
Abstract

Objective: To determine the prevalence of exclusive breastfeeding during the first 3 months of life and its
determinant factors in a city in the South region of Brazil.

Methods: Prospective study of a cohort of babies born between September 2002 and May 2003 in the city of
Pelotas, RS. Data were obtained in interviews, at maternity units and during home visits, with mothers of babies
aged between 1 and 3 months. Factors related to the cessation of breastfeeding were subjected to univariate,
bivariate and multivariate analysis.

Results: Nine hundred and forty mothers of children aged 3 months or less were interviewed, 39% of whom
were still exclusively breastfeeding and around 1/3 of whom no longer breastfed. Multivariate analysis by logistic
regression demonstrated a significant association between interruption of exclusive breastfeeding before 3 months
and maternal employment, use of a pacifier, low family income (between one and three times the minimum wage),
and less than 5 years� paternal education.

Conclusions: Exclusive breastfeeding throughout the first 3 months of life is an uncommon practice among the
population of Pelotas, RS, in particular when the mother works away from home, the father has little education and
the child is given a pacifier, which reinforces the need to continue stimulating exclusive breastfeeding during the
first months of life.
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Introduction

There is no doubt that the ideal food for children

during the first months of their lives is breastmilk. The

advantages have been very well documented in the

global literature.1-3 Based on scientific evidence, the

World Health Organization (WHO) recommends the

practice of exclusive breastfeeding for 6 months, in

addition to its continuation with the addition of

supplementary foods until 2 years or more.4

Studies have demonstrated that children exclusively

fed at the breast are less susceptible to diseases such as

diarrhea5 and dehydration.6 There is evidence that

breastfeeding during the first months of life reduces the

risk of hospital admissions due to pneumonia.7 Further

advantages include gains in cognitive faculties8 and

protection against atopic disease.9

A study published in 1998 provides exclusive

breastfeeding rates for two cohorts from the city of

Pelotas.10 In 1993, at 3 months of age, 13% of babies

were exclusively breastfed and 39% had already been

weaned. In 1998, at the same age, around 57% of babies

were exclusively breastfed and 11% had already been

weaned. The second cohort, however, comprised children

with no growth restriction (full term, non-smoking mothers,

good socioeconomic status and free from perinatal

morbidity) and whose mothers had received additional

support to maintain exclusive breastfeeding.
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An intervention study undertaken in the same city in

2000 found that, at 4 months of age, 29% of babies were

exclusively breastfed and 31% had been weaned. This

study also employed a sample that was not representative

of the general population (babies with growth restriction

and mothers who also received additional breastfeeding

support).11

Some studies12-14 indicate factors that are positively

associated with exclusive breastfeeding, such as higher

maternal educational level, stable marital relationship,

infants born with gestational ages greater than 37 weeks,

mothers with previous experience of breastfeeding and

women who live in their own houses. Another study15

demonstrates that cessation of exclusive breastfeeding

during the first months is associated with low family

income, low maternal age, primiparity and mothers

returning to work.

It was observed that these studies demonstrate that

the practice of breastfeeding in different locations is

heterogeneous, including in different regions within Brazil.

This in turn led to the belief that diagnosing of the local

state of breastfeeding is of fundamental importance to the

planning of policies to encourage breastfeeding.

The objective of this study was to evaluate the

prevalence of exclusive breastfeeding during the first 3

months of life of babies in the city of Pelotas and to identify

factors that interfere with the practice.

Methods

This was a prospective cohort study investigating

several different outcomes. The research project was

structured in two phases: perinatal (hospital screening)

and follow-up (home visits when babies were 1, 3 and 6

months of age). The perinatal phase consisted of interviews

with all mothers whose children were born in the maternity

units in the city of Pelotas, between September 2002 and

May 2003, with an estimated frequency of 400 births/

month. Follow-up visits were carried out between

September 2002 and November 2003. The sample chosen

for follow-up, approximately 30% of all mothers interviewed

at maternity units, was selected by means of a randomized

list produced by the Statistical Package for the Social

Sciences (SPSS) software program. This study utilized

information from the perinatal phase and from the follow-

up home visits at 90 days.

All infants born to mothers resident in the city of

Pelotas were eligible for the study as long as they were

free from contraindications against breastfeeding (e.g.

newborn infants with severe malformations or mothers

seropositive for HIV). All mothers were duly informed

about the research and signed a consent form. Mothers

and their babies that were not located for application of the

questionnaires, or who refused to participate or continue

in the study, were considered losses.

The sample size was calculated based on a confidence

interval of 95% (95%CI) and statistical power of 90% for

exposure variables, varying from 15 to 80%, with an

estimated relative risk (RR) of 2.0. A further 15% was

added to account for possible losses and to control for

potential confounding factors, which resulted in a sample

of 600 mothers and their babies. Since this study was part

of a larger research project investigating several different

outcomes, the actual sample comprised 973 mothers and

their babies. Both at the maternity units and during follow-

up, standardized questionnaires were applied by previously

trained medical students. The veracity of information

provided in response to the questionnaires was checked

by means of the application of a synthesized questionnaire

to 10% of the sample, selected at random.

The breastfeeding classification categories used in

this study are those laid out by the WHO/Pan American

Health Organization (WHO/PAHO, 1991),16 i.e.: exclusive

breastfeeding is defined as when children are given just

breastmilk; breastfeeding predominant as when children

are given breastmilk and water, teas or juices; and

breastfeeding as when children are given any daily

quantity of breastmilk, irrespective of whether or not

they are being given other foods. Partial breastfeeding

was defined as when children were being given breastmilk

plus some other type of milk and children were defined

as having been weaned if breastfeeding ceased during

the follow-up period.

Epi-Info 6.0 and SPSS for Windows 8.0 were used for

data analysis, adhering to the hierarchical model created

previously, with variables related to demographic (baby�s

sex and color and maternal age) and socioeconomic

factors (family income and parents� education) on the first

level, maternal characteristics (parity, smoking, type of

delivery, number of prenatal consultations and maternal

employment, defined as whether or not mothers were

employed during the month of the visit) on the second

level, and, on the third level the babies� characteristics

(gestational age, birth weight and pacifier use, defined as

whether or not babies were being given pacifiers during

the month of the visit). The frequencies of variables were

calculated and bivariate analysis were performed between

individual exposure factors and the outcome, between

exposure factors and other variables and between the

outcome and other variables. For all analyses, the cutoff

for statistical significance was set at p ≤ 0.05. For the

multivariate analysis all variables whose associations with

the outcome had a p value ≤ 0.20 were selected in order

to study possible confounding factors.

The research project was approved by the Research

Ethics Committees at the Santa Casa de Misericórdia de
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Pelotas and the Fundação de Apoio Universitário (FAU). It

was also approved by the Research Ethics Committee at

the Universidade Federal do Rio Grande do Sul and by the

Scientific Commission at the Universidade Católica de

Pelotas.

Results

During the study period there were 3,449 births,

81% (2,799) of whom were born to mothers resident in

the city of Pelotas. Twenty-nine of these children were

not born in hospital, but were included in the study. Ten

patients were discharged from hospital early and could

not be located again, and 26 were seropositive for HIV,

being duly excluded. Fourteen mothers (0.4%) did not

agree to take part in the study, and eight refused to do

so because of early death of their babies. The final

population interviewed during the perinatal phase was

2,741 mothers, which represented 98% of births within

the target population. Nine hundred and seventy-three

of these mothers were selected for follow-up at 1, 3 and

6 months postpartum.

At the 3-month follow-up, 940 questionnaires were

answered, with a total of 3.4% losses, being 13 deaths,

five unlocatable addresses, six moves away from the city

and five exclusions (one HIV-positive mother, two with

mental disease and two adoptions). There were also four

refusals.

There were no statistically significant differences in

terms of the distribution of demographic, socioeconomic

or reproductive characteristics between the whole

population screened at hospital and the sample selected at

random for home follow-up. Around 68% of the sample

were in the low family income bracket of up to three times

the minimum wage (MW), 45% of fathers and 41% of the

mothers had received between 5 and 8 years� schooling.

Around 50% of the mothers were aged 20 to 29 years,

39% had delivered by caesarian, 66% did not work and

1/4 had smoked during pregnancy. A majority of the

mothers (76%) had attended six or more prenatal

consultations; the incidence of low birth weight was

approximately 9%, and 12% of babies were born before

37 weeks� gestation.

In relation to feeding patterns at 3 months, it can be

observed that just 39% of the sample were being

breastfed exclusively. The use of water/teas was

observed in 13% of the sample. The main reason that

mothers gave for introducing liquids was colic (41%).

Around 19% were on partial breastfeeding and the

reason given for the introduction of supplementary

foods was that babies were hungry (46%). At 3 months,

1/3 of the babies were already weaned. Pacifiers were

being given to 64% of the babies, and the reason given

by mothers was that they calmed their babies (53%).

Table 1 shows the results of the bivariate analysis of

factors related to cessation of exclusive breastfeeding

before 3 months of age. Family income less than or equal

to three times the MW, parental education of 8 years or

less, smoking during pregnancy, mothers at work by 3

months and use of a pacifier at 3 months were all related

with absence of exclusive breastfeeding at the third

month. The factors family income and maternal education

demonstrated a dose-response effect, and pacifier use

increased the risk of these babies not being exclusively

breastfed by 90%.

Table 2 contains results of the multivariate analysis of

variables related with exclusive breastfeeding at the third

month. It will be observed that certain factors did not

maintain their association with outcome after adjustment

for confounding factors. Only mothers working away from

the home, family income between one and five times the

MW, fathers educated for less than 5 years and pacifier use

exhibited statistically significant associations. Babies given

pacifiers had a four times greater risk of not being

exclusively breastfed. There was a tendency (p = 0.06) for

mothers who smoked during pregnancy to breastfeed

exclusively less.

Discussion

Exclusive breastfeeding is a safe, economical and

emotionally satisfying means of feeding babies, especially

in developing countries.

This was a longitudinal population-based study that

enabled breastfeeding rates to be evaluated and the

factors associated with cessation of exclusive breastfeeding

within the first 3 months of life to be determined. Since this

study is part of a wider research project that assessed

several outcomes, it is limited by the fact that specific

frequency data was not collected either for pacifier use or

for supplementary foods.

Breastfeeding rates in Pelotas, RS are not yet ideal, as

is demonstrated by data found in studies undertaken in

the city in 1993, 199810 and 2000.11 These studies were

not, however, representative of the general population.

It will be observed that a lower level of paternal

education was directly associated with cessation of exclusive

breastfeeding within the first 3 months. It is possible that

fathers with more education are better informed and

aware of the benefits of breastfeeding, confirming the

influence that fathers have on breastfeeding, generally

underestimated by health professionals. The results found

in a study undertaken by Litmann17 also indicated this

possibility.

The results of this study found evidence of an association

between the living conditions and cultural habits of the

population and feeding practices during the first 3 months

Prevalence of exclusive breastfeeding... � Mascarenhas MLW et al.
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Variable Exclusive breastfeeding RR (95%CI)

Yes No

n = 364 % n = 576 %

Family income (MW)
> 6 61 16.8 55 9.5 1.00
3.1-6 82 22.5 109 18.9 1.20 (0.96-1.51)
1.1-3 156 42.9 287 49.8 1.37 (1.11-1.67)
< 1 65 17.9 125 21.7 1.39 (1.12-1.72)

Paternal education (years)
> 9 141 38.7 164 28.5 1.00
5-8 161 44.2 264 45.8 1.16 (1.02-1.31)
0-4 47 12.9 115 20.0 2.27 (1.81-2.85)
Ignored 15 4.1 33 5.7 1.28 (1.03-1.59)

Maternal education (years)
> 9 173 47.5 204 35.4 1.00
5-8 137 37.6 254 44.1 1.20 (1.07-1.35)
0-4 54 14.8 118 20.5 1.27 (1.11-1.45)

Maternal color
Not white 99 27.2 152 26.4 1.00
White 265 72.8 424 73.6 1.02 (0.90-1.14)

Maternal age (years)
> 35 59 16.2 81 14.1 1.00
30-34 61 16.8 89 15.5 1.03 (0.84-1.24)
20-29 191 52.5 282 49.0 1.03 (0.88-1.21)
< 19 53 14.6 124 21.5 1.21 (1.02-1.44)

Primiparity?
No 223 61.3 331 57.5 1.00
Yes 141 38.7 245 42.5 1.06 (0.96-1.18)

Smoking during pregnancy?
No 288 79.1 413 71.7 1.00
Yes 76 20.9 163 28.3 1.16 (1.04-1.29)

Maternal employment at 3 months?
No 330 90.7 493 85.6 1.00
Yes 34 9.3 83 14.4 1.18 (1.04-1.35)

Type of delivery
Normal 220 60.4 357 62.0 1.00
Caesarian 144 39.6 219 38.0 0.98 (0.88-1.08)

Sex of infant
Male 192 52.7 294 51.0 1.00
Female 172 47.3 282 49.0 1.03 (0.93-1.14)

Number of prenatal consultations
> 6 293 80.5 441 76.6 1.00
0-5 71 19.5 135 23.4 1.09 (0.97-1.22)

Length of gestation (weeks)
> 37 327 89.8 504 87.5 1.00
< 37 37 10.2 72 12.5 1.09 (0.94-1.26)

Weight of infant
> 2,500 g 337 92.6 527 91.5 1.00
< 2,500 g 27 7.4 49 8.5 1.06 (0.89-1.26)

Using pacifier at 3 months?
No 194 53.3 122 21.2 1.00
Yes 170 46.7 454 78.8 1.88 (1.63-2.18)

Table 1 - Bivariate analysis of factors associated with cessation of exclusive breastfeeding before the third month of
life, Pelotas, RS, Brazil, 2003

MW = minimum wage(s); RR (95%CI) = relative risk of not being on exclusive breastfeeding with its 95% confidence interval.

of life. Babies from low-income families (between one and

three times the MW) had a greater chance of ceasing

exclusive breastfeeding before the third month. This

factor gains singular importance to the extent that it is

Prevalence of exclusive breastfeeding... � Mascarenhas MLW et al.
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Variable OR (95%CI)* aOR (95%CI)�

Family income (MW) �

> 6 1.00 1.00
3.1-6 1.47 (0.93-2.34) 1.35 (0.83-2.18)
1.1-3 2.04 (1.35-3.08) 1.60 (1.02-2.52)
< 1 2.13 (1.33-3.42) 1.46 (0.85-2.49)

Paternal education (years) �

> 9 1.00 1.00
5-8 1.41 (1.05-1.90) 1.15 (0.83-1.60)
0-4 2.10 (1.40-3.16) 1.61 (1.02-2.54)
Ignored 1.89 (0.99-3.63) 1.57 (0.80-3.10)

Maternal education (years) �

> 9 1.00 1.00
5-8 1.57 (1.18-2.10) 1.26 (0.91-1.73)
0-4 1.85 (1.27-2.71) 1.31 (0.84-2.05)

Maternal age (years) �

> 35 1.00 1.00
30-34 1.06 (0.67-1.70) 1.10 (0.68-1.77)
20-29 1.08 (0.73-1.58) 1.08 (0.73-1.61)
< 19 1.70 (1.07-2.71) 1.53 (0.95-2.47)

Smoking during
pregnancy? §

No 1.00 1.00
Yes 1.50 (1.10-2.04) 1.37 (0.99-1.90)

Maternal employment
at 3 months? §

No 1.00 1.00
Yes 1.63 (1.07-2.49) 1.76 (1.15-2.71)

Number of prenatal
consultations §

> 6 1.00 1.00
0-5 1.26 (0.91-1.75) 1.02 (0.72-1.44)

Using pacifier
at 3 months? ||

No 1.00 1.00
Yes 4.25 (3.19-5.66) 4.27 (3.19-5.72

Table 2 - Multivariate analysis of factors associated with
cessation of exclusive breastfeeding before the third
month of life, by hierarchical model, Pelotas, RS,
Brazil, 2003

MW = minimum wage(s).
* Unadjusted odds ratio with 95% confidence interval.
† Adjusted odds ratio with 95% confidence interval.
‡ Model 1: family income, paternal education, maternal education and age.
§ Model 2: paternal education, smoking during pregnancy, maternal

employment at 3 months and number of prenatal consultations.
|| Model 3: paternal education, smoking during pregnancy, maternal

employment at 3 months and pacifier at 3 months.

exactly these children who are most exposed to other

factors that increase infant morbidity and mortality.

It is interesting to observe that children from extremely

poor families (earning the MW or less) did not have an

increased risk of not being on exclusive breastfeeding at

3 months, probably due to a complete lack of the means

of acquiring any substitute for breastmilk.

After analysis by adjusted logistic regression, there

was no significant association with length of gestation or

birth weight, in contrast with another study in which low

birth weight was negatively associated with starting and

continuing exclusive breastfeeding.18

The relationship between to maternal smoking during

pregnancy and cessation of exclusive breastfeeding before

the third month of life had no statistical significance after

confounding factors were controlled.

A tendency was observed, however, for mothers who

had smoked during pregnancy to breastfeed exclusively

for shorter periods. There is a possibility that the same

emotional factors that lead a woman to acquire a smoking

habit also interfere negatively with her motivation to

breastfeed. A similar result is to be found in a study

performed by Silveira et al.19

A statistically significant association was observed

between maternal employment at 3 months and absence

of exclusive breastfeeding at the same age. It is very

probable that this is the result of some women returning

to work from maternity leave during this period, separating

them from their babies for around 8 hours a day, which

demonstrates not only the importance of maternity leave,

but also of teaching women to express their milk so that

their babies can still be fed exclusively on breastmilk even

in their absence.

Some studies have demonstrated that the introduction

of water or teas (predominant breastfeeding) is a frequent

practice, particularly in developing countries.7,20 The

results of the current study were similar since it was

observed that these liquids were offered early on. This

combination reduces the protection conferred by breastmilk

against infection and also reduces breastfeeding duration,21

in addition to being an unnecessary practice when babies

are breastfeeding exclusively, even in countries with

tropical climates.22 Other Brazilian authors have also

demonstrated that the offer of liquids to children exclusively

breastfed occurs early.23,24 These infusions are offered in

the belief that they have calming and laxative properties

and this is a practice that is deeply rooted in our culture,

even in populations who have been taught not to use

them.

A strong association was observed between pacifier

use at 3 months and absence of exclusive breastfeeding at

the same age, which demonstrates that, although the

population is instructed to avoid pacifiers, this is a cultural

habit that is difficult to control and eradicate. In a study

undertaken in Pelotas, RS, in 1993, it was observed that

67% of babies were given pacifiers during their first month

and 80% in the third month.25

A study by Soares demonstrated that pacifier use was

more frequent among children not exclusively breastfed.26

Kramer et al. demonstrated that, 73% of babies exposed

to pacifiers had discontinued exclusive breastfeeding

before 3 months of age, whereas babies not exposed had
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a prevalence of 58% cessation.27 Victora et al. confirmed

this observation, concluding that the association between

pacifier use and early weaning is complex and that

pacifiers are a factor that contributes to weaning among

mothers who do not feel completely comfortable with

breastfeeding. It is possible that pacifiers are actually a

marker of lactation difficulties and not the direct cause of

weaning.28

The current study detected a number of factors that

can interfere with the duration of exclusive breastfeeding

and, consequently, in the health of children during their

first months of life. Many different studies have

demonstrated the protective effect of breastmilk against

infant morbidity and mortality, which is the reason for the

fundamental importance of adopting this practice, especially

in poor populations, in which children�s risk of death from

infectious diseases is elevated.3,6-8

Data obtained in a national survey, carried out in

1999,29 demonstrate a growing tendency towards

breastfeeding. Nevertheless, no significant increase

was detected in exclusive breastfeeding, which fact

confirms the global tendency whereby, despite major

advances, exclusive breastfeeding duration is far from

that laid out by the WHO.4

The results reported here suggest that the practice

of exclusive breastfeeding is still at levels well below

those recommended, which in turn reinforces the need

to continue stimulating breastfeeding during the first

months of life.
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