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Prevalence of recurrent wheezing in infants
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Abstract
Objective: To identify the prevalence of recurrent wheezing in infants in the city of Curitiba, PR, Brazil.
Methods: A cross-sectional study carried out by means of administering questionnaires to the parents of infants
aged 12 to 15 months attending health centers for immunization during the period between August 2005 and
December 2006. This is a standardized and validated instrument consisting of questions on demographic
characteristics, wheezing, respiratory infections and risk factors. At the time of the study the City Health Department
had 107 health centers, 35 of which were selected by lots and distributed homogeneously across the municipal
territory.
Results: A total of 1,364 infants (45.4%) had episodes of wheezing during their first 12 months of life, with onset
at 5.5±3.1 months (mean ± standard deviation), and 678 (22.6%) had had three or more episodes. In 84.6% of the
wheezing children treatment was with β2-agonists, with inhaled corticosteroids in 18.5%, oral corticosteroids in
24.3% and leukotriene receptor antagonists were used with 5.4%. The wheezing children exhibited nocturnal
symptoms, intense difficulty breathing and visits to emergency services in the proportions of 58.9, 46.2 and 57.6%,
respectively; 12.7% were admitted to hospital for asthma and 10.9% had had a medical diagnosis of asthma.
Nocturnal symptoms, visits to emergency, severity of symptoms, hospital admissions for asthma and medical
diagnoses of asthma were all more common among those who had suffered three or more crises (p < 0.001).
Conclusions: There is an elevated prevalence of wheezing among the infants of Curitiba, with early onset and
elevated morbidity. It is possible that these infants represent a large contingent of asthmatics.
J Pediatr (Rio J). 2007;83(4):357-362: Epidemiology, infants, wheezing, asthma, treatment.

Introduction

self-administrable and independent of trained personnel.
These standardized questionnaires have been validated in

The epidemiology of asthma has been the motivation for

several languages, including Portuguese.1,2

several studies with the most varied ranges of age. Widely
publicized, the International Study of Asthma and Allergies in

In phase I of ISAAC, 64% of the centers applied the

Childhood (ISAAC) initiative is a method utilized to identify

written form of the questionnaire, with more than 300,000

the prevalence of asthma and allergic diseases in a uniform

participants and a prevalence of children with asthma during

manner worldwide.

the previous 12 months varying from 1.6 to 36.8%.3 After an
average of 7 years, phase III of this project was carried out, in

The ISAAC methodology consists of the administration of
a written questionnaire (WQ) and/or a video questionnaire,

56

with the WQ being most often used as it is low cost,

schoolchildren and adolescents. At the centers that assessed

countries

and

involving

approximately

500,000
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6 to 7-year-old children, the prevalence of asthma had varied

peninsula during the first year of life. Furthermore, the EISL

at 59%, with 64% exhibiting an increased number of

was developed to investigate the association of wheezing

asthmatics, whereas, at locations that investigated children

with other respiratory diseases, such as pneumonia, and to

aged 13 to 14 years, 77% demonstrated variation and 51%

define possible risk factors for wheezing or pneumonia in

found evidence that the prevalence of asthmatics had

infants during the first 12 months of their lives. This study, in

increased.4

common with ISAAC, employs standardized case definitions

In Brazil, phase I of ISAAC was initially carried out using

and methodology, increasing the value of comparisons

WQ in São Paulo, Curitiba, Porto Alegre, Itabira, Recife,

between centers in different countries and facilitating

Salvador and Uberlândia, among other places, with the

international collaboration.

prevalence of asthma varying between 4.8 and 26.4% of
children.5-9 During 2002 and 2003, phase III of ISAAC was

Before the questionnaire was applied, it was translated

undertaken in Brazil, with 21 participating centers in 20 cities,

into Portuguese, back translated into Spanish and validated

although nine centers only assessed adolescents. It was

for our population.17 This instrument consists of 65 questions

demonstrated that the mean prevalence rates of asthma

on demographic characteristics, wheezing, respiratory

among schoolchildren and adolescents were 24.3 and

infections and risk factors. The questions referring to

19.0%, respectively, with higher rates observed at centers

epidemiology are shown in Figure 1.

10

closer to the equator.

In 1995, during ISAAC phase I in Curitiba, Ferrari et al.
observed that the prevalence rate of asthma symptoms
among adolescents was 18.4% and, 6 years later, Riedi et al.
carried out phase III of the study, observing a prevalence of
asthma symptoms in adolescents of 18.7%, with no increase
6,11

compared with the previous evaluation.

The prevalence of asthma in children under 5 years old
has been little studied due to the difficulty in establishing a
diagnosis of the disease in this age group and because other
respiratory diseases cause wheezing and could be confused
with all associated with asthma. In a one year cohort of 188
full term neonates from low income families, Mallol et al.
found that 80.3% of them had had an episode of wheezing
during the first year of life, 43.1% had suffered three or more

During the 17-month study period, the City Health
Department (Secretaria Municipal de Saúde) had 107 health
centers, 35 of which we selected by lots, proportionally
distributed across the municipal territory. These healthcare
units are administrated by eight regional administrations,
each of which control a certain number of centers. Thus, if a
regional administration was responsible for 20 healthcare
units it corresponds to 20/107 = 18.7% of the total number.
This percentage of 35 is 6.5 and was rounded up to seven
healthcare units. We chose this method because if the city
had simply been divided into four quadrants the resulting
population distribution would not have been homogeneous,
since the municipal territory is triangular in shape, with
irregular demographic distribution.

crises and 44.1% had wheezed during the first 3 months.12 In
the United States and England, cohort studies found evidence
that the prevalence of infants who wheezed during the first
year of life varied between 10 and 42%, and that from 8 to
13-16

17.2% suffered more than three episodes.

During the period between August 2005 and December
2006, the parents or legal representatives of infants aged
between 12 and 15 months who consecutively attended the
healthcare units for routine immunization were approached
and invited to take part. The study was explained to them

Despite the different methods used to investigate the

and, if they agreed to participate, they signed an informed

prevalence rates of wheezing and asthma in infants, these are

consent form and completed the WQ. Sixteen medical

still relatively unknown and a standardized and validated

students were helping with data collection and they

instrument is being employed in order to identify these rates.

requested respondents to complete 95% of the questions on

The objective of this study was to identify the prevalence of

the instrument, avoiding leaving questions unanswered.

recurrent wheezing in infants in Curitiba, PR, Brazil, using a

These interviewers attended the health centers once a week

standardized and validated WQ.

on differing days. The sample was selected by convenience

Methods

and totaled 3,003 infants in order to meet the study
objectives.

This study was carried out in the city of Curitiba, as part of
the International Study of Wheezing in Infants (Estudio

This study was approved by the Human Research Ethics

Internacional de Sibilancias en Lactantes, EISL). The EISL is a

Committee at the Hospital de Clínicas, Universidade Federal

multicenter, international, cross-sectional study designed to

do

Paraná,

hearing

number

assess prevalence, severity and other characteristics of

participants’

parents

or

wheezing in infants in Latin America and the Iberian

informed consent forms.

legal

1024.063/2005-05,
representatives

and

signed
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Figure 1 - Questions on epidemiology of recurrent wheezing

Statistical analysis

Results

Employing the ISAAC methodology and based on

The study included 3,003 individuals, 1,522 (50.7%) of

prevalence rates of wheezing of 30 and 25% at two different

whom were male. Mean age at interview was 13.4±1.2

centers, the study power is 95%, with a significance level of

months. Birth weight was 3.2±0.6 kg, and current weight was

1% for this sample.1

10.5±1.5 kg. Length at birth was 48.0±3.0 cm, and current
length was 75.6±3.4 cm. Ethnic distribution was as follows:

Categorical

variables

are

presented

as

frequency

distributions. Comparisons between proportions were made

84.8% white, 13.9% afro-descendants, 0.6% Asian and
0.7% others.

using the chi-square test. The level of significance was set at
α = 0.05. Statistical analysis of data was performed using
Minitab 14 (Minitab, Brazil).

A total of 1,364 infants (45.4%) had suffered episodes of
wheezing during their first 12 months of life, with onset of
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symptoms at 5.5±3.1 months, with 678 (22.6%) of these

schoolchildren and adolescents in many different parts of the

having had three or more episodes.

globe.3,4 In Brazil, the ISAAC initiative found evidence of an

In 84.6% of the wheezing children treatment was with

elevated prevalence of asthmatic children in the regions that

β2-agonists, with inhaled corticosteroids in 18.5%, oral

were studied, putting the country in eighth position in the

corticosteroids

world and with higher rates observed at centers closer to the

in

24.3%

and

leukotriene

receptor

equator.3,5 Phases I and III of the ISAAC study were carried

antagonists in 5.4%.
frequently),

out at our centre and did not find evidence that the prevalence

intense breathing difficulties and emergency visits were

rates of children with symptoms of asthma had changed

reported for 58.9, 46.2 and 57.6% of the infants who

between 1995 and 2001, when prevalence rates were 18.4

wheezed,

and 18.7%, respectively.6,11

Nocturnal

symptoms

respectively;

(sometimes

while

12.7%

and

of

these

were

hospitalized due to asthma and 10.9% had had a medical
Few studies have assessed the prevalence of wheezing

diagnosis of asthma.
Stratifying the wheezing infants by number of crisis as

and asthma in infants. In Chile, Mallol et al. demonstrated

greater than or equal to three crises or less than three during

that 80.3% of infants in low income families wheezed during

the first 12 months of life, we found that nocturnal symptoms

their first year of life and that 43.1% of these infants had

(sometimes and frequently), emergency visits, use of

suffered more than three episodes.12 In the United States

β2-agonists, severe symptoms, hospital admissions due to

and the United Kingdom, the number of children wheezing

asthma and medical diagnosis of asthma were all more

during the first year of life, according to the results of cohort

frequent among those who had suffered three or more

studies, varied from 10 to 42%, while from 8 to 17.2%

episodes of wheezing (Table 1).

suffered more than three episodes.13-16

Discussion
Standardized and validated WQ have been used

Irrespective of the methods employed, the prevalence of

internationally for verifying the prevalence of asthma in

wheezing and asthma in infants has not been reported,

Table 1 - Comparison between wheezing children with three or more episodes and less than three episodes of wheezing and
the characteristics of their wheezing
≥ 3 crises**
n = 678 (%)

< 3 crises**
n = 682 (%)

Never

54 (4)

131 (9.7)

Rarely

128 (9.4)

244 (18)

Sometimes

241 (17.8)

209 (15.4)

Frequently

254 (18.8)

93 (6.9)

Characteristics of wheezing

p

Nocturnal symptoms*

< 0.0001

Emergency visit†
Yes

470 (34.7)

310 (22.9)

No

208 (15.3)

368 (27.1)

Yes

608 (45.8)

539 (40.6)

No

58 (4.4)

123 (9.2)

< 0.0001

Treated with β2-agonist‡
< 0.0001

Severe symptoms§
Yes

402 (29.6)

226 (16.7)

No

274 (20.2)

454 (33.5)

< 0.0001

Hospital admission for asthma||
Yes

116 (8.6)

56 (4.1)

No

560 (41.4)

622 (45.9)

< 0.0001

Medical diagnosis of asthma¶
Yes

110 (8.1)

38 (2.8)

No

567 (41.8)

642 (47.3)

Number of unanswered questions: 6*, 6†, 6‡, 6§, 8||, 5¶, 4**.

< 0.0001
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whether because of the lack of standardized instruments or

Analyzing the prevalence of wheezing during the previous

the difficulties involved in diagnosing asthma in this age

12 months with medical diagnosis of asthma, it is observed

group.

that

In this study we observed a prevalence rate of 45.4%
infants with wheezing, with onset of crises at 5.5 months. The
proportion of wheezing children who had suffered three or
more crises was 22.6%, higher than in developed countries,
but below that found in low-income families in Chile.12-16

there

is

a

discrepancy

with

the

numbers

of

schoolchildren and adolescents. The difficulty that doctors
have in defining a recurrent wheezing disease as asthma is
evident. The percentage of asthma diagnoses found, 8.1%, is
similar to what has been reported with older children.6
According to Rosário & Ferrari, the low sensitivity of the
question “have you ever had asthma?”, associated with the

These differences may be related both to the level of

absence of some questions in the ISAAC questionnaire, may

socioeconomic and cultural development of the regions being

have reduced the true prevalence of asthmatic children in our

studied and to the method that we used to determine

city, since around 70% of the probable asthmatics replied

prevalence, applying a WQ, in contrast with the other studies.

that they had never had asthma.6,23 When this instrument

Diagnosing asthma in infants is made more difficult by
other kind conditions that manifest with coughing, dyspnea
and wheezing, in addition to the variety of wheezing
phenotypes that have been described.18-20 In order to aid
with diagnosing asthma within this age group, CastroRodriguez et al. developed a clinical score including personal
and family history of atopic disease that is easy to apply and
has predictive value for asthma.21
Nevertheless,

according

to

was validated for the study population, the question, “Has
your baby had wheezing in the chest or bronchitis or whistling
during his/her first 12 months of life?”, confirmed by chest
auscultation, exhibited better sensitivity.17 The difference
being that, in ISAAC data is dependent on the memories of
those completing the questionnaire, whereas, in the case of
EISL, the time elapsed between events was shorter, the child
was more dependent on parents and the doctor confirmed the
reply by physical examination.

and

If we observe the elevated proportion of probable

international consensus documents, the majority of asthma

several

national

asthmatics found by our study with that found by Riedi et al.,

diagnoses are clinical, particularly in children less than five

either we are overestimating our data, or we are

years old. These guidelines suggest a diagnosis of asthma

underestimating the data produced by applying the ISAAC

may become easier when children have suffered three or

questionnaire in Curitiba in 1995 and 2001.11 These figures

more episodes of wheezing during the previous 12 months in

allow us to define the 22.6% of wheezing children who

conjunction with a positive answer to one of the following

suffered three or more crises as probable asthmatics,

questions: has the child had or does the child have episodes of

assuming that the prevalence of adolescent asthmatics in

lack of air (dyspnea)? Has the child had or does the child have

Curitiba did not vary.11

wheezing crises or recurrent episodes of wheezing? Does the
child have persistent coughing, particularly at night or on
waking? Is any medication given when the symptoms occur,
and, if so, with what frequency?18,19
Even taking into account the problems involved in making
a diagnosis of asthma in children less than 5 years old and the
different phenotypes of wheezing, the elevated proportion of
wheezing infants that we observed, associated with the
characteristics of their wheezing, it can be stated that, in our
milieu, there is a high proportion of wheezing infants who are
probably asthmatics.
The arbitrary cutoff of three crises proved useful to
demonstrate that, in the group with three or more crises, the
frequency of nighttime symptoms, more severe symptoms,
need for hospital admissions and diagnosis of asthma by a
doctor were all significantly greater. Recurrence of crisis more

One possible limitation of this study is that the sample was
a low-income population, which could result in bias, since rich
and poor countries have exhibited different rates of wheezing
infants in cohort studies. The question remains unanswered
of whether the results would have been similar if the
questionnaire had been applied to unequal social classes.12
We conclude that the prevalence of recurrent wheezing is
elevated among the infants of Curitiba, with early onset and
high morbidity and possibly represents a significant
proportion of asthmatics.
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