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SUMMARY

OBJECTIVE: To evaluate the prevalence of and risk fac-
tors for asthma and related conditions in the Canaries,
Spain.

METHODS: From a randomised sample of 9506 adults
aged 20-44 years who answered a short questionnaire,
a random sample corresponding to 20% of the original
was taken. Subjects classified as symptomatic in the pre-
vious survey and who were not included in the random
sample were also invited to participate. The subjects com-
pleted a respiratory questionnaire, and underwent spi-
rometry, bronchial hyperresponsiveness (BHR) test, skin
tests and immunoglobulin E (IgE) measurements.
RESULTS: The random sample included 593 subjects.
The prevalence of skin sensitisation to mites was 30.3%
(95%CI 26.7-34.2) and the prevalence of IgE to mites

30.5% (95%CI 26.2-35.2). A prevalence of 40.6%
(95%CI 35.9-45.5) was found for atopy, 14.1% (95 %CI
11.1-17.1) for BHR and 4.2% (95%ClI, 2.5-5.9) for
asthma. The risk factors most strongly associated with
asthma were atopy (OR 4.89, 95%CI 3.07-7.78) and
respiratory infection before the age of 5 years (OR 2.78,
95%CI 1.66-4.67).

coNcLUSION: This study shows a high prevalence of
sensitisation to mites, atopy, BHR and asthma in the
Canaries, similar to that observed in English-speaking
countries. We suggest that these findings could partially
result from climatic conditions.

KEY WORDS: asthma prevalence; atopy; dust mites;
asthma risk factors

THE TWO epidemiological surveys that have con-
tributed the most to the study of the prevalence of
asthma in recent years are likely the European Com-
munity Respiratory Health Survey (ECRHS) in young
adults and the International Study of Asthma and Al-
lergy in Childhood (ISAAC).!:2 These studies show that
the highest prevalence of asthma is found in English-
speaking countries and the lowest in East Europe,
India and the Far East.3* To explain these variations
in prevalence, various hypotheses have been pro-
posed suggesting genetic, environmental, cultural or
economic factors, as well as different perceptions of
asthma.’ Risk factors for asthma also show remark-
able geographic variability, and this could partially
explain the variation in disease prevalence.6-8

In a recent study using the ECRHS methodology, a
high prevalence of asthma-related symptoms was ob-
served in the Canary Islands.? This finding was in
contrast with the lower prevalence found elsewhere
in Spain, but consistent with other studies reporting

high rates of asthma in islands and in coastal popula-
tions.> The reasons for this geographic pattern are
unclear. A possible explanation that has received pre-
vious attention has been the high prevalence of sensi-
tisation to mites in humid climate areas.!0

In the present study, we assess the prevalence of
allergenic sensitisation, bronchial hyperresponsive-
ness (BHR), atopy, asthma and risk factors for asthma
in young adults in the Canaries using the ECRHS
methodology.

MATERIAL AND METHODS

The initial phase of the ERCHS survey involved a
random sample of 10000 subjects (5000 subjects
from Gran Canaria Island and 5000 from Tenerife Is-
land) aged 20-44 years, who were sent a short ques-
tionnaire by mail.® The final sample in the first phase
of the study consisted of 9506 subjects. In the second
phase, a random sample corresponding to 20% of
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the initial sample (z = 1901) was taken from both is-
lands. In addition to this random sample, all subjects
not chosen in the random sampling and who were
categorised as symptomatic by the screening ques-
tionnaire used in the first phase of the study were also
invited to participate (7 = 1232). A subject was con-
sidered symptomatic if a positive answer was given
to at least one of the following questions: 1) Have
you, at any time in the last 12 months, been woken
up at night by shortness of breath? 2) Have you, at
any time in the last 12 months, had an asthma at-
tack? 3) Are you currently taking any medicines (in-
cluding inhalers, aerosols or tablets) for asthma? The
symptomatic subjects were included in the analysis
of the risk factors related to asthma but not in the
prevalence study, as this would have confounded the
results.

Subjects who were selected and agreed to partici-
pate in the study attended the hospital to complete an
extensive questionnaire and perform spirometry, BHR,
test, skin hypersensitivity tests and measurement of
total and specific immunoglobulin E (IgE) levels in
blood samples. All tests were performed on the same
day. The Hospital Ethics Committee had previously
approved the protocol, and all subjects signed a con-
sent form. The questionnaire used in the second phase
of the ERCHS was a variation of the International
Union Against Tuberculosis and Lung Disease (The
Union) questionnaire on respiratory symptoms.!! A
total of 71 questions were included, dealing with re-
spiratory symptoms, self-perception of asthma and al-
lergic conditions, family history of asthma and atopy,
environmental exposure and treatment for asthma.

Spirometry was performed using a spirometer with
a membrane pneumotachograph (Erich Jaeger, Wiirz-
burg, Germany). Both the spirometer and the tech-
nique complied with the American Thoracic Society/
European Respiratory Society criteria.!? BHR was
assessed through a methacholine test.!3 Subjects with
a forced expiratory volume in one second (FEV)) of
<70% of the predicted value did not take the metha-
choline test. Instead, they performed a bronchodila-
tation test with salbutamol (200 wg), administered
using an inhalation chamber. BHR was defined as a
=20% fall in FEV, compared to the best FEV, value
following diluent inhalation.

Skin sensitivity was evaluated by skin prick test.
The most common aeroallergens found in the Canar-
ies were used: house dust mite (Dermatophagoides
pteronyssinus, Blomia tropicalis), cat epithelium, cock-
roach, pollens (Gramineae, Artemisia vulgaris, Parie-
taria judaica) and fungus (Alternaria alternata; ALK
Abell6, Madrid, Spain). Skin reactions of >3 mm di-
ameter were considered positive. Total and specific
IgE (against D. pteromyssinus, B. tropicalis, cat epi-
thelium, cockroach, A. vulgaris, A. alternata) were per-
formed by the capsulated hydrophilic carrier method
(Kabi Pharmacia, Uppsala, Sweden). A total serum

IgE level of >100 U/l was considered to be increased.!4
Atopy was defined as the presence of >0.35 U/l of
specific IgE or a >3 mm skin reaction.!’

Two definitions of asthma were used in the analy-
sis of risk factors: the first was based on symptoms,
and subjects were considered asthmatic if they re-
sponded affirmatively to one of the following ques-
tions on the extensive questionnaire: 1) Have you, at
any time in the last 12 months, been woken up at
night by shortness of breath? 2) Have you, at any
time in the last 12 months, had an asthma attack?
3) Are you currently taking any medicines (including
inhalers, aerosols or tablets) for asthma? A stricter
definition required the presence of BHR and a posi-
tive answer to one of the questions above. To empha-
sise the hereditary factor of asthma, we defined the
variable genetic predisposition, which includes pa-
rental history of asthma and/or atopy.

Statistical analysis was performed using SPSS ver-
sion 15.0 (Statistical Package for Social Sciences, Chi-
cago, IL, USA). The random sample was used to es-
timate the prevalence rates of symptoms, BHR and
atopy, while the random and symptomatic samples
were pooled to assess the associations between asthma
and risk factors. Significant differences between prev-
alence values were determined by the y2 test. Logis-
tic regression analysis as well as odds ratios and %2
were used to evaluate the relationship between asthma
and risk factors. P < 0.05 was considered statisti-
cally significant.

RESULTS

In the second phase of the study, there were 1183
participants aged 20-44 years, of whom 753 (63%)
came from Gran Canaria and 430 (37%) from Tene-
rife. This group included both the random sample (7 =
593, 50.6% men, representing 31.1% of the initial
random sample of 1901) and the additional sample of
symptomatic subjects who agreed to participate (7 =
588, representing 47.7% of the total of symptomatic
subjects). The Figure presents a flow diagram of the
study. The prevalence of relevant asthma-related symp-
toms is presented in Table 1. Overall, women had
higher prevalence, but the differences were not signif-
icant. A higher prevalence of wheezing and cough
was found in current smokers than in non-smokers.
However, asthma-related symptoms that we used to
define asthma were not related to smoking. The prev-
alence of asthma (as defined by symptoms and by
symptoms + BHR), BHR, atopy, positive skin prick
tests, and presence of total and specific IgE in men
and women is presented in Table 2. In relation to the
skin prick test for both mites (D. pteronyssinus and
B. tropicalis), the prevalence was 30.3% (95% confi-
dence interval [CI] 26.7-34.2), and that of the com-
bined immunoglobulins was 30.5% (95%CI 26.2—
35.2). As the prevalence of atopy considering reaction
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Figure Flow diagram of the first and second stages of the study on asthma in the
Canary Islands, showing the number of subjects participating in the different tests.
BHR = bronchial hyperresponsiveness; IgE = immunoglobulin E.

to mites alone was 37.1% (95%CI 32.4-41.9), the
proportion of atopy attributable to mites alone was
91% (95%CI 85.9-94.7). Analysis of the relation-
ship between atopy and BHR showed that 65%
(95%CI 51.8-76.9) of the subjects with a positive
methacholine challenge had atopy compared to 35%
(95%CI 30.7-41.5) of those non-reactive to the chal-
lenge (P < 0.01). Finally, analyses of prevalence did
not show significant differences between sexes, ex-
cept for total IgE and specific IgE against Dermatopha-
goides, which were higher in men (Table 2). In the
sample comprising symptomatic subjects, skin testing
was positive in 50.3% (278/552), of whom 68.1%
(316/464) had at least one specific IgE > 0.35 U/l

The methacholine test was positive in 33.1% (167/
513). Atopy was present in 53.6% and asthma, as de-
fined by symptoms plus a positive methacholine chal-
lenge, was present in 22.8%.

The risk factors for asthma, as defined by symp-
toms plus a positive methacholine test, were genetic
disposition, atopy, respiratory infection before the age
of 5 years, female sex, having a mother who smoked
and the presence of moulds at home (Table 3). Table 3
also lists risk factors for asthma as defined by symp-
toms alone. Asthma as defined by symptoms plus
positive methacholine challenge was shown by multi-
variate analysis to be significantly related to age, sex
(female), atopy, genetic predisposition and respiratory

Table 1 Overall and sex-specific prevalence of asthma-related symptoms in the study population
Total Women Men
(n =593) (n =294) (n =299)

Asthma symptom % (95%Cl) % (95%Cl) % (95%Cl) P value
Have you, at any time in the last 12 months, had wheezing or

whistling in your chest? 24.4 (18.5-25.3) 22 (17.2-26.8) 26.7 (21.6-31.8) 0.185
Have you, at any time in the last 12 months, had wheezing or

whistling apart from cold? 18.9 (72.1-86.5) 17.5(13.1-22) 20.3(15.7-24.9) 0.396
Have you, at any time in the last 12 months, been woken up

by a feeling of tightness in your chest? 13.7(10.9-16.5) 16.4 (12.1-20.7) 11.0(7.4-14.6) 0.060
Have you, at any time in the last 12 months, had an attack of

shortness of breath that came on at rest during the day? 7.6 (5.4-9.8) 9.7 (6.3-13.1) 5.5(2.9-8.1) 0.057
Have you, in the last 12 months, had an attack of shortness

of breath that came on exercise? 27.4 (23.8-31.0) 30.9 (25.6-36.2) 24.0(19.1-28.9) 0.061
Have you, at any time in the last 12 months, been woken up

at night by an attack of shortness of breath? 10.9 (8.4-13.4) 12.9(9.0-16.8) 8.9 (5.6-12.2) 0.123
Have you ever had asthma? 8.3 (6.0-10.5) 8.4(5.2-11.6) 8.3(5.1-11.5) 0.980
Have you, at any time in the last 12 months, had an asthma

attack? 34.8 (21.0-48.6) 25.0(7.7-42.3) 45.5 (24.7-66.3) 0.146
Are you currently taking any medicines for asthma? 45.8 (31.7-59.9) 36.0 (17.2-54.8) 56.5 (36.7-76.3) 0.154

Cl = confidence interval.
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Table 2 Overall and sex prevalence of asthma, BHR, atopy, skin prick test and total and specific IgE

Total Women Men
% (95%Cl) % (95%Cl) % (95%Cl) P value
Asthma (symptoms) 13.6(11-16.6) 16.1(12.3-20.8) 11.1(7.9-15.2) 0.079
Asthma (symptoms + BHR) 2(2.5-5.9) 4.8 (2.1-7.4) 7(1.4-5.9) 0.541
BHR 14.1 (11.1-17.1) 14.8 (10.4-19.2) 134(93 17.5) 0.643
Atopy 40.6 (35.9-45.5) 36.1(29.6-42.9) 45.0 (38.2-29.6) 0.069
Positive skin prick tests*
Dermatophagoides pteronyssinus 27.8(24.7-31.6) 24.2 (19.7-29.5) 31.3(26.3-36.8) 0.054
Blomia tropicalis 12.5(10.1-15.4) 11.3(8.1-15.4) 13.7 (10.2-18.1) 0.376
Cat 7.6 (5.7-10) 7.5(5-11.2) 7.7 (5.1-11.1) 0.942
Pollens® 2.4(1.4-4) 3.5(1.9-6.4) 1.4 (0.5-3.4) 0.148
IgE*
Total 28.7 (24.3-33.3) 24.0 (18.0-30.0) 33.7 (27.1-40.3) 0.034
D. pteronyssinus 28.2 (24.0-32.8) 22.8(17.5-29.1) 33.5(27.3-40.3) 0.018
B. tropicalis 17.1(13.7-21.5) 15.7 (11.3-43.3) 18.5(13.7-24.5) 0.468
Cat 11.6 (8.8-15.1) 12.8 (8.3-17.5) 11.0 (7.3-16.1) 0.713
Pollenst 5.3(3.5-7.9) 4.6 (2.4-8.4) 6 (3.4-10.1) 0.524

*Prick tests were positive when the skin lesion was >3 mm diameter.'4
fIncluding Gramineae, Artemisia vulgaris and Parietaria judaica.
*Total IgE was positive when it was >100 U/I and specific IgE >0.35 U/I.75

BHR = bronchial hyperresponsiveness; IgE = immunoglobulin E; Cl = confidence interval.

infection before the age of 5 years. Asthma as defined
by symptoms alone was significantly associated with
all of the above variables except age (Table 4).

DISCUSSION

In this study, we have shown that prevalence of asthma,
asthma-related symptoms, BHR and sensitisation to
mites in young adults living in the Canaries are the
highest so far reported in Spain, and rank among the
highest in the world. These results strongly suggest
that sensitisation to house dust mites is one of the
main factors explaining the high prevalence of asthma
in our population. In a previous publication,!é a high
rate of positive skin tests against D. pteromyssinus
had been reported in the Canaries; however, no con-
clusions regarding prevalence could be drawn from
that study, as it involved a non-randomised sample of

Table 3 Risk factors (crude OR) for asthma as defined by
symptoms plus BHR and by symptoms

Asthma Asthma
(symptoms + BHR) (symptoms)
Risk factors OR (95%Cl) OR (95%Cl)

0.67 (0.47-0.97)*
1.70 (1.19-2.44)s

0.77 (0.60-0.97)*
1.97 (1.55-2.52)8

Sex (female)*
Genetic predisposition®
Infection before the

age of 5 years 3.17 (1.99-5.03)8 3.40 (2.28-5.04)8
House moulds 1.44 (1.01-2.07)t 1.48 (1.12-1.81)t
AtopyT 5.42 (3.54-8.29)s 2.72 (2.13-3.46)8
Smoking mother# 1.76 (1.04-2.99)t 1.32 (0.89-1.95)
Siblings with asthma 1.48 (0.99-2.08) 1.42 (1.12-1.82)%
*Reference category: female.
TP < 0.05.
*Includes parental history of asthma and/or atopy.
5P < 0.01.

1Defined as the presence of >0.35 U/l specific IgE or >3 mm skin reaction.
#Whether the mother smoked during the childhood of an asthmatic or be-
fore the child was born.

OR = odds ratio; Cl = confidence interval; IgE = immunoglobulin E.

students aged 15-22 years. The high prevalence of
sensitisation to mites observed here (reflected by both
positive skin tests and specific IgE) is one of the high-
est compared to other relevant epidemiological stud-
ies.317 The ECRHS reported a mean prevalence of
21.7% skin sensitisation to mites, while that of spe-
cific IgE was 21%.3 With respect to Spain, the preva-
lence of sensitisation to mites fluctuated between cen-
tres, with the skin test ranging between 4.8% and
17.5% and specific IgE between 7% and 28%.8:18 We
also found an increased prevalence of atopy, much
higher than the mean prevalence from the ECRHS
and the rest of Spain, where it varies according to re-
gion (men 24.6-39.6%, women 10.3-28.8%). More-
over, in our study atopy was almost exclusively due
to sensitisation to house dust mites, in contrast with
most centres in Europe, where different types of anti-
gen contribute to this variable.8 The increased sensiti-
sation to mites corresponds to the high density of
these arthropods, often exceeding 100 pg/g in bed-
rooms of sensitised patients in the city of Las Palmas
de Gran Canaria.’® We believe that these findings

Table 4 Logistic regression: OR for asthma as defined by
symptoms plus BHR and by symptoms alone
Asthma Asthma

(symptoms + BHR) (symptoms)
Risk factors R (95%Cl) OR (95%Cl)
Age 0.95 (0.92-0.98)* 1.01 (0.98-1.02)
Sex (female) 0.62 (0.41-0.93)* 0.73 (0.57-0.94)*
Genetic predisposition  1.63 (1.09-2.35)* 1.83(1.41-2.37)t
Atopy 4.89 (3.07-7.78)t 2.68 (2.04-3.45)"

Infection before the

age of 5 years 2.78 (1.66-4.67)" 2.99 (3.25-7.95)"

*P < 0.03.

P < 0.001.

BHR = bronchial hyperresponsiveness; OR = odds ratio; C| = confidence
interval.
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could be explained by the environmental conditions
of the region.

The climate in the Canaries is notably different
from that of the rest of Spain. It is a subtropical cli-
mate with mild temperatures that remain fairly stable
throughout the year. The absolute humidity of the air
is high, promoting the development of mites. This
type of climate with high levels of humidity is present
in other islands (New Zealand, the United Kingdom
and Ireland) and on the south-eastern coast of Aus-
tralia (Melbourne), although with different tempera-
tures. The highest prevalence of sensitisation to mites
has been reported from these areas, and estimates are
similar to those from this study.3:8 Furthermore, the
significant difference in total and specific IgE against
mites found between men and women should be
noted. The higher prevalence of these immunoglobu-
lins in men has been described by other authors,20.21
although the explanation for this disparity remains
unknown.

In the ECRHS, BHR prevalence varied greatly be-
tween centres (3.4-27.8%). Essentially, the highest val-
ues were found in New Zealand, Australia, the United
Kingdom Great Britain and the United States.22 The
BHR rate in the Canaries is among the highest in
Europe and fits with the high prevalence of asthma-
related symptoms and increased sensitisation to mites.

Another relevant finding of this study is the high
prevalence of asthma symptoms and asthma (BHR
plus symptoms). These findings place the Canary Is-
lands alongside New Zealand, Australia and the United
Kingdom? as one of the areas with the highest levels
of asthma. The fact that this geographic pattern is
consistent with the distribution of atopia lends sup-
port to the hypothesis that asthma is likely due to en-
vironmental factors.

Risk factors for asthma prevalence include a wide
set of environmental, genetic and socio-cultural vari-
ables, which likely reflect the complexity of this condi-
tion, particularly from the aetiological perspective.5:23
It is therefore difficult to find a restricted set of com-
mon risk factors that allow a reliable estimate of the
probability of asthma, regardless of the population
studied. Nevertheless, there are some risk factors that
are reported in most epidemiological investigations.
For example, the relationship between atopy and
asthma was demonstrated in the ECRHS study.8 We
have also observed a strong relationship between at-
opy and both asthma and asthma-related symptoms.
As discussed above, the atopy risk factor in this study
resulted almost entirely from sensitisation to mites.
This finding suggests a causal relationship between
asthma and exposure to mites, as advocated by some
authors.2* Family history of asthma has been associ-
ated with asthma, suggesting a heredity factor for
this condition. In our study, this variable was associ-
ated with both asthma and asthma-related symptoms,
supporting the significance of genetics in asthma.

As in the ECRHS,25 we have found that an episode
of respiratory infection during childhood is another
risk factor strongly related to asthma. It has been
demonstrated that infections with various viruses (re-
spiratory syncytial virus, metapneumovirus) are re-
lated to childhood asthma.”26 However, the lack of
specificity of the only question referring to childhood
infection should be highlighted, as an attack of asthma
(or other dispnoeic conditions) could be mistaken for
respiratory infection. For this reason, and because
childhood respiratory infections are quite frequent,
we think this risk factor is weak for discriminating
asthma.

As reported in other studies,21:25 we identified sex
as an independent variable related to asthma. In gen-
eral, asthma predominates in boys before puberty,
but this tendency reverses in adulthood in favour of
women. This might be a result of overrepresentation
of women in these studies or due to some as yet un-
known hormonal factors.2! The association between
smoking and asthma is not clear. Our findings on the
relation of asthma and smoking suggest that tobacco
exposure is a trigger of asthma symptoms rather than
a risk factor for this condition.

Our study findings should be interpreted in the light
of some relevant limitations. We had a large propor-
tion of non-responders; however, this percentage is
comparable to other prevalence studies where a BHR
test was used.27:28 Our study followed a cross-sectional
design, and our risk factors may be partially explained
by association with asthma persistence rather than
by incidence. An important part of our interpretation
included comparisons with other Spanish areas and
countries of the ECRHS study. We followed the same
protocol and study methods, and although our re-
search was performed in a different period, it is un-
likely that a period effect affected our comparisons.

In summary, this study demonstrates a high preva-
lence of atopy from sensitisation to mites, BHR,
asthma-related symptoms and asthma in the Canaries,
similar to that observed in English-speaking coun-
tries. This phenomenon is likely to have a complex
aetiology, with sensitisation to mites, genetic and cli-
mate factors such as the proximity to the ocean and
high absolute humidity being possible determinants.

Acknowledgements

This study was supported by Grant No. 98/1473 from the Fondo
de Investigaciones Sanitarias (FIS) and Grant No. 113/98 from the
Fundacion Canaria de Investigaciéon y Salud (FUNCIS).

References

1 Burney P G, Luczynska C, Chinn S, Jarvis D. The European
Community Respiratory Health Survey. Eur Respir J 1994; 7:
954-960.

2 Asher M [, Keil U, Anderson H R, et al. International Study of
Asthma and Allergies in Childhood (ISAAC): rationale and
methods. Eur Respir J 1995; 8: 483-491.



Asthma in the Canary Islands 541

3

7

8

9

10

11

12

13

14

15

Janson C, Ant6 ], Burney P, et al; European Community Respi-
ratory Health Survey II. The European Community Respira-
tory Health Survey: what are the main results so far? Eur
Respir ] 2001; 18: 598-611.

Pearce N, Sunyer ], Cheng S, et al. Comparison of asthma prev-
alence in the ISAAC and the ECRHS. ISAAC Steering Commit-
tee and the European Community Respiratory Health Survey.
International Study of Asthma and Allergies in Childhood. Eur
Respir ] 2000; 16: 420-426.

Warner ] O. Worldwide variations in the prevalence of atopic
symptoms: what does it all mean? Thorax 1999; 54 (Suppl 2):
S$46-S51.

Foliaki S, Annesi-Maesano I, Tuuau-Potoi N, et al. Risk factors
for symptoms of childhood asthma, allergic rhinoconjunctivi-
tis and eczema in the Pacific: an ISAAC Phase III study. Int ]
Tuberc Lung Dis 2008; 12: 799-806.

Pearce N, Douwes ]. The global epidemiology of asthma in
children. Int ] Tuberc Lung Dis 2006; 10: 125-132.

Sunyer J, Jarvis D, Pekkanen J, et al; European Community
Respiratory Health Survey Study Group. Geographic varia-
tions in the effect of atopy on asthma in the European Com-
munity Respiratory Health Study. J Allergy Clin Immunol
2004; 114: 1033-1039.

Julia Serda G, Cabrera Navarro P, Acosta Ferndndez O, et al.
High prevalence of asthma symptoms in the Canary Islands:
climatic influence? J Asthma 2005; 42: 507-511.

Peat J K, Tovey E, Mellis C M, Leeder S R, Woolcock A J. Im-
portance of house dust mite and Alternaria allergens in child-
hood asthma: an epidemiological study in two climatic regions
of Australia. Clin Exp Allergy 1993; 23: 812-820.

Burney P G, Laitinen L A, Perdrizet S, et al. Validity and repeat-
ability of the IUATLD (1984) Bronchial Symptoms Question-
naire: an international comparison. Eur Respir J 1989; 2: 940-
945.

Miller M R, Hankinson J, Brusasco V, et al. Standardisation of
spirometry. Eur Respir J 2005; 26: 319-338.

Chinn S, Burney P, Jarvis D, Luczynska C. Variation in bron-
chial responsiveness in the European Community Respiratory
Health Survey (ECRHS). Eur Respir J 1997; 10: 2495-2501.
Yunginger J W, Ahlstedt S, Eggleston P A, et al. Quantitative
IgE antibody assays in allergic diseases. J Allergy Clin Immunol
20005 105: 1077-1084.

Williams P B, Barnes J H, Szeinbach S L, Sullivan T J. Analytic
precision and accuracy of commercial immunoassays for spe-

16

17

18

19

20

21

22

23

24

25

26

27

28

cific IgE: establishing a standard. J Allergy Clin Immunol 2000;
105: 1221-1230.

Garcia-Ramos E, Fernandez-Caldas E, Seleznick M J, Lockey
R E Respiratory allergies and skin test reactivity in high school
students in Tenerife, Canary Islands, Spain. J Invest Allergol
Clin Immunol 1992; 2: 19-26.

Peat ] K, Tovey E, Toelle B G, et al. House-dust mite allergens.
A major risk factor for childhood asthma in Australia. Am ]
Respir Crit Care Med 1996; 153: 141-146.

Bousquet P J, Chinn S, Janson C, Kogevinas M, Burney P, Jarvis
D. Geographical variation in the prevalence of positive skin
tests to environmental aeroallergens in the European Commu-
nity Respiratory Health Survey L. Allergy 2007; 62: 301-309.
Cabrera P, Julia-Serda G, Rodriguez de Castro F, Caminero J,
Barber D, Carrillo T. Reduction of house-dust mite allergens
after dehumidifier use. ] Allergy Clin Immunol 1995; 95: 635-
636.

Jarvis D, Luczynska C, Chinn S, Burney P. The association of
age, gender and smoking with total IgE and specific IgE. Clin
Exp Allergy 1995; 25: 1083-1091.

Chen W, Mempel M, Schober W, Behrendt H, Ring ]. Gender
difference, sex hormones and immediate type hypersensitivity
reactions. Allergy 2008; 63: 1418-1427.

Chinn S, Burney P, Jarvis D, Luczynska C. Variation in bron-
chial responsiveness in the European Community Respiratory
Health Survey (ECRHS). Eur Respir ] 1977; 10: 2495-2501.
Eder W, Ege M J, von Mutius E. The asthma epidemic. N Engl
J Med 2006; 355: 2226-2235.

Platts-Mills T A, Erwin E A, Heymann P W, Woodfolk J A. Pro:
the evidence for a causal role of dust mites in asthma. Am J
Respir Crit Care Med 2009; 180: 109-113.

Sunyer J, Ant6 ] M, Kogevinas M, et al. Risk factors for asthma
in young adults. Spanish Group of the European Community
Respiratory Health Survey. Eur Respir J 1997; 10: 2490-2494.
Sigurs N, Gustafsson P M, Bjarnason R, et al. Severe respiratory
syncytial virus bronchiolitis in infancy and asthma and allergy
at age 13. Am ] Respir Crit Care Med 2005; 171: 137-141.
Peat ] K, Haby M, Spijer ], Berry G, Woolcock A J. Prevalence
of asthma in adults in Busselton, Western Australia. BM]J 1992;
305:1326-1329.

Burney P G J, Britton J R, Chinn S, Tattersfield A E. Descriptive
epidemiology of bronchial reactivity in an adult population:
results from a community study. Thorax 1987; 42: 38-44.



Asthma in the Canary Islands 1

RESUME

OBJECTIF : Evaluer aux Canaries la prévalence de
Pasthme et des affections en relation avec lui ainsi que
leurs facteurs de risque.

METHODES : On a prélevé un échantillon aléatoire cor-
respondant a 20% d’un échantillon original randomisé
de 9506 adultes, agés de 20 a 44 ans, qui avaient répondu
a un questionnaire court. De plus, on a invité a partici-
per les sujets classés comme symptomatiques lors de I’en-
quéte antérieure et qui n’étaient pas inclus dans I’échan-
tillon aléatoire. Les sujets ont rempli un questionnaire
respiratoire, exécuté une spirométrie, et subi un test
d’hyperréactivité bronchique (BHR), des tests cutanés et
des mesures d’immunoglobuline (IgE).

RESULTATS : L’échantillon aléatoire comportait 593 su-
jets. La prévalence de la sensibilité cutanée aux mites a

été de 30,3% (IC95% 26,7-34,2) et la prévalence des
IgE contre les mites de 30,5% (IC95% 26,2-35,2). La
prévalence de I’atopie a été de 40,6% (IC95% 35,9-
45,5), celle de la BHR de 14,1% (IC95% 11,1-17,1) et
celle de I’asthme de 4,2% (IC95% 2,5-5,9). Les facteurs
de risque en association la plus étroite avec ’asthme ont
été I’atopie (OR 4,89 ; IC95% 3,07-7,78) ainsi qu’une
infection respiratoire avant 1’age de 5 ans (OR 2,78 ;
IC95% 1,66-4,67).

CONCLUSION : Cette étude montre aux Canaries une
prévalence élevée de la sensibilisation aux mites, de
I’atopie, du BHR et de ’asthme, observations similaires
a celles faites dans les pays de langue anglaise. Nous
suggérons que ces faits pourraient résulter en partie des
conditions climatiques.

RESUMEN

OBJETIVO: Este estudio se disefié con la finalidad de
analizar la prevalencia y los factores de riesgo de asma,
asi como otras variables relacionadas con el asma, en las
Canarias.

METODOS: A partir de una muestra aleatoria de 9506
adultos con edades comprendidas entre 20 y 44 afos,
que anteriormente respondieron a un cuestionario corto,
se obtuvo una muestra al azar correspondiente al 20%
de la inicial. Ademas, las personas clasificadas como sin-
tomaticas en la primera encuesta y no incluidos en esta
muestra aleatoria fueron también invitadas a participar.
Los sujetos cumplimentaron un cuestionario respirato-
rio, realizaron una espirometria, una prueba de hiperre-
spuesta bronquial (BHR), un test de alergia cutanea, y
se les determind la IgE sérica.

RESULTADOS: La muestra aleatoria incluyé a 593 suje-

tos. La prevalencia de sensibilizacién cutanea a acaros
fue 30,3% (95%CI 26,7-34,2) y la prevalencia de IgE a
acaros del 30,5% (95%CI 26,2-35,2). Se observé una
prevalencia de atopia de 40,6% (95%CI 35,9-45,5), de
BHR de 14,1% (95%CI 11,1-17,1) y de asma de 4,2%
(95%CI 2,5-5,9). Los factores de riesgo que mas se aso-
ciaron a asma fueron la atopia (OR 4,89; 95%CI 3,07-
7,78) y el haber padecido una infeccién respiratoria
antes de los 5 anos (OR 2,78; 95%CI 1,66-4,67).
CONCLUSION: Este estudio demuestra una elevada pre-
valencia de sensibilizacion a acaros, de atopia, de BHR
y de asma en las Canarias, parecida a la observada en
otros paises de habla inglesa. Sugerimos que estos ha-
llazgos pueden ser parcialmente explicados por condi-
ciones climaticas.
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