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Abstract
Breastfeeding is fundamental for child health. Changes in the duration of breastfeeding are
compared for three population-based cohorts of children born in 1982, 1993 and 2004 in the city
of Pelotas, Southern Brazil. Samples of the 1982 and 1993 children and all of the children from
the 2004 cohort study were sought at home when they were aged around 12 months. Both the
duration of breastfeeding and the stage at which different kind of foods were regularly introduced
were investigated. The median duration of breastfeeding increased from 3.1 to 6.8 months in this
period. Exclusive breastfeeding at three months was practically non-existent in 1982 and had
reached one third of infants by 2004. The increase was faster after 1993, suggesting an important
impact made by promotion activities. Up to about 6-9 months, breastfeeding was more prevalent
in high-income families, but after this age it became more common among the poor. Low birth
weight babies were breastfeed for shorter durations. The duration of breastfeeding is still far short
of international recommendations, justifying further campaigns. Special attention should be given
to low birth weight babies and those from low-income families.
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Introduction
Breastfeeding plays an important role in child development, especially as a protective factor
against infectious diseases 1,2. In addition to such protection, breastfeeding also increases
child spacing 3,4 and promotes ideal child growth 5. Recent results also suggest that
breastfeeding may contribute to intellectual development, as well as to the prevention of
various chronic diseases in adult life 6. The promotion of exclusive breastfeeding is the
single intervention with the greatest potential to reduce under-five mortality worldwide 7.

The duration of breastfeeding in Brazil was extremely short in the 1970s and 1980s. A
nationwide survey carried out in 1975 showed that the median duration of total
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breastfeeding was only 74 days 8. A series of interventions were implemented beginning in
the 1980s, which led to important increases in the duration of breastfeeding during the 1990s
8,9.

Although a number of studies on breastfeeding have been conducted in Brazil, it is also
important to analyze trends among different socioeconomic and birth weight strata. The
present analysis evaluates changes in the duration of breastfeeding in the city of Pelotas, Rio
Grande do Sul State, Brazil, based on three longitudinal studies of the mother-child
population that began in 1982, 1993, and 2004.

Methods
As part of the Pelotas birth cohort studies, we evaluated all hospital births that took place in
1982, 1993, and 2004. The methodology used in these studies has been described elsewhere
10. Mothers were interviewed soon after delivery and, among other variables, provided
information on total family income, which was calculated as the sum of individual incomes
in the month preceding the interview. All children were weighed using calibrated pediatric
scales.

At the beginning of 1983, we attempted to locate all children living in urban areas born
between January and April 1982, who were then an average 12 months old. In the 1993
cohort, a sample of births was followed at ages six and 12 months, including all low birth
weight children (< 2,500g) and a systematic sample of approximately 20% of the remaining
children. Final results were weighted so as to reproduce the proportion of low birth weight
in the general population observed in the perinatal study. In 2004, we attempted to locate all
children around the time of their first birthday.

In the three studies, mothers responded to a household questionnaire administered by
interviewers who received prior training and were educated to at least high-school level.
Between five and 10 per cent of interviews were repeated by a supervisor for quality control
purposes. The questionnaire included questions on the duration of breastfeeding and the ages
at which different types of foods were introduced on a regular basis. Weaning was defined
as the total interruption of breastfeeding.

To avoid recall bias, comparisons of weaning age and introduction of complementary
feeding were based on data collected when children were approximately 12 months old.

The feeding patterns of children during the first year of life were classified into four groups:
(i) exclusive breastfeeding - breastfed children that were not fed any other fluids or solid
foods; (ii) predominant breastfeeding - breastfed children that were also fed other fluids,
such as water or tea, but who were not fed solid or semi-solid foods; (iii) partial
breastfeeding - children that were fed breast milk complemented with other types of milk,
such as cow’s milk or formula, or with solid or semi-solid foods; and (iv) weaning - children
that were not breastfed.

In 1982, there was not a specific question regarding the ingestion of tea or water, since this
was a universal practice at the time, with all children being given tea and water soon after
birth. The advantages of exclusive breastfeeding became evident only in the late 1980s 11.
For the purposes of comparison, the prevalence of exclusive breastfeeding in 1982 was
considered as null.

In each of the three cohorts, at least 1,300 children were included in the analyses. The
margin of error for estimating the prevalence of breastfed children at each age was equal to
or less than 2.5 percentage points.
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We used the chi-squared test to measure associations between independent variables (sex,
family income, and birth weight) and the duration of breastfeeding. Whenever possible, we
used the linear trend test to study trends between the three cohorts.

Statistical analysis was carried out using Stata software (Stata Corp., College Station, USA)
to calculate the percentage of breastfed children at different ages and to estimate the median
duration of breastfeeding based on life tables.

Results
In 1983, we traced 1,556 (81.8%) of the 1,820 children born between January and April
1982, who were on average 11.2 months old (standard deviation 1.3 months). In 1993, we
were able to trace 93% of children at age 12 months. In 2004, the follow-up rate was 94%
10.

We found an increase in the median duration of breastfeeding from 3.1 months in 1982 to
4.0 months in 1993 and 6.8 months in 2004 (Table 1). Figure 1 shows that, although initially
almost all children from the three cohorts were breastfed, an increase in breastfeeding in the
more recent cohorts was already evident after the first month (linear trend test p < 0.001 in
the first month and at ages 3, 6, 9, and 12 months). The greatest increase occurred between
the 1993 and 2004 cohorts.

Figure 2 shows the feeding pattern of children at three and 12 months of age. Important
progress was seen at age three months. In 1982, although specific information on the
consumption of tea and water had not been collected, the practice of exclusive breastfeeding
was virtually null. Such practice could already be observed in 1993, when 7% of children
were exclusively breastfed. In 2004, this proportion increased to 31% (χ2 p < 0.001).
Predominant breastfeeding was seen in 34% of children in 1982, 41% in 1993, and 17% in
2003; such a reduction seems to have been due to the increase in exclusive breastfeeding.
Considering all types of breastfeeding, 54%, 62%, and 73% of three-month-old children
were breastfed in 1982, 1994, and 2004, respectively (χ2 for linear trend p < 0.001).

Figure 2 also shows that, at age 12 months, 18%, 23%, and 39% of children were still
breastfed in 1982, 1993, and 2004 (χ2 for linear trend p < 0.001).

However, feeding practices varied between different subgroups of children. Breastfeeding
lasted longer for girls than for boys in 1993 and 2004 (Table 1). There were no marked
differences in terms of median duration between family income groups (Table 1). However,
as shown in Figure 3, there were some interesting changes among the poorer (people earning
less than or equal to the minimum wage) and richer (those earning more than 10 times the
minimum wage) strata. In the three cohorts, the richest group showed a greater prevalence of
breastfeeding up to age six months but was overtaken by the poorest group between six and
nine months, so that, at age 12 months, poor mothers breastfed more than rich mothers. Also
noteworthy is the observation that the increase in breastfeeding frequency at ages one, three,
and six months occurred between 1982 for the richest group and between 1993 and 2004 for
the poorest. By contrast, the increase at age 12 months took place between 1993 and 2004
for both poor and rich groups.

We found a direct relationship between birth weight and duration of breastfeeding in the
three studies, with a surprisingly short duration among the < 2,000g group, which was
partially reversed in 2004 (Table 1). Breastfeeding increased throughout the two-decade
period across all breastfeeding groups.
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Discussion
The existence of three population-based cohort studies allowed for breastfeeding patterns to
be compared across a 22-year time period. The percentage of follow-up at age 12 months
increased from 79% in 1982 to 94% in 2004 due to the innovative strategies used in tracing
subjects 10.

We observed an important increase in the median duration of breastfeeding, from 3.1
months in 1982 to 6.8 months in 2004. 1982 levels were compatible with those observed
throughout the country in that period 8, but the median in 2004 is similar to the 7.0 month
median reported in 1996 for the entire country (7.1 months in the South Region, in which
Pelotas is located) 8,12. In 1999, a nationwide survey of state capitals was conducted during
a vaccination campaign 13, which resulted in an estimate of 9.9 months for all Brazilian
capitals and 7.5 months for those in the South Region, which is similar to the median
obtained for Pelotas in 2004.

The analysis of feeding patterns (Figure 2) shows that this increase is due to the increase in
exclusive breastfeeding during the first few months of life, when its protective effects are
greater 1,14, as well as to an increase in partial breastfeeding during the second semester.

The introduction of fluids other than breast milk during the first months of life is not only
unnecessary – since exclusively breastfed children do not need additional water – but it may
also be deleterious 15. The introduction of other fluids may lead to a decreased frequency
and intensity of suction, thus reducing breast milk production. There is also the risk of
infections due to the contamination of bottles or of the food itself. Moreover, the premature
introduction of certain types of foods, such as cereals or vegetables, may interfere with iron
absorption, leading to iron deficiency. Long-term risks, such as obesity, hypertension,
arteriosclerosis, and food allergies may also be associated with the introduction of other
foods and weaning 6.

The World Health Organization and United Nations Children’s Fund also recommend that
partial breastfeeding be continued until age 2 years 11. However, in 2004, only 39% of
children were breastfeed at 12 months. Despite the substantial progress in the last decade,
still less than half of all children in Pelotas were breastfed at their first birthday.

Countless factors influence the decision of whether or not to breastfeed, hindering the
evaluation of the impact of breastfeeding promotion programs. Notwithstanding, the present
data support a possible impact of the Brazilian National Breastfeeding Program, that has
been carried out since 1981 across the entire country 9,16,17. Rea 9, in an analysis of
breastfeeding promotion activities throughout Brazil, showed that interventions begun in the
1980’s were substantially reinforced after 1996, with the training of large numbers of health
workers for supporting breastfeeding, backed-up by protection policies. In Pelotas,
specifically, a number of training courses were offered to primary healthcare professionals,
and the first “Baby-Friendly” hospital was opened in the city. The present results, which
show an acceleration of the increase in breastfeeding duration after the 1993 cohort, are
entirely compatible with the chronogram described by Rea 9.

Data from the three cohorts confirm previous findings 18,19 regarding biological and
socioeconomic differentials in breastfeeding. Gender differences in breastfeeding have been
reported by others. In the present study girls were breastfed longer than boys, a finding also
reported by other authors 20. Children from low-income families or with low birth weight,
who most need breastfeeding, are those that receive less breast milk during the first months
of life. The shorter duration of breastfeeding among low birth weight babies has been
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described previously 4. Morbidity and mortality in low birth weight children is greater
among formula-fed than among breastfed babies 21.

Results regarding family income show a paradoxical relationship. High-income mothers
breastfeed more during the first months of life than do low income mothers. This period of
life is exactly when children are at greater risk of morbidity and mortality, especially those
from poor families, as shown in other articles in the present supplement 22,23. Premature
weaning among these children may be contributing to the increase in mortality and
morbidity. On the other hand, there is a greater prevalence of breastfeeding among poor
children at nine and 12 months of age.

In a previous publication, we proposed the hypothesis of inverse equity, that is, that
innovations in health tend to reach the rich before they reach the poor, thereby potentially
increasing social inequities 24. Figure 3 shows that, in the highest income group, the
increase in the percentage of breastfed children at ages one, three, and six months occurred
mostly between 1982 and 1993. Among the poor, on the other hand, a similar increase took
place between 1993 and 2004. This may be evidence that an increase in breastfeeding
occurred earlier among the rich. Regarding the increase in the percentage of breastfed
children at 12 months, both the rich and the poor showed greater increases predominantly
after 1993, which may reflect the fact that the importance of breastfeeding during the second
semester of life has been emphasized only more recently.

The susceptibility of breastfeeding to advertisements for artificial feeding is a well-known
phenomenon. Between the 1950s and 1970s, when incentives for using formula feeding
were substantial and there were no restrictive health policies regarding such advertisements,
the duration of breastfeeding fell substantially in several countries 25. More recently,
campaigns encouraging breastfeeding and valuing breast milk led to the reversion of falling
trends not only in Brazil 9 but also in Latin America 26. Despite these changes, the duration
of breastfeeding, especially exclusive breastfeeding, remains substantially lower than
international recommendations, which reinforces the need to continue stimulating this
practice in the first months of life. The present results also suggest that special care must be
devoted to the promotion of breastfeeding among lower income strata and for children with
low birth weight.
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Figure 1.
Percentage of breastfed children at different ages. Pelotas, Southern Brazil, 1982, 1993, and
2004.
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Figure 2.
Breastfeeding patterns at age 3 and 12 months. Pelotas, Southern Brazil, 1982, 1993, and
2004.
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Figure 3.
Percentage of breastfed children at different ages in the extreme income strata. Pelotas,
Southern Brazil, 1982, 1993, and 2004.
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Table 1

Median duration of breastfeeding according to sex, family income, and birth weight. Pelotas, Southern Brazil,
1982, 1993, and 2004.

Variables
Median duration of breastfeeding (months)

1982 1993 2004

Sex NS p < 0.001 p = 0.04

 Male 3.0 3.8 6.5

 Female 3.2 4.3 7.4

Family income (minimum wage) p = 0,8 p = 0.5 p = 0.05

 ≤ 1.0 2.9 3.9 5.8

 1.1-3.0 2.9 4.1 7.0

 3.1-6.0 3.3 3.7 6.8

 6.1-10.0 3.6 3.6 7.8

 > 10.0 3.4 5.3 6.9

Birth weight (g) p < 0.05 p < 0.0001 p < 0.001

 < 2,000 1.8 1.4 3.7

 2,000-2,499 2.1 3.1 5.7

 2,500-2,999 3.0 4.0 6.8

 3,000-3,499 3.0 4.1 7.2

 ≥ 3,500 3.5 4.5 6.8

Total 3.1 4.0 6.8

NS: non-significant.
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