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Abstract

Objectives: to analyze the relationship between breastfeeding within the first hour of life and the
duration of exclusive and continued breastfeeding, as well as its impact on complementary feeding.

Methods: a longitudinal study of mother-child pairs recruited from two public hospitals (2011—
2016), with follow-up at six months and between three and five years. Comparisons of exclusive
breastfeeding, continued breastfeeding, and complementary feeding were performed using the log-rank
test, Kaplan-Meier curves, and Mann-Whitney test.

Results: a total of 352 infants were followed, of whom 198 (56.25%) were breastfed within the first
hour. Breastfeeding within the first hour was associated with exclusive breastfeeding at two months
(p=0.024) but not with continued breastfeeding at one year (p=0.183). The probability of offering salt,
sugar, and honey during complementary feeding was lower among children who were breastfeeding
within the first hour (p=0.035). However, no significant difference was found in the introduction of
ultra-processed (p=0.263), processed (p=0.162), and in natura (p=0.900) foods.

Conclusion: breastfeeding within the first hour was associated with exclusive breastfeeding at two
months and lower probability of offering salt, sugar, and honey during complementary feeding.

Key words Breastfeeding, Child nutrition, Infant nutritional physiological phenomena, Human milk,
Newborn
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Introduction

Breastfeeding within the first hour of life, known
as the ‘golden hour’, is recommended by the World
Health Organization (WHO) due to evidence
suggesting that this practice can reduce neonatal
mortality and is positively associated with the
duration of breastfeeding (BF), including exclusive
breastfeeding (EBF).!* Additionally, early
initiation of sucking stimulates the production of
oxytocin and prolactin by the mother's pituitary
gland, increasing milk production and release, as
well as providing immunological and psychosocial
benefits for the baby, and strengthening the bond
between mother and child. This practice also
enhances the likelihood of the baby receiving
colostrum, which is highly nutritious, easy to
digest, rich in immunological properties, and
essential for the maturation of the intestinal
mucosa.*

Recent studies have also explored the
relationship between breastfeeding within the
first hour of life and the duration of both EBF and
continued BF.*¢ A cohort study found that children
breastfed within the first hour of life consumed
significantly fewer sweets, indicating a potential
protective role of early breastfeeding on later
dietary habits.”

The quality of foods introduced during
complementary feeding (CF) is crucial, as it
is associated with nutritional status and the
prevention of overweight, obesity, and other
diseases in both the short and long term.”® Early
introduction of ultra-processed foods tends to
increase their consumption throughout childhood.’

Although there is growing evidence that
breastfeeding within the first hour of life provides
benefits for the duration of EBF and continued
breastfeeding, the impact of early breastfeeding on
CF remains a knowledge gap. While some recent
studies suggest positive effects, further research is
needed to solidify this understanding. Therefore,
the aim of this study was to analyze the association
between breastfeeding within the first hour of life
and the duration of EBF, continued breastfeeding,
and the quality of foods introduced during CF.
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Methods

This is a longitudinal observational study from
the birth cohort Impact of Perinatal Environment
Variations on Child Health in the First Five Years
of Life (IVAPSA — Portuguese acronym), phases
1 and 2. In phase 1, mothers and infants were
recruited between 2011 and 2016 in two public
high-complexity hospitals in Porto Alegre, Rio
Grande do Sul, Brazil. In phase 2, the same
children were evaluated between 2017 and 2019
in the same city. The study protocol and baseline
results have already been published.!'*!

Eligible children were born at term in the GHC
(Portuguese acronym from Conceigdo Hospital
Group) and the HCPA (Portuguese acronym for
Porto Alegre Teaching Hospital) without congenital
malformations or other diseases. Women with a
positive test for HIV, multiple pregnancies, with
diabetes type 1 and 2 (regardless of diagnosis
period), systemic arterial hypertension, who
smoke, or those who had preterm deliveries (<37
weeks) were excluded, as well as infants with
acute diseases, congenital birth defects, or small
for gestational age. All mothers and infants were
together in the maternity ward at the time of
recruitment, with no health risks identified. Infants
who missed follow-up in phases 1 or 2 were also
excluded.

Data on EBF, BF, and CF were collected
prospectively in phase 1, between 24 and 48 hours
of postpartum at the maternity ward, followed by
interviews conducted through home visits at 7, 15,
and 90 days. Interviews were performed at home
or at the clinical research center located at the
HCPA at 30 and 180 days of the postpartum period.
Retrospective data were collected in phase 2
through interviews and assessments at the Clinical
Research Center of the HCPA of Porto Alegre, Rio
Grande do Sul, Brazil.

Sociodemographic data (maternal age, race/
color, education, occupation, marital status, family
income, and child sex) were obtained through
postpartum questionnaires administered at the
participating hospitals.



Newborns were divided into two groups:
Group 1: children breastfed within 60 minutes
of birth; Group 2: children breastfed only after
60 minutes. Newborns were considered to have
been breastfed within the first hour of life if they
received any amount of breast milk within 60
minutes of birth.!? To assess the duration of EBF,
mixed feeding (MF), infant formula use, and
CF, variables were collected asking whether the
infant "received any other food or liquid," "when
solids or liquids were introduced," and "if not
breastfeeding, when it stopped." At 15, 30, 90, and
180 days, questions included whether the infant
"receives breast milk," "if not, when it stopped,”
"receives breast milk exclusively," and "receives
or received other types of milk," and if so, "when
it was introduced." A questionnaire was used to
gather data on the introduction of liquids and solid
foods. Mothers were asked about the introduction
of sugar, chocolate, honey, coffee, fruit, food
porridge, industrialized soup, vegetables, legumes,
meat, eggs, processed meats, stuffed wafers, sweet
wafers, petit Suisse, chocolate, candy, snacks,
gelatin, ice cream, fried foods, soda, natural juice,
yogurt, and artificial juice."

Liquid and solid foods introduced during
complementary feeding were categorized
according to the NOVA classification, as outlined
in the Food Guide for the Brazilian Population.!?
Ultra-processed foods included chocolate milk,
candy, lollipops, sweet biscuits (with or without
filling), chocolate, bonbons, processed meats,
gelatin, petit suisse cheese, soft drinks, salty
snacks, and artificial juice. Natural or minimally
processed foods included natural juice, eggs, offal,
legumes, fruits, and meats. Culinary ingredients
were categorized as sugar, salt, and honey, while
processed foods included yogurt, canned goods
and fried foods.

Parametric continuous variables were expressed
in mean =+ standard deviation (SD). Nonparametric
continuous variables were expressed in the median
and interquartile range. Categorical variables were
expressed in absolute numbers and percentages.
To compare the samples, the square-chi test was
performed for categorical variables and Mann-
Whitney test, for nonparametric continuous
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variables. For the analysis of the time of exclusive
breastfeeding, breastfeeding and its relationship
with the complementary food introduction, the log-
rank test and Kaplan-Meier curves were used. For
the analyses, a significance level of 5% (p<0.05)
and a 95% confidence interval were considered.
The data were analyzed with the statistical program
Statistical Package for the Social Sciences (SPSS)
version 21.0.

The research was approved by research ethics
committees of both HCPA and GHC, respectively,
under the numbers 20110097 and 2011027 (Phase
1), and 20170107 (Phase 2).

Results

The study included 352 mother-infant pairs, with
198 infants (56.25%) breastfed within the first hour
of life (Group 1) and 154 infants (43.75%) breastfed
after the first hour (Group 2). White women were
the majority in both groups, representing 60% of
the sample, with no significant difference in self-
reported race between the groups (p=0.496). The
mean maternal age was 26.3 + 6.6 years, and the
mean years of education was 9 + 2 in both groups
(p=0.051). Breastfeeding within the first hour was
associated with vaginal delivery (p=0.001) and
having a greater number of children (p=0.004).
Additionally, a greater number of prenatal visits
was associated with not breastfeeding within the
first hour of life (p=0.017) (Table 1).

There was no significant difference between
infants breastfed in the first hour and infants
breastfed after the first hour regarding the time
of EBF (p=0.082) and time of BF (p=0.370)
(Table 2). Figure 1 shows the survival curves
for BF and EBF, indicating differences between
children breastfed within the first hour and those
breastfed later. Breastfeeding within the first hour
of life was associated with exclusive breastfeeding
at 2 months (p=0.024) but not with continued
breastfeeding at 1 year (p=0.183).(Figures 1A
and 1B).

The probability of introducing complementary
foods, based on their processing level (ultra-
processed, processed, in natura, and culinary
ingredients), is presented in Table 3. The
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Table 1

Characteristics of mothers and children in the Impact of Perinatal Environment Variations on Child Health in the First Five Years of Life (IVAPSA)
cohort, Porto Alegre, RS, Brazil (2011 to 2016).

Breastfeeding during the Do not breastfeeding during

first hours of life the first hours of life Total P
n (%) n (%)
Self-declared race/skin color 0.496*
White 116 (62.3) 96 (58.6) 212 (60.0)
Non-white 82 (41.4) 57 (37.0) 139 (39.5)
It did not declare 0 1(0.6) 1
Total 198 (56.2) 154 (43.7) 352 (100.0)
Marital status 0.614*
Married or with a partner 161 (81.3) 121 (78.6) 282 (80.1)
Without partner 37 (18.7) 33(21.4) 70 (19.9)
Mother's occupation 0.533*
Employed 101 (51.0) 85 (55.2) 186 (52.8)
From home 96 (48.5) 69 (44.8) 165 (46.9)
Ignored 1(0.5) 0 1(0.3)
Household income 0.110#
Median (P,-P,.) 1500 (1042-2500) 1800 (1200-2549) 1700 (1042-2549)
Maternal age (years) 0.4694#
X £SD 26.1 (6.4) 26.6 (6.7) 26.3 (6.6)
Maternal education (years of schooling) 0.051#
Child sex 0.110*
Female 112 (56.6) 73 (47.4) 185 (52.6)
Male 86 (43.4) 81 (52.6) 167 (47.4)
Number of previous children 0.004#
Median (P,.-P,.) 2 (0-3) 1(0-2) 1(0-3)
X £SD 9.1(2.7) 9.64 (2.7) 9.3(2.7)
Number of prenatal consultations 0.017#
X £SD 7.8(3.2) 8.7 (3.1) 8.2 (3.1)
Type of delivery 0.001*
Vaginal 143 (72.2) 83 (53.9) 226 (64.2)
Cesarean 55 (27.8) 71 (46.1) 126 (35.8)

* Chi-square test used for categorical variables; # Mann-Whitney test for non-parametric continuous variables; IVAPSA = Impact of Perinatal Environment Variations on
Child Health in the First Five Years of Life.

Table 2

Probability (%) of breastfeeding at different age groups among children breastfed within the first hour of life and those not breastfed within the
first hour. IVAPSA cohort, Porto Alegre, RS, Brazil (2011 to 2016).

Breastfeeding during the first hours Do not breastfeeding during the

of life (%) first hours of life (%) p

Breastfeeding 0.370*

15 days 96.4 96.0

2 months 90.0 86.0

3 months 81.0 79.0

4 months 77.4 77.0

6 months 71.0 66.0

1 year 58.4 41.6

2 years old 30.0 25.0

4 years old 1.0 1.0
Exclusive breastfeeding 0.082*

15 days 60.0 49.0

60 days 31.0 23.0

120 days 13.0 10.0

180 days 1.0 1.0

*of infants not breastfed in the first hour, used log-rank test; IVAPSA = Impact of Perinatal Environment Variations on Child Health in the First Five Years of Life.
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Figure 1

Survival curves for exclusive breastfeeding and total breastfeeding among children breastfeeding within the first hour of life and those not breastfed
within the first hour. IVAPSA cohort, Porto Alegre, RS, Brazil (2011 to 2016).
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Table 3

Probability (%) of food introduction at different age groups based on the level of processing among children breastfed within the first hour of
life and those not breastfed within the first hour. IVAPSA cohort, Porto Alegre, RS, Brazil (2011 to 2016).

Breastfeeding during the firsthours Do not breastfeeding during the

Groups of life (%) first hours of life (%) P
In natura food# 0.900*
2 months (60 days) 12.0 8.2
3 months (90 days) 24.9 18.8
4 months (120 days) 50.8 50.0
6 months (180 days) 99.0 99.0
Processed food* 0.162*
4 months (120 days) 0.1 0.1
6 months (180 days) 8.6 2.8
~3 years (1080 days) 92.0 83.0
~4 years (1440 days) 92.0 95.0
5 years (1825 days) - 98.0
Culinary ingredients# 0.035*
2 months (60 days) 41.9 48.8
3 months (90 days) 48.3 52.7
4 months (120 days) 51.4 57.4
6 months (180 days) 63.8 71.6
~1 year (360 days) 73.6 85.8
~2 years (720 days) 82.0 93.0
~3 years (1080 days) 87.0 97.0
~4 years (1440 days) 93.0 97.0
5 years (1825 days) 93.0 97.0
6 years (2190 days) 93.0 0
Ultra-processed food# 0.263*
2 months (60 days) 50.5 56.4
3 months (90 days) 58.0 61.9
4 months (120 days) 66.4 68.9
6 months (180 days) 88.5 93.0
~1 year (360 days) 93.0 97.0
~2 years (720 days) - 99.0
~2.5 years (900 days) - 99.0

~ around; * Used Log-rank test and Kaplan-Meier curves; # Based on Monteiro CA et al."3; IVAPSA = Impact of Perinatal Environment Variations on Child Health in the

First Five Years of Life.

probability of introducing culinary ingredients
was higher among children not breastfed in the
first hour (p=0.035). The introduction of other
food groups was not associated with breastfeeding
within the first hour. Figure 2 shows the survival
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curves for the introduction of complementary
foods according to their processing level. Children
not breastfed in the first hour had a higher
probability of early introduction of culinary
ingredients (p=0.037) (Figure 2B).



Figure 2

Breastfeeding within the first hour: exclusive duration, complementary feeding

Survival curves for the introduction of complementary foods based on the level of processing among children breastfed within the first hour of life
and those not breastfed within the first hour. IVAPSA cohort, Porto Alegre, RS, Brazil (2011 to 2016).
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Discussion

In this study, breastfeeding within the first hour of life
was associated with EBF at two months and a lower
probability of introducing culinary ingredients, such
as salt, sugar, and honey, during CF. Breastfeeding
within the first hour of life was associated with maternal
parity; mothers with more children were more likely to
breastfeed within the first hour. Additionally, vaginal
delivery and the number of prenatal visits were also
associated with the practice of breastfeeding within
the first hour of life.

The results also revealed a decline in breastfeeding
and exclusive breastfeeding during the first year of
life. Although the recommendation for exclusive
breastfeeding is six months, we chose to evaluate at two
months, as ENANI'" data indicates that this is a critical
age for the interruption of exclusive breastfeeding.

The probability of offering culinary ingredients
during complementary feeding was higher among
children who were not breastfed within the first hour.
This result is supported by other studies that have
demonstrated the protective role of breastfeeding

within the first hour of life in shaping healthier feeding
practices.*

Vaginal delivery was a protective factor for
breastfeeding within the first hour of life, as was higher
parity. This aligns with previous studies worldwide,
which also reported an association between vaginal
delivery and breastfeeding within the first hour of
life.!'>!* Women who undergo cesarean section may
experience pain and stress in the postpartum period.!’
In addition, children born via cesarean section are more
likely to have respiratory distress syndrome.'® These
two factors could impair the onset of breastfeeding in
the first hour of life. Thus, it is suggested that adherence
to breastfeeding promotion and protection policies
should be encouraged, emphasizing the importance
of the multidisciplinary team and collaborative work
among its members, ensuring quality care for the
mother-newborn dyad during the first hour after birth.

The target prevalence for breastfeeding within the
first hour of life, according to the WHO, is 70%.'= In
this study, more than half of the children were breastfed
within the first hour. However, similar prevalence
rates have been reported in other studies (43.5%;
74%).'%2° This highlights that we are still far from the
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WHO’s goals and underscores the need for awareness
campaigns and education within communities and
healthcare facilities. The WHO recommends that
breastfeeding within the first hour of life should be
protected and encouraged.?! To promote breastfeeding
in the first hour of life, it is also important to promote
vaginal birth, as this has been associated with higher
rates of breastfeeding within the first hour. For
instance, a study in Tanzania showed an increase
from 51% to 74% through educating pregnant women
on the importance of colostrum and increasing their
knowledge about the definition and timing of EBF.?

In this study, it was observed that women who did
not breastfeed within the first hour of life attended a
higher number of prenatal consultations. While the
data do not allow for determining the cause of this
association, factors such as gestational complications,
greater adherence to medical follow-up, or differences
in access to healthcare services may have influenced
this finding. This relationship highlights the need for
further studies to investigate the possible reasons that
may impact the initiation of breastfeeding within the
first hour of life. Other studies have demonstrated
that access to information is crucial for the successful
initiation of breastfeeding.??>* Therefore, it is essential
to protect and promote breastfeeding by ensuring that
guidance and support are provided during prenatal care
by all healthcare professionals involved.

Breastfeeding within the first hour of life was
associated with exclusive breastfeeding at two months.
The majority of early weaning or breastfeeding
interruptions occur within the first 90 days after birth,
particularly during the second month of the child's
life. This finding highlights the protective role of
breastfeeding in the first hour, which helps prevent
weaning during this critical period. As a key factor
in supporting continued breastfeeding, the WHO
recommends breastfeeding within the first hour
of life. However, it is important to note that while
early breastfeeding plays a protective role, it is not
the only factor influencing breastfeeding duration.
Other variables, such as birth weight, gestational age,
maternal smoking, and education also play a significant
role in breastfeeding outcomes.?*2¢

Breastfeeding within the first hour of life was not
associated with a longer duration of breastfeeding
throughout the first year of life. In both groups - those
breastfed and not breastfed within the first hour - a
significant decline in breastfeeding rates was observed.
Several factors may contribute to the early interruption
of breastfeeding, particularly socioeconomic factors

Rev. Bras. Saude Mater. Infant., Recife, 25: €20230367

such as maternal employment and income. In this
study, mothers were recruited from public hospitals,
the majority coming from low-income backgrounds.
It is likely that the decline in breastfeeding rates is
influenced by these socioeconomic factors.

Breastfeeding within the first hour of life was
associated with a lower likelihood of introducing
culinary ingredients, such as sugar, salt, and honey,
during complementary feeding. A similar study
also demonstrated the early introduction of liquids,
honey, sugar, and sweets, and reported significantly
lower consumption of sweets among children who
were breastfed within the first hour of life.> Although
evidence supporting the protective role of breastfeeding
in the first hour against inappropriate practices in
complementary feeding is limited, the benefits of early
breastfeeding likely extend to complementary feeding.
Moreover, maternal socioeconomic conditions may also
influence the provision or omission of this type of food.

The literature shows that longer durations of EBF
and BF are associated with healthier dietary patterns
in early childhood, including higher consumption of
healthy foods and better acceptance and variety of
fruits, vegetables, and greens.?”* Conversely, shorter
breastfeeding periods have been linked to an increased
introduction of ultra-processed foods in the first year
of life, along with higher rates of early introduction of
honey, sugar, and sweets.*® According to the WHO,
breastfeeding within the first hour of life is directly
related to breastfeeding success throughout the first
year.'? Additionally, the practice is associated with
faster colonization of the infant's microbiota, improved
development of sucking and latch-on reflexes, stronger
mother-infant bonding, better glycemic control, and a
reduced incidence of respiratory infections and sudden
infant death syndrome.*°

This study had some limitations. One of the main
limitations was that information on breastfeeding
at 1 year and CF was self-reported by the mother
retrospectively, which may introduce recall bias.
However, EBF was assessed prospectively, mitigating
this concern for that outcome. Another limitation is that
the sample was recruited from a high-complexity public
hospital that primarily serves high-risk pregnancies,
which could reflect lower rates of breastfeeding within
the first hour of life.

On the other hand, it is important to highlight the
strengths of this study. Key positive aspects include
the longitudinal design and detailed monitoring of the
children during critical periods, such as the puerperium,
the months following birth, and early childhood,



providing valuable insights into breastfeeding and the
introduction of complementary foods.

The findings of this study demonstrated that
breastfeeding within the first hour of life was associated
with exclusive breastfeeding at two months and a
lower likelihood of introducing culinary ingredients,
such as sugar, salt, and honey, during complementary
feeding. These results reinforce the benefits of early
breastfeeding for both EBF and CF. Further longitudinal
studies are needed to explore this relationship in other
populations.
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