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Abstract

Background: Brazil has made substantial improvements in the duration of breastfeeding.

We use data from four population-based cohorts to examine how trends and inequalities

in breastfeeding indicators changed over time in a Brazilian city.

Methods: Data from four birth cohorts, each including all births in a calendar year (1982,

1993, 2004 and 2015) in the city of Pelotas were used. Information on breastfeeding was

collected when children were aged between 3 and 20 months. The prevalences of contin-

ued breastfeeding at 1 year of age and of exclusive breastfeeding at 3 months were calcu-

lated according to family income, maternal skin colour and sex.

Results: Prevalence of breastfeeding at 12 months increased from 16% to 41% in the

33-year period. The prevalence of exclusive breastfeeding at 3 months increased from

7% in 1993 to 45% in 2015. Increases in exclusive breastfeeding at 3 months were seen in

all socioeconomic groups, but the 2015 rates remain highest (57.2%) among the women

in the richest quintile, and lowest among those in the poorest quintile (34.6%). Black

mothers were more likely to breastfeed at 12 months than Whites in the four cohorts.

In the earlier cohorts, breastfeeding at 12 months was more common among the poor,

but by 2015 these differences had disappeared.

Conclusions: There were important positive changes in breastfeeding practices during

this period, but less than half of the children in 2015 were receiving the full benefits of

breast milk. Improved breastfeeding practices are being adopted by high-income women

to a greater extent than by poor women.
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Introduction

The short- and long-term benefits of breastfeeding for both

mothers and children are well documented. In the short

term, breastfeeding—and in particular exclusive breast-

feeding—protects against infectious diseases, especially di-

arrhoea and pneumonia.1–4 In the long term, breastfeeding

has been associated with lower risks of obesity and type 2

diabetes, increased intelligence in childhood, adolescence

and adulthood and higher levels of formal education and

income in adult life.5,6

In terms of maternal health, breastfeeding provides pro-

tection against breast cancer and contributes to increased

birth spacing, while also potentially protecting against

ovarian cancer and type 2 diabetes.4 More recently, breast-

milk has been recognized as a living substance containing

stem and progenitor cells as well as oligosaccharides that

promote the growth of a healthy microbiome and also pre-

sent anti-infective properties.4,7,8

In spite of the well recognized benefits of breastfeeding,

rates of early initiation of breastfeeding and prevalence

of exclusive breastfeeding among infants aged less than

5 months in most low- and middle-income countries remain

below 50%.9 A previous analysis including the first three

Pelotas birth cohorts (1982, 1993 and 2004) indicated an

improvement in breastfeeding indicators. In those two deca-

des, the proportion of 12-month-old children who were

breastfed increased from 16% to 37% and the proportion

of those exclusively breastfeeding at 3 months of age, which

was null in 1982, reached 27% of the infants in 2004.10 The

objective of the present study was to assess whether these

positive trends persisted when the results of the Pelotas

2015 Birth Cohort were incorporated in the analyses.

Methods

The four Pelotas Birth Cohorts (1982, 1993, 2004 and

2015) comprise about 20 000 participants. All newborns

to mothers resident at the urban area of the municipality

and delivered in all delivery wards in the city, between

1 January and 31 December of the corresponding year,

were eligible to participate in the study. A total of 5914

newborns were enrolled in 1982, 5249 in 1993, 4231 in

2004 and 4275 in 2015, representing more than 99% of all

births that occurred in Pelotas in those years.11

At the beginning of 1983, the 1982 cohort team tried to

locate all the participants born between January and April

1982 (n¼ 1916), being able to locate 79.3% of that sample

(mean age 11.3 months); the full cohort was re-visited in

early 1984 through a census of all households in the city,

when the follow-up rate increased to 87.2%. A sample of

the 1993 cohort was followed up at 6 and 12 months

(n¼ 1460). The sample included all low-birthweight new-

borns (<2500 g) and 20% of the remaining cohort mem-

bers. At 6 and 12 months, 96.8% and 93.4%, respectively,

of the intended samples were assessed. At 3 and 12 months

of age, the cohort teams attempted to contact all infants

that were part of the 2004 and 2015 birth cohorts. The

follow-up rates in 2004 were 95.7% and 94.3%, respec-

tively; and in 2015 were 97.2% and 95.4%.

Supplementary Table 1, available as Supplementary data

at IJE online, describes the sample size and timing of each

follow-up for each cohort; more details are provided in the

first article in this supplement.11

In the four cohorts, mothers were interviewed at the

hospital in the first 24 h after the delivery and the new-

borns were examined with standardized techniques and

data collection instruments. Information was collected

from the mother on social, demographic and health-related

variables.11 Home visits were carried at the ages described

above, and information on the age when breastfeeding was

stopped and on the introduction of complementary foods

during first year of life was collected. Breastfeeding pattern

in the first year of life was classified in four groups: exclu-

sive breastfeeding (breastfed infants who did not receive

any other fluids or solid foods); predominant breastfeeding

(breastfed infants who received fluids such as water, tea or

fruit juices, but were not fed solid or semi-solid foods); par-

tial breastfeeding (infants who were fed breast milk com-

plemented with other types of milk, such as cow’s milk or

Key Messages

• The prevalence of continued breastfeeding at 1 year in the 2015 Pelotas cohort (41%) was similar to the Brazilian na-

tional estimate in 2013 (45.4%). Prevalence of exclusive breastfeeding at 3 months of age was 45%.

• There were important positive changes in breastfeeding practices from 1982 to 2015, but less than half of the children

in 2015 were receiving the full benefits of breast milk.

• Improved breastfeeding practices are being adopted by high-income women to a greater extent than by poor women.

Promotion efforts should be reinforced for the latter group.

International Journal of Epidemiology, 2019, Vol. 48, Supplement 1 i73

D
ow

nloaded from
 https://academ

ic.oup.com
/ije/article/48/Supplem

ent_1/i72/5382485 by Pontifícia U
niversidade C

atólica do R
io G

rande do Sul user on 15 O
ctober 2021

https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyy159#supplementary-data
https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyy159#supplementary-data


formula, or with solid or semi-solid foods); and weaned

infants (who were not breastfed). In 1982, questions were

not asked about the use of water or tea, so that it was not

possible to estimate the prevalence of exclusive

breastfeeding.

Information on monthly family income, maternal skin

colour (white, brown or black) and child sex obtained in

the perinatal study constituted the independent variables

in the analyses. Family income was divided in quintiles,

with the first quintile including the poorest and the fifth

quintile the wealthiest families. Ethnic group classification

according to self-reported skin colour has been officially

adopted in Brazil, and is supported by the Organized Black

Movement which since the 1970s has advocated for disag-

gregation of all vital and health statistics according to skin

colour.12

For the analyses, data of the 1993 cohort were weighted

in order to account for the oversampling of low-

birthweight infants. The prevalences of exclusive breast-

feeding at 3 months of age and of continued breastfeeding

at 1 year of age, according to independent variables, were

calculated for each cohort. Chi-square tests were used to

assess the association between breastfeeding and the inde-

pendent variables. When appropriate, chi-square tests for

linear trends in proportions were used to assess differences

over time.

The slope index of inequality (SII) and concentration

index (CIX) were calculated for family income in

quintiles, to assess absolute and relative inequalities in

prevalence of exclusive breastfeeding at 3 months of age

and in continued breastfeeding at 1 year of age in the four

cohorts.13,14

Results

At all ages, higher proportions of infants were breastfed in

2015 than in 1982 (Figure 1). Figure 2 shows breastfeeding

patterns at 3 and 12 months of age. The improvement in

prevalence of exclusive breastfeeding at 3 months was

most evident. Data are not presented for 1982 because in-

formation on feeding child water or tea intake was not col-

lected; the prevalence of either exclusive or predominant

breastfeeding in this cohort was 37%, but it is safe to as-

sume that the prevalence of exclusive breastfeeding was

virtually zero as the standard practice was to feed children

with water and tea from the first weeks of life. For the sub-

sequent cohorts, prevalence of exclusive breastfeeding in-

creased from 7% in 1993 to 27% in 2004 and 45% in

2015, corresponding to an increase of 67% in the preva-

lence of this practice in the most recent 11-year period.

Partial breastfeeding remained relatively stable, reaching

around 25% of all infants since 1993. There was a marked

reduction in the proportion of fully weaned infants at

3 months of age, with the proportion of children receiving

some form of breastfeeding in 1982, 1993, 200 and 2015

being 52%, 57%, 74% and 76%, respectively (P for linear

trend <0.001). The prevalences of exclusive breastfeeding

at 6 months were 0.5% in 1993, 6.5% in 2004 and 14.5%

in 2015.

At 12 months, the prevalence of continued breastfeeding

increased from 16% in 1982 to 20%, 37% and 41%, re-

spectively, in 1993, 2004 and 2015 (Figure 2) (P for linear

trend <0.001). The median durations of breastfeeding in-

creased from 3.0 months in 1982 and 1993 to 6.0 and

6.9 months in 2004 and 2015, respectively. In the most re-

cent cohort, few infants were fully weaned between 7 and

12 months, so that in spite of the median value of

6.9 months, the prevalence of breastfeeding at 12 months

was 41%.

Table 1 shows the results for prevalence of exclusive

breastfeeding at 3 months of age. As mentioned, exclusive

breastfeeding in the 1982 cohort is assumed to be close to

Figure 1. Prevalence of continued breastfeeding at different ages.

Pelotas 1982, 1993, 2004 and 2015.

Figure 2. Breastfeeding patterns at ages 3 and 12 months. Pelotas, 1982,

1993, 2004, and 2015.
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zero and results for that cohort are not presented. The

prevalence increased for all income, maternal skin colour

and child sex categories over the past two decades

(Table 1). In the three cohorts, exclusive breastfeeding was

associated with income, reaching more than half (57.2%)

of infants from the wealthiest quintile in the 2015 cohort.

Differences according to maternal skin colour or sex of the

child were not marked.

For exclusive breastfeeding at 3 months of age the slope

index (a measure of absolute inequalities) increased from

7.4% points in 1993 to 23.2 in 2015 (Table 2). In contrast,

the concentration index (an indicator for relative inequal-

ities) fell from 15.9 in 1993 to 8.9 in 2015, indicating that

this practice is still more concentrated among the wealthi-

est, and that although absolute inequalities increased over

time, relative inequalities fell.

The increases in prevalence of continued breastfeeding

at 12 months of age were observed in all income, maternal

skin colour and child sex categories over the three decades

(Table 3). For instance, among infants from the poorest

families, the prevalence increased from 19.2% in 1982 to

40.5%, in 2015 (P for linear trend <0.001) (Table 3).

Statistical evidence of inverse associations with income

was present in 1982 (P<0.001) and in 2004 (P¼ 0.018),

but over time the social gradient disappeared. In all four

cohorts, prevalence of continued breastfeeding at

12 months was consistently lower among white compared

with black mothers. Lastly, girls were more likely to be

breastfed than boys, with differences of up to 7.1% points

in 1993.

The slope index of inequality for continued breastfeed-

ing at 12 months fell from �9.7% points in 1982 to 1.2 in

2015 (Table 2). The concentration index changed from

�10.1 in 1982 to 0.2 in 2015. Both indices show that in

the earlier cohorts, continued breastfeeding at 12 months

was more concentrated among the poor and that the

inequalities between the poorest and the wealthiest chil-

dren have been completely eliminated over time.

Table 1. Prevalence of exclusive breastfeeding at 3 months according to family income, maternal skin colour and sex of the

child. Pelotas, 1993, 2004, and 2015

Variables Exclusive breastfeeding at 3 months of age,a n (range)

1993 2004 2015

Family income (quintiles) P ¼ 0.025* P <0.001* P <0.001*

1st (poorest) 3.7 18.4 34.6

(1.9; 6.9) (15.8; 21.1) (31.3; 37.9)

2nd 6.0 22.3 42.8

(3.8; 9.3) (19.4; 25.1) (39.4; 46.2)

3rd 8.1 27.3 42.9

(5.1; 12.6) (24.2; 30.4) (39.5; 46.3)

4th 8.1 30.0 45.7

(5.1; 12.6) (26.9; 33.1) (42.3; 49.1)

5th (wealthiest) 11.4 34.9 57.2

(7.8; 16.3) (31.6; 38.1) (53.8; 60.6)

Maternal skin colour P ¼ 0.731** P ¼ 0.510** P ¼ 0.055**

White 7.6 27.0 45.8

(6.1; 9.5) (25.4; 28.6) (44.0; 47.6)

Brown 5.8 26.2 40.6

(2.0; 15.5) (21.0; 31.3) (36.4; 44.7)

Black 6.3 25.0 43.0

(3.7; 10.5) (21.9; 27.9) (39.1; 46.9)

Child’s sex P ¼ 0.922** P ¼ 0.144** P ¼ 0.020**

Male 7.4 25.6 42.9

(5.5; 9.8) (23.7; 27.4) (40.7; 45.0)

Female 7.2 27.6 46.5

(5.4; 9.5) (25.6; 29.5) (44.3; 48.7)

All 7.3 26.5 44.7

(5.8; 8.8) (25.2; 27.9) (43.2; 46.2)

aFor trends over time, all P-values are <0.001; *x2 test for trend; **x2 test.
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Discussion

We documented important improvements in breastfeeding

practices over a 33-year period. Exclusive breastfeeding

was rarely practised in 1982, but between 1993 and 2004

there was a 4-fold increase in its prevalence at 3 months of

age, and between 2004 and 2015 the increase was 67%.

Results from national surveys (1986, 1996, 2006 and

2013) confirmed Brazil’s upward trends for exclusive

Table 2. Slope index of inequality (SII) and concentration index (CIX) in prevalence of exclusive breastfeeding at 3 and

12 months, according to family income in quintiles

Cohort Slope index (SE) Concentration

(%) index (SE)

1993 7.4 (2.40) 15.9 (5.60)

Exclusive breastfeeding

at 3 months 2004 19.8 (2.30) 12.6 (1.50)

2015 23.2 (2.60) 8.9 (1.00)

1982 �9.7 (1.70) �10.1 (1.80)

Breastfeeding at 12 months

1993 �7.5 (3.50) �6.9 (3.20)

2004 �4.7 (2.60) �1.8 (1.20)

2015 1.2 (2.70) 0.2 (1.10)

SE, standard error.

Table 3. Prevalence of continued breastfeeding at 12 months according to family income, maternal skin colour and sex of the

child. Pelotas 1982, 1993, 2004, and 2015

Variables Breastfeeding at 12 months %a (range)

1982 1993 2004 2015

Family income P <0.001* P ¼ 0.365* P ¼ 0.018* P ¼ 0.400*

(quintiles)

1st (poorest) 19.2 21.9 36.3 40.5

(16.8; 21.7) (17.1; 27.6) (32.9; 39.7) (37.0; 43.9)

2nd 20.0 21.3 40.2 43.0

(17.6; 22.4) (16.9; 26.5) (36.7; 43.6) (39.6; 46.4)

3rd 13.9 21.1 39.1 39.1

(11.9; 16.0) (16.2; 27.1) (35.7; 42.6) (35.7; 42.5)

4th 12.8 19.0 38.1 40.3

(10.8; 14.8) (14.3; 24.8) (44.8; 41.5) (37.0; 43.7)

5th (wealthiest) 12.9 15.2 32.5 43.0

(10.8; 14.9) (11.0; 20.6) (29.2; 35.8) (39.6; 46.5)

Maternal skin colour P <0.001** P <0.001** P <0.001** P <0.001**

White 13.7 18.3 34.8 39.5

(12.7; 14.7) (15.9; 20.9) (33.1; 36.6) (37.7; 41.3)

Brown 13.4 37.6 41.8

24.8 (6.8; 24.7) (31.8; 43.4) (37.6; 46.1)

Black (22.0; 27.5) 29.4 46.2 48.8

(23.5; 36.1) (42.7; 49.7) (44.8; 52.8)

Child’s sex P ¼ 0.053** P ¼ 0.002** P ¼ 0.020** P ¼ 0 .012**

Male 14.8 16.3 35.5 39.3

(13.4; 16.1) (13.6; 19.6) (33.4; 37.6) (37.2; 41.4)

Female 16.7 23.4 39.1 43.2

(15.3; 18.1) (20.2; 26.9) (36.9; 41.3) (41.0; 45.4)

All 15.7 19.9 37.3 41.2

(14.7; 16.7) (17.6; 22.1) (35.7; 38.8) (39.7; 42.7)

aFor trends over time, all P-values are <0.001; *x2 test for trend; **x2 test.
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breastfeeding in infants under 6 months of age and contin-

ued breastfeeding at 12 months, with the main increases

observed between 1986 and 2006 (from 4.7% to 37.1%

and from 25.5% to 47.4%, respectively), followed by rela-

tive stabilization in 2013 (36.6% and 45.4%, respec-

tively).15 The 41% prevalence of continued breastfeeding

at 12 months in our 2015 cohort was similar to the 45%

prevalence observed in the most recent national survey

(2013). The results for exclusive breastfeeding are not

comparable: we report a prevalence of 45% at the age of 3

months, whereas the national prevalence for all children

aged less than 5 months in Brazil was 37%. Although

Brazil experienced a recent deceleration of the gains that

were observed between 1986 and 2006,15 Pelotas contin-

ues to show an ascending trend in both exclusive and con-

tinued breastfeeding.

Brazil is internationally recognized as an exemplar

country in the promotion, protection and support for

breastfeeding.16,17 Such success is the result of a series of

actions carried out in the country since the establishment

in the 1980s of the National Breastfeeding Program: regu-

lation of the commercialization of infant formula and

foods, introduction of the Baby Friendly Hospitals

Initiative, creation of the Brazilian Network of Human

Milk Banks, adoption of kangaroo mother care as public

policy and implementation of the ‘Feed and Breastfeed

Brazil Strategy’ (to promote breastfeeding and healthy

complementary feeding within the universal primary

health care system). These initiatives were scaled up along

with media campaigns and major social mobilization

events such as the World Breastfeeding Weeks and the

World Human Milk Donation Days.

The Pelotas cohort studies were taking place as these

initiatives were rolled out. In addition, research on the ben-

efits of breastfeeding has been carried out in Pelotas since

the 1980s18 and the city hosted one of the participating

centres in the WHO Multicentre Growth Reference Study,

conducted between 1997 and 1998, which entailed the

training of health professionals from the municipality pub-

lic health system and provided strong support to breast-

feeding delivered at households by trained nurses.19 The

increases in breastfeeding rates between 1982 and 2015 in

Pelotas in part reflect the impact of this wide range of ini-

tiatives at national and local levels. This may explain why

Pelotas has had a better recent track record than the rest of

the country.

In terms of socioeconomic inequalities, exclusive breast-

feeding was picked up by mothers in the wealthiest quin-

tiles more rapidly than by poor mothers, and by 2015 a

difference of more than 20% points had been established.

This is in accordance with the inverse equity hypothesis

which states that the better-off are in general the first to

benefit from newly introduced interventions, due to greater

access to information and quality health care.20 The find-

ing of an increase in absolute inequalities, expressed as a

difference between rich and poor, concomitant with a de-

crease in relative inequalities, expressed as a ratio, is not

unusual when the baseline levels among the poor were very

low—only 3.7% in 1982.

It is safe to assume that in the far past, breastfeeding be-

yond 12 months was universal in all social groups, includ-

ing the better-off who may have relied on wet nurses.21 By

1982, continued breastfeeding was very low in the Pelotas

population as a whole, but more common (19%) among

the poorest than in the richest quintile (13%). This is likely

a consequence of the fact that rich mothers were more

likely to use formula or other types of milk than poor

mothers in the middle of the 20th century, having adopted

artificial feeding to a greater extent due to both marketing

pressures and economic advantage. However, as the bene-

fits of breastfeeding started to be disseminated, socioeco-

nomic differences have virtually disappeared by 2015 due

to an increase of 30% points in the richest quintile, accom-

panied by a smaller increase of about 20% points among

mothers in the poorest quintile.

Continued breastfeeding was more common among

brown and black women compared with white women,

but the prevalence of exclusive breastfeeding at 3 months

was similar in all groups. These results are consistent with

those from a cross-sectional nationwide study conducted in

2013.22 Some authors have argued that this finding reflects

the historical practice of wet nursing, a social role played

originally by slave African women who fed the infants of

rich white mothers, a practice that persisted well into the

20th century21 although it seems possible that other factors

are involved as well. It is interesting to note that even

though black mothers tend to be poorer than white moth-

ers, in 2015 they had a near 10%-point lead in terms of

breastfeeding at 12 months, whereas prevalence was simi-

lar in the five income quintiles.

Our results on longer duration of any breastfeeding

among girls in all four cohorts, and of longer duration of

exclusive breastfeeding also among girls in 2015, are con-

sistent with previous studies from Brazil and Latin

America.23–25 Some authors have suggested that parents

are more likely to think that sons have greater nutritional

needs than daughters, and therefore need to receive for-

mula and other foodstuffs at an earlier age.

The main limitation of this study is that breastfeeding

information was gathered from maternal report, being sub-

ject to information bias. There are also some differences in

the methodologies used to collect the breastfeeding data in

the earlier cohorts. In 1982, information on breastfeeding

was collected from one-third of the cohort at around
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12 months of age, and the other two-thirds at around

20 months; in 1993, information was collected at 6 and

12 months. In both cohorts, mothers provided retrospec-

tive information about feeding patterns at 3 months, and

the two-thirds of the 1982 cohort who were only seen at

20 months also provided retrospective information about

feeding at 12 months. In 2004 and 2015, information was

collected cross-sectionally at 3 and 12 months, so that

there was no need for recall. It is, nevertheless, reassuring

that a recent study conducted with a sample of low-income

Brazilian mothers showed a strong concordance between

direct observation of breastfeeding, at every 2 months dur-

ing the first 2 years of life, and maternal report when chil-

dren were 6 years old (intra-class correlation coefficient ¼
0.923; P¼ 0.001).26 Another limitation is the fact that the

2004 and 2015 cohorts included visits to the all children at

12 months, whereas subsamples were visited in 1982 and

1993; nevertheless, even these samples included over 1300

children.

One should also note that the standard international in-

dicator for exclusive breastfeeding includes in the denomi-

nator all children aged less than 6 months; this information

is collected through surveys which include children with

different ages.27 In a cohort that is visited at specific ages,

it is not possible to calculate such an indicator.

Another limitation of this study is the lack of informa-

tion on water and tea intake in the 1982 cohort. At that

time, there were no international recommendations regard-

ing exclusive breastfeeding, which were only issued in the

1990s.28 The senior authors of the present article (F.C.B.

and C.G.V.) were practising physicians in Pelotas in the

1980s and attest to the fact that exclusive breastfeeding

was virtually null at the time of the first cohort.

The use of data from four prospective population-based

birth cohorts, with low attrition rates, represents a strength

of this study. Additionally, all four cohorts were designed

in a standardized manner by the same group of researchers,

making the four cohorts comparable.

Our analyses confirmed that the positive trends in

breastfeeding practices, which were documented for the

1982 to 2004 period,10 persisted until 2015. However, less

than half of the children in the most recent cohort were be-

ing exclusively breastfed at 3 months and received contin-

ued breastfeeding on their first birthday. In spite of the

progress, the breastfeeding indicators in Pelotas are still far

from the ideal. According to the World Health

Organization criteria, the breastfeeding duration in the

Pelotas 2015 cohort would be classified as ‘poor’ (median

�17 months) and exclusive breastfeeding practices would

be classified at best as ‘fair’ (12–49%).27 Of even greater

concern is that the beneficial breastfeeding practices are be-

ing more rapidly adopted by high-income than low-income

women. Action is needed to speed up the improvement of

appropriate breastfeeding practices, particularly among

poor families which will lag behind if current trends

persist.

Supplementary data

Supplementary data are available at IJE online.
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