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This study aimed to determine the prevalence of 
admission for wheezing and associated factors in a sample 
of 2,079 infants with recurrent asthma-like symptoms from 
11 centres in six South American countries.

Methods

This study is part of the International Study of Wheezing in 
Infants (EISL, from the Spanish “Estudio Internacional de 
Sibilancias en Lactantes”) Phase 3 (South America), based 
on the general population, and designed to determine the 
prevalence of wheezing and associated risk/protective 
factors in random samples of infants during the first year 
of life. A detailed description of EISL methodology is pub-
lished elsewhere.1 In short, EISL uses a validated question-
naire on wheezing and associated potential risk/protective 
factors16,17 to be completed by parents/guardians of chil-
dren 12–15 months of age when attending their health care 
centres for official immunisation schedules or scheduled 
routine health care. It includes questions about wheezing 
episodes (onset, frequency and severity), protective/risk 
factors (pre-and postnatal tobacco exposure, breastfeed-
ing, maternal education), day-care attendance, comorbidi-
ties such as pneumonia, and admissions for wheezing, visits 
to ED, severe wheezing episodes, among others. This study 
has been carried out in 11 centres from six South-American 
countries: Argentina (Buenos Aires), Brazil (Curitiba, 
Cuiabá, São Carlos, São José do Rio Preto, São Paulo and 
Uruguaiana), Colombia (Bucaramanga), Chile (Santiago), 
Peru (Lima) and Uruguay (Montevideo). For the EISL-3 

Introduction

A significant group of infants with recurrent asthma-like 
symptoms (also called recurrent wheezing, recurrent lower 
respiratory illness, among others) progress with severe 
episodes resulting in frequent consultations to Emergency 
Department (ED) and subsequent admissions.1–4 This feature 
has been highlighted by the International Study of Wheezing 
in Infants (EISL) from the Spanish Estudio Internacional de 
Sibilancias en Lactantes and occurs in affluent and non-
affluent localities.1,2 This more severe progression can be 
related to severe comorbidities such as pneumonia5 and 
enhanced use of health facilities and admissions to hospi-
tal, particularly in developing countries.1,5–9

Hospital admissions for wheezing in early life has been 
identified as a risk factor for the development of asthma 
later during childhood and adolescence10,11 and infants 
suffering from frequent and severe episodes of wheezing 
in the first year of life are at a higher risk of diminishing 
lung function, asthma and chronic obstructive pulmonary 
disease later in life.12–14 Hence, identifying risk/protective 
factors related to admissions in infants with recurrent 
asthma-like symptoms may help to develop early strate-
gies for preventing admissions in this group of infants with 
recurrent asthma-like symptoms.

In older children and adults, asthma admissions’ preva-
lence and related factors show significant variations among 
countries.15 However, specific information on the preva-
lence of admissions for wheezing exacerbation and associ-
ated factors in infants suffering from recurrent asthma-like 
symptoms, particularly from developing regions, is scarce.

Abstract
Background: Contrary to what happens in children and adults, the prevalence and the factors 
related to hospitalisation for asthma/wheezing in infants with recurrent asthma-like symptoms 
are poorly known.
Methods: This study is part of the International Study of Wheezing in infants Phase 3; 
2,079  infants (aged 12–18 months) with recurrent asthma-like symptoms, from 11 South 
American centres, were studied to determine the prevalence and the associated factors for 
wheezing exacerbation admission. Descriptive statistics and multivariate logistic regression 
were employed for analysis.
Results: The prevalence of admission for wheezing was 29.7% (95% CI 27.7–31.6) and was signifi-
cantly associated to severe wheezing episodes (OR: 3.89; 95% CI: 2.93–5.18, p < 0.001), physi-
cian-diagnosed asthma (OR: 1.79; 95% CI: 1.33–2.41, p < 0.0001), use of inhaled corticosteroids 
(OR: 1.78; 95%CI: 1.38–2.29, p < 0.0001), maternal tobacco smoking during pregnancy (OR: 
1.69; 95% CI: 1.19–2.39, p = 0.003) and onset of wheezing in the first trimester of life (OR: 1.30; 
95% CI: 1.02–1.66, p = 0.038). Breast feeding ≥4 months (OR: 0.72; 95% CI: 0.54–0.96, p = 0.004), 
maternal high educational level (>12 years) (OR: 0.66; 95% CI: 0.51–0.85, p = 0.001) and total 
monthly household income ≥US$ 3,000 (OR: 0.34; 95% CI: 0.18–0.67, p = 0.002), were protective 
factors.
Conclusions: Infants with recurrent asthma-like symptoms have a high rate of admissions. 
Tobacco smoking in pregnancy, viral respiratory illness in the first trimester of life and severe 
progression were risks for admissions. Improving medical management to prevent severe exac-
erbations, prolonging the postnatal period at home longer than 3 months, favouring breast-
feeding and avoiding smoking during pregnancy may have a preventive role for admissions in 
infants with recurrent asthma-like symptoms.
© 2021 Codon Publications. Published by Codon Publications.

KEYWORDS
asthma admissions;
recurrent wheeze 
infants;
severe wheezing;
wheezing illness;
wheezing prevalence;
young children



Admissions for asthma-like symptoms in infants� 49

performed using statistical software (MedCalc Statistical 
Software version 19.5.3, Ostend, Belgium)

Results

A total of 11 centres provided 12,405 questionnaires cor-
rectly completed, and the mean response rate was 82.1%; 
the mean age for the whole sample of infants (50.6% 
male) was 13.4 ± 1.5 months. There were 2,079 infants 
with recurrent asthma-like symptoms, with a mean period 
of 13.3 ± 1.3 months; this section presents their hospital 
admission data for wheezing and associated factors. The 
prevalence of hospital admissions for wheezing in infants 
with asthma-like symptoms at the different participating 
centres is in Table 1; the mean prevalence of admission 
was 29.8% (95% CI: 27.8–31.7), varying from 11.9% in Curitiba 
to 47.9% in Buenos Aires (p < 0.001). As an illustration, this 
was 3.3 times higher than the prevalence of admissions for 
asthma-like symptoms found in the whole sample (9.0%; 
95% CI: 8.5–9.5), p < 0.001, which varied from 3.8% in Cuiaba 
to 22.1% in Buenos Aires.

Admission for wheezing was significantly associated 
with physician diagnostic of pneumonia, and 57.9% of 
infants with recurrent asthma-like symptoms admitted for 
wheezing have had the diagnosis pneumonia (OR: 5.34, 95% 
CI: 4.37–6.58, p = 0.001). In infants visiting ED for wheezing, 
37.9% reported admission for wheezing and both were sig-
nificantly related (OR: 7.36; 95% CI: 5.28–10.17, p = 0.0001). 
Table 2 displays the correlations between hospitalisation 
for asthma-like symptoms and the other studied factors. 
The result of the adjusted multivariate logistic regression 
analysis is in Table 3, which shows the association between 
admission for recurrent asthma-like symptoms and com-
puted risk/protective factors. Although a household 
income of ≥USD 3,000 per month protected against admis-
sions for wheezing, it is worth noting that the monthly 
household income varied significantly among centres 
(p = 0.001). On average, 68% (95% CI: 65.88–70.01) reported 
a household income per month of ≤USD 1,000, whereas 
4.5% (95% CI 3.71–5.56) reported ≥USD 3,000. The ORs and 
95% CI for variables either significantly associated with or 

study, random samples of at least 735 infants, enough to 
detect a significant difference in the prevalence of recur-
rent wheezing (three or more episodes) of 5% between two 
centres, one of which should have 20% prevalence, with 
a CI of 95% and a power of 85%, were required from the 
participating centres. Centres obtained ethics approval to 
the requirements of the country and funded their study; 
parents or guardians who accepted to participate in the 
study filled in the questionnaire after reading and signing a 
full-informed written consent.

Definitions

The questions employed for assessing the severity of 
wheezing episodes in the past 12 months were: “Has your 
baby ever been hospitalised for wheezing?”; “In the past 
12 months, has the wheezing or whistling in his/her chest 
ever been so severe (so intense) that you have had to take 
him/her to an ED (Hospital, Clinic, etc.)?”; and “Has the 
wheezing or the whistling in his/her chest been so severe 
that your baby was choking and having real difficulty 
breathing?”. We also computed questions on potential risk/
protective factors for admissions in this group of infants as 
smoking during pregnancy, current maternal smoking, day-
care attendance, exclusive breastfeeding during 4 months 
or more, number of siblings, maternal level of education, 
employment status of the mother, monthly household 
income, wheezing episode in the first 3 months of life, 
parental asthma, dermatitis during the first year of life, 
among others.

Data analysis

Descriptive statistics were employed to compare the prev-
alence of admission for wheezing in infants from different 
participating centres. We used multivariate logistic regres-
sion adjusted for centre, sex and birth weight to assess 
the factors associated with hospital admission for wheez-
ing (risk/protection). The results are expressed as mean 
and 95% CI, except for age (mean ± SD). A p-value less than 
0.05 was considered statistically significant. Analysis was 

Table 1  Prevalence of admissions for wheezing in 11 South American centres in infants with recurrent asthma-like symptoms. 
EISL Phase III-South America.

Centres N Admission for wheezing (%) (95% CI) Total with asthma-like symptoms

Buenos Aires (Argentina) 134 47.86 (42.07–53.70) 280
Cuiabá (Brazil) 25 18.9 (13.17–26.47) 132
Curitiba (Brazil) 23 11.92 (8.07–17.25) 193
São Carlos (Brazil) 21 29.58 (20.23–41.02) 71
São José do Rio Preto (Brazil) 67 19.48 (15.64–23.99) 344
São Paulo (Brazil) 119 41.18 (35.65–46.93) 289
Uruguaiana (Brazil) 48 32.43 (25.42–40.34) 148
Santiago (Chile) 35 19.23 (14.16–25.57) 182
Bucaramanga (Colombia) 28 35.00 (25.45–45.92) 80
Lima (Peru) 33 20.75 (15.18–27.71) 159
Montevideo (Uruguay) 84 41.79 (35.19–48.70) 201
Total 617 29.68 (27.75–31.68) 2,079
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were admitted to hospital by wheezing exacerbations and 
it was mainly associated with a more severe progression 
evidenced by the use of oral and inhaled corticosteroids, 
visits to ED and severe episodes of wheezing. In older asth-
matic children and adolescents, a more severe progression 
characterised by previous admissions, asthma-related ED 
visit, poor control of asthma symptoms, tobacco exposure, 
having a lower household income, use of corticosteroids, 
being preschool-aged, among others, are significant risks 
for asthma admissions and re-admissions.18,19 In our group 

not associated with admission for wheezing in infants with 
recurrent asthma-like symptoms are shown in Figure 1.

Discussion

The present study shows that about 30% (rounded from 
29.7%) of infants with recurrent asthma-like symptoms 

Table 2  Correlation between admission for wheezing in 
infants with recurrent asthma-like symptoms and other 
study variables.

Correlation 
coefficient 

(Rho) p (2-tailed)

Gender (male) 0.051 0.021

Birth weight ≤2,500 0.05 0.83
History of parental asthma 0.077 0.001
History of parental eczema 0.028 0.21
History of parental rhinitis 0.016 0.51
Infant eczema 0.006 0.77
Caesarean section birth 0.003 0.90
Wheezing ≥7 episodes 0.109 0.001
Wheezing in the first 3 months 

of life
0.13 0.001

Physician diagnostic of 
pneumonia

0.368 0.001

Admission for pneumonia 0.507 0.001
Colds ≥6 or more a year 0.087 0.001
Cold in the first 3 months of life 0.044 0.052
Use of antibiotics >4 times a year 0.006 0.81
Use of inhaled bronchodilators 0.123 0.001
Use of inhaled corticosteroids 0.206 0.001
Use of oral corticosteroids 0.258 0.001
Passive tobacco exposure 0.044 0.045
Maternal tobacco smoking 0.107 0.001
Tobacco smoking during 

pregnancy
0.093 0.001

Outdoor air pollution (smog) 0.004 0.84
Dog in the house at birth 0.051 0.027
Cat in the house at birth 0.017 0.45
Cat in the house during the first 

year of life
0.04 0.09

Dog in the house during the first 
year of life

0.009 0.70

Molds stains on walls 0.026 0.24
People living in the house ≥6 0.015 0.50
Day-care attendance 0.084 0.001
Breast feeding ≥4 months 0.089 0.001
Maternal education low  

(≤6 years)
0.03 0.17

Maternal education medium  
(12 years)

0.072 0.001

Maternal education high  
(>12 years)

0.093 0.001

Household income per month 
≤US$1,000

0.076 0.001

Table 3  Admission for wheezing and its relationship 
with other variables in infants with recurrent asthma-like 
symptoms. EISL Phase III South America (*).

OR 95% CI p

Gender 1.04 0.81–1.33 0.753
Wheezing in the first 3 months 1.30 1.02–1.66 0.038
Use of inhaled corticosteroids 1.78 1.38–2.29 0.000
Severe episode of wheezing 3.89 2.93–5.18 0.000
Physician diagnosed asthma 1.79 1.33–2.41 0.000
Tobacco during pregnancy 1.69 1.19–2.39 0.003
Second-hand tobacco exposure 

(passive)
1.00 0.77–1.29 0.969

Parental asthma 1.19 0.88–1.60 0.252
Day-care attendance 0.91 0.68–1.20 0.493
Maternal high educational level 

(>12 years)
0.66 0.51–0.85 0.001

Cold in the first 3 months of life 1.32 1.03–1.70 0.027
Infant eczema 0.91 0.71–1.17 0.479
Siblings ≥2 1.03 0.79–1.35 0.813
Breastfeeding for ≥4 months 0.72 0.54–0.96 0.004
Monthly household income 
≤US$ 1.000

0.80 0.60–1.05 0.107

Use of oral corticosteroids 2.16 1.65–2.83 0.000
Monthly household income 
≥US$ 3,000

0.34 0.18–0.67 0.002

*Adjusted by sex, birth weight, and centre.

Figure  1  Risk/protective factors significantly associated 
with admission to hospital in infants with recurrent asthma-
like symptoms. EISL Phase 3-South America.
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in infants, children and adolescents as found in large epi-
demiological studies.1,15 The authors have no explanation 
for the variability in admissions for wheezing found in our 
infants; however, it is likely related to multiple factors as 
local medical practice and treatment preferences, proper 
inhalation techniques, access to effective controller med-
ications, environmental exposures, socioeconomic status, 
parental health education, health personnel awareness on 
severe progression, management of severe wheeze infants 
at the ED, among others.

Most of the risk/protective factors associated with 
admissions in infants with recurrent asthma-like symptoms 
are similar to those reported for infants suffering from 
the condition with or without the antecedent of hospital 
admissions.1,5,9 Reported common upper airway infection 
(common cold) in the first 3 months of life was related to a 
higher admission rate in the studied infants supporting the 
crucial role of acute viral infections (common colds) as the 
main triggers of asthma symptoms exacerbation in individ-
uals at all ages, and related to the development of asthma 
later in life.10–13 Avoiding viral infections in the first 3 months 
of life may likely have critical preventive implications, as 
found in a recent study on the factors that may modify the 
time to the first wheezing episode.31 Probably, extending 
postnatal maternity leave and delaying day-care entry for 
the second semester of life could help to decrease admis-
sions for asthma-like symptoms in infants. Furthermore, 
this may be beneficial for extending breastfeeding for at 
least the first 4 months, a significant protective factor for 
wheezing and colds in the first 3 months of life.

Smoking during pregnancy was a predictor for a higher 
rate of admissions for wheezing in our group of infants with 
recurrent asthma-like symptoms. The current evidence 
shows that exposure to tobacco smoke during pregnancy 
and postnatal (maternal smoking) is associated with a 
more severe progression of recurrent asthma symptoms, 
comorbidities like pneumonia, ED visits, and subsequent 
admissions.21,24,31 Furthermore, it is also associated with the 
development of asthma and diminish lung function in ado-
lescents and young adults.32–34 The international prevalence 
of tobacco smoking during pregnancy is still high and seems 
to be independent of the country’s socioeconomic status1,7; 
in the present study, on average, 14% of mothers reported 
smoking during pregnancy.

Low socioeconomic condition of life is another factor 
frequently associated with a higher prevalence and severity 
of asthma at any age.35 This study shows that a low socio-
economic status (at the individual level) is associated with a 
higher prevalence of admissions for wheezing in infants with 
asthma-like symptoms,7 which is higher in the non-affluent 
countries.1 Low socioeconomic status is a significant predic-
tor of subsequent ED, hospital admissions and readmissions 
for acute asthma in older children.19,36,37 Maternal education 
of more than 12 years was protective against admissions in 
infants with recurrent asthma-like symptoms, which agrees 
with other studies in older children, showing that higher 
parental education is related to better asthma control.38 
It is worth mentioning that although we found the highest 
income (household income of ≥US$ 3,000 per month) was 
a significant protective factor for admissions, it would be 
misleading because it represented just the 4.5% of infants 
with asthma-like symptoms studied.

of infants with recurrent asthma-like symptoms, those 
with early onset of wheezing and maternal smoking during 
pregnancy were at considerably higher risk of admission for 
wheezing.

The association between severity of wheezing illness, 
higher prevalence of visiting ED, and admissions has been 
found in developing and full-resourced countries,1–3 but with 
higher rates in less-resourced countries.1,7 Nevertheless, 
longitudinal studies in affluent countries show that 16% 
of infants required admission due to severe wheezing.4 
In a different study design that analysed a large sample 
of infants and toddlers with asthma-like symptoms, the 
authors found high rates of health care use and admissions 
for wheezing in this group of patients.2 The authors identi-
fied a strong association between the severity of recurrent 
asthma-like symptoms and admission to hospital for wheez-
ing, suggesting the need to improve the symptoms’ severity 
recognition and medical management because this might 
prevent visits to ED and admissions in this group of infants, 
particularly in developing countries.3,4,6,19–24 In infants with 
troublesome recurrent asthma-like symptoms and older 
asthmatic children, there are several treatment-related 
issues: repeated use of antibiotics, poor inhalation tech-
nique and treatment adherence, ICS at low doses, discon-
tinuous use of ICS, among others, will predictably result 
in poor treatment outcomes.2–4,7,20–22,25–27 In this study, 41.5% 
of infants with recurrent asthma-like symptoms whose par-
ents also reported severe episode and visit ED have not 
received ICS; similar percentages have been found in pre-
vious studies.21,22,27 According to major guidelines, ICS ther-
apy in preschool children with high risk for asthma is an 
effective approach for preventing exacerbations and symp-
tom reduction.27 Recently, in a large sample of infants with 
asthma-like symptoms, there was a significant reduction 
in the rate of admission for wheezing after starting with 
controller therapy.2 In infants with recurrent asthma-like 
symptoms, using low doses of ICS would have an unclear 
effect on avoiding oral corticosteroid prescription or pre-
venting admissions28; however, using high doses of inhaled 
budesonide decreased admissions for wheezing exacerba-
tions in preschool children.29 A nationwide study in Brazil 
has recently shown that government ICS provision without 
charge for parents or patients is associated with decreased 
hospital admission for asthma in children and adults.30 A 
study on the time trend of prevalence of recurrent asth-
ma-like symptoms in infants from South America25 showed 
that the prevalence of admission for wheezing remained 
high in 7 years even when ICS were also provided without 
cost. However, in those infants, ICS were prescribed in less 
than 16% of them, which agrees with other studies showing 
that only a minority of eligible children received controller 
medications.2,3,20 Furthermore, in a nationwide study per-
formed in an affluent country, 68.7% of infants with recur-
rent asthma-like symptoms received ICS, but only 1.8 unit 
was dispensed over 6 months, suggesting discontinuous use 
for different reasons.20

Our results show wide variability in the prevalence of 
admission for asthma-like symptoms among participating 
centres, with about a four-fold difference between the 
centre with the lowest and highest prevalence. This finding 
is within the context of the vast international variability 
in the prevalence, severity and risk of asthma symptoms 
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Breastfeeding for at least 4 months protected against 
admission in this group of infants with recurrent asth-
ma-like symptoms, which agrees with other studies 
reporting a significant effect of prolonged breastfeeding 
on decreasing the risk for wheezing during the first early 
infancy.39 Still, this protective effect would decline over 
time,40 and it is not present when supplementing breast-
feeding with formula.41

Limitations and strength. In addition to the inherent 
limitations of all cross-sectional studies, mainly on con-
cluding causality, the present study in infants with recur-
rent asthma-like symptoms has the potential limitation of 
using a parental report on asthma-like symptoms instead 
of a physician report. Nevertheless, evidence validates the 
parental report of wheezing versus clinical examination 
in infants attending ED with acute wheezing episodes.16,17 
Besides, the admission for infant wheezing exacerbation is 
difficult for parents to forget; thus, parental recall bias is 
improbable.

The strengths of the present study include its popula-
tion-based sampling strategy, large sample size and high 
response rate. Besides, it adds further information on 
admission to hospital and related factors in infants with 
asthma-like symptoms at an international level. It is worth 
noting that associated risk/protective factors found in 
this group of infants with recurrent asthma-like symptoms 
closely resemble the risk for admissions found in older 
asthmatic children and adolescents. The present study pro-
vides missing international multicentre information focused 
on risk/protective factors for asthma-symptoms admission 
in infants from low–medium income countries. These data 
could help in developing strategies oriented to prevent 
hospital admissions of infants with asthma symptoms. In 
that direction, improving the management of infants with 
recurrent asthma-like symptoms at primary care to reduce 
exacerbations and severity of wheezing would be one of 
the most realistic approaches.

Hospital admission is not just highly traumatic for par-
ents and infants but severely affects the family’s quality of 
life, with all the inherent psychosocial distress and impli-
cations. As in older asthmatic children and adults, it also 
reflects the possible failure to prevent the event. Many of 
these young children had had several episodes of recurrent 
wheezing and repeated consultations for wheezing, which 
should be considered as an alarm signal to improve inter-
ventions if we want to avoid exacerbations and subsequent 
hospitalisations in this group of infants.2–4,7,20–24,27

Conclusions

The prevalence of admission for wheezing in infants with 
asthma-like symptoms was very high, as described in other 
studies in affluent and non-affluent countries. It varies 
widely among countries and it is related to well-known 
asthma risk/protective factors as early onset of wheez-
ing, the severity of progression, poor symptoms control, 
tobacco smoking in pregnancy and low socioeconomic sta-
tus. Breastfeeding for 4 months and high maternal educa-
tion were strong protectors against admissions in this group 
of infants with recurrent asthma-like symptoms. †Coordinator EISL3 South America
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