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Abstract

Exclusive maternal breastfeeding is recommended until the infant is six months old, with the subsequent introduction of food
gradually. We investigated the prevalence of early complementary feeding in the first six months of life in a medium-sized city
in the Midwest region of Brazil (Rio Verde, GO, Brazil). Of the 564 infants under six months of age, 81.2% of infants were
breastfed in the last 24 hours, wherein 21.5% were exclusively breastfed, 15.9% received a complementary milk form, and 43.8%
received another type of milk. When questioned if the infant had been introduced to complementary feeding at any point since
birth, 49.3% of parents or guardians replied in the affirmative, of which 41.8% of infants received water, 21.5% received tea,
and 12.1% were given natural fruit juice or coconut water. There was a positive correlation between the introduction of water
or foods other than breast milk and the highest level of parental or guardian’s education. Our results demonstrate a persisting
need to improve public policy programs that encourage breastfeeding.
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Practical Application: The objective of this research was to demonstrate how the early introduction of food occurs with infants
younger than 6 months. In this case, it is important that health professionals work together with families with food and nutrition
education programs where doubts about why the age of 6 months is a milestone for food introduction and why it should be

respected are clarified.

1 Introduction

Early childhood is characterized by the age group of zero
to eight years of life. During this period, an individual’s motor,
cognitive, emotional, and linguistic development is very important
(World Health Organization, 2020). It is essential to take care of
infants’ development through nutrition, and a balanced diet in early
childhood is fundamental for their proper growth and development.

Breastfeeding practices are categorized into two broad
categories: exclusive breastfeeding and complementary feeding.
The literature is consistent in recommending exclusive feeding for
infants for the first six months with breast milk or infant formula.
Meanwhile, complementary feeding is how much other foods
are added to the infant’s diet. Although the ideal moment for the
introduction to complementary feeding remains uncertain among
the population and culturally, it is generally carried out between
4 and 6 months or when the child shows signs of readiness. Signs
of readiness include moments when the infant is able to sit up
alone without support (due to improved muscle control of the
head and neck), hold toys accurately and bring them towards the
mouth, the birth of the first teeth, and the maturation of intestinal
and kidney function (Bickell et al., 2018; Harrison et al., 2017).

Exclusive breastfeeding provides the necessary nutrients,
antibodies, and other fundamental substances to infants (Mazo-

Tomé & Suarez-Rodriguez, 2018), thereby preventing malnutrition
and being overweight (Specht et al., 2018). According to the
guidelines recommended by the World Health Organization
(WHO), exclusive breastfeeding is required for the first 6 months
after birth. To enable this, multidisciplinary teams must be
duly qualified to provide pregnant women and mothers with
adequate and accessible information. Furthermore, they must
encourage and support breastfeeding starting from the point of
prenatal care to ensure it will continue even after the mother is
discharged from the hospital (Sattari et al., 2019).

Despite programs and public policies aimed at disseminating
the guidelines and scientifically accurate information among the
population, there persists a lot of unverified information and beliefs
that negatively hinder the practice of breastfeeding. One such belief
is that breast milk alone is insufficient to meet the nutritional needs
of an infant. With the addition of sociocultural pressure for the
introduction of water and other foods (Tampah-Naah et al., 2019),
such interferences result in the early introduction of complementary
feeding, which can damage the health of infants. The inclusion of
solid foods is associated with a decrease in breastfeeding duration
and has a detrimental interaction with important nutrients from
breastmilk such as iron and zinc (Yu et al., 2019).
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Early food introduction under six months

Another factor that can influence early weaning is the
amount of additional liquid in the baby bottle. Infants who
receive beverages other than breastmilk or infant formula in
baby bottles may develop “nipple confusion” as the food is easily
ingested, requiring less effort, while the infant needs more effort
to consume breast milk (Batista et al., 2017; Dominguez et al.,
2017; Luz et al., 2021). In addition, the use of a baby bottle and
other artificial teats (such as pacifiers) can cause changes in
facial muscles, resting posture of the lips, and the formation of
the dental arch, among others (Rosa et al., 2020; Dogramaci &
Rossi-Fedele, 2016; Zen et al., 2020).

As each infant has individualized energy, micronutrient, and
macronutrient needs, the process of weaning and transition to
complementary feeding must be individualized and must take
into consideration their family community and culture (Lawrence
& Lawrence, 2021). Even during complementary feeding (liquid
or solid), breastmilk should be offered as recommended by the
WHO to maintain breastfeeding until two years of age or older
(World Health Organization, 2017). Currently, great advances
have been made in promoting breastfeeding, but the beneficial
effects of timely complementary feeding and using age- and
condition-appropriate foods for the infant have been neglected
(Corréa et al., 2009).

In addition, early food introduction can expose infants to
foods that are high in calories, sugars, trans-and saturated fat,
and sodium as well as low in fiber, vitamins, and minerals. This
type of diet can affect the immune process, impairing the physical
and mental development of the child, in the early development
of noncommunicable chronic diseases (Lessa et al., 2020). Thus,
we investigated the prevalence of early complementary feeding in
the first six months of life in a medium-sized city in the Midwest
region of Brazil (Rio Verde, GO, Brazil).

2 Materials and methods
2.1 Ethical guidelines

This study was approved by the ethics committee of the
Universidade de Rio Verde (UniRV) (063/2011). Data collection was
performed after informed verbal consent by parents or guardians
due to the time available for application of the questionnaire in
vaccination campaigns. This is because reading and signing the
consent form can consume practically the same amount of time
as that spent on answering the questionnaire.

2.2 Study design

This was a cross-sectional, descriptive, observational
study focused on children under one year of age (infants).
The researchers approached the participants of the first stage
of the 2012 National Vaccination Campaign in Rio Verde City
(Goias, Brazil) at 19 vaccination posts. The child’s companion
was approached in the line for vaccination, where the child’s
age was questioned. A total of 989 children under one year of
age were screened. Of these, 564 children under six months of
age who resided in the municipality and were authorized by
their parents or guardians for participation in the study, were
selected for the study.

The data collection was performed using non-invasive methods
and occurred in a specific room where the participants were
interviewed individually to avoid embarrassment. Participants
benefited from receiving pamphlets on 10 steps for healthy
eating for children under 2 years old and 10 steps for successful
breastfeeding at the end of the interview. Participants’ socio-
demographic and food consumption data were collected through
the application of the adapted Questionnaire of Investigation of
Feeding Practices of Children under one year of the National
Survey of Breastfeeding (Brasil, 2009). Briefly, the mother or
guardian was asked how the infant had been fed in the last 24 h,
and the options consisted of only breastmilk or alternatives such
as water, tea, other milk; sweet or salt porridge; fruit in piece or
mashed; meal with salt (pan, porridge, or soup); natural fruit
juice or coconut water; industrialized fruit juice or coconut
water; soft drinks; coffee; food sweetened with sugar; honey,
molasses, and sweeteners; cookie, crackers, or chips; and instant
noodles. The instructions in the Interviewer’s Manual for the
application of the questionnaire were respected, thus maintaining
methodological rigor so that errors do not occur in the analysis
and in obtaining the results.

2.3 Statistical analysis

Student’s t-test was used to compute the variation between two
groups. Statistical significance was set at p < 0.05. The percentage
of each variable was also calculated. Correlation analysis was
performed using Pearson’s test.

3 Results and discussion

Of the 989 children who were screened for participation,
only 564 infants under six months of age (65.8% under four
months and 34.2% between four to six months of age) were
enrolled and examined in this study. The overall characteristics
of the infants enrolled are as follows: 277 (49.1%) male and
287 (50.9%) female infants (Figure 1A), and 556 (98.6%) infants
lived in urban areas and 8 (1.4%) infants in the rural areas
(Figure 1B). Furthermore, when considering the highest level of
education attained by the participant’s mother or their guardian,
2 (0.4%) mothers had not been educated, 157 (27.8%) mothers
had attained elementary education, 274 (48.6%) mothers had
completed high school, and 115 (20.4%) mothers had obtained
university education (Figure 1C).

Table 1 shows the distribution of food consumption for
564 infants under six months of age sorted by the area of residence
in Rio Verde (GO). In the families surveyed, 81.2% of infants
under six months of age were breastfed in the last 24 hours
(81.1% were urban and 87.5% from rural areas), of which 21.5%
were exclusively breastfed, 15.9% received complementary milk
form, and 43.8% were given another type of milk (43.9% were
from urban and 37.5% from rural areas, respectively). When
questioned if the infants had received any other foods since
birth, 49.3% of parents or guardians responded in the affirmative
(49.5% from urban and 37.5% from rural areas).

According to the WHO, infants should be exclusively
breastfed until six months of age because of its nutritional and
immunological value (World Health Organization, 2017). Studies
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Figure 1. A demographics of the participants: (A) gender, (B) place of residence, and (C) highest education level of the infant’s mother or their

guardian.

Table 1. Distribution of food consumption, according to the area where they lived, in 564 infants under 6 months of age in Rio Verde (GO).

Variable N Urban area (%) Rural area (%) Significance
Water 236 41.7 50 0.000
Tea 121 21.6 12.5 0.000
Other milk 247 439 37.5 0.718
Sweet or salted porridge 63 113 0 0.706
Sliced or mashed fruit 77 13.7 12.5 0.612
Meal with salt (pan, porridge, or soup) 63 11.2 0 0.599
Natural fruit juice or coconut water 68 12.1 12,5 0.366
Industrialized fruit juice or coconut water 12 2.2 0 0.368
Soft drinks 4 0.7 0 0.361
Coffee 16 2.9 0 0.374
Food sweetened with sugar, honey, molasses, or sweetener 11,5 0 0.443
Cookies, crackers, or chips 39 6.8 12.5 0.325
Instant noodles 7 1.2 0 0.155
Any foods other than milk from birth 49.5% 37.5% 0.710

have shown that with a longer duration of breastfeeding, there
is a lower risk of mortality from infections, malnutrition, and
allergies, as well as chronic noncommunicable diseases in adulthood
(Cohen et al., 2018; Koletzko et al., 2019; Pattison et al., 2019).

Regarding the consumption of other liquids, families
reported that 41.8% of infants were given water (41.7% were
urban and 50% from rural areas), 21.5% tea (21.6% were urban
and 12.5% from rural areas), 12.1% natural fruit juice or coconut
water (12.1% were urban and 12.5% from rural areas), 2.1%
industrialized juice or coconut water (only from urban areas),
0.7% soft drinks (only from urban areas), and 2.8% coffee (only
from urban areas).

Offering liquids such as water and tea to infants under six
months of age is a common cultural practice in many countries.
However, even when it happens occasionally, it can cause a
reduction in the consumption of breast milk. This in turn results
in a decrease in the production of milk by the mother, due to
the reduction in the frequency of the infant’s sucking stimulus.
As aresult, the additional liquid sources may contribute to early
weaning, an increased risk of diarrhea, and reduced rate of weight
gain in the infant (Campos et al., 2015; Niquini et al., 2010).
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Mosquera et al. (2019) evaluated exclusive breastfeeding in
the first month of life among Amazonian infants, reported that
only 36.7% of the infants were exclusively breastfed, and 43.7% of
the infants were offered foods other than breastmilk. The foods
offered included tea (38.8%), water (31.4%), non-human milk
and infant formula (30.7%), and crushed cassava (10.3%), in
addition to fruit juice, rice porridge, yogurt, and condensed milk.

When assessing the consumption of solid food, 11.2% of
infants received porridge (only from urban areas), 13.7% of infants
received sliced or mashed fruit (13.7% were urban and 12.5% from
rural areas), 11.2% of infants were given meals with salt (pan,
porridge, or soup) (only from urban areas), 6.9% of infants were
fed cookies, crackers, or chips (6.8% were urban and 12.5% from
rural areas), and 1.2% of infants ate instant noodles (only from
urban areas). In addition, 11.3% of the infants surveyed consumed
foods sweetened with sugar, honey, molasses, and sweeteners.

When comparing the differences in the feeding patterns
over time, there was a decrease in breast milk feeding (87.1% of
infants under four months of age versus 69.9% of infants aged
between four and six months). Simultaneously, the consumption
of the following increased for infants under four months of age
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versus infants aged between four and six months, including
water (27% versus 70.5% respectively), other milks (37.5%
versus 56% respectively), sweet or salted porridge (6.5% versus
20.2% respectively), sliced or mashed fruit (3.8% versus 32.6%
respectively), meal with salt (3% versus 26.9% respectively), natural
fruit juice or coconut water (3.5% versus 28.5% respectively),
industrialized fruit juice or coconut water (1.1% and 4.1%
respectively), soft drinks (0.3% versus 1.6% respectively), coftee
(1.3% versus 5.7% respectively), food sweated with sugar, honey,
molasses, and sweeteners (7.8% versus 18.1% respectively), and
cookies, crackers, or chips (1.3% and 17.6% respectively).

The introduction of other foods at four months of age may
be associated with the mother’s return to work, since the Federal
Constitution in Brazil only mandates 120 days of maternity leave
(Brasil, 2002). Regardless of the need to return to work, it is
necessary to consider that many of the foods that were reported
in this study contain added salt, sugar, or are industrialized, and
their inclusion so early in the diet should be avoided (World
Health Organization, 2013). The early introduction of these foods
as seen in the present work is deeply concerning because the
first thousand days of life are extremely important for human
beings to establish the metabolic and nutritional factors that
have short- and long-term impacts on the health of individuals
(Agosti etal., 2017). Food should be introduced in a gradual and
regular routine with natural or minimally processed foods, such
as fruits, vegetables, eggs, beans, and meat (Giesta et al., 2019).

Infants close to six months of age, especially in a society
undergoing nutritional transition, receive a high supply of
processed foods rich in calories, sugar, fat, and sodium. These
factors generate inadequate food throughout childhood such
as a preference for eating junk food (Neves et al., 2021).
The introduction of industrialized foods during the growth and
development period predisposes the child to issues including
weight gain, the emergence of chronic diseases in adulthood,
and even food allergies (Giesta et al., 2019).

Toloni et al. (2011) reported similar results in a study
where they examined the diets of 270 children aged between
4 and 29 months who attended nurseries and day care centers
and observed the introduction of instant noodles in 25.9% of
children, snack type chips in 14.9% of children, and stuffed
cookies in 17.4% of children before they were six months old.
Meanwhile, when Wang et al. (2019) questioned guardians about
their six-month-old infant’s feeding habits (n=2157), the authors
reported that the most common foods introduced before four
months of age were porridge (11.8%), fruits (11.0%), vegetables
(6.4%), and sweet drinks (6.1%).

These foods have a potential risk of inducing obesity because
they are high in sugar, fat, and sodium. The introduction of these
foods should be discouraged in the first years of life because of
the numerous problems they can trigger. For example, in Brazil,
data from 2019 shows that 6.4 million children under the age
of 10 are overweight and 3.1 million are obese (Victor, 2021).
At the same time, evidence shows that the quality of nutrition
associated with an unhealthy lifestyle has negative effects on an
individual’s health (Rzehak et al., 2017) and that metabolic risk
factors are increasingly prevalent among children and adolescents
(Kansra et al., 2021).

Table 2. Pearson’s correlation between education level and food intake in
the last 24 hours in children up to six months of age in Rio Verde (GO).

Variables Pearson.‘ ° P
Correlation

Breastmilk -0.010 0.816
Water 0.098 0.020
Tea -0.013 0.761
Other milks -0.064 0.127
Sweet or salted porridge -0.037 0.385
Sliced or mashed Fruit -0.015 0.724
Meal with salt (pan, porridge, or soup) -0.044 0.301
Natural fruit juice or coconut water -0.059 0.160
Industrialized fruit juice or coconut water -0.054 0.200
Soft drinks -0.055 0.193
Coffee -0.058 0.166
Food sweetened with sugar, honey, -0.061 0.149
molasses, or sweetener

Cookie, crackers, or chips -0.054 0.201
Instant noodle -0.062 0.139
Any foods other than milk from birth 0.091 0.031

Table 2 shows Pearson’s Correlation between the
mother’s highest level of education and food intake in the
last 24 hours in infants up to six months of age in Rio Verde
(GO). Considering our sample (urban and rural areas), it
was possible to find a slightly significant positive correlation
between the early introduction of water or foods other than
breastmilk and the highest education levels of the parents or
guardians. This behavior has also been reported by Wang et al.
(2019), wherein characteristics such as lower maternal
education levels and younger maternal age were associated
with the early introduction of complementary feeding; by
Mosquera et al. (2019) where a higher proportion of babies
exclusively breastfed was observed for mothers with more
than nine years of schooling; and by Alvarenga et al. (2017)
who reported that higher the level of education of the parents
the greater the association of exclusive breastfeeding.

The major limitations of the study arose due to the limited
amount of time available for completing the questionnaire at
the site where the participants were approached. The limitations
included difficulty in evaluation of the type of feeding
offered (only breastfeeding, feeding with infant formula, or
other foods), in addition to a lack of details about the food
introduced pertaining to the method of preparation, frequency,
and quantity given to the infant. Such studies are required to
monitor inappropriate feeding practices in the first six months
of life and direct public policies regarding better nutritional
diets for infants.

4 Conclusion

The children evaluated had an early introduction to food,
mainly between the fourth and sixth months of life. Therefore,
it is important that health professionals encourage exclusive
breastfeeding until the sixth month of life and teach the correct
way and age to introduce complementary foods.
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