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Abstract

This study aimed to analyze the effect of type of breastfeeding on the nu-
tritional status of children between 12-24 months of age. This cohort study 
included 435 children born in 2012 in a public hospital in Joinville, Santa 
Catarina State, Brazil. Two years after delivery the mothers and their chil-
dren were contacted in their homes for a new investigation of demograph-
ic, economic, nutritional, and anthropometric data. In the unadjusted 
analysis, children who were not exclusively breastfed were more likely to 
be overweight (including obesity) at 2 years of age (OR = 1.6; p = 0.049) 
than exclusively breastfed children. After adjusting for several covariates, 
children who were not exclusively breastfed had a 12% higher risk of over-
weight including obesity compared to unadjusted analysis (OR = 2.6 vs. 
OR = 1.8; p = 0.043). In addition, birthweight was also an independent de-
terminant of overweight including obesity (OR = 2.5; p = 0.002). The prac-
tice of exclusive breastfeeding can reduce the risk of overweight in children 
from developing countries such as Brazil.
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Introduction

Recommended for the first 6 months of an in-
fant’s life 1, exclusive breastfeeding (EBF) pro-
tects children against infectious diseases such as 
diarrhea, lower respiratory tract infections and 
acute otitis media 2, reduces neonatal morbidity 
and mortality in low- and middle-income coun-
tries 3, and improves cognitive development 4. 
Some studies have also demonstrated a protec-
tive effect of EBF on the risk of overweight and 
obesity in childhood and adulthood 5,6,7,8. How-
ever, despite the benefits of EBF for the growth 
and development of newborns and children, the 
global prevalence of EBF is still low 9. According 
to data from the United Nations Children’s Fund 
(UNICEF) published in 2013, the global preva-
lence of EBF increased from 38% in 2000 to 41% 
in 2012, with this increase being more expressive 
in developed countries (from 38% in 2000 to 50% 
in 2012) 9.

In Brazil, data from the Brazilian National 
Demographic and Health Survey of Children 
and Women (PNDS 2006) revealed a prevalence 
of high weight-for-height of 5 to 7% in children 
younger than 5 years of age and of 6% in chil-
dren aged 12 to 23 months 10, thus rendering this 
condition an important public health problem. 
Since overweight and obesity are difficult to 
treat, preventing and identifying modifiable or 
protective risk factors are fundamental for the 
control of this epidemic 11. In this respect, EBF 
seems to exert an important lifelong effect on this  
control 5,6,7,8,12.

The association between the protective effect 
of breastfeeding and overweight throughout life 
has been extracted mainly from observational 
studies 12. To our knowledge, no longitudinal or 
prospective studies have so far evaluated the in-
dependent effect of type of breastfeeding on the 
risk of overweight including obesity in Brazilian 
children at 2 years of age. The objective of the 
present study was to evaluate the independent 
effect of type of breastfeeding on the risk of over-
weight including obesity in children between 12-
24 months of age.

Methods

Subjects and study design

This was a cohort study involving mothers and 
their infants seen at the Darcy Vargas Public Ma-
ternity Hospital of the Municipality of Joinville, 
Santa Catarina, Brazil. The data are part of a proj-
ect started in 2012 that was designed to evaluate 
the determinants and consequences of children 

born large for gestational age (LGA) and has been 
described previously 13.

In summary, the first data collection (1st in-
vestigation) occurred at Darcy Vargas Public Ma-
ternity Hospital in January/February 2012 and 
included demographic, economic, anthropo-
metric, obstetric, reproductive, and biochemical 
data. All parturients admitted to Darcy Vargas 
Public Maternity Hospital with age 18 or older, 
a gestational age classified as 37 to 42 weeks and 
a singleton live birth were included in the study. 
During this phase, exclusion criteria were women 
diagnosed with pre-eclampsia or infectious-con-
tagious diseases (acquired immunodeficiency 
syndrome, hepatitis, syphilis, and toxoplasmo-
sis) and newborns with some type of anomaly 
and those referred for adoption immediately af-
ter birth. Of the 529 eligible mother-child pairs, 
58 did not meet the inclusion criteria and 36 
(7.6%) were considered losses (two mothers re-
fused to participate in the study, 29 mother-child 
pairs exhibited problems during blood sample 
collection, one mother provided incomplete 
data, and four deliveries were performed before 
the mother arrived at the maternity), totaling 435 
mother-child pairs 13.

The second data collection (2nd investiga-
tion) started 12 months after birth. The data 
were collected in the participant’s home between 
March 2013 and March 2014 and included demo-
graphic, economic, anthropometric and breast-
feeding data. Children aged 25 months or older 
and those with some type of anomaly that could 
interfere with anthropometric assessment were 
excluded from the study. Of the 435 mother-child 
pairs that participated in the 1st investigation, 11 
(2.5%) did not meet the inclusion criteria and 121 
(27.8%) were considered losses (23 mothers re-
fused to participate in the study and 98 were not 
located), resulting in 303 (69.7%) mother-child 
pairs.

Data collection

The data were collected using pre-tested ques-
tionnaires that were administered by trained 
researchers. In the 1st investigation, newborn 
weight, length and Apgar score were obtained 
from the Maternity Register on the same day 
as the birth of the child. Birthweight was classi-
fied into three categories by adjusting weight for 
gestational age and sex: small for gestational age 
(SGA) defined as a birthweight < 10th percentile; 
adequate for gestational age (AGA) defined as a 
birthweight between 10th and 90th percentile, 
and large for gestational age (LGA) defined as a 
birthweight > 90th percentile 14. A 1-minute Ap-
gar score ≥ 7 was classified as adequate and < 7 as 
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inadequate. Maternal anthropometric measures 
were obtained immediately after delivery, still in 
the maternity unit, using the method of Gordon 
et al. 15. Maternal weight was measured with a 
portable digital scale (Cardiomed, Curitiba, Bra-
zil; capacity of 150kg) to the nearest 0.1kg, and 
height was measured with a portable stadiometer 
(Cardiomed, measuring length of up to 220cm) to 
the nearest 0.1cm.

In the 2nd investigation, infant weight was 
measured with a portable pediatric digital scale 
(Beurer, Ulm, Germany; model BY20) with a ca-
pacity of up to 20kg to the nearest 10g. Length 
was measured with a pediatric ruler (measur-
ing capacity of up to 100cm) with a precision of 
0.1cm. Weight and height were used to calculate 
the body mass index (BMI = weight [kg]/length 
[m2]). The nutritional status of the children was 
evaluated based on BMI according to age and 
sex using the growth charts of the World Health 
Organization (WHO) 16, which classify children 
below the 3rd percentile as lean; ≥ 3rd and ≤ 85th 
percentile as eutrophic; > 85th and ≤ 97th per-
centile as risk of overweight; > 97th and ≤ 99.9th 
as overweight, and > 99.9th as obese. The anthro-
pometric measures of the mothers were obtained 
using the same equipment and procedures as 
employed in the 1st investigation. Maternal nu-
tritional status was evaluated based on BMI and 
classified according to the cut-off points of the 
WHO 17: normal, BMI between 18 and 24.9kg/m2; 
overweight, between 25.0 and 29.9kg/m2; obese, 
≥ 30.0kg/m2.

Monthly household income (in BRL) was 
reported by the participants and classified into 
three categories: < 3, 3-5, and ≥ 5 minimum wag-
es (MW). One MW corresponded to US$306.00 at 
the time of the study. Marital status was classified 
as “married/consensual union” when the partici-
pant reported to be formally married or lived to-
gether with her partner in the same residence, 
and as “other” when the participant reported 
any other type of marital status. The participants 
were also asked whether they returned to work-
ing or studying in the first month after pregnancy. 

The pregestational BMI was calculated us-
ing the report of pregestational weight and the 
measurement of height obtained immediately 
after delivery, still in the maternity unit. All an-
thropometric measurements were obtained in 
duplicate and the arithmetic mean was used as 
the final measure. 

Breastfeeding was classified according to 
WHO indicators 18, which define EBF when the 
infant receives only breast milk or expressed milk 
and no other liquid or solid, except for drops or 
syrups of vitamins, minerals and/or medications, 
for a period of 6 months; predominant breast-

feeding (PB) when the infant receives breast milk 
or expressed milk, as well as water and water-
based drinks such as fruit juice and tea; comple-
mentary feeding (CF) when the infant receives 
breast milk or expressed milk, as well as solid or 
semi-solid foods, non-human milk and special 
formula; breastfeeding (B) when the infant re-
ceives breast milk or expressed milk, as well as 
non-human milk and special formula; artificial 
feeding (AF) when the infant receives any type 
of liquid or semi-solid food in a bottle, includ-
ing breast milk, non-human milk and special 
formula 18. For this study, PB, CF, B and AF were 
grouped as non-exclusive breastfeeding (NEBF).

Statistical analysis

The data were analyzed using the IBM SPSS, ver-
sion 22.0 (IBM Corp., Armonk, U.S.A). The chi-
squared test was used to compare the prevalence 
of maternal and child categorical variables ac-
cording to type of breastfeeding (EBF vs. NEBF).

Odds ratios (OR) and 95% confidence inter-
vals (95%CI) were calculated by logistic regres-
sion to verify the association of children with 
overweight including obesity (> 85th percentile) 
with type of breastfeeding and other risk factors. 
In unadjusted analysis (Model 1), the crude ef-
fects of each risk factor were estimated for chil-
dren > 85th percentile (compared to children ≤ 
85th percentile). Using the Enter method which 
forces all variables to be included in the model, 
risk factors with p-value < 0.05 were selected, in 
addition to age and sex of the child to construct 
the first adjusted model (Model 2). The second 
adjusted model (Model 3) was developed includ-
ing all risk factors of Model 1 in order to verify 
the independent effect of each factor on the out-
come investigated (> 85th percentile). A theoreti-
cal model with only one hierarchical level was 
used for adjusted analysis, with introduction of 
the variables in the following order: maternal 
age, maternal education level, marital status, 
household income, current maternal BMI, and 
birthweight, 1-minute Apgar score, sex and age 
of the child. To control for potential confounding 
factors, the variables were included in the model 
using a stepwise procedure and adjustment was 
performed for variables that were significant (p 
< 0.05) in Model 2. The effect of each variable on 
the outcome (risk of overweight including obe-
sity) and on the exposure (type of breastfeeding) 
was also analyzed individually. 

The reference categories were determined 
based on the results of other studies, which 
showed that (1) children born to mothers of low-
er age and BMI, (2) with higher education level 
and household income, (3) who lived with a part-
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ner, (4) children that received EBF, (5) were born 
SGA or AGA, and (6) had a 1-minute Apgar score 
< 7 at birth were less likely to be overweight in the 
future 19,20,21,22,23,24,25.

The chi-squared test was applied to deter-
mine differences in age, education level, birth-
weight and sex between the group of mother-
child pairs that participated in the 1st investiga-
tion (N = 435) and the group of pairs that partici-
pated in the 2nd investigation (N = 303). All tests 
were considered significant when p-value < 0.05.

The study was approved by the Ethics Re-
search Committee of the University of Joinville 
Region (Univille, process 107/2011).

Results

The chi-squared test for proportionality revealed 
no significant difference in age (p = 0.148), edu-
cation level (p = 0.874), birthweight (p = 0.103) or 
sex (p = 0.666) between the groups of the 1st and 
2nd investigation. 

Table 1 shows the general characteristics of 
the mothers and their children 2 years after de-
livery. The proportion of mothers who reported 
working/studying after pregnancy and who had a 
BMI > 25mg/kg2 was significantly higher among 
mothers who did not exclusively breastfeed 
compared to those who did (67.3% vs. 47.6% and 
53.1% vs. 40.8%, respectively). The nutritional 
status of the children was also significantly asso-
ciated with type of breastfeeding. The proportion 
of children > 85th percentile was higher among 
NEBF children compared to EBF children (45.7% 
vs. 34%; p = 0.048).

The analysis of risk factors for overweight in-
cluding obesity at 2 years of age is shown in Table 
2. When compared to EBF children, those who 
were not exclusively breastfed were more likely 
to develop overweight including obesity (OR = 
1.6; p = 0.049) after 2 years of follow-up. Children 
of currently obese mothers (BMI ≥ 30kg/m2) had 
an increased risk of overweight including obesity 
when compared to children of mothers with a 
BMI < 25kg/m2 (OR = 2.1; p = 0.012). Children 
born LGA and with a 1-minute Apgar score < 7 
were also more likely to be overweight than SGA/
AGA children (OR = 2.3; p = 0.001) and children 
with a 1-minute Apgar score ≥ 7 at birth (OR = 2.5; 
p = 0.033), respectively (Table 2).

After adjusting for the covariates child age 
and sex and for those that were significant (p < 
0.05) in unadjusted analysis (Model 1), the risk of 
NEBF children being overweight (including obe-
sity) after 2 years of follow-up increased from 1.6 
to 1.7 times (Model 2; OR = 1.1; p = 0.038). In the 
third model (Model 3), even after adjusting for all 

covariates of Model 1, NEBF children were more 
likely to be overweight (including obesity) when 
compared to unadjusted analysis (OR = 1.8 vs. 
OR = 1.6; p = 0.043) (Table 2). Additionally, birth-
weight was found to exert an independent effect 
on the child’s risk of overweight including obesity 
(OR = 2.5; p = 0.002). 

Discussion

To our knowledge, this is the first longitudinal 
and prospective study involving Brazilian chil-
dren that demonstrated the practice of NEBF 
to be associated with an increased risk of over-
weight including obesity in children at 2 years of 
age. We showed that EBF exerted an independent 
effect on the risk of overweight including obesity 
even after controlling for different confounders 
of the mother and child. Additionally, children 
born LGA were also more likely to be overweight 
(including obesity) at 2 years of age. 

Our results are consistent with the findings of 
other prospective studies conducted in Brazil but 
that involved different age groups 8,19. Moreira 
et al. 19, studying children younger than 5 years 
of age, demonstrated an association between 
EBF < 6 months and the risk of overweight (OR 
= 1.82; 95%CI: 1.31-2.51). Scanferla de Siqueira 
& Monteiro 8 showed that children aged 6 to 14 
years who had never been breastfed were also 
more likely to be overweight (OR = 2.06; 95%CI: 
1.02-4.16).

Several authors have evaluated the relation-
ship between EBF and late overweight, but the 
results are conflicting. Longitudinal and pro-
spective studies involving children from other 
countries found results similar to those of the 
present study 20,26,7,28,29. Rossiter et al. 26 ob-
served that Canadian children who were combi-
nation fed in the first 6 months of life were more 
likely to be overweight (OR = 1.27; 95%CI: 1.02-
1.58). In a prospective cohort study, Jwa et al. 27 
investigated the effect of breastfeeding on the 
nutritional stats of Japanese children between 
5.5 and 8 years of age. When compared to chil-
dren receiving infant formula, children exposed 
to EBF were less likely to be overweight both at 
5.5 years (boys – OR = 0.64; 95%CI: 0.50-0.82 and 
girls – OR = 0.70; 95%CI: 0.55-0.89) and 8 years of 
age (boys – OR = 0.61; 95%CI: 0.48-0.76 and girls 
– OR = 0.60; 95%CI: 0.47-0.77) 27. Rzehak et al. 28 
evaluated children monthly until 2 years of age 
and observed that those exposed to EBF gained 
less weight than children fed infant formula, but 
showed a similar growth in length. Zhang et al. 29 
observed that EBF reduced the risk of overweight 
including obesity by 47% in Chinese children 
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Table 1

Characteristics of mothers and their children according to type of breastfeeding 2 years after delivery. Joinville, Santa Catarina 

State, Brazil, 2013-2014.

Characteristics Type of breastfeeding (N = 303) p-value

EBF NEBF Total

n (%) n (%) n (%)

Mothers

Age (years) 0.741

< 20 3 (2.8) 7 (3.6) 10 (3.3)

20-30 63 (59.4) 124 (62.9) 187 (61.7)

≥ 30 40 (37.8) 66 (33.5) 106 (35.0)

Education (years) 0.472

< 9 35 (33.0) 56 (28.4) 91 (30.0)

9-12 46 (43.4) 100 (50.8) 146 (48.2)

≥ 12 25 (23.6) 41 (20.8) 66 (21.8)

Marital status 0.079

Married/Consensual union 99 (93.4) 171 (86.8) 270 (89.1)

Others 7 (6.6) 26 (13.2) 33 (10.9)

Monthly household income (MW) *,** 0.468

< 3 58 (54.7) 117 (60.3) 175 (58.3)

3-5 29 (27.4) 41 (21.1) 70 (23.3)

≥ 5 19 (17.9) 36 (18.6) 55 (18.4)

Worked/Studied after pregnancy *** 0.001

No 55 (52.4) 64 (32.7) 119 (39.5)

Yes 50 (47.6) 132 (67.3) 182 (60.5)

Pre-pregnancy BMI (kg/m2) 0.546

< 25 69 (65.1) 120 (60.9) 189 (62.4)

25-30 23 (21.7) 54 (27.4) 77 (25.4)

≥ 30 14 (13.2) 23 (11.7) 37 (12.2)

BMI (kg/m2) # 0.043

< 25 61 (59.2) 92 (46.9) 153 (51.2)

≥ 25 42 (40.8) 104 (53.1) 146 (48.8)

Children

Age (months) 0.628

12-17 67 (63.2) 130 (66.0) 197 (65.0)

18-25 39 (36.8) 67 (34.0) 106 (35.0)

Sex 0.909

Male 54 (50.9) 99 (50.3) 153 (50.5)

Female 52 (49.1) 98 (49.7) 150 (49.5)

Birthweight 0.708

SGA/AGA 77 (72.6) 147 (74.6) 224 (73.9)

LGA 29 (27.4) 50 (25.4) 79 (26.1)

1-minute Apgar 0.637

≥ 7 98 (92.5) 179 (90.9) 277 (91.4)

< 7 8 (7.5) 18 (9.1) 26 (8.6)

BMI (percentile) 0.048

≤ 85th 70 (66.0) 107 (54.3) 177 (58.4)

> 85th 36 (34.0) 90 (45.7) 126 (41.6)

"AGA: adequate for gestational age; BMI: body mass index; EBF: exclusive breastfeeding; LGA: large for gestational age; 

MW: minimum wage; NEBF: non-exclusive breastfeeding; SGA: small for gestational age. 

* MW at the time of the study: US$306.00; 

** n = 300, three participants did not know the monthly household income; 

*** n = 301, two participants did not answer this question; 
# n = 299, four participants refused to provide their anthropometric measurements.
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Table 2

Logistic regression results of children at risk of overweight including obesity 2 years after birth. Joinville, Santa Catarina State, Brazil, 2013-2014.

Characteristics Model 1 Model 2 Model 3

OR * (95%CI) p-value OR ** (95%CI) p-value OR *** (95%CI) p-value

Type of breastfeeding

Exclusive Reference - Reference - Reference -

Non-exclusive 1.6 (1.0-2.7) 0.049 1.7 (1.0-2.9) 0.038 1.8 (1.0-3.0) 0.043

Age (years)

< 30 Reference - - - Reference -

≥ 30 1.0 (0.6-1.6) 0.973 - - 1.0 (0.6-1.7) 0.989

Education (years)

≥ 12 Reference - - - Reference -

9-12 1.4 (0.7-2.5) 0.307 - - 1.2 (0.6-2.4) 0.944

< 9 1.2 (0.6-2.3) 0.567 - - 0.9 (0.4-2.0) 0.779

Marital status

Married/Consensual union Reference - - - Reference -

Others 1.0 (0.5-2.2) 0.891 - - 0.8 (0.3-1.8) 0.553

Monthly household income (MW) #

≥ 5 Reference - - - Reference -

3-5 1.2 (0.5-2.3) 0.764 - - 1.4 (0.6-3.3) 0.368

< 3 1.5 (0.8-2.9) 0.165 - - 1.9 (0.9-3.9) 0.097

Current maternal BMI (kg/m2)

< 25 Reference - Reference - Reference -

25-30 1.6 (0.9-2.7) 0.083 1.3 (0.7-2.3) 0.310 1.4 (0.8-2.5) 0.293

≥ 30 2.1 (1.2-3.9) 0.012 1.8 (0.9-3.2) 0.082 1.8 (0.9-3.4) 0.092

Birthweight

SGA/AGA Reference - Reference - Reference -

LGA 2.3 (1.4-3.8) 0.001 2.6 (1.5-4.6) 0.001 2.5 (1.4-4.5) 0.002

1-minute Apgar score

≥ 7 Reference - Reference - Reference -

< 7 2.5 (1.1-5.6) 0.033 2.0 (0.8-4.7) 0.138 1.9 (0.8-4.7) 0.148

95%CI: 95% confidence interval; AGA: adequate for gestational age; BMI: body mass index; LGA: large for gestational age; MW: minimum wage; OR: odds 

ratio; SGA: small for gestational age. 

* Unadjusted analysis; 

** Analysis adjusted for significant variables (p < 0.05) of Model 1 + child age and sex; 

*** Analysis adjusted for all variables of Model 1 + child age and sex; 
# MW at the time of the study: US$306.00.

at 2 years of age, and Bergamm et al. 20 found a 
protective effect of EBV in German children at 6 
years of age (OR = 0.53; 95%CI: 0.31-0.89).

Although several studies have demonstrated 
a lifelong protective effect of EBF on overweight, 
some authors observed the opposite effect. In 
a cohort study involving Swedish children at 5 
years of age, Huus et al. 22 found no association 
between EBF and the risk of overweight includ-
ing obesity (OR = 1.22; 95%CI: 0.81-1.83). Durmus 
et al. 21 also reported no protective effect of EBF 
on the risk of overweight including obesity in a 

population-based cohort study of Dutch children 
at 2 years of age (OR = 1.20; 95%CI: 0.98-1.47).

Brazil is a country that has experienced a 
rapid nutritional transition in recent decades, 
which culminated in the establishment of high 
prevalences of overweight and obesity in chil-
dren and adults similar to those found in North 
American countries 30,31,32. The prevalence of the 
risk of overweight (> 85th percentile) of 41.6% ob-
served in our study is alarming and higher than 
that reported in other national 19,23 and interna-
tional studies 33,34,353,36 considering children of 
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the same age range. However, comparison of our 
results with those of other studies should be per-
formed with caution due to the different meth-
ods and cut-off points used. Li et al. 36, studying 
55,925 Chinese children younger than 3 years, 
found a prevalence of children above the 85th 
percentile of 26.6%. Hassapidou et al. 33, who in-
vestigated 1,250 Greek children aged 2 to 6 years, 
also used the percentile classification of the WHO 
and observed a prevalence of children above the 
85th percentile of 32.6%. Using the classification 
proposed by Cole et al. 37 to evaluate the nutri-
tional status of children between 2 and 5 years 
of age in the United Kingdom, van Jaarsveld et 
al. 34 found a prevalence of the risk of overweight 
including obesity (≥ 85th percentile) of 24.9% in 
boys and of 23.8% in girls. Moreira et al. 19, using 
another anthropometric index (weight/height of 
the WHO), reported a prevalence of 28.5% for the 
risk of overweight in a study involving 963 Brazil-
ian children younger than 5 years.

Although different cut-off points and classi-
fications have been adopted to identify the risk 
of overweight and obesity in children from dif-
ferent countries, impairing more reliable com-
parison, the high prevalence of the risk of infant 
overweight seems to be a global problem. Some 
authors suggest the WHO cut-off point to overes-
timate the prevalence of the risk of overweight 33. 
However, in countries with great ethnic diversity 
such as Brazil, the classification of nutritional 
status proposed by the WHO seems to be more 
adequate since it was developed based on popu-
lations from different countries, including Brazil. 

The explanation for the protective effect of 
EBF on overweight continues to be a matter of 
discussion in the literature. Some authors sug-
gest the protection exerted by EBF to be related to 
metabolic imprinting, a phenomenon whereby 
an early nutritional experience acting during a 
critical and specific period of development can 
have a long-lasting effect that persists through-
out the life of an individual and predisposes to 
certain diseases 38 such as obesity. Other authors 
report that NEBF, especially bottle feeding, favors 
the development of overweight by promoting the 
excessive consumption of milk and/or by com-
promising the development of self-regulatory 
mechanisms of food intake 6. The unique compo-
sition of breast milk may therefore be implicated 
in the process of metabolic imprinting, for ex-
ample, altering the number and/or size of adipo-
cytes or inducing the phenomenon of metabolic 
differentiation 6.

Another plausible hypothesis for the negative 
effect of NEBF on the risk of excess body weight 
is the higher protein intake in the first year of life, 
which is associated with faster weight gain and, 

consequently, greater adiposity, increasing the 
risk of overweight in the future 39,40. Children fed 
infant formula ingest a higher amount of protein 
than exclusively breastfed children 27 because of 
the higher protein content of infant formulas 28.

Finally, breastfeeding involves different fac-
tors, including the amount of food ingested, the 
composition of this food, the time of introduc-
tion and quality of solid foods and the develop-
ment of regulatory mechanisms of food intake, 
as well as behavioral aspects associated with the 
mother-child relation and the formation of eat-
ing habits of the child 6. Since EBF is an essential 
component of the child’s health, the elaboration 
of public nutrition policies such as preventive 
and nutritional intervention activities is funda-
mental to prevent the establishment of excess 
body weight still during the preschool phase. The 
practice of EBF should be encouraged intense-
ly since the beginning of pregnancy so that the 
mother does not measure efforts to practice it 
for as long as possible during the first 6 months 
of life of the child. In Brazil, the early interrup-
tion of EBF is still common and is due to different 
factors, especially the short period of maternity 
leave and the inexperience of the mother with 
the breastfeeding process. Although the mother 
needs to return to her activities after completing 
her maternity leave, in most cases 4 months after 
birth, the continuous offer of breast milk to the 
child, either with the bottle or by periodic vis-
its to the daycare center/home, should be more 
intensely promoted in the Brazilian population 
by the appropriate agencies. It should also be re-
membered that many women in Brazil perform 
activities without a formal contract and therefore 
have no right to maternity leave, interrupting the 
period of EBF even earlier. According to Araújo & 
Lombardi 41, in 2009, about 52.1% of women held 
an informal activity in Brazil and most of them 
(57%) worked up to 39 hours per week.

Regarding the inexperience of the mother 
with breastfeeding her first child, increasing 
the frequency of contact of the mother with the 
health agent, pediatrician or other healthcare 
worker of the Basic Health Unit seems to be a 
simple and effective strategy to assist the mother 
in breastfeeding her child, and thus to increase 
EBF rates in the country.

This study has several strengths, including 
the collection of prospective data, which permits 
to establish the causal relationship between the 
exposure (EBF) and outcome (overweight includ-
ing obesity of the child). In addition, the study 
adjusted for various important confounding fac-
tors such as socioeconomic condition, maternal 
nutritional status, and birth conditions of the 
child. All data, including the anthropometric 
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measurements, were collected by the same re-
search group since the birth of the children, re-
ducing possible bias. Finally, the losses (27.8%) 
that occurred in the 2nd investigation were not 
considered high for this type of study, a home-
based cohort. In general, most home-based stud-
ies have reported losses higher than 40% 21,29. In 
the present study, the fact that no significant dif-
ference was observed between the groups of the 
1st and 2nd investigation (followed up and not 
followed up) reduced the risk of selection bias. 
Additionally, the probability of loss was not re-
lated to the exposure or outcome of the study 
but mainly to the geographic situation (incorrect 
address, change of address), minimizing loss to 
follow-up bias. 

However, some important limitations of the 
study should be mentioned. First, data regarding 
education level, household income, breastfeed-
ing and pregestational weight were reported by 
the mothers and may therefore be prone to mem-
ory bias. Second, aspects related to the quantity 

and quality of the foods offered to the children 
that may have influenced child development 
were not addressed in this study. Finally, eating 
and lifestyle habits of the mothers and their chil-
dren were also not investigated. Characteristics 
such as the frequency of and how breastfeeding/
food was offered may have also influenced the 
development of the children.

Conclusion

Although studies are controversial, our results 
showed that children who were not exclusively 
breastfed were more likely to be overweight (in-
cluding obesity) at 12-24 months of age. The en-
couragement of EBF should be part of preventive 
and nutritional intervention activities, especially 
during the child’s first 6 months of life, to prevent 
the development of overweight and obesity, a 
current global public health problem.
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Resumo

Este estudo teve como objetivo avaliar a importância 
do tipo de aleitamento no risco de excesso de peso de 
crianças entre 12-24 meses de idade. Trata-se de um 
estudo de coorte que incluiu 435 crianças nascidas em 
2012 em uma maternidade pública de Joinville, San-
ta Catarina, Brasil. Dois anos após o parto, as mães e 
seus filhos foram contatados nas residências para uma 
nova coleta de dados. Na análise não ajustada, crian-
ças que não receberam aleitamento materno exclusi-
vo apresentaram maior risco de desenvolver excesso 
de peso aos dois anos de idade (OR = 1,6; p = 0,049), 
quando comparadas às crianças amamentadas exclu-
sivamente. Mesmo após o ajuste para diversas covariá-
veis, o risco das crianças não amamentadas exclusiva-
mente apresentarem excesso de peso aumentou 12% 
em relação à análise não ajustada (OR = 2,6 vs. OR = 
1,8; p = 0,043). Adicionalmente, o peso ao nascer tam-
bém mostrou ser um determinante independente do 
risco de excesso de peso (OR = 2,5; p = 0,002). A prática 
do aleitamento materno exclusivo pode reduzir o risco 
de excesso de peso em crianças de países em desenvol-
vimento como o Brasil. 

Aleitamento Materno; Sobrepeso; Estado Nutricional 

Resumen

Este estudio tuvo como objetivo evaluar la importan-
cia del tipo de lactancia en el riesgo de exceso de peso 
de niños entre 12-24 meses de edad. Se trata de un es-
tudio de cohorte que incluyó a 435 niños nacidos en 
2012, en una maternidad pública de Joinville, Santa 
Catarina, Brasil. Tras dos años después del parto, se 
contactó con las madres y sus hijos en sus residencias 
para una nueva recogida de datos. En el análisis no 
ajustado, los niños que no recibieron exclusivamen-
te el pecho materno presentaron mayor riesgo de de-
sarrollar exceso de peso a los dos años de edad (OR =  
1,6; p = 0,049), cuando se comparan con los niños 
amamantados exclusivamente. Incluso tras el ajuste 
para diversas covariables, el riesgo de que los niños no 
amamantados exclusivamente presentaran exceso de 
peso aumentó un 12%, en relación con el análisis no 
ajustado (OR = 2,6 vs. OR = 1,8; p = 0,043). Asimismo, 
el peso al nacer también mostró ser un determinante 
independiente del riesgo de exceso de peso (OR = 2,5; 
p = 0,002). La práctica de dar exclusivamente el pecho 
puede reducir el riesgo de exceso de peso en niños de 
países en desarrollo como Brasil. 
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