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Growth in the neonatal period is critical for the neurodevelopment of the individual,
both in low- and middle-income countries. This occurs in healthy neonates and, above all,
in the case of premature babies or neonates with pathologies that may interfere with their
growth for any reason. An appropriate supply of macro- and micronutrients is essential at
the end of the evolution of immature organs awaiting the completion of their development
after birth and the brain is, without a doubt, the most important of them all [1–5].

In this Special Issue, we want to review the key aspects, tools, and considerations to
evaluate the relationships between neurodevelopment, nutrition, and growth in the first
phase of life. Our goal is to present the evidence and identify gaps in the influence of
different factors on the growth and neurodevelopment of the child, with special emphasis
on both maternal and neonatal nutritional aspects.

The brain needs optimal nutrition to achieve its goals as it is a metabolically very active
organ that consumes a significant proportion of nutrient and energy intake [6]. Therefore,
nutrition in the last phase of fetal development and the neonatal age can critically impact
the cognitive abilities and mental development of the future adult. An association has
been demonstrated between nutrition, weight gain, and brain volume with white matter
maturation and neurodevelopment in different populations [2,7]. Currently, efforts are
being made to optimize this nutrition, focusing on growth factors and micro- and macro-
nutrients, which are critical for development at this stage of life [8].

Appropriate maternal nutrition during pregnancy facilitates, although it does not
ensure, birth with the adequate growth and development of the newborn. A significant
association has been found between the nutritional status and health of mother and child
and maternal educational attainment through assessing the development at 15 months of
Tanzanian children using Bayley Scales of Infant and Toddler Development [9]. On the
contrary, mothers’ malnutrition, regardless of the cause, causes the child’s future to be
compromised. Malnourished mothers due to a lack of nutrition or due to their pathologies
(eating behavior disorders; stress; chronic, infectious, inflammatory, or oncological pro-
cesses; inadequate disease treatment) can cause the suboptimal growth and development of
the fetus and, consequently, the future child’s neurodevelopment [10–13]. There is no doubt
that, in countries or environments with low resources, early interventions for pregnant
mothers are essential to improve the long-term health of their children [14]. This aspect
is clear in the article by Thair et al. on the effect of micronutrient supplementation on
pre-pregnant mothers and the effects on their children at 6 months [15].

Along with the old global nutrition problems in countries with low socio-economic
levels, there are also new maternal pathological situations in more developed countries
with higher incomes. Eating behavior problems or exclusion diets, so common in the
so-called developed world, are still serious causes of malnutrition that can endanger the
neurodevelopment of future children [16].
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It is well known that, after birth, the rapid brain development in the first two years
makes this stage of life one of the most sensitive and vulnerable to nutrition problems due
to its high requirements. Thus, if the baby and its mother do not present any pathology,
nutrition with exclusive breastfeeding will be sufficient for adequate growth and neurode-
velopment during the first six months of life [17,18]. However, any deviation from this
idyllic situation may affect the newborn’s growth in different ways, by excess or by defect.

This is the case of babies born prematurely; the birth of a very premature child is a ma-
jor problem in terms of nutritional deviation. The arrival of a neonate without completing
the third trimester of gestation makes the risk of malnutrition, growth impairment, and the
alteration of subsequent neurodevelopment common, despite the improvements in nutri-
tion techniques in recent years. The concern regarding the optimal integral development
and growth in these very premature babies is increasing, and efforts are being made to
achieve high-quality parental feedings or to stimulate breastfeeding in premature babies,
either with their own mother’s milk or donated fortified milk from a bank, according to
their basic needs [4,19,20]. However, in addition to nutrition, it is essential to address other
factors, both neonatal and post-neonatal, and promote understanding of the stimulation
and prevention of disability.

We are not only talking about malnutrition by default but also by excess. The difficul-
ties also lie in knowing what the optimum growth is for these children (there are different
definitions for talking about adequate extrauterine growth), what the goal is, and how to
achieve this optimal growth [21,22]. The most important thing is to know what contribu-
tions of macro- and micro-nutrients, in terms of both quality and quantity, are adequate to
reach these without putting the children at subsequent metabolic risk. In extreme preterms,
there currently seems to be a line of knowledge that maintains an influence between a
greater protein intake and the beneficial effects on growth and neurodevelopment, but it is
also advisable to focus on the balance of contributions given the existing risk of refeeding
syndrome [23,24].

The importance of nutrition, growth, and neurodevelopment goes far beyond ma-
ternal malnutrition and very premature babies. There are many other causes of possible
malnutrition and poor growth and neurodevelopment in neonates [25]. There is a complex
relationship between nutrition, environmental factors (social, physical, etc.), inflammation,
genetic heterogeneity, and neurodevelopment. Epigenetic factors may play a prominent
role, producing an imprint of the genome in the early stages of life regarding later sus-
ceptibility to developmental alterations. Also, environmental toxins, such as endocrine
disruptors, play an important role in this field [26]. We can say that children with an
adequate nutritional status will probably reach their full development if we take care of
their nutrition, as well as their physical and mental environment [27].

On the other hand, gestation and the first years of life represent a dynamic, plastic
period for intestinal colonization regarding the microbiota and for brain development. The
type of nutrition is essential in this colonization and the subsequent health of the children,
including their growth and neurodevelopment. The existence of a complex “dialogue”
between the intestinal microbiota and the nervous system, and the brain in particular, has
been suggested [28–32].

We conclude by stating that the nutritional status of the pregnant mother, her diet,
including macro- and micro-nutrients, and nutrition in the early neonatal period and the
first two years of life, have an essential impact on growth and neurodevelopment. Although
the intrinsic mechanisms are not yet very clear, and although other genetic, epigenetic,
and environmental factors play an important role in this nutrition–neurodevelopment
interrelation, taking care of nutrition is essential. In the future, personalized nutrition,
through new data sciences, will possibly play a key role in improving these problems [2].
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