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Nutritional errors in the first months of life
and their association with asthma and atopy
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Abstract

Objective: To evaluate the impact of exclusive breastfeeding and introduction of cow’s milk in the first year
of life on the diagnosis of asthma, wheezing, and atopy in children aged 3 to 4 years.

Methods: This is a cohort study nested in a randomized field trial investigating the effectiveness of dietary
guidelines during the first year of life of children in the city of Sdo Leopoldo, southern Brazil. Children who had their
diet monitored during the first year of life, in a primary study, were revisited three years later, when their parents
answered a questionnaire related to respiratory problems, applied during home visits by trained interviewers.
Children were also skin-prick tested to assess responses to common environmental allergens.

Results: Of the 397 children followed during the first year of life, 354 were reassessed between 3 and 4
years of age. Prevalence of wheezing, evaluated for the 12 months prior to questionnaires, was 21.3%, while
prevalence of asthma and atopy was 5.5 and 28.7%, respectively. Children fed cow’s milk previous to being
four months of life were significantly more likely to have asthma between three and four years of age (OR 3.22;
95%CI 1.05-9.80). In the same line, exclusive breastfeeding for a period shorter than six months was marginally
associated with atopy.

Conclusions: The early introduction of cow’s milk was an important risk factor for triggering asthma/wheeze
symptoms at the age of 4 years. Exclusive breastfeeding for longer than six months was also potentially associated
with protection against the development of atopy. The results of this study suggest that dietary interventions during
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the first year of life have the potential to reduce the impact of asthma, and possibly, atopy.
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Introduction

Asthma is the most common chronic disease in the first
decade of life, being responsible for the high frequency of
respiratory symptoms at this age. Several studies using the
methodological basis of the International Study of Asthma
and Allergies in Childhood (ISAAC) have shown the high

prevalence of asthma and allergic diseases in children
and have served as a standard for epidemiological studies
in various communities worldwide.1-3 Despite not being
designed to study the prevalence of respiratory symptoms
and diseases in preschool children, the ISAAC questionnaire
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has been widely used in the evaluation of preschool children.*
In Brazil, studies have also shown a large impact of asthma
in urban populations.> A number of risk factors have been
related to this high incidence of asthma or asthma symptoms
in affected populations. Over the past two decades, there has
been increasing interest in elucidating the pathophysiology
of the disease, as well as its main risk factors. Recently,
the role of diet, particularly feeding practices during the
first year of life, has been implicated in the development
of asthma. Some of these studies reported that exclusive
breastfeeding for four months reduced the risk of asthma
at the ages of four and six years.6-8

Halken® reviewed publications that investigated the
association of feeding practices with asthma and allergies. A
series of studies in this review suggest that longer duration
of exclusive breastfeeding and/or later introduction of
complementary foods have been associated with outcome
variables such as: lower frequency of cow’s milk protein
allergy, atopic dermatitis, wheezing, and asthma in later
childhood, especially among children with a family history
of atopy. This topic remains somewhat controversial, with
studies suggesting that breastfed children with asthmatic
mothers might have increased risk of asthma later in life,
including reduced pulmonary expiratory flows.10.11 The early
introduction of cow’s milk has been associated with allergic
diseases, fecal blood loss, and iron deficiency.12-14

The studies published to date, discussing the impact
of diet on respiratory diseases, are based mainly on
recall/retrospective data. In the present study, information
obtained from a detailed prospective monitoring of diet
during the first year of life, in low-income children from
the metropolitan area of Porto Alegre, southern Brazil, was
used to assess respiratory outcomes and markers of allergy
among children aged 3-4 years.1>

Methods
Study population and design

This is a cohort study nested in a randomized field trial
investigating the effectiveness of dietary guidelines during
the first year of life, recommended by the Brazilian Ministry
of Health (2002), in the city of Sdo Leopoldo, southern Brazil.
These guidelines emphasize the importance of exclusive
breastfeeding until 6 months of age. The methods and data
referring to the nutrition education program are detailed in
a previous publication by Vitolo et al.15> According to that
study protocol, one group received guidance on the benefits
of exclusive breastfeeding, and such information was not
made available in a formal way to the control group. Children
who participated in the study were recruited at birth at
Hospital Centenario, located in the city of Sdo Leopoldo, in
the metropolitan area of Porto Alegre, Brazil. Health care to
these children was provided by the Brazilian public Unified
Health System (SUS).
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In the first phase of the study, between October 2001
and June 2002, nutrition school students identified all
eligible newborns for the study at the city’s hospital nursery,
i.e., birth weight greater than 2,500 g and gestational age
greater than 37 weeks. The exclusion criteria were: HIV-
positive mothers, congenital malformations, newborns
admitted to the intensive care unit, and multiple births.
Mothers of newborns who met the inclusion criteria were
informed about the study and invited to participate. Of all
newborns eligible for the study, 90% of mothers agreed
to participate.

General and nutritional variables

Previously trained undergraduate students collected the
variables used in this study during home visits at the ages
of six, and twelve months, and again between three and
four years of age. At six months, variables that could help
in the composition of the profile of the study population
were recorded, such as: maternal education, monthly
family income, exclusive breastfeeding (defined as the use
of breastfeeding as the only food offered to the child, with
no offer of tea and water or any other item), and child’s
age at introduction of fresh fruit or fruit juice, salty pureed
foods, and cow’s milk. At twelve months, foods introduced
in the period from six to twelve months were reviewed
and exposure to maternal smoking, or from other family
member, was analyzed during the first year of life. The
variables included in the current study were: duration of
breastfeeding (with dichotomous variables at 4 or 6 months
of age), introduction of cow’s milk, introduction of fruit or
fruit juice and salty pureed foods (all these with a cutoff
point at 4 months of age).

Evaluation of wheezing and asthma

A questionnaire to assess respiratory symptoms and
asthma was administered between three and four years of
age. For investigation of respiratory problems, we used a
questionnaire validated for Brazilian children aged seven
to nine years, based on material used by the ISAAC. In
this questionnaire, parents answered specific questions
regarding respiratory diseases. Wheezing was defined by the
question: “Has your child had wheezing (a rasp or whistling
sound) in the past 12 months?” Asthma was defined as
a positive combination of the previous question with the
following question: “Has your child ever had asthma?”
Information related to the environment where children
live, their medical history and family history of diseases
and demographic data were collected during home visits
by trained interviewers.

Evaluation of atopy

For outpatient assessment of atopy, children were skin-
prick tested to common environmental allergens (cat dander,
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pollen, mixed trees, and house dust mite - Dermatophagoides
pteronissinus, Dermatophagoides farinae). A technician
whose performance had been previously validated carried
out the tests. Lancets, extracts and control solutions were
provided by ALK-Abello laboratory (Spain). As for the
influence of circadian cycle on skin response to allergens
and histamine, all tests were performed in the morning. The
reactions were recorded as the sum of the largest wheal
diameter plus the diameter perpendicular to it, divided by
two, minus the value of the negative control; wheal sizes
of 3 mm or greater were considered positive. Patients were
defined as atopic if they were positive for at least one of
the allergens tested.

Statistical analyses

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 13.0. Since
this study is derived from a randomized field trial on the
effectiveness of a nutrition program in other outcomes, the
prevalence of wheezing, asthma and atopy was compared
between the groups that participated in the initial study!>
to assume the hypothesis that the intervention did not alter
the prevalence of the outcomes evaluated. There were no
differences in prevalence between the intervention (I) and
control (C) groups for: wheezing, 1:26.0%, C:17.9% (p =
0.068); asthma, 1:7.5%, C:4.0% (p = 0.151); and atopy,
1:32.8%, C:25.7% (p = 0.155). Once there was confidence
no bias was introduced by this procedure, analyses were
performed regardless of which group the child belonged,
thus increasing statistical power for this sample.

Univariate analysis was used to obtain the frequency of
all variables of interest and to examine their distribution.
Bivariate analysis was performed for each variable regardless
of the relationship with outcome variables (wheezing in the
past 12 months, asthma, and atopy) using Pearson’s chi-
square test. For each outcome a three-level hierarchical
logistic regression model was adjusted, selecting the
variables with p < 0.2 on crude analysis. The variables
sociodemographic status and sex were allocated within the
first level (Level I). Within the second level (Level II), the
model included Level I variables with p < 0.05, in addition
to maternal and paternal variables. The third level (Level
I1T) included variables related to feeding practices in the first
year of life, with p < 0.2 on crude analysis, and variables that
remained in previous models, being considered statistically
significant when p < 0.05. The modeling performed allowed
us to identify, among the variables studied, the main
predictors of the outcomes of interest.

The variables breastfeeding, exclusive breastfeeding,
introduction of fruit and/or fruit juice, introduction of cow’s
milk, and introduction of salty pureed foods were analyzed
using different cutoff points. Thus, the dichotomous variables
that were most strongly associated with the outcomes
remained in the model.
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Ethical aspects

The research project was approved by the Research
Ethics Committee of Pontificia Universidade Catdlica do
Rio Grande do Sul (PUCRS), Brazil. The questionnaire was
administered and skin-prick tests were performed after
the mothers signed a written consent form. Mothers were
informed of the cases testing positive for atopy.

Results

Of the 397 children followed during the first year of life
(first phase of the study), a total of 354 was assessed in
the second phase of the study (89.2%), from January to
June 2006, during home visits by trained interviewers who
collected data on respiratory problems. The reasons for losses
in the first phase were: child’s death (1), refusal to continue
participating in the study (5), address not found (12), change
of address/moving to other cities (18), change of address/not
informed (7). In the second phase of the project, during
home visits, 347/354 mothers or legal guardians answered
adequately the questionnaire on respiratory problems (7
subjects had incomplete questionnaires and information was
notenough; these were also considered losses to follow-up).
Subsequently, 328 children (94.5%) attended a teaching
hospital outpatient clinic for skin-prick testing.

Of all children participating in the study, 196 were
male (56.4%). Total family income, expressed as National
minimum wage, revealed that two thirds (238/340) of
families lived with an income of less than three minimum
wages. Formal maternal education was lower than 8 years
for 56.0% of the total sample (196/347). The children’s
mean age was 47.74+2.68 months at the time of evaluation
of respiratory outcomes.

In the last 12 months prior to the home visit, prevalence
of wheezing was 21.3%; asthma, 5.5%; and atopy, 28.7%.
Table 1 describes these data, in addition to family history of
respiratory diseases, exposure to cigarette smoking during
the first year of life, and data on the child’s diet in the first
year. The frequency of children’s exposure to environmental
tobacco smoke from any person within their homes during
the first year of life was 41.0% for the children evaluated.
Only one third of children were exclusively breastfed beyond
4 months of age, and cow’s milk had already been introduced
to 40% of children before 4 months of age (Table 1).

Table 2 describes the prevalence of wheezing in the
past 12 months in each group of independent variables.
The crude odds ratio showed that children of parents with
a history of allergic rhinitis and asthma were more likely to
present wheezing. Early introduction of cow’s milk and fruit
juice or exclusive breastfeeding up to 4 or 6 months of age
were not associated with wheezing at the age of 4 years.
After multiple logistic regression, only maternal history of
rhinitis remained associated with presence of wheezing.
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Table 1 - Frequency of clinical variables, diet in the first year of life, and family history of
respiratory diseases based on 347 children with a questionnaire completed between
3 and 4 years of age (except for skin-prick tests, n = 328)

Variables* n %
Wheezing in the past 12 months 74 21.3
Asthma 19 5.5
Atopy (= 1 positive allergen) 94 28.7
Maternal history of asthma 44 12.8
Paternal history of asthma 26 8.0
Exclusive breastfeeding = 4 months 124 36.0
Exclusive breastfeeding = 6 months 41 11.9
Introduction of cow’s milk < 4 months 119 40.3
Exposure to tobacco smoke in the first year of life

Father 38 9.6

Mother 61 15.4

Both 35 8.9

* Not all variables have the same denominator due to lack of information on some variables.

The results of crude and adjusted analyses of risk factors
for asthma are shown in Table 3. Children fed cow’s milk
before 4 months of life were significantly more likely to have
asthma. The risk of children having asthma at the age of
4 years, in the crude bivariate analysis, was three times
greater for children of mothers with a history of rhinitis and
four times greater for children of mothers with a history of
asthma. After hierarchical adjusted regression, children fed
cow’s milk before 4 months of life were three times more
likely to have asthma at the age of 4 years (OR: 3.22;
95%CI 1.05-9.80).

Table 4 presents the results of the analysis of risk factors
for atopy. Children of parents with a history of rhinitis who
were breastfed for less than 6 months or who were fed
fruit or fruit juices before 4 months of age were more likely
to have atopy according to the crude bivariate analysis.
After the adjusted analysis, children who were exclusively
breastfed for 6 months or less showed a marginally higher
risk of having at least one positive skin test between 3 and
4 years of age. Paternal history of rhinitis also remained
significantly associated with atopy.

Discussion

Several risk factors have been highlighted in an
attempt to justify the different levels of prevalence of
asthma and allergic diseases in comparisons within and
between countries. Environmental factors such as allergen

sensitization in early childhood, as well as viral, bacterial
and parasitic infections appear to have strong influence on
the physiopathogenesis of asthma and atopy.16-1° One factor
that is increasing the attention of researchers in the area
as a possible risk variable for asthma and allergic diseases
is related to dietary influence on these first years of life.
This interest in studying the importance of diet has so far
resulted in very few prospective studies, and this is perhaps
one of the greatest strengths of our results.

Our most significant finding was that children fed cow'’s
milk before four months of life, thus breaking the cycle of
exclusive breastfeeding, were three times more likely to
have asthma at the age of four years, regardless of other
known risk factors associated with asthma. In Brazil, there
is evidence that during the first two years of life children
are fed mainly milk products, including flour and sugar
added to milk formulas or processed cow’s milk, and that
introduction of these foods often occurs before six months
of life.20.21 A possible consequence of this early introduction
of cow’s milk would be the increased incidence of cow’s
milk allergy observed in several countries, with prevalence
rates ranging from 1.9 to 7.5%.22 Sampson reports the
increased prevalence of allergic diseases as manifestations
associated with cow’s milk allergy.23.24 Very recent studies
suggest that the presence of an intestinal microbial florarich
in bacteria or the use of probiotics may inhibit symptoms
of respiratory diseases in children2> through the activation
of innate immune response mechanisms.26 The impact of
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reducing the duration of exclusive breastfeeding observed
in our study and in several other studies may suggest that
diet-related mechanisms can interfere with the development
of respiratory diseases in children.

One of the mostimportant recent ISAAC findings concerns
the definition that asthma in highly developed populations
is more strongly associated with atopy, whereas this
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relationship is much weaker in low-income populations.2?
An important finding is that asthma prevalence is high,
especially inlow-income Brazilian populations, but nonatopic
asthma appears to be the most common phenotype.28 One
of the current hypotheses explaining this phenomenon
is that a less hygienic environment, and therefore more
“aggressive,” despite being protective against atopy, can

Table 2 - Crude and adjusted analysis (hierarchical logistic model) of risk factors for wheezing in the past 12 months in children aged 3

to 4 years

Crude analysis Adjusted analysis

Level/variables* n/N total (%)

OR (95%CI) p

OR (95%CI) p

Level I
Sex
Male 44/196 (22.4)
Female 30/151 (19.9)

Family income
< 3 minimum wages
> 3 minimum wages
Maternal level of education
< 8 years
> 8 years

Level II
Maternal history of asthma
Positive
Negative
Maternal history of rhinitis
Positive
Negative

Maternal and/or paternal smoking

in the first year of life
Yes
No

Paternal history of asthma
Positive
Negative

Paternal history of rhinitis
Positive
Negative

Level III
Exclusive breastfeeding
< 4 months
2> 4 months
Introduction of cow’s milk
< 4 months
> 4 months

Introduction of fruit and/or fruit juice

< 4 months
2> 4 months

Introduction of salty pureed foods

< 4 months
> 4 months

50/237 (21.1)
23/101 (22.8)

40/195 (20.5)
34/151 (22.5)

17/44 (38.6)
57/301 (18.9)

34/110 (30.9)
40/234 (17.1)
28/60 (24.6)

46/281 (19.9)

9/26 (34.6)
59/300 (19.7)

19/60 (31.7)
47/266 (17.7)

53/220 (24.1)
21/122 (17.2)

28/119 (23.5)
34 (19.5)

14/174 (26.4)
60/285 (21.1)

10/32 (31.3)
62/299 (20.7)

1.16 (0.69-1.96) 0.561 -
1 -

0.90 (0.52-1.58) 0.732 -
1

0.88 (0.53-1.48) 0.652 -
1

2.69 (1.37-5.27) 0.003 2.08 (0.96-4.50) 0.061
1 1

2.17 (1.27-3.68) 0.004 2.17 (1.26-3.72) 0.005
1 1

1.30 (0.76-2.23) 0.323 -
1

2.16 (0.91-5.09) 0.072 1.40 (0.52-3.72) 0.498
1 1

2.15 (1.15-4.04) 0.015 1.85 (0.91-3.76) 0.088
1 1

1.52 (0.87-2.67) 0.139 1.33 (0.73-2.41) 0.341
1 1

1.26 (0.72-2.23) 0.414 -
1

1.34 (0.68-2.64) 0.368 -
1

1.73 (0.78-3.86) 0.171 1.68 (0.72-3.93) 0.229

1

1

95%Cl = 95% confidence interval; OR = odds ratio.

* Not all subjects have complete information for all variables.
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strongly induce asthma and wheezing in childhood. A recent
study from our group?® showed that bronchiolitis early in
life is the strongest risk factor for asthma at the age of 11
years, whereas atopy seems to be a minor risk factor for
the determination of the disease.
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The main finding of our study is that the early introduction
of cow’s milk, interrupting exclusive breastfeeding, may
play a significant role in the explanation of asthma/
recurrent wheeze among low-income populations, such
as this in Brazil, particularly when one can demonstrate

Table 3 - Crude and adjusted analysis (hierarchical logistic model) of risk factors for asthma in children aged 3 to 4 years

Crude analysis Adjusted analysis

Level/variables* n/N total (%) OR (95%CI) p OR (95%CI) p
Level I
Sex
Male 11/196 (5.6) 1.06 (0.41-2.71) 0.899 -
Female 8/151 (5.3) 1
Family income
< 3 minimum wages 14237 (5.9) 1.20 (0.42-3.44) 0.727 -
> 3 minimum wages 5/101 (5.0) 1
Maternal level of education
< 8 years 9/195 (4.6) 0.68 (0.27-1.72) 0.416 -
> 8 years 10/151 (6.6) 1
Level II
Maternal history of asthma
Positive 7/44 (15.9) 4.55 (1.68-12.29) 0.001 2.60 (0.78-8.61) 0.117
Negative 12/301 (4.0) 1 1
Maternal history of rhinitis
Positive 12/110 (10.9) 3.97 (1.51-10.38) 0.003 2.17 (0.71-6.65) 0.172
Negative 7/234 (3.0) 1 1
Maternal and/or paternal smoking
in the first year of life
Yes 9/114 (7.9) 1.89 (0.74-4.80) 0.172 -
No 10/231 (4.3) 1
Paternal history of asthma
Positive 2/26 (7.7) 1.47 (0.32-6.8) 0.613 -
Negative 16/300 (5.3) 1
Paternal history of rhinitis
Positive 6/60 (10.0) 2.35 (0.84-6.54) 0.093 1.99 (0.67-5.90) 0.211
Negative 12/266 (4.5) 1 1
Level III
Breastfeeding
< 6 months 9/128 (7.0) 1.55 (0.61-3.92) 0.351 -
> 6 months 10/215 (4.7) 1
Introduction of cow’s milk
< 4 months 12/119 (10.1) 3.79 (1.29-11.06) 0.010 3.22 (1.05-9.80) 0.039
> 4 months 15/174 (2.9) 1 1
Introduction of fruit and/or fruit juice
< 4 months 4/53 (7.5) 1.46 (0.46-4.61) 0.507 -
> 4 months 15/285 (5.3) 1
Introduction of salty pureed foods
< 4 months 4/32 (12.5) 2.70 (0.84-8.70) 0.084 2.24 (0.62-8.10) 0.216
> 4 months 15/299 (5.0) 1

95%CI = 95% confidence interval; OR = odds ratio.

* Not all subjects have complete information for all variables.
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that, in this population, almost 70% of children were not
exclusively breastfed after four months of age. Therefore,
our findings add important and novel information to a
model that attempts to explain the risk factors associated
with nonatopic asthma in Brazil.
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Wheezing was not shown to be associated with the
markers of diet studied herein. One hypothesis for these
results is that wheezing at this age group is more closely
associated with a phenotype of transient disease of childhood,
other than asthma, and closely identified with wheezing

Table 4 - Crude and adjusted analysis (hierarchical logistic model) of risk factors for atopy in children aged 3 to 4 years

Crude analysis

Adjusted analysis

Level/variables* n/N total (%) OR (95%CI) p OR (95%CI) p
Level I
Sex
Male 58/187 (31.0) 1.31 (0.80-2.13) 0.277 -
Female 36/141 (25.5) 1
Family income
< 3 minimum wages 57/222 (25.7) 0.65 (0.38-1.08) 0.099 0.67 (0.38-1.16) 0.154
= 3 minimum wages 34/98 (34.7) 1 1
Maternal level of education
< 8 years 51/182 (28.0) 0.92 (0.57-1.49) 0.746 -
> 8 years 43/142 (29.7) 1
Level 11
Maternal history of asthma
Positive 16/42 (38.1) 1.62 (0.82-3.19) 0.156 1.64 (0.78-3.43) 0.184
Negative 78/284 (27.5) 1 1
Maternal history of rhinitis
Positive 34/104 (32.7) 1.30 (0.78-2.16) 0.304 -
Negative 60/221 (27.1) 1
Maternal and/or paternal smoking
in the first year of life
Yes 33/105 (31.4) 1.21 (0.72-2.00) 0.461 -
No 61/222 (27.5) 1
Paternal history of asthma
Positive 8/26 (30.8) 1.15 (0.48-2.76) 0.744 -
Negative 78/281 (27.8) 1
Paternal history of rhinitis
Positive 23/59 (39.0) 1.95 (1.07-3.56) 0.026 1.90 (1.03-3.51) 0.040
Negative 61/248 (24.6) 1 1
Level III
Breastfeeding
< 6 months 44/122 (36.1) 1.72 (1.05-2.81) 0.028 1.61 (0.94-2.75) 0.077
> 6 months 50/203 (24.6) 1 1
Introduction of cow’s milk
< 4 months 36/111 (32.4) 1.23 (0.73-2.08) 0.425 -
> 4 months 47/168 (28.0) 1
Introduction of fruit and/or fruit juice
< 4 months 21/52 (40.4) 1.85 (1.00-3.43) 0.048 1.39 (0.70-2.74) 0.335
> 4 months 72/269 (26.8) 1 1
Introduction of salty pureed foods
< 4 months 8/31 (25.8) 0.83 (0.36-1.95) 0.682 -
> 4 months 83/283 (29.3) 1

95%CI = 95% confidence interval; OR = odds ratio.

* Not all subjects have complete information for all variables.
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associated with viral infection.30 Since this study was not
designed toinvestigate diet outcomesin different phenotypes
of childhood wheezing, the lack of an association might
indicate that the study was underpowered to investigate
these relationships.

Another important finding of the current study is that
interruption of breastfeeding before six months of age is
potentially associated with an increased risk of atopy. In
the unadjusted analysis, this risk is 70% higher in children
who were exclusively breastfed for less than six months;
however, this analysis loses statistical significance when
adjusted for other risk factors. A possible explanation is that
a type 2 error has occurred and, in a larger sample, this
analysis would have proven to be significant. Evidence in
the literature suggests an association of early introduction
of cow’s milk with a number of morbidities in children, such
as: higher frequency of infectious diseases, malnutrition,
diarrhea, and specific deficiencies of micronutrients such as
zing, iron and vitamin A,3! all substances present in breast
milk, in addition to antibodies that protect children against
common childhood infections.

Studies such as those conducted by Chulada et al.32
and van Odjik et al.33 state that the longer the duration
of breastfeeding, the lower the risk of developing allergic
diseases. A comprehensive review on the subject,
conducted in 2005 by Friedman & Zeiger,34 also concludes
that breastfeeding can protect against allergic diseases.
Nevertheless, there are authors who suggest that the
increased risk for asthma and eczema is associated with
breastfeeding, particularly in mothers who have asthma and
eczema.l0.11n contrast to those findings, some researchers
indicate that the protective effect of breastfeeding on
respiratory and allergic diseases is higher in children with a
positive family history of atopy, suggesting that diet and other
risk factors for asthma and atopy should be investigated in
populations of atopic and nonatopic asthmatics. The present
study, however, was not designed or able to test populations
of atopic and nonatopic asthmatics independently.

One consideration that must be addressed with respect
to the interpretation of some results of this study concerns
the difficulty in confirming a diagnosis of asthma in children
youngerthan 5 years and, therefore, for thisage group, some
authors use the term persistent wheezing. Another limitation
of this study lies in the fact that the ISAAC questionnaire
employed here has not been validated for use in children at
this age group. Nevertheless, this generalization including
other patient groups has been made, even recently,35:36
by different authors, and we believe that this decision
does not significantly compromise the importance of the
reported results.

In summary, our study indicates that common
nutritional errors observed especially in the low-income
Brazilian population may be associated with diseases of
high prevalence in the country, such as asthma. Even
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more significant is the fact that simple strategies for
nutrition education, as those suggested by the World
Health Organization (WHQO) and the Brazilian Ministry of
Health, set in practice here and tested by Vitolo et al.,3”
are feasible and potentially likely to positively change
dietary practices of the population. Considering that few
preventive measures appear to have significant impact
on the treatment of childhood asthma, it is encouraging
to verify that results as those of our study indicate that
the delayed introduction of cow’s milk beyond the first
four months of life is associated with the protection for
asthma/recurrent wheeze between 3 and 4 years of age,
and that exclusive breastfeeding for a period beyond the
first six months has the potential to protect against the
development of atopy in children. Further studies should
be conducted to confirm our findings, mainly to verify
whether these markers of diet are more closely associated
with different asthma phenotypes and whether they
can be applied to different social strata of the Brazilian
population.
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