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Longer duration of exclusive breastfeeding reduces maternal weight retention:
results from the CLaB study

Abstract

Objectives: to evaluate the relation between breastfeeding and postpartum weight reten-

tion.

Methods: this prospective cohort study involved 641 newborns and their mothers,

followed up to twelve months postpartum. Data were collected from June 2015 to February

2017. In the first interview, we investigated data regarding socioeconomic and demographic

characteristics, obstetric history, weight, and gestational age of the infant at birth. Maternal

weight and breastfeeding status were obtained at 3, 6, 9 and 12 months postpartum at the

mother’s home. A descriptive analysis of maternal weight retention according to the lactation

status was performed. Multiple linear regression models evaluated the effect on exclusive

breastfeeding and total breastfeeding duration on maternal weight retention at 6 and 12

months postpartum, considering potential confounders.

Results: 512 and 490 mothers were evaluated at six months and at twelve months post-

partum, and the mean weight retention was 1.79 (SD=5.52) and 1.69 (SD=6.69) kg, respec-

tively. Regardless of the confounders, the mean postpartum weight reduction for each day of

exclusive breastfeeding was 11 (CI95%= -0.019 to -0.003) and 16 grams (CI95%= -0.026 to

-0.007) for 6 and 12 months, respectively. The total maternal breastfeeding duration had the

same effect.

Conclusions: longer periods of exclusive breastfeeding and total breastfeeding are asso-

ciated with lower postpartum weight retention.
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Introduction

In both rich and poor countries, women at child-

bearing age or those who had a pregnancy have

shown increased adiposity, so the relation between

obesity and the women’s reproductive life has

become a topic of priority for researchers and public

health managers.1 In obesogenic contexts such as

those which prevails in much of the world2 and also

in Brazil,3 pregnancy has been noticed as a potential

risk factor for obesity4 and chronic-degenerative

diseases in women as well as in their children, when

they reach adulthood.5

Excessive gestational weight gain and post-

partum weight retention are both nutritional events

related to the reproduction which increase the risk of

obesity in women,6 the latter being the focus in the

present study. Weight retention is the positive diffe-

rence between a patient's maternal weight at some

moment after delivery and their pre-gestational

weight.  Its negative effects have been identified,

such as the fact that women with normal weight who

become overweight or obese after pregnancy are

more likely to have complications in subsequent

pregnancies.1 Even a relatively small increase of one

to two units in a patient's Body Mass Index (BMI)

after pregnancy increases the chances of gestational

diabetes and hypertensive disease in subsequent

pregnancies, even for women who are not over-

weight or obese.7 Thus, understanding the magnitude

of postpartum weight retention and its determinants

in a population is relevant and necessary knowledge

to define health actions aimed to prevent female

obesity and pregnancy complications.

It is known that postpartum weight retention is

influenced by a complex network of interrelation-

ships, which includes everything from socioeco-

nomic and lifestyle factors, parity, gestational weight

gain and the woman's nutritional status at the begin-

ning of the pregnancy.8-11

The effects of breastfeeding duration and inten-

sity on postpartum weight retention are still contro-

versial, but plausible according to the physiology of

the pregnancy and lactation. The evidence produced

so far has presented contradictory results, preventing

a conclusion on this topic, as shown by a systematic

review that included 28 studies, most of which were

produced in the United States.9 Subsequent studies

failed to resolve the issue, indicating that the effects

maybe different depending on the context. For

instance, there was no significant association

between weight retention in the first three months of

postpartum and exclusive breastfeeding in Porto

Alegre, a city in the South of Brazil.10 Furthermore,

an inverse association was detected between weight

retention and the duration of exclusive breastfeeding

in another city in the South of Brazil.12

In another Brazilian cohort study carried out in

São Luís, in the State of Maranhão, in the Northeast

of Brazil, the duration of breastfeeding had a direct

negative effect on postpartum weight retention but

on a smaller scale. After adjusting for confounders,

an increase of one standard deviation in the duration

of breastfeeding corresponded to a decrease of 0.10

on the standard deviation in postpartum weight

retention.13

Divergent results were also reported at an inter-

national level. In an American study was carried out

with 441 postpartum women, at six weeks and

twelve months after the infant’s birth, it demon-

strated that mothers who practiced artificial breast-

feeding lost more weight than those who breastfed

until six weeks after delivery. At twelve months, the

type of breastfeeding did not affect weight loss.14 In

Australia, 2231 women were followed up from preg-

nancy to twelve months postpartum, and it was

observed that breastfeeding for three months or more

reduced the chance of weight retention in the highest

quintile (OR=0.673 (CI=0.471 - 0.961).15

In both Brazilian and international studies,

analyses were adjusted for possible confounders. In

all of them, gestational weight gain, pre-gestational

BMI, parity, and socioeconomic variables were

considered. In two studies,10,13 adjustments were

also made on caloric intake, since breastfeeding can

influence maternal weight retention precisely

because it affects both the mother's caloric consump-

tion and expenditure. In addition to the divergent

results and the adjustment of the effect by different

variables, there is a risk of memory bias in some

previous studies because the data collection on the

duration of breastfeeding was carried out after a long

interrupted period. All of this justifies further

studies, especially prospective studies with frequent

data collection and information on many of the

potential confounders, such as the one presented in

this article.

The aim of this study was to examine the relation

between breastfeeding duration and postpartum

weight retention based on data from a cohort of

mothers and their children, assessed over the infants'

first year of life. The tested hypothesis was that the

longer the duration of exclusive breastfeeding in the

first six months and the longer the duration of total

breastfeeding in the first year of life, the lower the

maternal weight retention at six and twelve months

postpartum.

Alves MS et al.
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Methods

The data are taken from the Coorte de Lactentes de

Botucatu (CLaB) (Infant Cohort study in Botucatu),

carried out from 2015 to 2017, whose main objective

was to know the health situation of the infants and

their determinants in the first year of life in the city

of Botucatu (State of São Paulo, Brazil). The ori-

ginal study is a prospective, population-based cohort

study, with the mothers and their live newborns from

June 29, 2015, to January 11, 2016.

All mother/newborn pairs who met the inclusion

criteria (newborns up to 30 days old living in the city

whose mothers were able to respond face-to-face and

telephone interviews) were invited to participate. All

mothers who agreed to take part in the study signed

an informed consent form (Ethics Committee at

Faculdade de Medicina in Botucatu – CAAE docu-

ment number: 67214217.5.0000.5411). 

Botucatu is a city in the countryside of São

Paulo, in the Southeast region of Brazil, with an esti-

mated population of 141,032 inhabitants in 2017, a

birth rate of 12.8 per 1,000 inhabitants and an infant

mortality rate of 12.7 per 1,000 live births.16 In rela-

tion to maternal and child care services, the city has

two hospitals (one public and one private) where

there are maternity beds, a network of 20 public

primary healthcare units and several other private

offices, in addition to two emergency rooms, one

public and the other private. There is also a Núcleo

de Apoio à Saúde da Família (NASF) (Family

Health Support Center) where physicians, nutritio-

nists, psychologists, physical educators, and other

health professionals work, supporting and carrying

out interprofessional and intersectoral actions

together along with the primary care unit network.17

The city also has a health unit called Clínica do

Bebê (CB) (Baby Clinic), a neonatal, program-based

public service that provides for all newborns in the

city, both, those born in public and private materni-

ties, with their first appointment with a pediatrician

and a pediatric nurse, as well as carrying out manda-

tory neonatal screening are mandatory in Brazil. The

scheduling for the first consultation and exams is

done at the maternity before hospital discharge of the

mother/child pairs and this occurs before the infant

is two weeks old.17

As the Clínica do Bebê has a high population

coverage rate, close to 90%,19 it was elected as the

place to recruit mothers and infants to form the

CLaB study cohort. In the recruiting period of parti-

cipants for the cohort, there were 1,055 births regis-

tered in the city of Botucatu and 923 mother/child

pairs received care at the Clínica do Bebê. The inclu-

sion criteria for newborns to take part in the CLaB

study were: younger than 30 days old and have

mothers who were able to respond face-to-face and

telephone interviews and who were residents inthe

urban area of the city. 656 infants and 650 mothers

were included in the cohort. The study excluded

twins (n=12) and their mothers (n=6), an infant with

a congenital oral cavity defect (1), a mother who was

HIV-positive (1) and a mother who had undergone a

mastectomy (1), as for, these conditions make

breastfeeding difficult or inadvisable. Therefore, the

cohort analyzed in the present study was composed,

at the initial moment or baseline, by 641

mother/newborn pairs. 

Data collection occurred from July 27, 2015, to

February 2, 2017. In the present study, data collected

were used in the following moments: before the

newborn's first clinical consultation at the Clínica do

Bebê; at 3, 6, 9 and 12 months of age at home. 

At the Clínica do Bebê, mothers' socioeconomic

and demographic information, obstetric history, type

of delivery, weight and gestational age at birth were

collected. Pre-gestational maternal weight was also

obtained by consulting the prenatal care card and

measuring maternal height, for later calculation of

pre-gestational BMI. Mothers were interviewed at

home when their children were 3, 6, 9 and 12 months

old. On this occasion, mothers answered a question-

naire on the infant's feeding. The infant’s weight and

height and the mother’s weight were also measured.

The mothers' weight was measured in a single

measurement at each visit by the interviewers trained

in anthropometry. A digital scale, Bioland model EB-

9010 plus, with a 150 kg capacity, was used with a

graduation of 100 grams. Mothers were weighed

wearing light clothes and barefoot, following the

Brazilian anthropometric measurement recommen-

dations.18 At six and twelve months postpartum,

maternal eating practices and exercises were also

evaluated.

Weight retention in each postpartum period was

calculated by subtracting the measured maternal

weight from the pre-pregnancy weight. This calcula-

tion was performed with maternal weight data

obtained at the 3, 6, 9 and 12 months visits. In the

absence of information on pre-gestational weight, or

in the case of inconsistency (difference greater than

2 kg between the pre-gestational weight and the first

weight measured in a prenatal consultation held in

the first gestational trimester,19,20) the first maternal

weight measured in prenatal care was used as the

initial weight, provided that it was obtained before

fourteen weeks of gestational age. These data were

used to describe the evolution of maternal weight
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retention in the first postpartum year and to compare

the mean values according to the infant’s breast-

feeding situation.

In order to investigate the influence on the dura-

tion of exclusive breastfeeding (EBF) and total

breastfeeding (BF), only weight retention values at 6

and 12 months of age were taken as outcomes. This

option was taken into account that six months is the

indicated period of exclusive breastfeeding and that,

in the case of this study, twelve months was the age

of completion of the cohort follow-up.

The duration of EBF (days) and BF (days) were

tested exposure factors. EBF was considered to be

the period during which infants were fed exclusively

with breast milk, directly from the breast or pumped,

including breast milk from a milk bank, without any

other liquid or solid food. However, infants could be

given drops or syrups containing vitamins, minerals,

and medications. BF was considered as a period

during which infants were fed with breast milk,

regardless of whether they were given other liquids,

such as tea, water, juices, formulas, cow's milk or

solid foods of any kind.21

Thus, the duration of EBF was defined as the

infant's age, in days, when the first food other than

breast milk was introduced and the duration of BF as

the child's age, in days, when breastfeeding ceased

completely.

In order to define the infant's breastfeeding situ-

ation, each interview contained questions on whether

the baby was breastfeeding (yes or no) and whether

each of a list of 48 food items had been introduced

into the infant’s diet (yes or no). This list was deve-

loped by the researchers based on recommendations

from the Brazilian Ministry of Health22 and a food

survey with infants was carried out in the city.23

Among the food surveyed are: non-breast milk

(formula, liquid or powdered cow's milk and other

milk), water/teas/natural juices/artificial juices/other

drinks (yes or no for each) and solid foods such as

fruit, cereals, flour, vegetables, meat, and among

others (yes or no for each), so that the infant's situa-

tion in relation to EBF and BF at each moment could

be defined. In addition, when mothers stated they

had introduced a food item other than breast milk

into an infant's diet, the researchers inquired about

the date of introduction and whether and when

breastfeeding had ceased.

To characterize the cohort and identify potential

confounders in the association between breast-

feeding and breast weight retention, several covari-

ables were investigated: maternal age at birth (in

years, categorized as ≤ 19, 20-34 and ≥ 35 years);

parity (primiparous, multiparous); type of delivery

(cesarean or vaginal delivery); pre-gestational nutri-

tional status (normal weight, low weight, over-

weight, obesity), assessed from pre-gestational BMI;

adequacy of gestational weight gain (in Kg, obtained

by the difference between pre-gestational weight and

weight measured in the last prenatal appointment,

and subsequently categorized as adequate, insuffi-

cient and excessive, according to the Institute of

Medicine (IOM) standards, a reference that takes

gestational age into account 24; maternal schooling

and categorized (as ≤8, 9-11, ≥12 years); self-

reported skin color (categorized as white, mixed

race, black and other, subsequently dichotomized

into white, non-white); paid maternal work outside

the home (yes or no); mother lives with a partner

(yes, no); mother exercised regularly in the three

months prior to the interview, measured at six and

twelve months postpartum with the question: “in the

last three months, did you exercise regularly or prac-

tice any sport in your free time (yes, no)”. We also

inquired into whether the pregnancy had been

planned (yes, no), assuming that, this variable could

interfere with duration of breastfeeding, as shown by

a review article 25 and possibly also in weight reten-

tion via food, physical activity or other behavioral

factors.

Considering that diet and exercise can influence

maternal weight retention, a variable indicating the

quality of maternal nutrition was created to adjust

the analyses for these factors, if necessary: the

healthy diet score, assessed at six and twelve months

post-delivery (EAS-6 and EAS-12, respectively).

This score was constructed by adding points given to

the weekly frequency of consumption of fruit,

vegetables, and beans. Higher sums tend to indicate

more adequate diets, varying from zero to three

points (healthier = 3). An indicator score for

unhealthy diets was also constructed from a sum of

the points given to the frequency of consumption of

soft drinks, sweets, and substitution of food for

snacks. Larger sums tend to indicate less healthy

diets, with a variation from zero to three points (less

healthy = 3).26

The mean values and descriptive statistics of the

mothers’ postpartum weight retention for the cohort

and according to the infants’ breastfeeding situation

(EBF and BF) at different ages were calculated and

compared, at 3 (BF3 and EBF3), 6 (BF6 and EBF6),

9 (BF9 and EBF9) and 12 (BF12) months post-

partum, using  Student's t-test for this and adopting

p<0.05 as the level of statistical significance.

As mentioned above, only weight retention

values at six and twelve months postpartum were

used as outcomes when investigating the effect of
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EBF and BF duration. When analyzing the effect of

EBF and BF duration on maternal weight retention

at six months postpartum, the maximum duration

period for both was considered to be 180 days;

whereas at 12 months, the maximum duration period

for EBF and BF was 12 months or 366 days. 

The association between the duration of exclu-

sive breastfeeding and breastfeeding with maternal

weight retention at six and twelve months post-

partum was assessed using linear regression models

adjusted for potential confounders, identified as vari-

ables in crude or univariate analyses that presented

statistical significance at the p0.10. In adjusted

analyses, the relation were considered significant if

p<0.05. The regression models' non-standardized

coefficients (b) were used to assess the magnitude of

the effects. The analyses were performed with the

IBM SPSS software, v20. 

The normality of the residuals in the 4 multiple

models performed was assessed by the Shapiro-Wilk

test, but it was not confirmed; homoscedasticity was

evaluated by plotting the residuals versus predictors

and was confirmed. Despite the lack of normality of

the residuals, the variances had homoscedasticity,

contributing to the quality of the estimation process

and the significance test of the parameters of the

adjusted models. The alternatives existing in the

statistical literature to circumvent the absence of

normal residuals would not bring gains for the

epidemiological interpretation of the results.

Results

The cohort began with 641 mother-infant pairs and

there were losses over the follow-up period due to

mothers not being located or refused to continue

taking part in the study, and had missing or inconsis-

tent maternal weight data. At 3 months postpartum,

valid weight retention data were obtained of 510

mothers, 485 at 6, 498 at 9 and 507 at 12 months

postpartum. Details of the losses and their reasons

are shown in Figure 1, in which it can be noted that

inconsistent maternal weight values (pre-gestational

or measured weight) throughout the first postpartum

year were the main reasons for the losses.

Comparing the mother-infant pairs that remained in

the study up to six and twelve months with the

losses, there were no significant differences

regarding their socioeconomic and demographic

characteristics (data not shown in Table).

The mothers' (n=641) and infants' characteristics

at baseline are shown in Table 1. There is a predomi-

nance of adult mothers (≥19 years old), with nine

years or more of schooling (82.9%), and most were

white (62.1%); the vast majority (87.8%) lived with

a partner. About half (49.1%) were primiparous,

52.4% underwent cesarean section, and 52.4% did

not plan their pregnancy. One fifth of the mothers

had pre-gestational obesity (20.3%) and 43.9% had

excessive weight gain during pregnancy. Their

average height was 1.62 m (SD 0.07 m), with a

minimum of 1.45 m and a maximum of 1.83 m. Most

newborns were born at term (94.1%) with adequate

weight (93.8% ≥ 2,500 g).

The quality of maternal nutrition and the

frequency of mothers who exercised regularly had a

negative evolution: the average healthy diet score

was 1.77 (SD 0.67) and the unhealthy diet score was

1.22 (0.56) at six months postpartum; at twelve

months, the average healthy score dropped to 0.59

(SD 0.37) while the unhealthy score increased to

1.17 (SD 0.61). As for physical exercise, at six

months postpartum, 87.7% of the women stated that

they had not regularly exercised or practiced sports

in the last trimester, a value that rose to 91.4% at

twelve months (Table 1).

The mean maternal weight retention was 1.69

kg, 1.79 kg, 1.75 kg, and 1.69 kg, at 3, 6, 9 and 12

months postpartum respectively, with median values

of 1.80 kg; 1.80 kg; 1.50 Kg, and 1.20 Kg. There was

a wide variation in weight retention and about a

quarter of the mothers showed retention equal to or

greater than 5 kg in these postpartum periods (data

not shown in the table). 

Table 2 shows the mean values, respective stan-

dard deviations and 95% confidence intervals of

maternal weight retention according to infants'

breastfeeding situation at different ages: at 3, 6, 9

and 12 months. Lower mean values are observed in

mothers of breastfeeding infants at all evaluated

ages. However, the differences were only statisti-

cally significant when the infants had EBF at three

months and BF at six months for average weight

retention at 6 and 12 months postpartum. It is also

noted that the means did not change significantly

after 3 months postpartum and that there was great

variability during all assessedperiods.

The results of the crude analyses that investi-

gated the association between the EBF and BF dura-

tion and covariates with the outcomes are shown in

Table 3. The EBF and BF duration was negatively

associated with maternal weight retention 6 months

after childbirth. Potential confounding factors

(p0.10) were identified for this association:

adequacy of gestational weight gain (p<0.001), pre-

gestational BMI (p<0.001), planned pregnancy

(p=0.105) and parity (p=0.091). In the case of weight

retention at 12 months postpartum, the following
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Figure 1

Flowchart on the cohort according to the follow-up moment. Botucatu, SP CLaB Study, 2015/2017.

possible confounding factors were selected: planned

pregnancy (p=0.042), adequacy of gestational

weight gain (p=0.009), pre-gestational BMI

(p=0.011), paid work outside the home (p=0.083)

and type of delivery (p=0.071). These variables were

inserted in the multiple models. 

According to the results of the multiple regres-

sion models adjusted by the confounders identified

by the crude analyses, EBF duration influenced

maternal weight retention, with a mean effect of -11g

and -16g for each additional day of EBF on maternal

weight retention at 6 and 12 months postpartum,

respectively. Each additional day of BF (considering

a maximum of 180 days) reduced maternal weight

retention by an average of 12 grams at six months

postpartum. The effect on the duration of total

breastfeeding (considering a maximum of 366 days)

on weight retention at 12 months after childbirth was

smaller: an average reduction of 5 grams per day of

breastfeeding (Table 4).

Discussion

The present study examines an issue that is still

inconclusive in the literature: the association

between breastfeeding and postpartum weight reten-

tion. The results indicate that mothers who breastfed

exclusively for a longer time had lower weight reten-

tion six and twelve months after childbirth. When

analyzing total breastfeeding duration (supple-

mented or not), there was also a negative influence

on weight retention at six and twelve months post-

Exclusions:

12 twins / 6 mothers

1 mother underwent a mastectomy

1 HIV-positive mother

1 baby with cleft palatine

656 babies and 650 mothers 

recruited by CLaB study

(july/2015 to february/2016) 

1 decrease infant

6 refusals

24 losses due to mothers not being located

100 mothers had missing  or inconsistent

weight data, including both pre-gestational

weight or weight at 3 months postpartum

1 refusal

21 mothers with missing or inconsistent

weight data

3 losses due to mothers not being located

20 mothers returned to cohort due

to having  consistent weight data at 9

months postpartum

7 losses due to mothers not being located

12 mothres returned to cohort   due

to having  consistent weight data at 12

months postpartum

3 losses due to mothers not being located

Baseline of the present study

641 mothers and babies pairs                             

3 months postpartum

510 mothers                             

6 months postpartum

485 mothers                              

9 months postpartum

498 mothers                             

12 months postpartum

507 mothers                             
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Table 1

Sociodemographic, gestational, nutritional and behavioral characteristics of mothers and infants at birth (N=641)-

baseline. CLaB study. Botucatu, 2015-2017.

Variables   N                                 %                         

Age (years)

≤ 19 82 12.9

20 to 34 456 71.5

≥ 35 100 15.6

Schooling (complete years of study)

≤ 8 109 17.1

9 to 11 407 63.8

≥ 12 122 19.1

Skin color (self-reported)

White 396 62.1

Non-white 242 37.9

Parity

Primiparous 313 49.1

Multiparous 325 50.9

Paid work outside home

Yes 365 56.9

No 276 43.1

Mother lives with a partner

Yes 560 87.8

No 78 12.2

Type of childbirth 

Vaginal birth 304 47.6

Cesarean section 334 52.4

Pre-gestational nutritional status

Normal 279 47.3

Low weight 23 3.9

Overweight 168 28.5

Obesity 120 20.3

Adequacy of gestational weight gain according to IOM (2009)

Adequate 202 36.0

Insufficient 113 20,1

Excessive 246 43.9

Planned pregnancy

Yes 304 47.6

No 334 52.4

Situation of the infant at birth

Born at term 587 94.1

Preterm 51 5.7

Birth weight

Adequate (≥2500 g) 595 93.8

Low weight (<2500 g) 39 6.2

Regular physical exercises at 6 months postpartum

Yes 78.9 12.3

No 562.1 87.7

Regular physical exercises at 12 months postpartum

Yes 56.2 8.6

No 584.8 91.4

IOM= Institute of Medicine. continue
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Table 1

Sociodemographic, gestational, nutritional and behavioral characteristics of mothers and infants at birth (N=641)-

baseline. CLaB study. Botucatu, 2015-2017.

Variables   X ± SD                                                         

Maternal height (meters) 1.62 ± 0.07

Maternal healthy food score (0-3)

At 6 months postpartum 1.77 ± 0.67

At 12 months postpartum 0.59 ± 0.37

Maternal unhealthy food score (0-3)

At 6 months postpartum 1.22 ± 0.56

At 12 months postpartum 1.17 ± 0.61

concluded

Table 2

Postpartum maternal weight retention (Kg) according to infants’ breastfeeding situation at different ages. CLaB Study, Botucatu, 2015-

2017.

Type of breastfeeding/       Weight retention at 6 months            Weight retention at 9 months                 Weight retention at 12 months  

age                                         postpartum postpartum postpartum

X ± SD           CI95%            p X ± SD            CI95%           p X ± SD            CI95%           p

BF 3m 0.116 1.73 ± 5.95 1.16-2.30 0.726 1.49 ± 6.41 0.88-2.09 0.221

Yes 1.60 ± 5.56 1.06-2.14 1.92 ± 5.80 0.57-3.27 2.43 ± 7.90 0.55-4.31

No 2.79 ± 5.24 1.50-4.08

BF 6m 0.036 0.667 0.278

Yes 1.39 ± 5.60 0.78-2.00 1.63 ± 6.00 0.98-2.27 1.41 ± 6.30 0.73-2.08

No 2.55 ± 5.30 1.70-3.40 1.96 ± 5.54 1.09-2.82 2.06 ± 7.28 0.93-3.18

BF 9m 0.972 0.255

Yes - - 1.41 ± 6.00 0.66-2.16 1.33 ± 6.39 0.55-2.12

No - - 2.09 ± 5.83 1.36-2.81 2.01 ± 7.02 1.14-2.89

BF 12m 0.164

Yes - - - - 1.14 ± 6.42 0.25-2.04

No - - - - 1.93 ± 6.76 1.16-2.7

EBF 3m 0.004 0.668 0.001

Yes 0.97 ± 5.41 0.26-1.68 1.05 ± 5.88 0.30-1.80 0.52 ± 5.86 -0.22-1.27

No 2.49 ± 5.54 1.79-3.18 2.33 ± 5.89 1.61-3.06 2.61 ± 7.13 1.74-3.48

EBF 6m 0.541 0.990 0.503

Yes 0.85 ± 5.65 -2.57-4.26 0.95 ± 5.36 -2.01-3.92 0.52 ± 5.86 -2.72-3.76

No 1.79 ± 5.53 1.29-2.30 1.76 ± 5.87 1.23-2.29 1.65 ± 6.66 1.05-2.24

BF = total breastfeeding; EBF = exclusive breastfeeding; p<0.05.



partum, although of a lesser magnitude. These

results support include lower postpartum weight

retention in the list of benefits of breastfeeding for

maternal and child health and are in line with

previous studies that had already detected this

effect.12,13

Previous studies that had not detected this asso-

ciation failed, possibly because the sample was

small10 or because they collected the information

retrospectively,14 which may have led to errors in the

estimates of breastfeeding duration and consequently

in assessingits effects. 

Explaining the influence of breastfeeding on

postpartum retention has been a challenge for

researchers. The postulated mechanisms are: 1) the

increase in energy expenditure since lactation

consumes around 450 to 700 Kcal/day, and 2) meta-

bolism and appetite regulation during lactation and

after its cessation.  The first path could explain the

negative influence of breastfeeding while it was in

force and would also explain the greater effect of

EBF in relation to BF. This mechanism was ques-
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Table 3

Results of crude linear regression analyses that assessed the association between exposure variables and covariates with maternal weight

retention at 6 and 12 months postpartum. CLaB Study, Botucatu, 2015-2017.

Variables                                                                            Weight retention at 6 months                                Weight retention at 12 months

postpartum postpartum

β CI95%                 p β CI95%                  p

EBF Duration (days) -0.012 -0.020; -0.003 0.007 -0.016 -0.026; -0.006 0.001

BF Duration (days) -0.006 -0.012; 0.001 0.079 -0.001 -0.009; 0.007 0.791

Mother's age (years) 0.159 -0.479; 0.796 0.625 -0.162 -0.921; 0.596 0.674

Maternal schooling (completed years) -0.355 -1.174; 0.465 0.396 -0.239 -1.218; 0.739 0.631

Paid work outside home (yes, no) -0.265 -1.263; 0.734 0.603 -1.046 -2.231; 0.139 0.083

Planned pregnancy (yes, no) 0.813 -0.171; 1.798 0.105 1.214 0.046; 2.382 0.042

Lives with a partner (yes, no) -0.512 -1.961; 0.936 -0.487 1.182 -0.591; 2.955 0.191

Healthy food score (0-3) -0.236 -1.015; 0.543 0.552 -0.925 -2.546; 0.696 0.263

Adequacy of gestational weight gain 

(adequate, insufficient, excessive) 1.126 0.557; 1.696 0.000 0.892 0.219; 1.565 0.009

Classification of pre-gestational BMI 

(normal weight, underweight, overweight, obese) -0.929 -1.328; -0.531 0.000 -0.615 -1.086; -0.144 0.011

Regular physical exercises at six months 

postpartum (yes, no) -0.809 -2.318; 0.701 0.293 1.017 -1.042; 3.076 0.332

Type of childbirth (vaginal or cesarean) 0.093 -0.895; 1.080 0.854 -1.077 -2.246; 0.092 0.071

Parity (primiparous or multiparous) -0.850 -1.836; 0.135 0.091 -0.056 -1.228; 1.116 0.925

Skin color (white/non-white) -0.386 -1.415; 0.642 0.461 0.252 -0.958; 1.463 0.682

EBF = exclusive breastfeeding; BF = total breastfeeding; β = linear regres s ion non-s tandardized coeffic ient; BMI = body mas s  index;
CLaB=Botucatu Infant Cohort S tudy.

Table 4

Results on multiple linear regression models between exclusive breastfeeding (EBF) and total breastfeeding (BF) duration and weight

retention at six and twelve months postpartum. CLaB Study, Botucatu, 2015-2017.

Type of breastfeeding                                                           Weight retention at 6 months                          Weight retention at 12 months  

postpartum postpartum

β CI95%                 p β CI95%                  p

EBF (days) 0.011* -0.019; -0.003 0.01 0.016** -0.026; -0.007 0.001

BF (days) 0.012* -0.021; -0.002 0.01 0.005** -0.009; 0.0001 0.05

* Adjusted for the following covariates: parity, adequacy of gestational weight gain, BMI/pre-gestational classification and planned
pregnancy; ** Adjusted for the following covariates: maternal work status, adequacy of gestational weight gain, BMI/pre-gestational
classification, planned pregnancy and type of childbirth.
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tioned by Danish researchers27 who did not identify

any effect on the duration of breastfeeding on

women’s weight retention who presented excessive

gestational weight gain. However, in our study, the

effect of a longer duration of breastfeeding on

weight retention was significant even when adjusted

for gestational weight gain and pre-gestational BMI,

regardless of their nutritional status and weight gain

during pregnancy, indicating that it has a positive

effect on obesity prevention.

Another mechanism that could explain the long-

term effects of EBF duration on retention at twelve

months postpartum is that breastfeeding could have

an influence on hormones that regulate a woman's

metabolism and satiety and that such effects would

remain even after the cessation of breastfeeding. In

this sense, the results of only two studies we found

are conflicting. Stuebe et al.28 found elevated levels

of ghrelin and YY peptides three years after child-

birth in women who had breastfed exclusively for six

months and also in those who had breastfed (exclu-

sively or not) for at least one year. These adipokines

have different roles in the human body, such as regu-

lating appetite, the immune system, energy balance

and among others. Various hormones, including

ghrelin (an appetite stimulant) and YY peptides (an

anorectic), could be involved in regulating the

appetite and metabolism of nursing mothers in ways

that reduce weight retention. The other study, deve-

loped by Larson-Meyer et al.,29 did not detect diffe-

rences in the levels of these hormones between

breastfeeding and non-breastfeeding mothers in six

months of postpartum follow-up, contradicting the

hypothesis and leaving the question still open for

further studies. 

The mean values of weight retention that we

obtained were lower than those reported by previous

Brazilian studies. In a study in the State of Rio de

Janeiro, the average retention was 3.4 and 3.1 kg at

6 and 9 months postpartum, respectively6; in Bahia

State,30 the mean retention at 12 months postpartum

was -3.157 kg. Differences in the population profile

of the cohorts on the aforementioned studies and the

one carried out in Botucatu can explain such diffe-

rences: our cohort included mothers and infants who

were users of both public and private services and

had a population base, while the cohort in Rio de

Janeiro included only users of public primary health

care services and the cohort studied in Bahia was

formed predominantly of poor women from rural

areas, where the share of overweight and obese

women was very low, which may explain the nega-

tive average on weight retention. Due to differences

in socioeconomic context and nutritional profile,

comparability between different national studies is

very limited, indicating the necessity for a study with

a representative sample of the Brazilian population

so that the magnitude of postpartum weight retention

is established and regional and socioeconomic

contrasts are better understood. 

A secondary finding in our study which deserves

to be mentioned and may be of interest to profes-

sionals linked to maternal and child health is that

there was a very low percentage of mothers who

exercised regularly, even when the infant had

already completed twelve months of age. This may

explain why we did not detect an association

between physical exercise and postpartum weight

retention in the crude analyses. It is also worth

mentioning that there was no association between

the food quality score and weight retention.

However, the diet and exercise related variables that

we analyzed were measured with little detail.

Therefore, there is another possibility to explain the

lack of influence of these variables: limited informa-

tion, as it was not possible to assess the exercise

level of the mothers or their energy consumption,

both of which would be more appropriate to

measure. 

Other limitations of our study that deserve to be

taken in consideration are the size of our sample,

which was defined for the purposes of the matrix

study (CLaB) and not for the question of the present

study, and the fact that maternal weight was

measured at a single time on each assessment. As for

the effects of breastfeeding on maternal weight

retention, larger samples could lead to more accurate

effect estimates, with smaller confidence intervals.

In the second case, when the comparison with the

pre-gestational weight and the weight measured in

the Clínica do Bebê led to the suspicion about the

validity of subsequent weights, we chose to disre-

gard the measure, which led to losses in the number

of mothers assessed at each point in the study.

However, it increases the quality of the data that

were actually analyzed.

The prospective design and the quality of infor-

mation on the duration of exclusive breastfeeding

and breastfeeding both favor the validity of our

results, as frequent interviews were carried out with

mothers throughout the infant's first year of life,

through a long questionnaire that asked about

consumption of 48 types of food, thus avoiding

memory bias. 

In summary, the present study is in line with the

previous ones13,15 which had identified a protective

role for breastfeeding on maternal weight retention

but disagrees with studies that did not observe this

Alves MS et al.
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role.14 Therefore, it contributes to consolidating

knowledge about the inverse association between

breastfeeding duration and weight retention. 

It is common for mothers to retain weight post-

partum in the context of the study, and the average

retained weight (1.69 kg) is high.  The duration of

exclusive and total breastfeeding had a negative

influence on this retention, regardless of gestational

weight gain, the woman's nutritional status at the

beginning of pregnancy and other factors controlled

by the potential to confuse the investigated associa-

tions. The magnitude of the effect on breastfeeding

and exclusive breastfeeding duration was small but

relevant: at six and twelve months postpartum,

respectively, -11g and -16g of weight retained each

day plus exclusive breastfeeding and -12g and -5g of

maternal weight retained each day more than breast-

feeding, supplemented or not.
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