
Rev. Bras. Saúde Mater. Infant., Recife, 21 (1): 171-177 jan-mar., 2021 171

Factors associated with breastfeeding in the first year of life in Cruzeiro do Sul,
Acre

Abstract

Objectives: to investigate the factors associated with continued breastfeeding (BF).
Methods: All the parturients at a local maternity from July 2015 to June 2016 were

invited to participate in a cohort study in Cruzeiro do Sul, Acre. Data on socioeconomic,
demographic, obstetric and neonatal of the babies were obtained for the interview. Multiple
Poisson regression models with robust variance were used to estimate the prevalence ratio
(PR) and 95% confidence intervals (95%CI).

Results: among the 1551 mothers contacted, 305 lived in the rural area, leaving 1,246
eligible mothers living in urban area. For the 1-year cohort follow-up, 74 non-twin babies
were assessed. Most of the mothers reported to have mixed skin color (79%), are over 21
years old (72%), more than 10 years of schooling (72%) and with unpaying job (54%). The
children’s age ranged from 10 to 15 months. The frequency of continued breastfeeding was
69,4% (95%CI=66.0-72.6). The factors negatively associated with continued breastfeeding
were the use of bottle feeding (PR=1.44; CI95% =1,33-1.56) and pacifier (PR=2.54; CI95%
=1.98-3.27), after adjusting for maternal age and socioeconomic variables.

Conclusion: the frequency of continued breastfeeding in Cruzeiro do Sul was higher than
the national estimates, but below the WHO recommendations for breastfeeding up to two
years of age.
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Introduction

The World Health Organization (WHO) recommends
the practice of exclusive breastfeeding (EBF) up to
six months of age and, subsequently, the introduc-
tion of complementary feeding and maintaining
breastfeeding (BF) up to two years of age or more.1

Breastmilk is the most suitable food to promote
healthy growth and development for children and its
consumption has benefits for both mother and baby.

BF has an important role in preventing infant
mortality, especially due to infectious diseases in the
first two years of life. It is associated with a reduc-
tion in cases of acute otitis media, asthma and atopic
dermatitis and contributes to the proper development
of the oral cavity.2,3

After the first six months of life, breastmilk
continues to be an important source of proteins, vita-
mins and energy, providing half or more of the
necessary energy for a child aged 6 to 12 months and
a third of the necessary energy for a child aged
between 12 and 24 months, and in addition it offers
protection against infectious diseases.4,5 In the long
term, a review on recent evidence indicates that BF
is associated with a risk reduction of 26% of
obesity/overweight and 19% of childhood leukemia
incidence.6 Breastfeeding is also related to the
prevention of postpartum depression, due to the
protective effect on maternal mood, in addition to its
importance for establishing the mother-baby bond.4,6

In Brazil, National Study on Family Expense
(ENDEF), carried out in 1974-1975, showed that the
percentage of children breastfed at 12 months was
23%. In 1986, the Pesquisa Nacional sobre Saúde
Materno-Infantil e Planejamento Familiar (National
Survey on Maternal and Child Health and Family
Planning) found a prevalence of BF at 12 months of
23%. In 1989, according to the Pesquisa Nacional
sobre Saúde e Nutrição (PNSN) (National Survey on
Health and Nutrition), only 37% of the children were
breastfed at 12 months, a prevalence that was main-
tained in the 1996 Pesquisa Nacional de Demografia
e Saúde (PNDS)7 (National Survey of Demography
and Health). In a research held in the Brazilian State
capitals and the Federal District by the Ministry of
Health in 2008, the prevalence of breastfeeding
between 9 and 12 months of age was 59%, with the
North Region showing the best results (77%).8

More recent data from the Pesquisa Nacional de
Saúde (PNS) (National Health Survey) carried out in
2013, observed that the prevalence of BF in the first
year of life was 45%.9 In the analysis of PNS10 data,
the age group from 12 to less than 24 months showed
a prevalence of 40%. The highest prevalence of

continued BF was associated with the consumption
of healthy food and liquids, living in the urban area,
higher schooling of the head of the family and fami-
lies with highest amount of household assets.10

In the last three decades there has been an
increase in the frequency of EBF and continued BF
up to one year of life, with the main gains occurring
mainly between 1989 and 2006, followed by stabi-
lization in 2013.9 Despite this advance, the country
is still far from the WHO recommendations.1,7 The
present study aims to investigate the frequency and
factors associated with continued breastfeeding in a
Western Brazilian Amazon city.

Methods

Data from the MINA-Brazil Study: Maternal and
Child Health in Acre, a cohort study of births in
Cruzeiro do Sul, Acre, were used in the present
analysis. The recruitment of mothers and babies
participating in this cohort was carried out between
July 2015 and June 2016 through daily visits at the
Hospital Estadual da Mulher e da Criança do Vale
do Juruá in Cruzeiro do Sul, as detailed in a previous
publication.11 During this period, researchers from
the MINA-Brazil team identified and invited
mothers who lived in the city of Cruzeiro do Sul to
participate in the study. After agreeing to participate
and giving a written informed consent during
hospita-lization, the mothers filled out a structured
form on socioeconomic, demographic, and maternal
and child health conditions.

During the recruitment period at the maternity,
1,881 hospitalizations for childbirth were registered.
Of these, 128 (6.9%) were considered ineligible
because 112 were abortions and 16 stillborn,
resulting in 1,753 live births, of which 184 refused
to participate in the study and 18 were not contacted
by the research team. Among the 1,551 mothers
contacted, 305 lived in rural areas, thus 1,246
mothers and their babies living in urban areas,
including twin babies and their mothers (22 babies
and 10 mothers) were all eligible for a follow-up.
For the 1-year follow-up of the babies, 25 (2.0% of
the 1,246 eligible) refused to participate in this phase
of the study, 4 children died, and 433 (33.8%) babies
were not evaluated (38 moved to the rural area or
other cities, 110 did not attend the evaluation after 3
scheduling attempts and 285 were not located or
found). In the end, 784 babies were evaluated in the
first year of life. For the present analysis, 10 twins
were excluded, so that 774 babies comprised the
study sample.11

The MINA-Brazil study was approved by the
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ethical review board at the Faculdade de Saúde
Pública da Universidade de São Paulo, Brazil
(Protocol approval for the MINA Project Number.
872,613, on 11/13/2014).

The 12 months follow-up evaluation of the
babies participating in the cohort was carried out
through face-to-face assessment by the field team, in
Basic Health Units in the city, in partnership with the
Family Health Strategy.12 The assessment included
anthropometric measurements of mothers and chil-
dren, updating of socio-demographic data and appli-
cation of structured questionnaire on eating practices
and the child’s recent health and morbidity condi-
tions. The form included the frequency of food
consumed the previous day, breastfeeding duration
and questions related to childcare, and the use of
bottle and pacifier. The anthropometric assessment
of babies was performed in duplicate according to
standardized procedures and using properly cali-
brated equipment.13 The babies’ weight was obtained
from the difference between the mother’s or care-
giver's weight measurement and the combined
weight measurement (mother’s or caregiver's weight
holding the baby on her lap) using an electronic
portable digital scale (Tanita, model UM061), with a
capacity of 150 kg and variation of 0.1 kg, and
height measurements were obtained in a portable
infantometer (Seca, model 218), divided into
centimeters and subdivided into millimeters.

For the present analysis, the outcome of interest
was BF in the first year of life, obtained by a ques-
tion “does the child currently breastfeed? (yes or
no)”. The following independent variables were
analyzed: a) socioeconomic, demographic and
obstetric characteristics of the mothers: maternal age
(<21 or ≥21 years old), schooling (≤9 or ≥10 years),
self-reported skin color (white, black / indigenous /
yellow, mixed), beneficiary of Bolsa Família
program (yes or no), living with a partner (yes or
no), mother is the head of household (yes or no), has
a paying job or activity (yes or no), parity (primi-
parous or multiparous); b) babies’ birth characteris-
tics: type of delivery (normal or cesarean), gesta-
tional age at delivery (≤36 or ≥37 weeks), birth
weight (<2,500g, 2,500g-4,000g, ≥4,000g), birth
weight according to gestational age (<-2, -2 to +2 or
> +2 Z score); c) characteristics in the first year of
life: anthropometric indexes, bottle use (yes or no)
and pacifier use (yes or no). The variables related to
the babies’ birth characteristics were obtained by
analysis from hospital records and the rest of the
variables were structured questionnaire in the first
year of life.

Weight-for-age (W/A), weight-for-height (W/H)

and height-for-age (H/A) indexes were estimated
and standardized into Z scores according to WHO13

reference. Children whose height-for-age index was
less than or equal to -2 Z score were considered
stunting, and children whose weight-for-height index
was greater than +2 Z scores were considered over-
weight.

The information collected by the field team was
recorded into tablets using the CSPro (U.S. Census
Bureau, ICF International). Data were exported
weekly and submitted to data consistency analysis
supervised by the coordination team of the MINA
Study. A database was organized for statistical
analysis in the Stata program version 13 (StataCorp,
TX, USA).

A descriptive analysis of the mothers’ socio-
demographic factors was carried out according to BF
practice using the chi-square test, at p value <0.10
for the initial selection of independent variables
following a conceptual hierarchical model with
levels of determination: distal (socio-economic and
demographic factors), intermediate (obstetric
factors) and proximal (birth and infant characteris-
tics in the first year of life).12 Then, Poisson multiple
regression models with robust variance were used to
analyze the adjusted prevalence ratio (PR) and 95%
confidence intervals (CI95%).

Results

The study population comprised mainly of mothers
over 21 years old, who reported their skin color as
mixed, living with a partner and who had an
unpaying job or activity. 13% of the mothers
reported being head of the household and 37% were
beneficiaries of the Bolsa Família income transfer
program.

Regarding to obstetric characteristics, 42% of
the mothers were primiparous, 52%  were normal
deliveries, and most of the babies were born at a
gestational age between 37 and 42 weeks (92%)
(Table 1). In relation to babies, the majority (95%)
were born with adequate weight for gestational age
(between 2,550g and 3,999g). In the first-year
follow-up of the cohort of births, the age of the
babies evaluated ranged from 10 to 15 months. Most
of the babies used a bottle (63%) while 22% still
used a pacifier. The frequency of stunting and over-
weight were 2.2% and 7.6%, respectively (Table 2).

The frequency of continued breastfeeding was
69.3% (CI95%= 65.9-72.5). Among the children
who no longer breastfed, the median duration of BF
was 152 days (5 months). At birth, 90% of the babies
were put to the breast within the first hour of life and
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96% were breastfed on the first day of life.
In multiple adjusted analysis, the use of the

bottle and pacifier were inversely associated with
continued BF at 10-15 months old (Table 2). This
association remained statistically significant after
adjusting for maternal age, mother living with a
partner and being beneficiary of the Bolsa Família
program at the moment of childbirth (Table 3).

Discussion

In the present study, the factors associated with the
interruption of continued BF in the first year of life
were bottle and pacifier use, after the adjustment for
socio-economic factors and maternal age. The
frequency of continued BF in this study (69.3%) was
similar to the estimate  of the IISurvey on the
Prevalence of BF conducted in the Brazilian capitals
and the Federal District (2008).8 The national
average of continued BF was 58.74% and 62.8% in
the capital of the State of Acre, Rio Branco. The rate
of bottle use observed in the MINA Study was higher

than in the North region (50%), in the capital of Rio
Branco (56.5%) and higher than the national average
(58.4%). In relation to the use of pacifiers, the
frequency found in this study (22%) was lower than
the national average (42.6%) and the North region
(25.5%) and in Rio Branco (32.2%).8

These findings confirm the results of previous
studies on the use of artificial nipples and the inter-
ruption of BF. In a study by Buccini et al.15 analyzed
the factors associated with the use of pacifiers and
bottles in children under one year of life. The results
showed that younger mothers, primiparous and
mothers who worked out of their home offered more
artificial nipples to their children, while other factors
such as being born in a Baby Friendly Hospital, had
been breastfed in the first hour of life and attended
basic health units as a routine service were related to
lower frequency of artificial nipple use. Another
study published in 2018, which used data from a
cohort conducted in São Luiz, State of Maranhão,
and included 3,302 children, showed that the preva-
lence of pacifier use was 30.4%, being higher in

Table 1

Maternal characteristics at childbirth according to continued breastfeeding practice in the first year of life in the

MINA-Brazil cohort. Cruzeiro do Sul, Acre. 2016-2017.

Variables                                                                                Total                               Breastfeeding                        p*

n               %                        n                  %

Age (years)

<21 215 27.8 139 25.9 0.077

≥21 559 72.2 398 74.1

Self-reported skin color (n=762) **

White 93 12.2 60 11.4 0.556

Black/ Indigenous/ Yellow 69 9.1 49 9.3

Mixed 600 78.7 419 79.4

Schooling (n=744)**

0–|9 years 209 28.1 152 29.2 0.292

≥ 10 years 535 71.9 368 70.8

Beneficiary of the Bolsa Família Program (n=762)** 281 36.9 206 39.0 0.066

Living with a partner (n=762)** 600 78.7 430 81.4 0.006

Mother head of household (n=762)** 97 12.7 69 13.1 0.674

Had a paying job or activity (n=762)** 350 45.9 239 45.3 0.579

Primiparous (n=762)** 322 42.3 221 41.9 0.736

Type of delivery:

Normal 402 51.9 276 51.4 0.650

Cesarean 372 48.1 261 48.6

Breastfeeding in the first hour of life

Yes 657 90.0 199 88.8 0.536

Breastfeeding in the first day of life

Yes 743 96.0 227 95.8 0.840

*Pearson's chi-square test ** Total observations differ due to missing information for some variables.
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Table 2

Babies’ characteristics according to the continued breastfeeding practice in the first year of life in the MINA-Brazil

cohort. Cruzeiro do Sul, Acre. 2016-2017.

Variables                                                                                Total                               Breastfeeding                       p*

n             %                      n                  %

Baby’s sex

Female 402 51.9 288 53.6 0.156

Male 372 48.1 249 46.4

Gestational age (weeks)

≤ 36 60 7.8 41 7.6 0.855

>36 714 92.2 496 92.4

Birth Weight (g) (n=773)**

<2,500 49 6.3 33 6.2 0.946

2,500|-4,000 677 87.6 470 87.7

≥ 4,000 47 6.1 33 6.2

Birth weight according to gestational age (n=773)**

< -2 Z score 6 0.8 3 0.6 0.579

-2 |-| +2 Z score 736 95.2 511 95.3

> +2 Z score 31 4.0 22 4.1

Characteristics on the first year of life

Stunting 17 2.2 12 2.2 0.917

Overweight 59 7.6 44 8.2 0.372

Bottle use 485 62.7 264 49.2 < 0.001

Pacifier use 170 22.0 46 8.6 < 0.001

*Pearson's chi-square test;  ** Total observations differ due to missing information for some variables.

Table 3

Prevalence ratio (PR) and 95% confidence interval (95% CI) for factors associated with discontinuity of breastfeeding

in the first year of life. Cruzeiro do Sul, Acre. 2016-2017 (N=759).

Variables                                                                             Crude PR  (CI95%)                        Adjusted PR  (CI95%)

Mother’s age <21 years at childbirth 0.91 (0.81 – 1.02) 0.94 (0.85 – 1.04)

Beneficiary of Bolsa Família Program 1.10 (1.00 – 1.20) 1.05 (0.97 – 1.14)

Mother living with a partner 1.18 (1.04 – 1.35) 1.09 (0.97 – 1.22)

Bottle use 1.74 (1.59 – 1.89) 1.44 (1.33 – 1.57)

Pacifier use 3.00 (2.34 – 3.86) 2.55 (1.99 – 3.28)
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economic class A and lower in classes C and D/E.
The use of pacifiers was higher among children
whose mothers’ were adolescents, with low birth
weight, who were never breastfed and did not exclu-
sively breastfeed until six months.16

Recommendations of the Sociedade Brasileira
de Pediatria (SBP) (Brazilian Society of Pediatrics)
published in 2017 based on a literature review, indi-
cate the use of pacifiers to reduce the risk of Sudden
Infant Death Syndrome (SIDS), pain management
and to stimulate non-nutritive sucking in transition
from enteral nutrition to oral route in preterm
newborns, highlighting that for each of those
possible positive effects there is always a counter-
point in favor of breastfeeding.17 Despite the recom-
mendation of the American Academy of Pediatrics
(AAP) of offering a pacifier during sleep as means
of preventing SIDS, a meta-analysis noted that
breastfeeding is also protective against SIDS and
when exclusive the effect is even stronger.19 In
regard to this, WHO and UNICEF recommend
advising mothers on the risks of offering pacifiers
and artificial nipples, in the “Ten steps to successful
breastfeeding”.20

A meta-analysis that assessed the effects of paci-
fier use on EBF found that observational studies and
randomized clinical trials strongly suggests that
pacifier use may be a risk factor for early interrup-
tion of EBF.21 In Brazil, studies carried out in
Londrina (n=770), Paraná,22 and Feira de Santana
(n=2,319), Bahia,23 found frequencies of continued
BF from 9 to 12 months of 51.5% and 69.2%,
respectively. In agreement with the findings of the
present study, the authors found that the use of paci-
fiers and bottles feeding were also associated with
weaning.

Given that the use of pacifiers and artificial
nipples are a widespread cultural habit in Brazil, it is
necessary to advise both health professionals and
mothers and the general population about the conse-
quences of introducing artificial nipple.24,25 On one
hand, SBP recommends that health professionals
provide clear and scientifically based information so
that parents can make their own decisions
consciously.17 On the other hand, the Brazilian
Ministry of Health discourages the use of bottles,
suggesting the use of a cup or spoon to offer water
and other liquids.26 The WHO guidelines for
promoting BF also recommend that family members
should be properly advised to be able to make
informed decisions about the use of bottles, nipple
and pacifiers. It also points out that, for preterm
babies, the use of spoons or cups is preferable to
bottles and nipples. It also highlights that avoiding

the use of pacifiers involves teaching caregivers
alternatives methods to calm babies down.2

As for the limitations of this study, it should be
considered that these findings refer to children living
in the urban area of an Amazonian city due to diffi-
culties in accessing the large extension of the rural
areas. The reasons for offering pacifiers and bottles
in the first months of life were not collected in this
study. This information could be useful when plan-
ning actions to protect and support breastfeeding
since most children (96%) were breastfed on the first
day of life.

In conclusion, the frequency of continued
breastfeeding in Cruzeiro do Sul, Acre, was above
the national average, 45.4%, according to the
National Health Survey (2013), however, it is still
not satisfactory, considering that WHO recommends
breastfeeding up to two years old.1 According to the
findings of this study, babies who use a pacifier or
bottle had higher risk of weaning in the first year of
life, after the adjustment for demographic indicators
and socio-economic support. 
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