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Epidemiological aspects of and risk factors
for wheezing in the first year of life*

Aspectos epidemiologicos e fatores de risco
para sibilancia no primeiro ano de vida

Hamilton Rosendo Fogaca, Fernando Augusto de Lima Marson,
Adyléia Aparecida Dalbo Contrera Toro, Dirceu Sol¢, José Dirceu Ribeiro

Abstract

Objective: To determine, in a sample of infants, the prevalence of and risk factors for occasional wheezing
(OW) and recurrent wheezing—wheezy baby syndrome (WBS). Methods: Parents of infants (12-15 months of
age) completed the International Study of Wheezing in Infants questionnaire. Results: We included 1,269
infants residing in the city of Blumenau, Brazil. Of those, 715 (56.34%) had a history of wheezing, which
was more common among boys. The prevalences of OW and WBS were 27.03% (n = 343) and 29.31% (n =
372), respectively. On average, the first wheezing episode occurred at 5.55 + 2.87 months of age. Among the
715 infants with a history of wheezing, the first episode occurred within the first six months of life in 479
(66.99%), and 372 (52.03%) had had three or more episodes. Factors associated with wheezing in general were
pneumonia; oral corticosteroid use; a cold; attending daycare; having a parent with asthma or allergies; mother
working outside the home; male gender; no breastfeeding; and mold. Factors associated with WBS were a cold;
physician-diagnosed asthma; ER visits; corticosteroid use; pneumonia; bronchitis; dyspnea; attending daycare;
bronchodilator use; having a parent with asthma; no breastfeeding; mother working outside the home; and a
dog in the household. Conclusions: The prevalence of wheezing in the studied population was high (56.34%).
The etiology was multifactorial, and the risk factors were intrinsic and extrinsic (respiratory tract infections,
allergies, attending daycare, and early wheezing). The high prevalence and the intrinsic risk factors indicate
the need and the opportunity for epidemiological and genetic studies in this population. In addition, mothers
should be encouraged to prolong breastfeeding and to keep infants under six months of age out of daycare.

Keywords: Asthma; Prevalence; Risk factors.

Resumo

Objetivo: Determinar a prevaléncia e os fatores de risco para sibilancia ocasional (SO) e recorrente — sindrome do
lactente sibilante (SLS). Métodos: Pais de lactentes (12-15 meses de idade) responderam o questiondrio escrito
Estudio Internacional de Sibilancias en Lactantes. Resultados: Foram incluidos 1.269 lactentes residentes na
cidade de Blumenau (SC). Desses, 715 (56,34%) apresentavam sibilancia, sendo essa mais frequente nos meninos.
As prevaléncias de SO e SLS foram de 27,03% (n = 343) e 29,31% (n = 372), respectivamente. O primeiro episddio
de sibiladncia ocorreu aos 5,55 + 2,87 meses de idade em média. Em 479/715 (66,99%) lactentes com sibilancia,
o0 primeiro episddio ocorreu nos primeiros seis meses de vida, enquanto 372/715 (52,03%) apresentaram trés
ou mais episddios. Os fatores associados com sibilancia foram pneumonia; uso de corticoide oral; resfriado;
frequéncia a creches; pais com asma e/ou alergia; mde com emprego; género masculino; sem aleitamento
materno; e mofo. Os fatores associados com SLS foram resfriado; diagnostico médico de asma; visitas a servico
de emergéncia; uso de corticoide oral/inalatdrio; pneumonia, bronquite; dispneia; frequéncia a creches; uso
de broncodilatador; pais com asma; sem aleitamento materno; mée com emprego; e presenca de cachorro na
residéncia. Conclusdes: A prevaléncia de sibilancia na populacdo estudada foi elevada, sendo multifatorial e
com fatores de risco intrinsecos e extrinsecos (infeccdes do trato respiratdrio, alergia nos pais, frequéncia a
creches e idade precoce de chiado). A elevada prevaléncia e os fatores de risco intrinsecos encontrados indicam a
necessidade e a oportunidade para estudos epidemioldgicos e genéticos nessa populagdo. Além disso, estratégias
para que as maes aumentem o periodo de amamentagdo ao seio e evitem que seus filhos frequentem creches
antes dos seis primeiros meses de vida devem ser estimuladas.
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Introduction

Wheezing in the first year of life can be
classified as occasional wheezing (OW) or
recurrent wheezing, the latter being known as
wheezy baby syndrome (WBS). Both are common
clinical conditions that are heterogeneous and
are caused by numerous diseases and airway
injury, manifesting clinically and biochemically
as a variety of phenotypes.("?

Some children have transient early WBS,
whereas others have early respiratory symptoms
that can be the first manifestation of asthma. In
recent decades, studies have investigated the risk
factors for WBS and the relationship between
WBS and the development of asthma, issues
that are central to asthma prevention."” Most
school-age children with a history of asthma and
impaired pulmonary function have a history of
OW or WBS in the first year of life.

Studies conducted in Brazil®® and other
countries®'? have shown that OW and WBS are
common in the first year of life, their prevalence
ranging from 13.0% to 80.3%. Although the
prevalence of WBS is high, it has been reported
that WBS disappears after early childhood."”
Because the prevalence of wheezing is high, it
is necessary to determine the severity of and
risk factors for OW and WBS in the first year
of life in Brazil.

OW and WBS in the first year of life are
noteworthy for two reasons: (i) individuals exposed
to risk factors for OW or WBS are more likely
to develop asthma; (ii) most patients with WBS
have viral exacerbations, without atopy, and do
not develop asthma.?"

Prevalence studies of OW and WBS in the first
year of life have identified several risk factors,
including a family history of asthma; certain
dietary and occupational habits during pregnancy;
passive smoking; lack of breastfeeding; male
gender; attending daycare; certain environmental
pollutants (cigarette smoke and sensitization to
aeroallergens, including dust mite aeroallergens,
cockroach aeroallergens, and animal dander);
pneumonia or viral respiratory infections caused
by respiratory syncytial virus or rhinovirus; and
use of antibiotics or paracetamol.?'?

The Estudio Internacional de Sibilancias en
Lactantes (EISL, International Study of Wheezing
in Infants) questionnaire was created in 2005 in
order to evaluate the prevalence, severity, and
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characteristics of wheezing in the first year of
life in Latin America and Europe.('?

The EISL questionnaire was used in an
international multicenter study involving Latin
American countries, Spain, and the Netherlands,
having been standardized and validated for use
in all of the aforementioned countries, including
Brazﬂ.[6,10,14—]6]

The objective of the present study was to
determine the prevalence of and risk factors for
OW and WBS in the first year of life in a sample
of infants in the city of Blumenau, Brazil.

Methods

A prospective cross-sectional study was
conducted at 43 health care clinics in the city of
Blumenau, the EISL questionnaire being used.®'?

In order to calculate the sample size, we used
the method used in the EISL,'" considering that
the prevalence of wheezing was 25-300%. Taking
into account a power of 95% and an o of 0.01,
we calculated that 1,100 infants were required.

The EISL questionnaire consists of 50 questions
regarding wheezing, risk factors, demographic
characteristics, and environmental characteristics,
having previously been translated into Brazilian
Portuguese and validated for use in the Brazilian
population.?

The EISL questionnaire was administered by
the principal investigator and previously trained
health care clinic staff and was completed by the
caregivers of the infants (age, 12-15 months), in
accordance with the method proposed and used
in the original study,"¥ during visits for routine
immunization or routine child care visits to the
health care clinics over a period of 18 months.

All of the infants whose legal guardians gave
written informed consent were included in the
present study. The study was approved by the
Research Ethics Committee of the Fundacdo
Universidade Regional de Blumenau, located
in the city of Blumenau (Protocol no. 039/08).

Infants who had previously been diagnosed
with genetic disease, neuropathy, myopathy, heart
disease, primary or secondary malnutrition, cystic
fibrosis, or somatic malformations were excluded,
as were those with limited life expectancy. The
infants were divided into three groups: the WBS
group, comprising infants who had had three
or more episodes of wheezing; the OW group,
comprising infants who had had fewer than three
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episodes of wheezing; and the nonwheezing
group, comprising infants who had never wheezed.

The data obtained by the EISL questionnaire
were coded, entered into a Microsoft Excel® 2007
database, and statistically analyzed with the
use of the Statistical Package for the Social
Sciences, version 18.0 (SPSS Inc., Chicago, 1L,
USA), for Windows. Bivariate and multivariate
logistic regression analyses were used in order
to compare risk factors between wheezing and
nonwheezing infants, as well as between the
OW and WBS groups. The results are presented
as OR and 95% Cl. The variables that showed
significant values for the studied association were
described. Values of o < 0.05 were considered
statistically significant.

Results

Caregivers of 1,269 infants 12-15 months of
age were interviewed. Of those infants, 1,211
(95.439%) were White. In addition, 715 (56.34%)
had had episodes of wheezing. Of those 715
infants, 343 (27.03%) had OW and 372 (29.319%)
had WBS.

The EISL questionnaire was completed by
mothers, fathers, and others in 1,073 (84.55%),
106 (8.35%), and 90 (7.09%), respectively. The
age distribution was as follows: 12 months, in
549 (43.26%); 13 months, in 295 (23.25%);
14 months, in 331 (26.08%); and 15 months,
in 94 (7.41%).

The risk factors identified and showing positive
ORs are described in the figures and tables. Figure
1A and Table 1 show the bivariate analysis for the
presence of wheezing in the study population.
Figure 1B and Table 1 show the multivariate
analysis for the presence of wheezing in the study
population. Figures 1A/B and Table 1 show data
for the sample as a whole, comparisons being
made between wheezing infants (the OW and
WBS groups taken together) and nonwheezing
infants. Table 1 shows the distribution of risk
factors for wheezing, together with their respective
ORs and 959% Cls, among the infants studied.

The multivariate analysis showed that certain
risk factors remained. Figures 2A and 2B show
the bivariate and multivariate analyses of risk
factors for WBS, respectively. A comparison was
made between the OW and WBS groups. Table 2
shows the distribution of risk factors for recurrent
wheezing, together with their respective ORs and
959% Cls, among the infants studied.
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Discussion

The present study was the first to determine
the prevalence of and risk factors for wheezing
in infants in the state of Santa Catarina, Brazil.
In comparison with other studies conducted in
Brazil and using the EISL questionnaire, ours
showed the highest prevalence of wheezing in
the first year of life. The prevalence of wheezing
in infants was found to be 43% in the city of
Recife,” 43.20 in the city of Cuiab4,® 45.4% in
the city of Curitiba,” and 46% in the city of Sio
Paulo.” The prevalence rates of OW and WBS
were as follows: 22,7% and 22.6%, respectively,
in Curitiba®; 19,4% and 26.6%, respectively,
in Sdo Paulo®; 54.1% and 45,9%, respectively,
in Cuiaba®; and 61% and 20%, respectively, in
Porto Alegre.!” In the present study, they were
27,00% and 29.31%, respectively. In Latin America,
Europe, and the Netherlands, the prevalence
rates of wheezing in infants were found to be
21.4%, 15.0%, and 14.5%, respectively,'®"
being lower than the prevalence rate found in
the present study.

Social, economic, and environmental
characteristics, as well as climate and latitude,
have been reported as reasons for the differences
in prevalence rates across studies.!'>'®)

In the present study, the risk factors for OW
and WBS were similar to those reported in other
studies conducted in Brazil.*” Our study showed
an association of WBS with upper and lower
airway infections. 1t is known that infants have
many episodes of viral infection,"'®2" and that OW
and WBS are associated with many viruses. For
most children, episodes of wheezing associated
with respiratory infections decrease with age;
however, for some, wheezing attacks early in life
can mark the beginning of asthma.('8-2"

Viral respiratory infections can have serious
adverse effects in patients with asthma and
account for nearly 80% of all episodes of asthma
exacerbation in children and in adults. Whether
respiratory infections determine the progression
of WBS or the severity of the disease remains
unclear. 1t has been established that some viruses
induce asthma, whereas others confer protection
against it.?” Follow-up studies have shown that
the timing of birth in relation to the winter
virus peak is associated with an increased risk of
developing WBS and asthma.('®2" Such studies
suggest that children who are at an increased
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nonwheezing infants, n = 554; total, n = 1,269). In A, bivariate logistic regression analysis; in B, multivariate

Figure 1 - Factors associated with wheezing in the first 12 months of life (wheezing infants, n
logistic regression analysis.
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Table 1 - Factors associated with wheezing in the first year of life (wheezing infants, n = 715; nonwheezing

infants, n = 554; total, n = 1,269).

Type of analysis Variable OR 95% CI p
Hospitalization for pneumonia 9.08 4.36-18.93 < 0.001
Pneumonia 8.64 5.3-14.1 < 0.001
History of oral corticosteroid use 7.23 5.16-10.13 < 0.001
More than three colds in the first year 6.75 5.00-9.12 < 0.001
Current oral corticosteroid use 4.25 1.98-9.14 < 0.001
Attending daycare 2.81 2.30-3.64 < 0.001
First cold before 4 months of age 2.49 1.98-3.15 < 0.001
Attending daycare before 4 months of age 2.28 1.61-3.22 < 0.001
Bivariate Attending daycare after 4 months of age 2.13 1.67-2.71 < 0.001
Having a parent with allergies 1.83 1.46-2.31 < 0.001
Having a parent with asthma 1.83 1.39-2.40 < 0.001
Mother working outside the home 1.8 1.42-2.27 < 0.001
History of allergies 1.79 1.43-2.23 < 0.001
Mother with asthma 1.6 1.03-2.49 0.0318
Mother with allergies 1.53 1.16-2.02 0.0023
Male gender 1.42 1.13-1.77 0.002
No breastfeeding 1.33 1.06-1.66 0.0108
Mold 1.27 1.01-1.60 0.0386
History of oral corticosteroid use 4.62 3.20-6.67 < 0.001
Pneumonia 4.08 2.40-6.93 < 0.001
More than three colds in the first year 3.26 2.31-4.60 < 0.001
First cold before 4 months of age 1.88 1.42-2.48 < 0.001
Multivariate Attending daycare before 4 months of age 1.83 1.36-2.46 0.0001
Attending daycare after 4 months of age 1.74 1.13-2.68 0.0118
Having a parent with allergies 1.69 1.28-2.23 0.0002
Having a parent with asthma 1.40 1.00-1.95 0.0496
History of allergies 1.32 1.01-1.72 0.0442

risk of developing acute viral bronchiolitis are
also more likely to develop WBS and asthma.('7-2"

In our study, the risk of OW and WBS was
found to be higher in the infants who attended
daycare than in those who did not. Parents and
physicians know that attending daycare in the
first two years of life is a risk factor for recurrent
respiratory infections. This has been extensively
studied. In contrast, conflicting results indicate
that the risk of developing asthma is higher®>2?
or lower®#?9 in infants who attend daycare or
have older siblings than in those who do not.
Therefore, attending daycare as a risk factor
for WBS is intriguing because it appears to
have contrasting effects. On the one hand, if
attending daycare is associated with the presence
of recurrent wheezing, the long-term prognosis
of such patients is probably good. On the other
hand, if attending daycare is a risk factor for
severe wheezing, this implies an increased risk of
developing asthma. Therefore, long-term studies

http://dx.doi.org/10.1590/S1806-37132014000600005

involving virus isolation are needed in order to
clarify the role of attending daycare as a risk
factor for persistent wheezing.!"

Our data indicate that male infants are more
likely to wheeze than are female infants. This has
been verified in other studies, and it is known
that, in comparison with girls, boys have narrower
airways, greater sensitization to aeroallergens,
and higher 1gE levels early in life.?® However,
although the prevalence of recurrent wheezing
is higher in boys, it decreases as they grow older
and reach adolescence.("?”

Although we did not evaluate the severity
of wheezing in the present study, an increasing
number of studies have shown the importance
of breastfeeding, especially in protecting against
severe wheezing episodes in infants. A study
evaluating 12,474 children with bronchiolitis,
1,588 of whom required hospitalization, showed
that infants whose mothers had not initiated
breastfeeding in the maternity ward were at

J Bras Pneumol. 2014;40(6):617-625



622 Fogaca HR, Marson FAL, Toro AADC, Solé D, Ribeiro JD

10
9 :
8 ——
7 — .
, , Risk
6———
g' .09 ! '
5 ' 4.89 , |
L S S S
. M3.44 | i . . : , . ' '
3 T ' : T T T r :
j j T6M2.74 W2T2 W22 42,62 1) 470 : | ' 1
\ | i ! \ - !2~44-z.3e-z.28.'2.n-
2 ! \ : ' ' ! f.86 =1 55 w152
1 ' ' noo o mnae Wheezing
0.6 .
o Protection
@\b \é({b . {—}@ &e, &z, (9\6 0{\@ \\\@ \\f_)e/ \.\\(\q 0{\@ (b%z, 792' \\fve & \{\&% 6\‘\% \\0\6
T AL ST TS S S S ST S S
5‘56 < (_,}é (_,}e} ro \\0«0 (—’}é Q{c& QQQ Q@’v §) @‘b S $&o ébf—’} NS @
S RS S L& X 3 PSSR &
& && & E S &L & T O
S O R S s Q’b*é\ S
& w&c \6& q,\\(\:b &‘?;“{\) sok‘b *oéo ‘Qéo 4‘\°& (\%{b ‘?*bo
S RN AP & D & N
N o& 0\}& R Q\o Q&é\\ @@ &co % R
& I &
<€ <O K
S
&
&
p<0.001 p=0003 p<0.001 p=0.001 p<O0.00I p =0.004 p = 0.004 p = 0.01 p = 0.02
8 :
7 T
6 :
: : Risk
5 n : 1
4 ' E '
T3'9 W3.59 |
3 : : : .
1 w.19 ' '
2 | : ;2~03 : : L
E ' H .67 .58 ¥.53
1o — — — L L _ i _ _ _ Y _ _|-Wheezing
Protection
0
N & S N > & Q
o & o < & Q N
w7 S e N N ‘(\% & Qé S K\O} O
& 8 O & D &L
Rl S o & O PO OB
S &S S o L N
O QD A\ & &
RO, & O RIS
RO E L &
Q\\ Q ™
p < 0.001 p=005 p=0013 p<0001 p=0.027 p=008 p-=0.025

Figure 2 - Factors associated with recurrent wheezing in the first 12 months of life (> 3 attacks, n = 232;
< 3 attacks, n = 343; total, n = 715). In A, bivariate logistic regression analysis; in B, multivariate logistic
regression analysis.

an increased risk of hospitalization for viral One group of authors studied a group of
bronchiolitis.®?® infants hospitalized for acute viral bronchiolitis
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Table 2 - Factors associated with recurrent wheezing in the first year of life (occasional wheezing, n = 343;

persistent wheezing, n = 232; total, n = 715).

Type of analysis Variable OR 95% CI p
More than three colds in the first year 5.09 3.69-7.01 < 0.001
Physician-diagnosed asthma 4.89 2.57-9.29 < 0.001
ER visits 3.44 2.49-4.77 < 0.001
History of inhaled corticosteroid use 2.76 1.91-3.98 < 0.001
Current oral corticosteroid use 2.74 1.35-5.54 0.0029
First cold before 4 months of age 2.72 1.91-3.80 < 0.001
Hospitalization for pneumonia 2.72 1.64-4.51 < 0.001
Hospitalization for bronchitis 2.62 1.68-4.07 < 0.001
History of oral corticosteroid use 2.47 1.81-3.37 0.001

Bivariate Difficulty breathing 2.44 1.8-3.31 < 0.001
Pneumonia 2.36 1.64-3.40 < 0.001
Attending daycare before 4 months of age 2.28 1.53-3.41 < 0.001
Age at first cold 2.11 1.56-2.84 < 0.001
History of bronchodilator use 1.86 1.21-2.86 0.0037
Attending daycare 1.55 1.14-2.11 0.0044
Having a relative with asthma 1.52 1.09-2.12 0.0119
No breastfeeding 1.46 1.09-1.96 0.0108
Mother working outside the home 1.32 0.95-1.83 0.0933
A dog in the household 0.69 0.51-0.94 0.0205
More than three colds in the first year 3.90 2.76-5.51 < 0.001
A cold 3.59 0.98-13.24 0.0545
Physician-diagnosed asthma 2.49 1.21-5.10 0.013
Multivariate ER visits 2.03 1.38-2.97 0.0003
History of inhaled corticosteroid use 1.67 1.06-2.63 0.0273
First cold before 4 months of age 1.58 1.13-2.22 0.0082
Difficulty breathing 1.53 1.06-2.22 0.0246

and noted that the duration of breastfeeding
was inversely related to the duration of oxygen
use and hospitalization, having reported that,
for each month of breastfeeding, there was an
11-h reduction in the duration of oxygen use. ?%
Therefore, mothers should be encouraged to
prolong breastfeeding and to keep infants under
6 months of age out of daycare.

Another group of authors®® found that reduced
tobacco exposure and increased intake of oily
fish during pregnancy and early childhood can be
effective in reducing the incidence of asthma at
two years of age. The differential impact on boys
and girls suggests that the pathophysiology of
asthma depends on the gender of the children.

One of the risk factors for WBS and asthma in
children is a family history of atopy and allergies.
In our study, we found that the infants whose
parents had asthma and allergies were more likely
to have episodes of OW and WBS than were those
whose parents had no family history of asthma

http://dx.doi.org/10.1590/S1806-37132014000600005

or allergies. This finding suggests that genetic
factors play an important role in OW and WBS.

One limitation of the present study is that we
did not address risk factors that might be specific
to the study population. However, this provides
an opportunity for studies investigating daycare
attendance and the presence/absence of older
siblings.

In conclusion, the prevalence rate of wheezing
in infants in the city of Blumenau was 56.34%,
of which 27.31% and 29.31% of OW and WBS,
respectively. The etiology was multifactorial,
and the risk factors were intrinsic and extrinsic,
including respiratory tract infections, having a
parent with allergies, attending daycare, and
early wheezing. The high prevalence of WBS
and the intrinsic risk factors indicate the need
and the opportunity for epidemiological and
genetic studies in this population.
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