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ABSTRACT

Premature infants are vulnerable in the course of feeding practices, with lower rates of breastfeeding
and inadequate feeding. To analyze breastfeeding rates, use of cow's milk and dietary inadequacies of
premature infants in the second semester of Corrected Gestational Age (CGA), comparing them in two
moments. This is a non-concurrent cohort with documentary analysis of medical records of 118
premature infants monitored at a secondary referral health service. Sociodemographic and perinatal
data were analyzed in relation to the type of breastfeeding, feeding error and use of cow's milk in two
moments: 6 months and 12 months of CGA. A reduction in breastfeeding rates was observed by the
second semester of CGA (48.3% vs. 36.4%). The prevalence of dietary inadequacies was significant and
showed no differences between the two periods (26.3 vs. 27.1%), but the rates of use of cow's milk
increased in the second moment (11% vs. 26.3%). Birth weight less than 2000g was associated with a 4.2
times greater chance of artificial feeding in the first year of CGA. Low rates of breastfeeding, use of cow's
milk and inadequate complementary feeding are expressive in premature infants whose families have
low education and low income.
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1 INTRODUCTION

The World Health Organization recommends exclusive breastfeeding until
the age of six months and its continuation together with complementary feeding
for up to two years or more. The practice of breastfeeding brings great benefits to
the infantin the short and long term, such as protection against infectious diseases,
especially diarrhea and pneumonia, malnutrition and allergic processes, in addition
to being associated with lower risks of developing type 2 diabetes and obesity
(WHO, 2003; WHO, 2011; SANTOS et. al., 2019).

The incentive and support for breastfeeding should start during the prenatal
period, and occur in the delivery room, in the joint accommodation and after
hospital discharge, as well as in high-risk units that care for the newborn
(SOCIEDADE BRASILEIRA DE PEDIATRIA, 2018). Breastfeeding practices have
increased in Brazil, but the duration often still does not reach the recommendation.
Research shows that two out of three children under the age of six months have
already received some type of food in addition to breast milk, especially cow's milk,
cow's milk plus some flour, juice, tea and sugar (MARINHO et. al., 2016; BRASIL,
2018).

The complementary feeding period for infants is defined as the gradual
progression of the introduction of solid, semi-solid or liquid foods, in addition to
breast milk. During this period, the introduction of food must be adequate and
timely, since it will satisfy their nutritional needs, prevent diseases, assist in the
psychological, motor and cognitive domains, as well as define the child's food
preferences throughout life (MARINHO et. al., 2016; DAGNE et. al., 2016).

When the infant is unable to receive exclusive breastfeeding, the
introduction of infant formulas is indicated, and the use of cow's milk until 12
months of age is contraindicated due to its allergenic potential, in addition to the

large amount of proteins and low amount in iron, an important micronutrient for
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infants at this pointin life (SOCIEDADE BRASILEIRA DE PEDIATRIA, 2018; SALDAN et.
al., 2017).

In addition, children have been consuming little variety of fresh and
minimally processed foods since the early years are being exposed to industrialized
foods with low nutritional value very early. Early weaning and low quality and little
varied food directly interfere with your nutritional and health status, impacting
your adult life (SANTOS et. al., 2019; SOCIEDADE BRASILEIRA DE PEDIATRIA, 2018;
MARINHO et. al., 2016; BRASIL, 2018; LAURA; ESTEVES; AZEVEDO, 2009).

Adequate breastfeeding practices and the introduction of complementary
feeding are essential in the health of infants born at term and especially in preterm
infants, as this group has a higher risk of postnatal growth restriction compared to
full-term children, in addition to having high demand of nutrients due to the
immaturity of their organs (BARACHETTI; BARBARINI, 2047; GRUPTA et. al., 2017;
KOLETZKO; POINDEXTER; UAUY, 2014). Beyond biological risk inherent in
premature birth, the socioeconomic conditions of the family must also be
considered, given that low family income and maternal education influence early
weaning and inadequate complementary feeding (GRUPTA et. al.,, 2017). Thus,
premature infants, especially those born with very low weight, are at greater risk
of morbidity and mortality, mainly of disorders related to growth, development and
nutritional deficiencies. Knowing the superiority of breast milk as a primary food,
breastfeeding should be started while in the progressive care unit and before
hospital discharge, seeking to promote exclusive breastfeeding and encourage the
mother-baby bond (KOLETZKO; POINDEXTER; UAUY, 2014; FREITAS; FURLAN, 2018).

Due to the various procedures during hospitalization to which premature
babies are submitted, this group may present feeding difficulties, such as motor
dysfunction, gastroesophageal reflux, choking, vomiting and aspiration, difficulty
in consistency transition in addition to low weight gain (KOLETZKO; POINDEXTER;
UAUY, 2014; PAGLIARO et. al., 2016).
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Despite the recognition in the scientific literature that premature babies are
at increased risk of deviation from postnatal growth, including accelerated growth
or failure to thrive, there are no evidence-based guidelines on the introduction of
complementary feeding in premature infants (BALDASSARRE et. al., 2018; VISSERS
et. al., 2016). The corrected gestational age (CGA) is used as a decision parameter
to initiate the introduction of complementary feeding for the premature baby,
since this feeding transition will depend on the infant's neurological maturity
(PALMER; MAKRIDES, 2012).

In this context, the importance of the interdisciplinary team in monitoring
preterm children is highlighted in order to provide adequate guidance to families
at all levels of care (SOCIEDADE BRASILEIRA DE PEDIATRIA, 2012).

Based on the above, the present study aimed to analyze the rates of
breastfeeding, use of cow's milk and dietary inadequacies of premature infants in

the second semester of CGA, comparing them in two moments.

2 METHODS

This is a non-concurrent cohort study, with documentary analysis of medical
records of premature infants followed up at a secondary health service in the
municipality of Vicosa-Minas Gerais, between September 2010 and May 2018. This
work is an excerpt from the research “Growth, development and morbidities of
infants and preschoolers born preterm and / or with low birth weight”, which
consists of a prospective cohort, which implies semi-structured medical records
and bank of data that is continuously updated. Thus, it was possible to obtain
reliable data for the present study.

Sociodemographic and perinatal data were obtained to characterize the
study population and data on the type of breastfeeding, feeding error and use of
cow's milk were analyzed in two moments: 6 months (comprising premature

infants between 4 and 6 months of CGA) and 12 months (between 10 and 12
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months of CGA). Premature infants who were not assessed at both times were
excluded.

The hospital where all births in the municipality and health region occur has
a Neonatal Intensive Care Unit since 2004 and a Human Milk Bank since 2005
became a reference for high-risk pregnancies in 2009 and a teaching hospital in
2013. Based on data obtained by the SUS Department of Informatics - DATASUS, of
the 1516 births in 2016, 11.6% were premature.

The secondary referral health service, opened in September 2010, is the only
referral service for premature infants in the municipality and health region, serving
an approximate population of 227,000 people. An interdisciplinary team in the
areas of pediatrics, nursing, nutrition, psychology, physiotherapy and social
assistance performs the follow-up of premature infants in their first five years. At
the time of hospital discharge, all preterm infants are referred to this service for
follow-up and, until May 2018, there were 273 registered children. Both health units
have an agreement with the Federal University of Vicosa for the training of resident
doctors and undergraduate students in medicine and nursing.

In the follow-up of premature infants, consultations with the interdisciplinary
team take place on a monthly basis in the first six months and every two months
in the second semester. In these, the necessary nutritional interventions are
carried out, with emphasis on the support and promotion of breastfeeding and the
adequate introduction of complementary food.

Premature was defined as any newborn with a gestational age of less than
37 weeks. Chronological age was defined as postnatal age and CGA was
characterized as the difference between gestational age at birth and average
duration of a full-term pregnancy (40 weeks) (AMERICAN ACADEMY OF PEDIATRICS,
2017; INSTITUTE OF MEDICINE OF THE ACADEMIES, 2007).

The sociodemographic variables analyzed were: maternal and paternal age,
maternal education (up to and beyond elementary school), maternal residence

(study municipality / other municipality in the health region), maternal occupation
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(working outside the home or not), maternal marital status (single / divorced, stable
/ married). The perinatal variables evaluated were: type of delivery, sex, gestational
age (weeks), birth weight (grams), birth small for gestational age (SGA), admission
to the neonatal intensive care unit and discharge in breastfeeding.

The type of breastfeeding was categorized as breastfeeding (exclusive /
supplemented) and artificial feeding. The feeding error (or inadequate feeding) was
characterized by the introduction of cow's milk or by-products, inadequate dilution
of the formula, inadequate composition of the main porridge, addition of flours to
milk, use of juices or teas.

Through the Stat Calc Epi-Info 7.0 program and based on the rates of
breastfeeding, use of cow's milk and dietary inadequacies, the assessed sample
had 80% study power. The data were stored in a structured bank in the Excel
program. The statistical analysis was performed using the IBM SPSS Software
version 20. By the Shapiro-Wilk test, the normality of the quantitative variables was
verified. Pearson's chi-square test was used to analyze the association between
categorical variables. The comparative analysis of categorical data of preterm
infants between 6-month and 12-month CGA was performed using the McNemar
test. Multiple logistic regression by the Stepwise Backward method was applied to
the explanatory variables that presented p <0.20 in the comparison tests and,
subsequently, in the bivariate logistic regression, relating them to the variables of
artificial feeding, food error and use of cow's milk in the first year of CGA. Values
of p < 0.05 were considered significant.

The study was approved by the Research Ethics Committee of the Federal
University of Vicosa (CAAE: 19676613.5.0000.5153) and is in accordance with the
Regulated Guidelines and Regulations for Research Involving Humans, in
compliance with Resolution No. 580, of March 22, 2018, from the National Health
Council of the Ministry of Health, Brasilia, DF.
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3 RESULTS

The medical records of 273 premature infants were searched and, after
applying the inclusion and exclusion criteria, the study population had 118 (43.2%).
The sociodemographic and perinatal characteristics of preterm infants are
described in table 1, as well as the comparative analysis between those included
and not included in the study, which did not show differences. Thus, there was no
presence of selection bias due to differential losses. The population of premature
infants was distributed as follows: 25.9% were born weighing less than 1,500g (n =
30) and 74,1% weighing 1,500g or more (n = 86); 23.7% were born with gestational
age less than 32 weeks (n = 28) and 76.3% with 32 weeks or more (n = 90).

Table 1 - Comparative analysis between sociodemographic and perinatal
characteristics of premature infants included and not included in the study. Vigosa-MG,
2010-2018

Variables Study population (n=118) Excluded (n=155) p-value
GA (semanas) 34,3 (32,0-35,5) 34,1 (32,0-35,6) 0,775*
BW (g) 1941,0 (1488,05-2413,7) 2048,0 (1455-2472,0) 0,880*
Maternal age 28,0 (24,0-33,0) 27,0(21,0-32,0) 0,180*
Father's age 29,0 (25,0-37,0) 29,0 (23,0-37,0) 0,410*
Born SGA 17 (41,5) 24 (58,5) 0,918**
Cesarean delivery 72 (40,4) 106 (59,6) 0,294**
Male 66 (42,0) 91 (58,0) 0,646**
NICU admission 83(40,3) 123(59,7) 0,092**
Hospital discharge in BF 95 (32,3) 118 (44,8) 0,400**
Mother resident in another municipality 53 (44,2) 67 (55,8) 0,781**
Maternal schooling (<fundamental) 38(43,7) 49 (56,3) 0,890**
Maternal occupation (works outside) 55 (47,4) 61 (52,6) 0,511*%*
Maternal marital status (single / divorced) 29(11,2) 32(12,4) 0,746%*

Source: Authors (2020)

In were: GA, gestational age; BW, birth weight; SGA, small for gestational age; NICU, neonatal intensive
care unit; BF, breastfeeding (exclusive or supplemented). Values expressed in absolute and relative
frequency (%), median and interquartile range (P25-P75). * Mann-Whitney test. ** Pearson's Chi-square
test.
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When comparing preterm infants at 6 months and 12 months of CGA (figures
1, 2 and 3), a reduction in the prevalence of breastfeeding was observed (48.3% vs.
36.4%, p = 0.001) accompanied increased frequency of artificial feeding (51.7% vs.
63.6%, p = 0.001). The prevalence of food errors did not show differences between
the two moments (26.3% vs. 27.1%, p = 1,000). However, when analyzing the rates
of use of cow's milk, these increased at 12 months of CGA (11.0% vs. 23.6%, p
<0.001).

Figure 1 - Prevalence of breastfeeding (BF) and artificial feeding (AA) at 6 months and at
12 months of corrected gestational age. Premature infants, 2010-2018 (n = 118). *

McNemar test
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Figure 2 - Prevalence of feeding errors at 6 months and 12 months of corrected

gestational age. Premature infants, 2010-2018 (n = 118). * McNemar test
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Figure 3 - Prevalence of using cow's milk at 6 months and 12 months of corrected

gestational age. Premature infants, 2010-2018 (n = 118). * McNemar test
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The variables that, in the comparison tests, presented p <0.20 for the
outcomes are artificial feeding, feeding error and use of cow's milk in the first year
of CGA (Table 2). These were submitted to bivariate logistic regression. For the
outcomes food error and use of cow's milk, the associations were not confirmed.
The variables gestational age, birth weight and previous hospitalization in the NICU
constituted the multivariate model for the outcome of artificial feeding in the first
year. In the end, birth weight <2000g was associated with a greater chance of

artificial feeding in the first year of CGA (OR 4.17; 95% CI 1.85-9.39; p = 0.001).

Table 2 - Sociodemographic and perinatal characteristics according to the prevalence
of breastfeeding, feeding error and use of cow's milk in the first year of corrected

gestational age. Premature, Vicosa-MG, 2010-2018

Artificial feeding Feeding error Cow milk
Yes No p-value Yes No p-value Yes No p-value
GA (weeks) 0,003
<34 40 (78,4) 11 (21,6)
>34 35(52,2) 32(47,8)

Continuation...
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Conclusion

Artificial feeding Feeding error Cow milk

Yes No p-value Yes No p-value Yes No p-value

BW (grams) 0,001
<2000 48 (77,4) 14 (22,6)
>2000 25 (43,6) 29 (53,7)

NICU 0,062
Yes 57 (38,7) 26 (31,3)
No 16 (50,0) 16 (50,0)

Maternal
0,075 0,120
schooling

<
- - 20(52,6) 18 (47,4) 14 (36,8) 24 (63,2)
fundamental

>
- - 26 (35,1) 48 (64,9) 17 (23,0) 57 (77,0)
fundamental

Mother has

0,114 0,119
partner
Yes - - 31(38,3) 50(61,7) 21(25,9) 60 (74,1)

No - - 16 (55,2) 13 (44,8) 12(41,4) 17 (58,6)

Source: Authors (2020)

In were: GA, gestational age; BW, birth weight; NICU, neonatal intensive care unit. The table shows data
showing p <0.20 by Pearson's Chi-square test. Bivariate logistic regression was performed for the three
outcomes. Only for artificial feeding in the first year it was possible to build the multivariate model and,
in the end, its association with birth weight <2000g persisted (OR 4.17; 95% Cl 1.85-9.39; p = 0.001).

4 DISCUSSION

In the present study, a reduction in breastfeeding rates was observed in the
course of the second semester of CGA of premature infants (48.3% vs. 36.4%) and
the birth weight below 2000g was associated with 4.2 times greater chance of
artificial feeding in the first year of CGA. A study previously carried out with the
population of our service identified a median duration of breastfeeding of only five
months, whose interruption was associated with gestational age of less than 32
weeks and the fact that the premature infant was no longer exclusively
breastfeeding in the first outpatient visit (DE FREITAS et. al., 2016).

Brazilian cohort reveals a reduction in exclusive breastfeeding rates between

seven and 15 days after discharge of premature infants, with variations of 81.5% at
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discharge and 66.4% between seven and 15 days after. Its interruption was
associated with the variables birth weight, double pregnancy and duration of
ventilation (LUZ et. al., 2018). Thus, it is evident the need to implement actions that
promote the early initiation and maintenance of exclusive breastfeeding for
premature infants.

A prospective Italian study with late preterm infants shows low rates of
breastfeeding, in addition to its early interruption in the first 90 days of life. At the
time of discharge, exclusive breastfeeding rates were 16.8%, reaching 40.3% and
31.1% at 15 days and 90 days, respectively. The respective rates of mixed
breastfeeding at discharge, 15 days and 90 days were 75.8%, 47.8% and 21.0%. At
90 days of life, 42.9% of premature infants were already on artificial feeding. It was
observed that mothers with higher levels of education and previous experience of
positive breastfeeding had a longer duration of breastfeeding, while the negative
factors for breastfeeding were the feeling of reduced milk supply and having twins
(CRIPPA, 2019).

In our study, the prevalence of food errors was significant and showed no
differences between the two periods analyzed (26.3 vs. 27.1%). However, when
analyzing the rates of use of cow's milk, these increased in the second evaluation
moment (11% vs. 26.3%). An Italian cohort study with preterm infants identifies the
early introduction of complementary foods, whose average postnatal age is 5.7
0.7 months and, when considering CGA, 4.6 + 0.7 months. This same study also
shows significant rates of early introduction of cow's milk (26%), addition of salt
(26%) and industrialized fruit juice (32%) (GIANNI et. al., 2018).

The use of unmodified cow's milk is inappropriate for feeding infants under
the age of 12 months and is a major contributor to the high incidence of iron
deficiency anemia in infants in Brazil (DURYEA, 2019). Among the inadequacies, the
following stand out: low levels of essential fatty acids, quantity and quality of
carbohydrates, high protein content and high sodium rates, contributing to the

elevation of the renal solute load, low levels of vitamins C, D and E and low
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bioavailability of iron and zinc. Thus, the Brazilian Society of Pediatrics
recommends that ultra-processed foods or with added salt, sugar and low
nutritional quality should not be offered to children under two years of age, as, in
addition to decreasing the infant's appetite and competing with foods of important
importance nutritional value, are associated with the development of anemia,
overweight and food allergies (SOCIEDADE BRASILEIRA DE PEDIATRIA, 2018).

For the introduction of complementary feeding for premature babies, it is
necessary to assess their neurological maturity and, therefore, it is recommended
to start complementary feeding at six months of CGA (PALMER; MAKRIDES, 2012;
SOCIEDADE BRASILEIRA DE PEDIATRIA, 2012). In addition to the risk of restricting
extrauterine growth to which preterm infants are exposed, inadequate behaviors
regarding the introduction of complementary feeding can lead to the development
of nutritional deficiencies and food allergies, increasing their morbidity and
mortality. As future losses, growth retardation, school delay and the development
of chronic non-communicable diseases stand out (GRUPTA et. al., 2017; BRASIL,
2013).

In this sense, identifying the best strategy for introducing complementary
food in terms of growth, neurodevelopment and long-term metabolic results is
essential. This can also alleviate the anxiety of parents who often receive conflicting
advice from healthcare professionals. However, there is a lack of guidance in the
literature and a lack of evidence-based strategies on the introduction of
complementary feeding for premature infants (VISSERS et. al., 2016; ELFZZANI et.
al., 2019). Thus, more research is needed to provide evidence-based guidelines for
premature babies that investigate the relationships between dietary patterns, the
timing of the introduction of solid foods and immediate and long-term health
outcomes (BARACHETTI; VILLA; BARBARINI, 2017; GRUPTA et. al., 2017).

In our study, 43.7% of mothers had low education and 47.4% worked outside
the home. Prospective cohort conducted in 2014 with the population of our service

showed family income below two minimum wages in 46.6% of cases, in addition to
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low maternal and paternal education (44.8% and 55.2%, respectively) (FREITAS et.
al., 2016). An Australian study links women with low education or with low
education relatives to a greater likelihood of not breastfeeding for at least six
months (HOLOWKO et. al., 2016). According to a multicenter Indian study, low
family income and maternal education influence early weaning and inadequate
complementary feeding (GRUPTA et. al., 2017). Brazilian cohort conducted in our
municipality, with infants in the first six months, identifies maternal work, low
income and low birth weight as risk factors for the introduction of cow's milk in the
sixth month and, in addition, relevant rates of introduction of other types of milk
from the first month (CARVALHO et. al., 2017).

A Brazilian cohort in a low-income community reports a reduction in
exclusive breastfeeding rates between the first and sixth months, ranging from 65%
to 5%, respectively. Low maternal education and low family income were risk
factors for the early introduction of other milks (MACIEL et. al., 2018). Another
Brazilian study with full-term infants shows the median duration of exclusive
breastfeeding of 90 days. Powdered milk and soft drinks were used at four months
by 39.1% and 2.1% of infants, respectively, and at 12 months, by 63.2 and 69.1%.
The shorter duration of breastfeeding was observed in women with technical jobs,
unemployed and without a partner (LAURA; ESTEVES; AZEVEDO, 2009). In a study
with children living in municipalities with high socioeconomic vulnerability in the
southern region of Brazil, the introduction of non-recommended foods before the
age of four months was observed in 47.8% of the cases, a fact that was associated
with lower maternal education and lower family income (DALLAZEN et. al., 2018).

Brazilian authors point out that there are difficulties in establishing exclusive
breastfeeding until hospital discharge and maintaining it at home, a possible
indication of the failure of current practices and policies in this regard. They also
emphasize that the guidelines of the “Child-Friendly Hospital” do not consider the
particularities of the premature infant and the difficulties generated by the

hospitalization process itself in a neonatal unit. Thus, it is essential to implement
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actions based on scientific evidence by the multiprofessional health team and its
articulation with the Primary Care health team for the continuity of care at home,
aiming at maintaining exclusive breastfeeding until six months of age (LUZ et. al.,
2018).

Randomized clinical trial conducted in the South of Brazil reveals that the
training of Primary Care health professionals based on the Brazilian Guide entitled
“Ten steps to a healthy diet - Food guide for children under two years old” is
effective in improving practices infant feeding among children from low-income
families. The study made it possible to postpone the introduction of added sugar,
tea, jam and cookies (BRASIL, 2013; FERREIRA et. al., 2019).

The frequent monitoring of health in the first year of life with trained
professionals is essential to better guide mothers and caregivers on the
introduction of appropriate complementary feeding. The acquisition of
recommended dietary patterns implies changes in family behavior and requires
planning of counseling strategies (GRUPTA et. al., 2017). However, it is noted that
the implementation of public policies aimed at prevention and nutritional
education actions as part of the routine activities of health services still occurs in
an insufficient way to interfere in this reality and have an impact (DALLAZEN et. al.,
2018).

A limitation of this study was the absence of the family income variable, since
there is evidence in the literature of its association with the interruption of
breastfeeding, dietary inadequacies and use of cow's milk in the first year of life.
This fact was minimized by the evidence of the expressive rate of low family income
and low paternal education in our population based on previous studies obtained
in our service. We highlight the strengths of the cohort design, the reliability of the
data obtained from the semi-structured medical records and the continuously
updated database, and, in addition, the Follow-Up of premature infants stands out
uninterruptedly in the reference health service, since the literature is scarce for

cohort studies with preterm infants after hospital discharge.
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5 CONCLUSION

Based on the present study, we conclude that the low rates of breastfeeding,
the use of cow's milk and inadequate complementary feeding are expressive in a
population of premature infants whose families have low education and low
income. Our findings indicate that the health monitoring of these premature
infants at all levels of care is urgent, especially in the first year of life with
professionals trained for better results regarding breastfeeding and
complementary feeding. However, we observed that the literature is still scarce in
relation to studies with the premature population from this perspective. Thus,
there is still along way to go to ensure breastfeeding and adequate complementary
feeding for premature infants, with an emphasis on those with birth weight below
2000g and whose families have low education and low family income.

We intend, based on our results, to support the development of educational
strategies involving trained professionals and aimed at the families of this
vulnerable public, in order to increase the rates and duration of breastfeeding and

provide the introduction of healthy complementary food.
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