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Abstract

Aims: There is scarce epidemiological population-based data on the prevalence of asthma and allergic rhinitis (AR) co-morbidity in
adolescents. The aim was to verify asthma and AR prevalence rates in order to emphasise asthma/AR co-morbidity.

Methods: Cross-sectional study using the International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire in adolescents
aged 13-14 years, chosen randomly from public schools in Belo Horizonte, Brazil.

Results: A total of 3262 students were identified, 3083 (47.3% males) of whom completed the questionnaire (response rate 94.7%).
The prevalence of symptoms related to asthma and AR co-morbidity was 8.4% (95% CI, 8.09-10.25). Among asthmatic adolescents,
symptoms of AR were reported in 46.5% (95% CI, 42.60-52.08%). 

Conclusions: There is a high prevalence of adolescent asthma and AR co-morbidity in this area of Brazil. This co-morbidity is an important
health issue that requires strategic application of primary health care facilities to achieve adequate control of both asthma and allergic
rhinitis. 
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Introduction
Asthma and allergic rhinitis (AR) co-morbidity refers to the
association between asthma and AR. This is due to their
physiopathological, epidemiological, and clinical similarities.1-5

It is well known that patients with AR have changes in the
bronchial mucosa despite the absence of asthma symptoms.
Braunstahl et al. studied 16 patients with AR who had
undergone bronchial biopsy; there was a reduction of lung
and nasal function, as well as an increase in the number of
eosinophils in nasal and bronchial mucosa, after bronchial
provocation in non-asthmatic patients.6 Alternatively, patients
with asthma have eosinophilic infiltrates in nasal mucosa
despite the absence of AR symptoms.7,8

That asthma and AR are manifestations of the same
inflammatory disease affecting the entire airway is further
suggested by the clinical improvement of asthma when AR is
treated.9 In a 3-year retrospective cohort study, Adams et al.
identified 13,844 patients over five years old with asthma and
verified that the number of emergency department visits was
lower among patients having treatment for AR.9

Epidemiologically, there have been reports – mostly in
ambulatory-based studies – showing high prevalence rates of
AR in asthmatic patients, with rates varying between 30-
90%.10-13 However, population-based studies on the
prevalence rates of asthma/AR co-morbidity are still scarce.

The present study aims to verify the prevalence of asthma
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and AR co-morbidity using the International Study of Asthma
and Allergies in Childhood (ISAAC) Phase III survey in
adolescents in Belo Horizonte, Brazil. It is expected that the
results will contribute to recommendations for an integrated
approach to treating asthma and AR in public health
programs in Brazil, especially in primary health care facilities.

Methods
The ISAAC protocol stated that the study population should
consist of at least 3,000 students aged 13-14 years – in this
case, enrolled in at least 10 randomly selected schools.14 The
13-14 year age group was chosen because it is the age most
adolescents go to school regularly, making data collection
easier. 

Once requested by the research team, the municipal
education authority provided a list of all 182 municipal
schools and the number of students by school and grade. For
operational reasons, schools with less than 200 eligible
students were excluded. From the list of 43 remaining
schools, 14 were selected from a random numeric list
generated by software Epi Info 6.04 in order to reach the
minimum of 3,000 students. The questionnaire was given to
students aged 13-14 years in the seventh and eighth grades.
Each school was visited at least twice to ensure a higher
response rate and to minimise absenteeism.

The ISAAC questionnaire comprises eight questions about
asthma-related symptoms, six about AR and six about
eczema. Translation of the questionnaire into Brazilian
Portuguese, and validation, were properly carried out.15,16 An
affirmative and simultaneous answer to both questions “Have
you had wheezing or a whistling chest in the past 12
months?” and “In the past 12 months have you had
problems with sneezing or a runny or blocked nose when you
did not have flu?” was considered to confirm the prevalence
asthma and AR symptoms, respectively. An affirmative answer

to the two questions was considered to confirm the
prevalence of asthma and AR co-morbidity. The prevalence of
severe or moderate AR was confirmed by the answers, “a
lot”, or “a moderate amount”, respectively, to the question,
“In the last 12 months, how much did this nose problem
interfere with your daily activities?” The prevalence of
symptoms related to allergic rhinoconjunctivitis was
confirmed by an affirmative answer to the AR question
(above) and also to “In the past 12 months, has this nose
problem been accompanied by itchy, watery eyes?” To
estimate the prevalence rate of asthma and allergic
rhinoconjunctivitis co-morbidity, an affirmative answer to
both questions was required.

The questionnaire was completed by the adolescents in
the classroom, under the supervision of at least one of the
researchers, who were specially trained and briefed to avoid
explanations that could interfere in the participants’ answers.

As recommended by the ISAAC protocol, data entry and
analysis were performed using the software Epi Info 6.04.
Frequency distribution of asthma, AR, allergic
rhinoconjunctivitis, and the co-morbidities of asthma/AR and
asthma/allergic rhinoconjunctivitis were calculated with 95%
confidence intervals (CI). To assess any association between
allergic rhinitis/asthma symptom prevalence and sex we used
Yates’ chi-square and odds ratios (OR).

The study protocol and informed consent were approved
by the Ethical Research Committee of the Federal University
of Minas Gerais, Brazil.

Results
Initially, 3,262 students aged 13-14 were identified and given
a single questionnaire; 3,083 completed it, giving a response
rate of 94.7% – 47.3% males and 45.8% aged 13 years. The
demographic characteristics and the prevalence of symptoms
related to AR, allergic rhinoconjunctivitis, asthma, and

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Characteristics n % 95%CI

Sex Male                                          1,458 47.3 45.5-49.1

Female 1,625 52.7 50.9-54.4

Age (years) 13 1,413 45.8 44.1-47.6

14 1,670 54.2 52.4-55.9

Prevalence symptoms related to Asthma and allergic rhinitis 255         8.4 8.1-10.3

co-morbidity

Asthma and allergic rhinoconjunctivitis 164 5.3 4.6- 6.2      

co-morbidity

Table 1. Demographic characteristics and prevalence rate of asthma, asthma/allergic rhinitis and asthma/allergic
rhinoconjunctivitis  co-morbidities.
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asthma/AR and asthma/allergic rhinoconjunctivitis co-
morbidity, are presented in Table 1.

Among adolescents with asthma, the prevalence of AR was
46.8% (95% CI, range 42.6-52.0); i.e. 8.4% of the total
participants (95% CI, 8.0-10.2) presented symptoms related to
asthma and AR co-morbidity. Prevalence of severe AR among
asthmatics was 21.6% (95% CI, 16.8-27.1), corresponding to
3.8% of participants. Furthermore, prevalence of asthma and
allergic rhinoconjunctivitis co-morbidity was 5.3% of the total
sample (95% CI, 4.6-6.2), corresponding to 29.9% of the
patients with asthma. Male sex was a protective factor (OR 0.72,
95% CI, 0.55-0.94, p=0.01) for asthma and AR co-morbidity.

Discussion
In ambulatory-based studies, the prevalence rates of asthma
and AR co-morbidity range from 30 to 90%.10-13 In a study
from Turkey, 68.8% of 369 children and adolescents aged
from 3 to 16 years with asthma also had AR.11 Similar findings
were described by Sichletidis et al. from Greece, in a cross-
sectional study in which 69% of children with asthma also
presented symptoms of AR.13 Since these studies were
performed in ambulatory patients, extrapolation of the results
to the general population is limited, stressing the need for
population-based studies.

Prevalence of asthma and AR co-morbidity using the
ISAAC methodology has been reported previously, even
though this was not a primary aim of the study.17 Solé et al.
verified that in the city of São Paulo, Brazil, among
adolescents aged 13-14 years reporting asthma symptoms,
42% reported symptoms compatible with AR, a very similar
rate to the present study. The criteria for defining asthma and
AR were the same used in the present study, but the authors
did not assess the association between asthma and allergic
rhinoconjunctivitis. 

Most studies referring to the ISAAC results present
isolated prevalences of symptoms of asthma, eczema, and
allergic rhinoconjunctivitis, but not AR. Among them, some
report prevalence rates of asthma and allergic
rhinoconjunctivitis co-morbidity ranging from 3.4 to
5.3%,14,18-21 similar to the present study.

Worldwide data from ISAAC phase I shows that the
proportion of adolescents with symptoms compatible with
asthma and allergic rhinoconjunctivitis co-morbidity was
3.3%, corresponding to 50% of patients reporting asthma
symptoms,14 whereas in phase III, the proportion was  3.5%.18

The results of this study show that 10% of the study
population had symptoms compatible with asthma and AR
co-morbidity. This stresses the importance of this co-morbidity
as a health concern. 

A limitation of our study is that the results are only
generalisable in the age group that we evaluated. There are

approximately 82,000 adolescents between the age of 13-14
in Belo Horizonte;22 extrapolation of these results would
suggest that 6,900 of them have asthma/AR co-morbidity.
One can therefore assume that a significant amount of them
would benefit from combined treatment with intranasal and
inhaled steroids. On a national level, the situation is likely to
be the same, since the prevalence rates of asthma and AR are
similar to those found in Belo Horizonte.23 Further studies are
required to estimate the prevalence of asthma and allergic
rhinitis co-morbidity in other countries.

The recognition and treatment of asthma and AR co-
morbidity in clinical practice and by public health authorities
is crucial. Several studies suggest that improvement in asthma
and AR control leads to a reduction in healthcare resource
use; it has been demonstrated that untreated AR hinders
asthma control,24,25 and can lead to an increase in
exacerbations and medication use.26,27 

Sazonov Kocevar et al. followed 2,961 children with a
history of hospitalisations for asthma and found that the risk
of readmission among asthmatics with AR was 1.72 times
higher than in asthmatics without AR. Moreover, AR was
predictive of a higher number of days of hospitalisation/year
among asthmatics patients.27 In addition, treatment of AR
leads to improvements in asthma – as reported in studies
observing a decrease in hospitalisation rates or emergency
departments visits in patients with asthma and AR receiving
intranasal corticosteroids.28,29

The Global Initiative for Asthma (GINA)30 recognises that
AR is frequently associated with asthma and that AR needs to
be treated in order to achieve good asthma control – in
accordance with Allergic Rhinits and its Impact on Asthma
recommendations.1 Patients with both conditions can be
treated with nasal and inhaled glucocorticosteroids, with or
without a leukotriene modifier, depending on the severity of
the condition, their level of control, and local resources.
Dosages of inhaled and nasal glucocorticosteroids must be
titrated and possibly reduced if used concomitantly.

The present study shows the relevance of this health
problem, and corroborates the recommendations of the
World Health Organization (WHO) regarding an integrated
diagnostic, therapeutic, and prophylactic approach to AR and
asthma.1 Recently the WHO Global Alliance against Chronic
Respiratory Diseases (GARD) also proposed suitable
management of chronic respiratory diseases, including
asthma and AR, according to local needs.31

Therefore, public health authorities must be aware of the
importance of respiratory diseases, and must recognise that
primary care programs must not involve asthma alone. As we
have seen in the ProAR Program in Bahia, Brazil, treating
patients with both asthma and AR appropriately is important;
this led to a 90% decrease in the number of hospitalisations
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and an 85% reduction in emergency department visits.32

In conclusion, the results obtained in the present study
stress the need for asthma programs to consider patients with
asthma and AR co-morbidity. This should lead to better
symptom control and reduce the use of healthcare resources.
Primary care physicians should examine all asthmatic patients
for allergic rhinitis/allergic rhinoconjunctivitis, and vice-versa,
and should prescribe suitable treatment when indicated.

Conflicts of interest
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