3 age group to 96 % in the 7-14 age 
group.

Atopic dermatitis and urticaria

The prevalence of atopic dermatitis and urticaria de-
creased through the age groups as shown in Figure 1. All 
the children with urticaria had a positive skin prick test 
(Table I).

Discussion

Prevalence of atopy

There are few studies of prevalence of atopy in general pae-
diatric populations. In this study, overall atopy prevalence 
was found in 20 % of children less than 15 years of age. Simi-
lar reports have been observed in Germany (20.5 %)2 and Ec-
uador (18.2 %)11. However, our fi gures are in the low range of 
the rates so far reported4,6,12-14. Comparing results of atopy 
prevalence by age groups we observed that atopy preva-
lence (11.5 %) in the 0-3 age group was not distant from the 
10.5 % observed in a study performed by Claver in the 
mid-eighties with the same group age and population15. This 
suggests that the prevalence of atopy has not changed in our 
population in the last three decades. In the same way, the 
prevalence of atopy in the 4-6 and 7-14 age groups are simi-
lar to others already published8,11,16.

In the last years, the studies performed to evaluate the 
prevalence of atopy and atopy-related diseases have been 
usually based on the ISAAC methodology5 in addition to 
SPTs2,8,12,13. However, the studies using the ISAAC method-
ology have reported very different atopy rates, ranging 
from 9 % in Poland3 to 57.7 % in Hong Kong13. Furthermore, 
during the last decades an increase in the prevalence of 
atopy has been reported6-8. Both changes and differences 
in atopy prevalence could be the result of the variations 
in the genetic constitution, but also to environmental 
factors. Nevertheless, environmental changes or shifts in 
the genetic fi ngerprints are very unlikely to explain any 
increase in prevalence during this time since they need to 
be fast enough to favour this increment. Migratory move-
ments have also been suggested as responsible for this 
change but there are not enough data to support this hy-
pothesis3.

Accuracy of the study methodology

The high extent of discrepancy among the data so far re-
ported encouraged us to carry out this study using a differ-
ent methodology. The methodology used in most of the 
previous studies has great diffi culty to achieve a high rate of 
enrolment and are also time consuming for many depart-
ments. Using patients referred to outpatient offices as a 

sample for atopy prevalence studies could avoid these prob-
lems if they account for the general population. Appoint-
ments for possible allergic reactions to drugs are very 
frequent in childhood. In most cases viral reactions are the 
cause of these exanthematic or urticariform reactions and 
diagnoses of drug allergy are not usually confi rmed. As there 
is no evidence that suggests any relationship between this 
type of reaction and atopy or atopy-related diseases, this 
might be a suitable sample. In our hospital it accounts for 
9 % of all the children referred to the allergy department, 
but only in 9 % of them the allergy suspicion was confi rmed. 
The rest (91 %) are probably viral reactions without any IgE 
mediated mechanism. For this reason, this sample can be 
considered representative of the general children’s popula-
tion and is ideal to perform prevalence studies. On the other 
hand, a doctor’s diagnosis of any atopy-related disease is 
more accurate than that obtained from questionnaires. It is 
also time saving for the physicians who directly evaluate the 
patients.

Asthma and atopy-related diseases

Reported prevalence of atopy-related diseases in this study is 
in accordance with the literature. Prevalence of asthma re-
ported in our study was in the low range of that reported in 
other studies in Spain17-19. Differences with some studies are 
probably due to the variability of data existing on this sub-
ject. In our study, the prevalence of atopy among asthmatic 
children increased through the age groups at the same time 
that asthma in non-atopic patients decreased. These observa-
tions are similar to the Tucson asthma cohort10. Most of the 
previous reports of asthma prevalence are based on question-
naires or/and exercise-induced bronchial responsiveness20-22. 
In our study, prevalence of asthma was based on doctor’s di-
agnosis of asthma. Doctor’s diagnosis of asthma seems to be 
more precise than a questionnaire or a questionnaire with 
exercise-induced responsiveness because it combines a physi-
cian’s direct anamnesis with a group of diagnostic tools (pul-
monary function, exercise-induced bronchial responsiveness, 
exhaled nitric oxide, etc). For this reason, the prevalence of 
asthma in our study should be as accurate, if not more so, 
than the previous reports.

Overall prevalence of rhinoconjunctivitis was 12.3 %. Prev-
alence per age group was similar to two recent reports from 
Spain18,23. The increase in the prevalence of rhinoconjuncti-
vitis was parallel to the increase of atopy (Fig. 1) in the 
sample. In a similar way as occurs in asthma, the prevalence 
of atopy among patients with rhinoconjunctivitis also in-
creased through age groups.

Differences with ISAAC methodology

As previously discussed, previous reports studying preva-
lence of atopy were mainly based on ISAAC methodology and 
presented very different atopy rates. Interestingly, many of 
these studies have the same possible methodological short-
comings, i.e., they have a low rate of prick tests in the study 
samples if compared to the total number of patients invited 
to participate in the study4,12,14,24. It is possible that this 
methodological inaccuracy leads to a selection bias and ex-
plains the disparity observed in these reports of atopy prev-
alence. A selection bias could have been made because 
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parents with children with atopy-related diseases would be 
more prone to having an SPT done on their children, increas-
ing the number of individuals with atopy in their samples. 
Differences in the rates of prick test performed are very 
high among the studies3,4,11,24,25. They range from as high as 
88 % in Ecuador,11 to the very low 34 % in Spain12. For this 
reason, studies with high rates of SPT, would usually result 
in a lower prevalence of atopy and vice versa3,4,11. In a simi-
lar way, some studies which indicate a rise in the prevalence 
of childhood atopy, could also have the same inaccuracy. For 
instance, a study carried out by Downs et al. in Australia6, 
reported an increase in atopy, but they also had a decrease 
in the response rate to questionnaires and SPT in the study 
period, with higher prevalence of atopy. However, in studies 
like the one performed by Grize et al26, where questionnaire 
response rates remained stable over the time, no trends to-
wards an increase was observed.

Possible biases and limitation in our study 
(internal validation)

The main limitation of our study is that our design is based 
on data obtained retrospectively. Another limitation was our 
sample size. Although for general data the sample size was 
suffi cient when divided in groups the precision dropped to 
8.8 % in some cases. In this study we analysed some possible 
biases. First, we analysed if signifi cant changes occurred 
when all children referred for drug allergy study were in-
cluded, obtaining a negative result. Second, we analysed 
data excluding only children with a positive drug allergy but 
including those for a positive result to non-steroid anti-in-
fl ammatory drugs (NSAIDs). Intolerance to NSAIDs is consid-
ered to be produced by non IgE-mediated mechanisms. In 
our report we decided to exclude these patients because 
the prevalence of atopy among children with NSAIDs is not 
well established. However, when included in the analyses no 
differences were observed. Lastly, when analyses were 
made including all patients studied in the department for 

drug allergy, referred or not for this reason, as expected a 
higher prevalence of asthma and atopy was observed. We 
considered that including children studied for other reasons 
in our department would represent a bias because of the 
higher prevalence of atopy among children followed-up in 
our department. Differences observed are summarised in 
Table III.

External validation

External validation was performed comparing differences 
with reports from the same region. In Table IV, differenc-
es in atopy prevalence among children with asthma or rhi-
noconjunctivitis was compared with studies performed in 
Elche15 and Alicante27. Only minimal differences were ob-
served. Prevalence of atopy-related diseases in our study 
did not differ with previous studies in our region. No sig-
nifi cant differences in prevalence were found with Clav-
er’s study15 (0 to 3-year old children) in asthma (11.5 % vs 
10 %), rhinoconjunctivitis (4.4 % vs. 4.5 %), urticaria (7 % 
vs. 5.5 %), and atopic dermatitis (3.5 % vs. 3 %). In the 
same way, no important differences in asthma can be ob-
served between our 7 to 14-year age group and the 6 to 
7-year age group in a study performed in Valencia (7 % vs. 
9 %)28. For this reason, we consider that external valida-
tion was achieved.

Conclusion

When prevalence of atopy and atopy-related diseases are 
studied, reports are very different. This fact limits the pos-
sibility of extrapolating data to local areas and reinforces 
the need for more studies. Children remitted to an allergy 
offi ce to discard an allergic drug reaction can be considered 
representative of the general population. Prevalence stud-
ies based on the analyses of these children can be a suitable 
sample.

Table III. Differences in prevalence of atopy related diseases with different study samples

Study samples Atopy Asthma Rhinoconjunctivitis Urticaria Atopic eczema

Studied for drug allergya 24.9 % 12.6 % 13.2 % 4.4 % 2.7 %
Referred for drug allergyb 20.8 % 9.6 % 13.2 % 5 % 2.6 %

IgE drug allergy excludedc 21.1 % 9.8 % 13.4 % 3.6 % 2.7 %
Drug reaction excludedd 20 % 9.5 % 12.3 % 3.4 % 2.8 %

aThe sample formed by all children studied in the department for drug allergy; bOnly including those patients referred for drug allergy; 
cPatients referred for drug allergy with a negative study except for confi rmed NSAID intolerance; dPatients referred for drug allergy 
excluding positive studies.

Table IV. Differences with other regional studies in atopy prevalence in asthma and rhinoconjunctivitis

Studies Elche Elche, 198715 Alicante, 200827

Age groups (years) 0-3 4-6 7-14 0-3 0-3 4-6 7-14

Rhinoconjunctivitis 40 % 83 % 96 % 57 % 73 % 82 % 92 %
Asthma 31 % 50 % 87 % 29 % 24 % 63 % 87 %

129-134 ORIGINAL ARTICLE.indd   133129-134 ORIGINAL ARTICLE.indd   133 2/6/09   16:36:062/6/09   16:36:06

Documento descargado de http://www.elsevier.es el 06/07/2009. Copia para uso personal, se prohíbe la transmisión de este documento por cualquier medio o formato.



134 Garde J et al

References

 1. Matsuoka S, Nakagawa R, Nakayama H, Yamashita K, Kuroda Y. 
Prevalence of specifi c allergic diseases in school children as re-
lated to parental atopy. Pediatrics International 1999;41:46-51.

 2. Heinrich J, Popescu MA, Wjst M, Goldstein IF, Wichmann HE. 
Atopy in Children and Parental Social Class. Am J Public Health 
1998;88;1319-24.

 3. Sozanska B, Macneill SJ, Kajderowicz-Kowalik M, Danielewicz 
H, Wheatley M, Newman Taylor AJ et al. Atopy and asthma in 
rural Poland: a paradigm for the emergence of childhood respi-
ratory allergies in Europe. Allergy 2007;62:394-400.

 4. Duse M, Donato F, Porteri V, Pirali F, Spinoni V, Tosoni C, et al. 
High prevalence of atopy, but not of asthma, among children in 
an industrialized area in North Italy: The role of familial and 
environmental factors — a population-based study. Pediatr 
Aller gy Immunol 2007;18:201-8.

 5. R Beasley, U Keil, E von Mutius, N Pearce, et al. Worldwide varia-
tion in prevalence of symptoms of asthma, allergic rhinoconjunc-
tivitis, and atopic eczema: ISAAC. Lancet 1998;351:1225-32.

 6. Downs SH, Marks GB, Sporik R, Belosouva EG, Car NG, Peat JK. 
Continued increase in the prevalence of asthma and atopy. Arch 
Dis Child 2001;84:20-3.

 7. Krause T, Koch A, Friborg J, Poulsen LK, Kristensen B, Melbye M. 
Frequency of atopy in the Arctic in 1987 and 1998. Lancet 2002; 
360:691-2.

 8. Von Mutius E, Weiland SK, Fritzsch C, Duhme H, Keil U. Increas-
ing prevalence of hay fever and atopy among children in Leip-
zig, East Germany. Lancet 1998;351:862-6.

 9. Hanifi n JM, Rajka G. Diagnosis features of atopic dermatitis. 
Acta Dermato Venerol (Stockh) 1980;92(Suppl):44-7.

10. Stein RT, Holberg CJ, Morgan WJ, Wright AL, Taussing LM, Lom-
bardi E, et al. Peak fl ow variability, methacoline responsiveness 
and atopy as markers for detecting different wheezing pheno-
types in childhood. Thorax 1997;52:946-52.

11. Cooper PJ et al. Allergic Symptoms, Atopy, and Geohelminth In-
fections in a Rural Area of Ecuador. Am J Respir Crit Care Med 
2003;168:313-7.

12. García-Marcos L, Castro-Rodríguez JA, Suarez-Varela MM, 
 Garrido JB, Hernandez GG, Gimeno AM, et al. A different pat-
tern of risk factors for atopic and non-atopic wheezing in 
9-12-year-old children. Pediatr Allergy Immunol 2005;16:471-7.

13. Leung R, Ho P, Lam C, Lai C. Sensitization to inhaled allergens 
as a risk factor for asthma and allergic diseases in Chinese po-
pulation. J Allergy Clin Immunol 1997;99:594-9.

14. Olusola A, Peat JK, Woolcock AJ. Prevalence of atopy, asthma 
symptoms and diagnosis, and the management of asthma: com-
parison of an affl uent and a non-affl uent country. Thorax 1999; 
54:606-10.

15. Manuel Claver Duran. Allergic Diseases in Childhood. Study of 
the Risk Factors. PhD thesis. Alicante’s Faculty of Medicine.

16. Arshad SH, Tariq SM, Matthews S, Hakim E. Sensitization to com-
mon allergens and its association with allergic disorders at age 
4 years: a whole population birth cohort study. Pediatrics 2001; 
108(2):e33.

17. García-Marcos L, Blanco A, García G, Grima G, González C, 
Carvajal I et al. Stabilization of asthma prevalence among ado-
lescents and increase among schoolchildren (ISAAC phases I 
and III) in Spain. Allergy 2004;59:1301-7.

18. López-Silvarrey A, González FJ, Paz JJ, Pérez TR, Valdés L. Cas-
tro A. Prevalence of asthma and rhinitis symptoms in A Coruña 
(Spain). An Pediatr (Barc) 2007;66:146-53.

19. Busquets R. M, Antó JM, Sunyer J, Sancho N, Vall O. Prevalence 
of asthma-related symptoms and bronchial responsiveness to 
exercise in children aged 13-14 yrs in Barcelona, Spain. Eur 
Respir J 1996;9:2094-8.

20. Oñate E, Pérez-Yarza E.G, Emparanza J.I, Figueroa A, Sardón A, 
Sota I et al. Current prevalence of asthma in schoolchildren in 
San Sebastian (Spain). An Pediatr (Barc) 2006;64:224-8.

21. Sole D, Yamada E, Vana AT, Werneck G, Solano de Freitas L, 
 Sologuren MJ, et al. International Study of Asthma and Allergies 
in Childhood (ISAAC): prevalence of asthma and asthma-related 
symptoms among Brazilian schoolchildren. J Investig Allergol 
Clin Immunol 2001;11:123-8.

22. Ponsonby AL, Couper D, Dwyer T, Carmichael A, Wood-Baker R. 
Exercise-induced bronchial hyper-responsiveness and parental 
ISAAC questionnaire responses. Eur Respir J 1996;9:1356-62.

23. Tornador E, Tosca R, Arnedo A, Puig J. Bellido J.B, Pac M.R. et 
al. Incidence of allergic rhinitis in a cohort of school children 
between 1994 and 2002 in Castellon (Spain), following the 
ISAAC study. An Pediatr (Barc) 2007;66:154-8.

24. Faniran AO, Peat JK, Woolcock AJ. Prevalence of atopy, asthma 
symptoms and diagnosis, and the management of asthma: com-
parison of an affl uent and a non-affl uent country. Thorax 1999; 
54:606-10.

25. Kurukulaaratchy R. J, Matthews S, Arshad S. H. Defi ning child-
hood atopic phenotypes to investigate the association of 
 atopic sensitization with allergic disease. Allergy 2005;60: 
1280-6.

26. Grize L, Gassner M, Wüthrich B, Bringolf-Isler B, Takken-Sahli K, 
Sennhauser FH et al. Trends in prevalence of asthma, allergic 
rhinitis and atopic dermatitis in 5-7 year old Swiss children from 
1992 to 2001. Allergy 2006;61:556-62.

27. Moral L, Roig M, Garde J, Alós A, Toral T, Fuentes MJ. Allergen 
sensitization in children with asthma and rhinitis: marked vari-
ations related to age and microgeographical factors. Allergol 
Immunopathol (Madr). 2008;36:128-33.

28. Carvajal-Urueña I, García-Marcos L, Busquets-Monge R, Morales 
Suárez-Varela M, García de Andoin N et al. Geographic Variation 
in the Prevalence of Asthma Symptoms in Spanish Children and 
Adolescents. International Study of Asthma and Allergies in 
Childhood (ISAAC) Phase 3, Spain. Arch Bronconeumol 2005;41: 
659-66.

129-134 ORIGINAL ARTICLE.indd   134129-134 ORIGINAL ARTICLE.indd   134 2/6/09   16:36:062/6/09   16:36:06

Documento descargado de http://www.elsevier.es el 06/07/2009. Copia para uso personal, se prohíbe la transmisión de este documento por cualquier medio o formato.


