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Abstract

Background:  Atopy is an important  risk factor for asthma, rhinit is, atopic eczema and urt icaria. 

For this reason, several studies have been done to determine the prevalence of  atopy in the 

paediat r ic populat ion.  The import ant  di f f erences among t hese st udies do not  al low t he 

ext rapolat ing of results. In this study, we calculate the prevalence of atopy and atopy-related 

diseases in a paediat ric populat ion using a dif ferent  methodology.

Met hods:  Ret rospect ive study among children referred for drug allergy in which the lat ter was 

discarded. We evaluated the prevalence of atopy (measured by allergen sensit isat ion), asthma, 

rhinit is, urt icaria, atopic eczema and their characterist ics.

Result s:  Three hundred and forty-two pat ients were studied for adverse drug react ion. This was 

discarded in 325/ 342 pat ients. 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 sensit isat ion 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, respect ively. Prevalence of rhinoconj unct ivit is 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 est imate the prevalence 

of atopy. Prevalence of allergen sensit isat ion is very high among 7 to 14-year old children with 

asthma and/ or rhinoconj unct ivit is.

© 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 it s main characterist ic.  It s ae-
t iology has probably a genet ic predisposit ion as suggested 
by studies where the prevalence of  atopy among siblings of 
atopic individuals was six t imes higher. 1 However,  genet ic 
predisposit ion is not  t he only fact or involved.  Epidemio-

logical  st udies show a higher prevalence in met ropol i t an 
areas and western count ries compared t o rural areas and 
non-indust rialised count ries. 2-4 These data suggest  that  en-
vi ronment al  f act ors are import ant  cont r ibut ors t o t he 
prevalence of  atopy.

Atopy has been st rongly related t o asthma, rhinit is and 
al lergic eczema.  For t his reason,  in t he last  f ew years, 
t here has been an increasing int erest  t o det ermine t he 
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real prevalence of  at opy and it s impact  on at opy relat ed 
diseases.  Mul t iple st udies in several  part s of  t he world, 
including a mul t inat ional  col laborat ive ini t iat ive,  t he 
ISAAC st udy,  have been carr ied out  wi t h t his purpose. 
St udies have usual ly been based on quest ionnaires and 
skin prick t est s (SPT) performed amongst  school  pupi ls. 
Unf or t unat ely,  t he very high var iabi l i t y of  t he resul t s 
(20 t o 60-fold dif ference) has caused a lot  of  confusion. 
Dif ferences report ed even in close geographic regions do 
not  permit  est imat ions of  t he prevalence of  atopy,  asthma 
or rhinit is in ot her areas3.  Moreover,  t here are also dat a 
that  suggest  an increase in the prevalence of  atopy. 6-8 As a 
result  of  t he dif ferent  prevalence of  at opy report ed,  t he 
quest ion about  which factors are involved in t hese dif fer-
ences has been raised.  Fact ors such as migrat ion fl ows, 
environmental or genet ic changes, and methodological bi-
ases could cont ribute to these dif ferences, but  further in-
vest igat ion is needed.

In t his paper we evaluate a dif ferent  st rategy t o deter-
mine the prevalence of  atopy and atopy-related diseases. 
A sample of  chi ldren referred t o our al lergy depart ment  
for evaluat ion of  possible al lergic react ions to drugs were 
retrospect ively studied to determine the prevalence of atopy 
and atopy related diseases in our children populat ion.

Material and methods

Study population

This study was conducted at  Elche General University Hospi-
t al,  a t ert iary care hospit al in t he cit y of  Elche (Alicante, 
Spain),  wit h 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 paediat ric al-
lergy department  in the city and it s 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; int rader-
mal tests; IgE specifi c tests; and provocat ion tests, only 9 % 
of the pat ients had a drug allergy confi rmed. The remaining 
91 % of the children studied were considered representat ive 
of the general populat ion.

Study design

A ret rospect ive review of the clinical records of the children 
at tended from 2000 to 2007 for an allergic drug react ion was 
performed. Only pat ients whose main appointment  request  
was a suspicion of drug allergy were included for this study. 
Data on asthma or asthma symptoms, rhinoconj unct ivit is, 
al lergic eczema, urt icaria,  other allergic symptoms, aller-
gen sensit ivit y in SPT, age, sex and family history of  atopy 
were analysed.

All the children at tended for the fi rst  t ime at  our allergy 
of f ice had a t horough anamnesis (which always included 
rhinit is,  asthma, urt icaria,  al lergic symptoms, and family 
atopic symptoms or diseases);  were systemat ical ly t ested 
with SPT; and had pulmonary funct ion tests if  asthma symp-
toms were reported.

Skin prick test

Pat ients were tested with a panel of the most  common food 
and inhaled allergens (ALK-Abello):  Dermatophagoides pter-

onyssinus,  Dermat ophagoides farinae,  Blat el la germanica,  
cat  dander, dog dander, rabbit  dander, horse dander,  Al t er-

nar ia,  Arpergi l lus,  Olea europaea,  Ar t emisia,  Par iet ar ia 

j udaica,  mixed grasses (Dact iyl is,  Lol ium,  Fest uca,  Poa, 

Phelum and Avena), cow’s milk, egg white and blue fi sh, al-
mond, peanut , orange and peach. Histamine (10 mg/ ml) and 
sal ine solut ion (0.9 %) were used as posit ive and negat ive 
cont rols,  respect ively.  SPT were performed by an expert  
nurse with ALK-Abello (Madrid,  Spain) lancets.  A child was 
j udged to be sensit ised 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 sensit isat ion to one or more al ler-
gens measured by SPT.  The at opy relat ed diseases (ARD) 
considered were:  asthma, rhinoconj unct ivit is,  atopic der-
mat it is and urt icaria.  Current  asthma was defi ned as a de-
partment  doctor’s diagnosis.  Rhinoconj unct ivit is diagnosis 
required frequent  or seasonal symptoms with two or more of 
the following: it chy nose; rhinorrhoea; sneezing; sneezing 
fi t ;  nasal blockage;  red and it chy eyes.  Atopic dermat it is 
(AD) was diagnosed following the Hanifi n and Raj ka diagnos-
t ic criteria.9 If  the child had an absence of symptoms during 
the past  12 months it  was considered that  he had overgrown 
AD.  Urt icaria was diagnosed for t he st udy i f  t he pat ient  
had gone t hrough repet i t ive urt icaria lesions in t he last  
12 months.  Family hist ory of  atopy was defi ned as one or 
more of  t he fol lowing:  physician diagnosed ast hma;  sug-
gest ive history of  allergic rhinit is/ conj unct ivit is;  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 est imated on 321 pat ients. Sample 
size was calculated for prevalence of  atopy and atopy re-
lated diseases with est imated proport ions of  3-30 %, preci-
sion 1-5 % and 95 % conf idence level .  For comparisons, 
children were dist ributed following the Tucson Cohort 10 into 
3 age groups: 0 to 3 years, 4 to 6 years and 7 to 14 years of 
age.  x2-t est  was used t o compare prevalence bet ween 
groups. Stat ist ical calculat ions were done using EPIDAT ver-
sion 3.0 software package (WHO) and stat ist ical signifi cance 
was set  at  p < 0.05.

Results

General characteristics

From 2000 to 2007, 342 pat ients were at tended in our pae-
diat ric allergy department  with the clinical suspicion of drug 
al lergy.  Of  t hem, adverse drug react ion was discarded in 
325 pat ient s and t hey were used as t he st udy sample. 
162/ 325 (49.8 %; IC95 %: 44.3-55.4) were male.  Sex dist ri-
but ion was homogeneous among t he t hree age groups 
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(50 ± 2 %).  A stat ist ical ly signifi cant  dif ference (p < 0.005) 
was observed in sex dist ribut ion in atopic children;  43/ 65 
(66 %) were boys.  This male predominance was especial ly 
marked in atopics in the 4-6-year age group (29 % male vs. 
71 % female).  The mean age of  t he pat ient s was 5.6 years 
(range, 0-14 years).

Prevalence of atopy

At opy was diagnosed by skin prick t est  in 65/ 325 (20 %; 
IC95 %: 15.5-24.5 %) pat ients. Atopy increased with age with 
a 16 % dif ference between the 0-3-year and 7-14-year age 
groups (p < 0.005).  Dif ferences bet ween t he at opic 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 wit h a sharp increase in al lergen sensit isat ion among 
children wit h ARD. Al lergen sensit isat ion in children wit h 
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). Dif fer-
ences in the prevalence of atopy among children with atopy 
related diseases are shown in Table II.

Asthma

The mean preval ence of  ast hma was 9. 5 % ( IC95 %: 
6.2-12.9).  This changed t hrough age groups,  slowly de-
creasing from 11.5 % in the 0-3-year group to 10.2 % and 7 % 
in t he 4-6 and 7-14-year age groups,  respect ively.  The 
prevalence of  at opy in t he ast hmat ic chi ldren,  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).  Rhinoconj unct ivi t is was associat ed t o ast hma in 
12.9 % (IC95 %:3.6-29.8) of  t he asthmat ic children.  By age 
groups,  rhinoconj unct ivi t is was associat ed t o ast hma in 
7.7 %, 10 % and 25 % in the 0-3-year,  4-6 and 7-14-year age 
groups, respect ively.

Table I.  Main dif ferences between the atopy and 

non-atopy groups

Characterist ics Atopy 

group

Non-atopy 

group

Total

N. pat ients (%) 65(20 %) 260 (80 %) 326

Male (%) 43 (66 %) 119 (46 %) 162

Mean age (years) 6.5 5.2 5.6

Age dist ribut ion (%)

 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

 Rhinoconj unct ivit is 34 (85 %) 6 (15 %) 40

 Allergic eczema 5 (55.5 %) 4 (44.5 %) 9

 Urt icaria 11 (100 %) 0 (0 %) 11

Asymptomat ic pat ients 8 (3 %) 235 (93 %) 243

Table II.  Dist ribut ion of atopy related diseases by age groups and allergen sensit isat ion

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

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

Rhinoconj unct ivit is (%) 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 dermat it is (%) 2 (50 %) 2 (50 %) 3 (60 %) 2 (40 %) 0 0

Urt icaria (%) 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 dif ferent  age groups.
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Rhinoconjunctivitis

Overall ,  t he prevalence of  rhinoconj unct ivit is was 12.3 %. 
A marked increase of  rhinoconj unct ivit is occurred through 
age groups,  increasing f rom 4.4 % in the 0-3-year group to 
20 % in the 7-14-year group (Table II).  Prevalence of  atopy 
among children with rhinoconj unct ivit is 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  at opic dermat i t is and ur t icar ia de-
creased t hrough t he age groups as shown in Figure 1.  Al l 
t he chi ldren wit h urt icaria had a posit ive skin prick t est  
(Table I).

Discussion

Prevalence of atopy

There are few studies of prevalence of atopy in general pae-
diat ric populat ions. 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 result s of  atopy 
prevalence by age groups we observed t hat  at opy preva-
lence (11.5 %) in the 0-3 age group was not  distant  from the 
10.5 % observed in a st udy perf ormed by Claver in t he 
mid-eight ies with the same group age and populat ion15.  This 
suggests that  the prevalence of atopy has not  changed in our 
populat ion 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 t he last  years,  t he studies performed to evaluate t he 
prevalence of  atopy and atopy-related diseases have been 
usual ly based on t he ISAAC met hodology5 in addi t ion t o 
SPTs2,8,12,13.  However,  t he studies using t he ISAAC method-
ology have report ed very di f ferent  at opy rat es,  ranging 
f rom 9 % in Poland3 t o 57.7 % in Hong Kong13.  Furthermore, 
during t he last  decades an increase in t he prevalence of 
atopy has been reported6-8.  Both changes and dif ferences 
in at opy prevalence could be t he result  of  t he variat ions 
in t he genet ic const i t ut ion,  but  also t o envi ronment al 
factors.  Nevertheless,  environmental changes or shif t s in 
t he genet ic fi ngerprint s are very unl ikely t o explain any 
increase in prevalence during t his t ime since t hey need to 
be fast  enough to favour t his increment .  Migratory move-
ment s have also been suggest ed as responsible for t his 
change but  t here are not  enough data t o support  t his 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 dif fer-
ent  met hodology.  The met hodology used in most  of  t he 
previous studies has great  diffi culty to achieve a high rate of 
enrolment  and are also t ime consuming for many depart -
ment s.  Using pat ient s referred t o out pat ient  of f ices as a 

sample for atopy prevalence studies could avoid these prob-
lems if  t hey account  for t he general populat ion.  Appoint -
ment s f or possible al lergic react ions t o drugs are very 
frequent  in childhood. In most  cases viral react ions are the 
cause of  these exanthemat ic or urt icariform react ions and 
diagnoses of drug allergy are not  usually confi rmed. As there 
is no evidence that  suggests any relat ionship between this 
t ype of  react ion and atopy or atopy-related diseases,  t his 
might  be a suitable sample.  In our hospital it  accounts for 
9 % of  al l  t he children referred to the allergy department , 
but  only in 9 % of them the allergy suspicion was confi rmed. 
The rest  (91 %) are probably viral react ions without  any IgE 
mediated mechanism. For t his reason, t his sample can be 
considered representat ive of the general children’s popula-
t ion 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 quest ionnaires. It  is 
also t ime saving for the physicians who direct ly evaluate the 
pat ients.

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 variabilit y of data exist ing on this sub-
j ect . In our study, the prevalence of atopy among asthmat ic 
children increased through the age groups at  the same t ime 
that  asthma in non-atopic pat ients decreased. These observa-
t ions are similar to the Tucson asthma cohort 10.  Most  of the 
previous reports of asthma prevalence are based on quest ion-
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 quest ionnaire or a quest ionnaire with 
exercise-induced responsiveness because it  combines a physi-
cian’s direct  anamnesis with a group of diagnost ic tools (pul-
monary funct ion, exercise-induced bronchial responsiveness, 
exhaled nit ric 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 rhinoconj unct ivit is was 12.3 %. Prev-
alence per age group was similar to two recent  reports from 
Spain18,23.  The increase in the prevalence of rhinoconj unct i-
vit is was paral lel  t o t he increase of  at opy (Fig.  1) in t he 
sample. In a similar way as occurs in asthma, the prevalence 
of  at opy among pat ient s wit h rhinoconj unct ivit is also in-
creased through age groups.

Differences with ISAAC methodology

As previously discussed,  previous report s st udying preva-
lence of atopy were mainly based on ISAAC methodology and 
presented very dif ferent  atopy rates. Interest ingly, 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 pat ients invited 
t o part icipat e in t he st udy4,12,14,24.  It  is possible t hat  t his 
methodological inaccuracy leads to a select ion bias and ex-
plains the disparity observed in these reports of atopy prev-
alence.  A select ion 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. 
Dif ferences in t he rat es of  prick t est  performed are very 
high among the studies3,4,11,24,25.  They range from as high as 
88 % in Ecuador,11 to t he very low 34 % in Spain12.  For t his 
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 Aust ralia6,  
reported an increase in atopy, but  they also had a decrease 
in the response rate to quest ionnaires and SPT in the study 
period, with higher prevalence of atopy. However, in studies 
like the one performed by Grize et  al26,  where quest ionnaire 
response rates remained stable over the t ime, no t rends to-
wards an increase was observed.

Possible biases and limitation in our study 
(internal validation)

The main limitat ion of our study is that  our design is based 
on data obtained ret rospect ively. Another limitat ion 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 al l  children referred for drug al lergy study were in-
cluded,  obtaining a negat ive result .  Second,  we analysed 
data excluding only children with a posit ive drug allergy but  
including those for a posit ive result  to non-steroid ant i-in-
fl ammatory drugs (NSAIDs). Intolerance to NSAIDs is consid-
ered to be produced by non IgE-mediated mechanisms. In 
our report  we decided t o exclude t hese pat ient s because 
the prevalence of atopy among children with NSAIDs is not  
well established. However, when included in the analyses no 
di f ferences were observed.  Last ly,  when analyses were 
made including al l  pat ients studied in t he 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  t he 
higher prevalence of  atopy among children fol lowed-up in 
our department .  Dif ferences observed are summarised in 
Table III.

External validation

External val idat ion was performed comparing dif ferences 
wit h report s f rom the same region.  In Table IV,  dif ferenc-
es in atopy prevalence among children with asthma or rhi-
noconj unct ivit is was compared wit h studies performed in 
Elche15 and Al icante27.  Only minimal dif ferences were ob-
served.  Prevalence of  atopy-related diseases in our study 
did not  dif fer wit h previous st udies in our region.  No sig-
nifi cant  dif ferences in prevalence were found wit h Clav-
er’s study15 (0 t o 3-year old children) in asthma (11.5 % vs 
10 %),  rhinoconj unct ivi t is (4.4 % vs.  4.5 %),  urt icaria (7 % 
vs.  5.5 %),  and at opic dermat i t is (3.5 % vs.  3 %).  In t he 
same way,  no important  dif ferences in asthma can be ob-
served bet ween our 7 t o 14-year age group and t he 6 t o 
7-year age group in a study performed in Valencia (7 % vs. 
9 %)28.  For t his reason,  we consider t hat  ext ernal  val ida-
t ion was achieved.

Conclusion

When prevalence of  atopy and atopy-related diseases are 
studied, reports are very dif ferent . This fact  limits the pos-
sibil it y of  ext rapolat ing data to local areas and reinforces 
the need for more studies. Children remit ted to an allergy 
offi ce to discard an allergic drug react ion can be considered 
representat ive of the general populat ion. Prevalence stud-
ies based on the analyses of these children can be a suitable 
sample.

Table III.  Dif ferences in prevalence of atopy related diseases with dif ferent  study samples

Study samples Atopy Asthma Rhinoconj unct ivit is Urt icaria 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 react ion 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 pat ients referred for drug allergy; 
cPat ients referred for drug allergy with a negat ive study except  for confi rmed NSAID intolerance; dPat ients referred for drug allergy 

excluding posit ive studies.

Table IV.  Dif ferences with other regional studies in atopy prevalence in asthma and rhinoconj unct ivit is

Studies Elche Elche, 198715 Alicante, 200827

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

Rhinoconj unct ivit is 40 % 83 % 96 % 57 % 73 % 82 % 92 %

Asthma 31 % 50 % 87 % 29 % 24 % 63 % 87 %
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