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Abstract 

Introduction: From the beginning of the 21st 

century, a new concept began to emerge in scientific 

and social circles: the first 1,000 days of life. Along the 

same lines, an international movement started in the 

same period began to discuss the “developmental 

origin of health and disease”. Numerous problems that 

affect human beings throughout their life cycle begin in 

the early years and often can be avoided or minimized 

when early recognized and addressed. This document 

discusses, based on the scientific literature, the idea of 

expanding the window of opportunity for 2,200 days, 

encompassing the preconception phase to the end of 

the fifth year of life. Methods: Scientific articles 

published up to 2022 in Pubmed/Medline, SciELO, 

Google Scholar, and Lilacs databases, in Portuguese, 

English, and Spanish, were reviewed in an integrative 

manner. The search for articles was directed to topics 

related to intervention targets that could impact the 

present and future health of the child. Results: 

Biological, social and psychological aspects were 

studied in five phases: preconception, gestational, first 

year, second year, and third to the fifth year of life. 

The data obtained show the importance of expanding 

the period of greater professional attention at the 

beginning of life. Conclusion: The Brazilian 

Association of Nutrology recommends a window of 

2,200 days (100 days in preconception + 270 days of 

gestation + 1,830 days from the first to the fifth year 

of life) as the ideal period of professional activity to 

guarantee present and children's future. 

Keywords: Child health. Preconception health. 

Gestational health. Post-gestational health. 

 
Introduction 

From the beginning of the 21st century, a new 

concept began to emerge in scientific and social 

circles: the first 1,000 days. Considering the sum of the 

gestational period and the first two years of life, this 

“round” number helped to shape the extremely 

important idea, which refers to a window of 

opportunities for special professional care, with a focus 

on ensuring present health and the future of the child. 

Numerous studies before and after that date showed 

that various interventions, especially nutritional ones, 

in this period, led to relevant health gains, in the short, 

medium, and long term. On the other hand, negative 

stimuli also had undesirable consequences, such as 

obesity, cognitive losses, low immunity, and dysbiosis, 
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among others [1-7]. 

Along the same lines, an international movement 

that also started in the 21st century began to discuss 

the “developmental origin of health and disease”. 

Numerous problems that affect human beings 

throughout their life cycle begin in the early years and 

often can be avoided or minimized when early 

recognized and addressed. The idea is precisely to 

increase the performance of health professionals at the 

beginning of life, aiming at better health over the 

years. 

There is no doubt about the importance of the 

role of different health professionals during the first 

1,000 days of life. However, one might question 

whether this window could not be enlarged. Many 

researchers have focused on the impacts on the future 

health of the child resulting from different conditions 

associated with the father and mother, even before 

conception [8]. Additionally, it is known that many 

relevant aspects, such as the development of the 

central nervous system and the consolidation of the 

microbiota, are still under construction after the second 

year of life [9,10]. 

The present document discussed, based on the 

scientific literature, the idea of expanding the window 

of opportunity for a period of 2,200 days, 

encompassing from the preconception phase to the 

end of the fifth year of life (100 days in preconception 

+ 270 days of gestation + 1,830 days from the first to 

the fifth year of life). 

 

Methods 

Scientific articles published until 2022 in 

PubMed/Medline, SciELO, Google Scholar, and Lilacs 

databases, in Portuguese, English, and Spanish, were 

reviewed. The search for articles was directed to topics 

related to intervention targets, from the preconception 

period to the end of the fifth year of life, which could 

impact the present and future health of the child. 

Biological, social and psychological aspects were 

studied, which are presented, just for organization, in 

five phases: preconception, gestational, first year, 

second year, and third to the fifth year of life. In the 

end, based on the survey carried out, the 

recommendations of the Brazilian Association of 

Nutrology are made. 

 

Preconception and Prenatal Periods 

The first 370 of the 2,200 days of the window of 

opportunity refer to the 100 days before conception 

and the 270 days of gestation. The justification for 

these days to be highlighted is based on the influence, 

suggested by scientific evidence, that the health status 

of the parents has on embryogenesis, intrauterine fetal 

growth, and the child's future health [11,12]. Thus, 

the structure involved in assisting these future parents 

must increasingly strive to identify, prevent and treat 

situations that may disturb or jeopardize the health of 

their offspring, both in the intrauterine phase and in 

the early years of childhood [13]. 

The first 100 days of the window are unique in 

that they also devote attention to the paternal 

component. The pre-implantation period of embryo 

development begins with the fusion of haploid 

gametes provided by each parent, generating a diploid 

zygote [14]. This means that the first condition for the 

development of a healthy embryo is the good quality 

of the gametes. And this quality is directly related to 

the general health condition of the parents [15]. 

Behavioral factors, such as smoking and 

excessive alcohol consumption, and environmental 

factors, such as nutritional status, age, and exposure 

to endocrine disruptors, can impact semen epigenetics 

(microRNAs, long non-coding RNA, histone occupancy, 

and DNA methylation). composition of seminal plasma, 

negatively influencing embryo development, fetal 

growth, and potentially the long-term health of 

offspring [16-18]. 

Primary preconception care for the father is 

therefore rational and should be encouraged. Despite 

this, there are limitations, both due to the 

disorganization of the health system, which has not 

invested equally in maternal health, and the usual 

small involvement of the male gender [17]. There is a 

need to change this paradigm. The health professional 

can act by demonstrating paternal importance in the 

health of the descendant, involving him in changing 

habits and, eventually, with specific treatments [19]. 

Guidelines such as smoking cessation and high 

consumption of alcoholic beverages, physical exercise, 

less exposure to pollutants, and treatment of metabolic 

diseases such as obesity and diabetes are essential 

[17]. 

Regarding maternal health, the scientific 

literature is increasingly full of evidence demonstrating 

the influence of maternal health on offspring, both in 

the period before conception and during pregnancy. In 

the first moment, as well as the paternal component, 

in the provision of a healthy gamete [16] and, in the 

second, through the provision of a suitable intrauterine 

environment for fetal development [13]. 

Little is known about the biological mechanisms 

involved, but some health situations and/or behaviors 
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of women in the preconception period are shown to be 

associated with a worse prognosis for the health of the 

offspring. For example, newborns of mothers with a 

psychological problem before pregnancy appear to 

have twice the risk of increased emotional reactivity 

compared to those of mothers without this diagnosis 

[20]. As well as stressful situations in this period can 

increase the risk of mortality [21] or impact the 

weight of the newborn [22]. In addition, scientific 

evidence is increasingly strong regarding the negative 

impacts on offspring related to smoking, alcohol 

consumption, and especially low food quality and 

exaggerated energy intake, in addition to obesity and 

malnutrition [8,22-24]. 

The medical performance at this moment is 

fundamental, however, complex. To be effective, both 

in preconception and prenatal care, it is necessary to 

understand the different realities and environments 

experienced by women, which makes it difficult to 

establish a universal care approach [8,13]. In general, 

in the preconception period, priorities would be folic 

acid supplementation for all women, guidance, and 

support for changes in risky habits, review of 

medications in use and previous obstetric history, 

action in pre-existing chronic diseases, and 

consideration of the possibility of some genetic risk 

[8]. 

Prenatal care is a very opportune moment for 

communication, education, and intervention in 

women's health [25]. There are issues related to 

access and quality of this care, but, in general, 

pregnant women are predisposed to seek medical help 

and are willing to take measures to improve their 

quality of health. Thus, the identification of 

vulnerabilities and risk stratification, in addition to the 

implementation of established preventive and 

therapeutic interventions, is essential [26-28]. 

The World Health Organization (WHO) listed 39 

recommendations for prenatal care divided into 5 

types of interventions: nutritional interventions, 

maternal and fetal assessment, preventive measures, 

interventions for common physiological symptoms, and 

interventions in health systems to improve the use and 

quality of antenatal care [29]. 

Such recommendations are based on scientific 

evidence and most are already established in clinical 

practice. However, some are still discussed among 

researchers and lack better evidence. Thus, the 

supplementation of some micronutrients (vitamins and 

minerals) and omega-3 must be carried out according 

to specific needs. It is worth mentioning the difficulty 

of conducting clinical trials in this area due to the 

heterogeneity of the populations evaluated and the 

different possible maternal and fetal clinical outcomes 

[30,31]. 

Among the unanimous recommendations in this 

period are healthy eating, physical exercise, adequate 

weight gain, and reduced exposure to cigarettes, 

alcohol, and substances known to be harmful to health 

[32]. Certainly, due to the global overweight and 

obesity pandemic and the recognized impact of 

energy-metabolic disorders on fetal and infant health, 

nutritional intervention is gaining importance and 

should be encouraged [33,34]. 

Considering the complexity of the obesity disease, 

every pregnant woman with this diagnosis should have 

a multidisciplinary team including obstetricians, 

nutritionists, nutritionists, physical educators, and 

psychologists, among others, to provide information, 

follow-up, and effective treatment. There is a need to 

identify specific nutritional deficiencies, as well as 

control the energy balance to reduce or reverse the 

metabolic impacts on maternal and fetal health 

[33,34]. As a general guideline, a healthy diet during 

pregnancy contains adequate energy, protein, 

polyunsaturated fatty acids, fiber, vitamins, and 

minerals, obtained through the consumption of a 

variety of foods, including green and orange 

vegetables, meat, fish, beans, nuts, and cereals whole 

grains and fruit [29]. 

Thus, the first 370 days, a period focused on 

paternal and maternal health, are the initial steps for 

the healthy development and healthy growth of future 

generations. It is very important to emphasize the role 

of the father, giving special attention to his nutritional 

status and the possible need for supplements, in 

addition to caring for his emotional health, factors that 

can influence sperm quality. In general, the omission 

of this care means the passage of precarious genetic 

information, undesirable intrauterine epigenetic 

manifestations, and compromised future generations' 

health. 

 

The First Year Of Life 

The first year of life, from birth to 12 months, is a 

very important period for a child's growth and 

development. A dynamic and continuous process of 

cell differentiation is observed, which begins at 

conception and has greater activity in the first year of 

life. It is dependent on the interaction of intrinsic or 

organic (genetic and neuroendocrine) and extrinsic or 

environmental factors (nutritional, geophysical, 

physical activity, mother-child bond). It encompasses 

physical growth, neurological maturation, behavioral, 
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sensory, cognitive, and language development, as well 

as socio-affective relationships [35,36]. 

Nutrition and lifestyle, before and during 

pregnancy, lactation, and early childhood, have been 

shown to induce long-term effects on child health, 

including the risk of common non-communicable 

diseases such as obesity, diabetes, and cardiovascular 

problems. This phenomenon is known as “early 

metabolic programming of long-term health and 

disease” [37]. 

In 2008, The Lancet [38] published a series on 

maternal and child malnutrition that identified the 

need to focus on the period from conception to the 

end of the child's second year of life (the first 

thousand days), with emphasis on good nutrition and 

healthy growth, which would have lifelong benefits. 

Since the publication of this series, the concept of the 

first thousand days has been adopted by academia 

and international non-governmental agencies and 

organizations [39]. 

Currently, the WHO focuses on the first 1,000 

days, but already with concern for the prevention of 

obesity, highlighting the importance of nutritional 

guidance and healthy lifestyle habits, for this age 

group and children over one year old [40,41]. 

Adequate nutrition during pregnancy, associated with 

exclusive breastfeeding for the first six months, the 

addition of adequate complementary foods, and 

continuation of breastfeeding for two years or more, in 

addition to maintaining good eating habits and physical 

activity, are basic requirements for growth and 

development. full child development [37,42,43]. 

Black et al. [43], Swinburn et al. [44], 

Bergmeier et al. [42] and Skouteris et al. [45] 

showed that the origins of adult health and well-being 

derive from genetic-environmental interactions that 

extend from conception to age 24 months (first 1000 

days) and continue through age 5 years (second 1000 

days) and highlight those young children with 

adequate nutrition and opportunities for early learning 

have the best chance of thriving, even when facing 

biological or environmental threats [42,43]. 

All scientific societies recognize the importance of 

exclusive breastfeeding for up to 6 months and 

complemented up to 2 years or more, for its various 

factors, highlighting: bonding, warmth, protection, and 

stimulation (affective, motor, environmental); specific 

proteins for gestational age and age of life; immune 

factors; microbiota development (digestive, cutaneous, 

respiratory); long-chain polyunsaturated fatty acids 

(LCPUFAs), minerals (macro and micro) and vitamins 

for brain and physical development [46-49]. 

Complementary foods (solid and liquids, except 

breast milk or infant formula) should not be introduced 

before 4 months, but should not be delayed beyond 6 

months [46,47]. Predominant and partial 

breastfeeding should also be encouraged if exclusive 

breastfeeding is not achieved. If this is not possible, 

the option is infant formula [37,46,47,50]. Victora, et 

al. [51] show in a meta-analysis that exclusive 

breastfeeding acts as the protection against childhood 

infections, in the prevention of dental malocclusion, 

guarantees the genetic potential of intelligence, and 

leads to probable reductions in the risk of overweight 

and diabetes. Indeed, Zheng, et al. [52] also highlight 

the importance of encouraging and supporting 

prolonged breastfeeding for the prevention of 

childhood obesity. 

A new report by the First Steps Nutrition Trust 

identifies key actions needed to protect children from 

overweight and obesity in the first 1,000 days of life, 

including the requirement that services become Baby-

Friendly accredited [53]. Victora points out that, in 

addition to obesity prevention, much emphasis has 

been placed on cognitive development and, in this 

sense, the intake of LCPUFAs is essential for brain 

development [51]. About 70 to 80% of the brain 

forms within the first 2 years of life [51]. During the 

first 1000 days, brain development is rapid, with 

nutrition playing an important role in the expression of 

the genetic code [54]. 

The basic architecture of the brain is built through 

a continuous process that begins before birth and 

continues into adulthood. Simpler neural connections 

and skills form first, followed by more complex circuits 

and skills. In the first few years of life, more than 1 

million new neural connections form every second. 

Sensory pathways such as vision and basic hearing are 

the first to develop, followed by early language skills 

and higher cognitive functions. Connections proliferate 

and are pruned, in a defined order, with later, more 

complex brain circuits built on top of earlier, simpler 

circuits. Cognitive, emotional, and social capacities are 

inextricably intertwined throughout life. The brain is a 

highly interrelated organ and its multiple functions 

operate in a very coordinated way, as shown in Figure 

1. Emotional and physical health, social skills, and 

cognitive-linguistic abilities that emerge in the early 

years are important prerequisites. for success in school 

and later in the workplace and community [54,55]. 

Considering that all nutrients are necessary for 

brain development and function, some of them have a 

high impact on its early development, in addition to 

fats (LCPUFAs - DHA), such as protein, iron, zinc, 
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iodine, selenium, magnesium, and vitamins A, D, E and 

B12. The effect is greatest in the fetal and early 

postnatal periods due to the high metabolic demands 

of the brain at this age. Breast milk contains the ideal 

nutrients for neurodevelopment [56] and the 

development of healthy microbiota [56]. Clear and 

consistent evidence indicates that children should be 

exposed to healthy food environments from 

conception, which also contributes to the formation of 

gut microbiota [43,57]. 

 

Figure 1. Neurogenesis in the hippocampus. 

 
 

Source: Adapted from Thompson, R. A., & Nelson, C. A [55]. 

 

From the first moments of life, the human body is 

colonized by a wide variety of microorganisms that 

become present on the skin and in various mucous 

cavities (oral, nasal, vaginal, and pulmonary); but the 

vast majority of them are located in the 

gastrointestinal (GI) tract and are called the gut 

microbiota. The newborn's intestine is mainly colonized 

by several species of Bifidobacterium, which are also 

abundant in breast milk. Soon after birth, the 

microbiota in the infant's gut is nourished and shaped 

by the dietary and bioactive components of milk. The 

composition of the gut microbiota is thought to largely 

develop after birth, being influenced by early life 

events such as mode of delivery, nutrition, and 

exposure to antibiotics [57]. Data from 2021, 

obtained through gene sequencing, showed that, 

contrary to what was previously believed, the 

microbiota does not stabilize at around 3, but at 5 

years of age [58]. 

During critical time windows of development, the 

intestinal microbiota and its metabolites help not only 

locally, concerning the intestinal microenvironment, 

but also beyond the gastrointestinal tract, as in the 

physiological and structural aspects of the central 

nervous system (CNS) and in the programming of 

important body systems, such as the immune system, 

which, if lost, lead to irreversible changes in the 

normal growth and functions of these systems. The 

communication pathways that allow the interaction of 

the intestinal microbiota with the host's CNS are 

described as the microbiota-gut-brain axis [59]. 

Changes in the gut microbiome are associated 

with pathological conditions, including inflammatory 

bowel disease, asthma, obesity, metabolic syndrome, 

cardiovascular disease, immune-mediated conditions, 

cow's milk protein allergy, and neurodevelopmental 

disorders [59,60]. Early modulation and preparation 

of the microbiota influence brain health and disease 

status later in life, so careful nutrition in the early 

years is critical [61]. Allergenic foods can be 

introduced when complementary feeding (CF) is 

started at any time from 4 to 6 months. Infants at high 

risk of peanut allergy (those families with severe 

eczema, egg allergy, or both) should have peanuts 

introduced between 4 and 11 months after evaluation 

by a trained specialist. Gluten can be introduced 

between 4 and 12 months, but consumption of large 

amounts should be avoided during the first few weeks 

and later during childhood. All babies should receive 

iron-rich CF, including meat products and/or fortified 
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foods. No sugar or salt should be added to CF and fruit 

juices or sweetened drinks should be avoided. Vegan 

diets should only be used under appropriate medical or 

dietary supervision and parents should understand the 

serious consequences of not following advice on 

dietary supplementation [47,62]. 

Whole cow's milk should not be used in the first 

year of life due to excess protein and sodium, and lack 

of linoleic and linolenic acid, iron, zinc, selenium, 

copper, and vitamins A, C, D, E, and B3, thus 

predisposing obesity, iron deficiency anemia and 

deficiencies of the aforementioned nutrients 

[47,50,62]. Michaelsen & Greer [63] indicate that it 

is prudent to avoid high protein intake during the first 

2 years of life, which leads to increased glomerular 

filtration rate due to increased renal solute load and 

increased risk of overweight and obesity later in 

childhood. They observed that elevated IGF-I values in 

early life are stimulated by protein intake and are 

associated with changes in body composition. This 

could be achieved by limiting the intake of whole cow's 

milk or high-protein infant formula beyond the first 

year of life. Singhal [64] 2017 highlights that the 

increased risk of obesity associated with a high protein 

intake in early life has led to recommendations to 

restrict or reduce cow's milk intake in infants and 

young children and the development of formulas with 

a low protein content that produces a growth pattern 

more similar to that of the breastfed infant, which was 

also highlighted in research by Koletzko et al in 2009 

[65], 2014 [66] and 2019 [50]. 

A systematic review carried out by Carvalho et al 

[67], of 16 studies published between 2003 and 2013 

on the food consumption of Brazilian children aged 

between 6 months and 5 years, showed high 

frequencies of inadequacy in the consumption of 

micronutrients, especially iron, vitamin A and zinc, in 

addition to excess energy consumption. These 

nutrients play a key role in growth, cognitive 

development, and immunity, and excess energy 

predisposes to obesity. Mello et al, 2016 [63] 

presented a review on infant and preschooler feeding 

and observed that it is characterized by low 

consumption of meats, fruits, vegetables, and 

vegetables, high consumption of cow's milk, and 

inadequacy in the preparation of baby bottles, in 

addition to early and high consumption of fried foods, 

sweets, soft drinks, and salt. Nogueira-de-Almeida, et 

al. [69] in a systematic review that included 134 

eligible studies, totaling 46,978 children from zero to 

83.9 months, observed that in Brazil anemia is 

prevalent among children of 33%. 

Given the evidence of nutrient intake deficiency in 

children's diets in the first year of life and the 

importance of this phase, it is essential that the 

professional involved in pediatric care ensure adequate 

growth and development of the child, offering the best 

alternative for nutrition. Thus, it is essential to 

recommend exclusive breastfeeding for up to 6 months 

and supplemented for two years or more, to encourage 

the consumption of foods of high nutritional value, to 

carry out standardized preventive supplements, and, 

whenever necessary, to supplement whatever is 

deficient, so that the child has its full development and 

future health conditions are ensured. 

 

The Second Year Of Life 

As in the first year, the period between the 12th 

and 24th month after birth is characterized by 

continuous and intense brain development, which is 

strongly shaped by interactions between genes and 

the environment where the child lives [43]. The 

experiences with the environment in the first days of 

life affect the quality of the brain architecture, 

establishing a solid or fragile foundation for all 

learning, health, and behavior that follow [54]. In the 

24th month after birth, the first 1000 days of life end. 

The second year of life is marked by the peak of 

the development of higher cognitive functions and by 

the improvement of language, motor skills and 

cognitive and socio-emotional development (Figure 2) 

[54]. At this stage, children acquire complex abilities 

for their development, such as autonomy and 

understanding of rules and limits. 

The US Centers for Disease Control and 

Prevention (DCP) and the American Academy of 

Pediatrics (AAP) [71] have issued revised guidelines 

that assist in identifying developmental milestones. 

According to that document, most 15-month-olds can 

show an object they like, clap when excited, show 

affection, try to say a word or two, take a few steps on 

their own, and use their fingers to feed. At 18 months, 

the child is increasingly independent, tries to eat alone 

with a spoon, says “no” by shaking his head, scribbles, 

points to show something interesting, only plays with 

toys, tries to say three or more words, and walks 

alone. At 24 months the child walks more confidently, 

runs, kicks a ball, eats with a spoon, says at least two 

words together, notices when others are hurt, holds 

something in one hand while using the other, plays 

with various toys, and accepts the company of other 

children. 
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Figure 2. Human brain development and different functions that develop sequentially. 

 
Source: Adapted from C.A. Nelson (2000) [70] and Center on the Developing Child (2007) [54]. 

 

These advances are achieved as the CNS 

develops. The brain is more flexible, or “plastic”, early 

in life, aiming to accommodate a wide range of 

interactions with the environment, but as it matures 

and becomes more specialized to take on more 

complex functions, it becomes less capable of 

reorganizing and adapt to new or unexpected 

challenges [54]. Socio-emotional well-being and 

adequate nutritional status provide a solid foundation 

for emerging cognitive skills and form the basis of 

human development [54]. 

Environmental stress impairs the development of 

brain architecture, which can lead to lifelong problems 

in learning, behavior, and physical and mental health. 

Stress factors in early childhood include extreme 

poverty, poor diet, physical and psychological violence, 

lack of educational stimulation, and severe maternal 

depression, among others [43,54,72]. In the absence 

of care during this developmental window, 

environmental stress is built into the organism by 

processes that shape the architecture of the brain, 

which, under stress, has underdeveloped neural 

connections in areas important for successful learning 

at school and on-site. of work [54,72] (Figure 3). 

 

Figure 3. Persistent stress and changes in brain architecture. 

 
Source: Adapted from Radley et al (2004) [73], Bock et al (2005) [74], and Center on the Developing Child (2007) [54]. 
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For health professionals, it is necessary to 

recognize the importance of food as an environmental 

factor that stimulates neurodevelopment. Key nutrients 

that support neurodevelopment during this period 

include protein; zinc; iron; hill; folate; iodine; 

carotenoids (lutein + zeaxanthin); vitamins A, D, B6 

and B12; and LCPUFAs [30,75]. Failure to provide 

essential nutrients during this critical period of 

development can result in lifelong deficits in brain 

function, even with subsequent nutrient replacement 

[30,75]. 

The second year of life is also recognized as a 

window of opportunity for the prevention of chronic 

non-communicable diseases (NCDs). During this 

period, the child makes the transition from a diet 

based on milk to one with solid and varied foods. Food 

learning takes place during this window and it is well 

documented that exposures to new tastes predict food 

preferences and behaviors, as well as dietary patterns 

in adulthood [76]. Guidance on healthy eating is 

needed for the whole family, as children's eating habits 

are influenced by parents' practices and examples 

[77]. 

Breastfeeding should be continued until two years 

of age or beyond. Epidemiological data show that 

children who were breastfed have healthier eating 

patterns in subsequent years [78-80]. In addition to 

the benefits mentioned above, breast milk can transmit 

to the child the variety of flavors of the mother's diet 

and shape the family's preferences and acceptance of 

solid foods during weaning, decreasing the risk of 

NCDs in adulthood [76]. 

In general, in the period between 12 and 24 

months of life, it is recommended to maintain 

breastfeeding (and in the absence of breast milk, early 

childhood formulas should be preferred to cow's milk, 

to limit protein intake and meet the essential fatty acid 

and iron requirements) [81]; encourage adequate 

food practices with a variety of flavors and textures 

(through the consumption of fruits, vegetables, 

legumes, pulses, oilseeds, grains, cereals, tubers, dairy 

products, and meats); avoid foods of poor nutritional 

quality; avoid TV and other screens turned on during 

meals; supplement iron and vitamin A when indicated; 

encourage personal hygiene and hand washing; treat 

intestinal parasites; encourage the practice of 

exercises, and ensuring sufficient time devoted to 

sleep [30,82,83]. Thus, it is possible to improve the 

quality of infant nutrition and help prevent severe 

acute malnutrition, as well as reduce the risk of obesity 

and cardiovascular, metabolic, and endocrine diseases 

[77,83]. 

Actions at individual and collective levels must be 

implemented. Pediatricians, nutritionists, nutritionists, 

and other health professionals should familiarize 

themselves with food sources that provide essential 

nutrients needed for child development. Although most 

professionals are aware that exclusive breastfeeding is 

the best source of nutrition for the first six months, 

dietary advice thereafter is less robust. Awareness of 

which foods are “healthy”, not just as alternatives to 

“unhealthy” food, but as positive factors for optimal 

development, allows professionals to make more 

appropriate dietary recommendations. As the infant's 

nutritional intake shifts from the relative protection of 

breastfeeding to dependence on the choices made by 

parents, professional guidance for appropriate food 

choices become increasingly important. In addition, 

knowing which nutrients are at risk in the infant after 

the first year of life (eg, zinc, iron, vitamin D) will 

guide dietary recommendations in the clinic [75]. 

In the field of public health, opportunities to 

improve early childhood nutrition, and therefore 

neurodevelopment, should be focused on two areas 

[75]. First, in designing programs aimed at supporting 

breastfeeding and providing nutritious foods or 

supplements to young children. Examples in Brazil 

include the Baby-Friendly Hospital Initiative, the 

Strategy for Fortifying Infant Food with Micronutrients 

Powder (NutriSUS), the National Iron Supplementation 

Program (PNSF), and the National Vitamin A 

Supplementation Program (PNSVA). It is necessary to 

evaluate the creation of new vitamin D and omega-3 

supplementation programs. And second, in the 

dissemination of guidelines that inform providers about 

the best feeding practices in early childhood. 

 

Third To The Fifth Year 

After infancy and childhood, the preschool period 

refers to a time of transition and transition from total 

and absolute dependence to preparing for school life 

and being away from home for longer periods. Studies 

to separate age groups for clinical research, 

characterize this age, between 2 and 5 years, as early 

childhood [84]. In Brazil, there are controversies 

about the nomenclature, and it can vary between 1 

and 6 years, but it is usually determined that it is 

between 2 and 6 years. 

The age group from 3 to 5 years is the period in 

which children are no longer fully fed by their parents 

and start to choose individual foods, toys, and 

postures, have a greater motor and developmental 

autonomy and begin the process of seeking 

alternatives to the model of total acceptance of what is 
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imposed on them. Negativism, exploration, and 

tantrum, in a scheme of intense learning and capturing 

new experiences, are the primary aspects of preschool. 

In many places, preschoolers start their lives 

outside the home, attending foster or care institutions, 

daycare centers, preschools, recreation places, or the 

homes of close family members. In the first fixed 

separation from the family, they stay full-time or part-

time in places with caregivers of different levels of 

expertise. From a clinical point of view, they are 

exposed to an environment of greater antigenic 

contact, which also coincides with the maturation of 

the immune system, predisposing the child to repeated 

respiratory, digestive, or dermatological processes 

[85]. 

From a developmental point of view, at this age 

they start socializing with other children and adults 

different from the family environment, being subjected 

to behavior patterns different from those found in the 

first years of life. With this, they can maintain the 

standard of control and limits or be exposed to models 

that are different from the previous one. If in the first 

years the child plays in a centered way and with little 

interaction with others, from the third year onwards he 

can respond to patterns of interaction and socialization 

of contact with peers. He reacts when confronted or 

when an object is taken from him, but he already 

learns to share, share, and understand the rules of 

coexistence. 

At the end of this phase, you are ready to start 

the most complex process of time developed in a 

single place, in a single activity, and start learning and 

literacy. Models of literacy readiness would show the 

ability to be able to develop written and reading 

language [86]. Numerous processes are concomitant 

in this stage of life. Autonomy begins more clearly with 

ambulation and the ease of being able to face new 

environments, now looking from above. Gait and 

movement stability determine exploration and greater 

risk of accidents. Speech and understanding skills 

broaden the horizon of understanding and establishing 

communication with family members and institutional 

colleagues [87]. 

The greater fine motor capacity allows greater 

control of the hands, the pincer movement, the search 

for objects, the beginning of the drawing, the 

execution of copies, and greater attention. The 

preschool period is of paramount importance for the 

prevention of chronic nutritional problems since, in this 

period eating habits, lifestyles concerning physical 

activity, and behavior patterns are formed more 

consistently. 

A study by Fisberg's group [88], carried out with 

students from public and private daycare centers in 

the country, showed a prevalence of overweight of 

28% in children under 6 years of age, with a higher 

number in private schools. Obesity data reached 9% 

with greater involvement in children between 4 and 6 

years old. Recent anthropometry data carried out in 

the country by the ENANI 2019 National Child Food 

and Nutrition Study showed that of 14,558 Brazilian 

children under 5 years of age, 2.9% were underweight 

for their age and 7% were short stature. The 

prevalence of overweight and obesity reached 10%, 

with a significant decrease with increasing age [89]. 

These data are noteworthy because they disagree 

with most of the studies recently published in the 

country, with an increasing sequence of overweight as 

age increases, with a prevalence of overweight of 40 

to 50% in adolescents (ERICA study) and more than 

50% in adults (POF and Vigitel) [90]. Anyway, it 

reinforces the condition of the existence of a sum of 

nutritional problems, such as short nutritional stature, 

overweight, and still many children with malnutrition. 

Nutritional insecurity persists in the country [91] and 

these processes are added to a high prevalence of low 

birth weight, the high number of premature births, and 

cesarean sections. All these factors determine 

increased risks for overweight and obesity [92,93]. 

Another important aspect for the preschool age 

group is the risk of nutritional inadequacies due to 

food insecurity, selectivity, and inadequate eating 

habits. A national approach study showed important 

risks for the consumption of vitamins and minerals, 

aggravated in the age group between 4 and 6 years, 

with the decrease in the consumption of breast milk, 

infant formulas, and supplementation. There was a low 

prevalence of inadequate intake of vitamin B6 

(<0.001%), riboflavin (<0.001%), niacin (<0.001%), 

thiamine (<0.001%), folate (<0.001%), phosphorus 

(<0.1%), magnesium (<0.1%), iron (<0.5%), copper 

(<0.001%), zinc (<0.5%) and selenium (<0.001%). 

An important number (more than 95% of the 

population between 4 and 6 years old) consumed less 

fiber than the recommendation. Approximately 30% of 

the sample consumed more saturated fat than 

recommended. The prevalence of inadequate vitamin E 

intake ranged from 15% to 29%. More than 90% of 

children had an inadequate intake of vitamin D. In 

children over 4 years of age, the prevalence of 

inadequate calcium intake was approximately 45%. 

Sodium intake was greater than the recommended 

upper intake level in 90% of children under 4 years of 

age and 73% of children over 4 years of age. In 
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general, the intake of fiber, calcium, and vitamins D 

and E was lower than recommended. In addition, 

children consumed large amounts of sodium and 

saturated fat [88]. 

Another important point at this age is the 

continued prevalence of risk factors for low iron intake, 

with a lower intake of red meat. However, data from 

ENANI show that the prevalence of iron deficiency 

anemia does not reach 1.5% of children over 2 years 

of age [94]. These values are much lower than those 

of previous studies, recently consolidated through 

meta-analysis [69], and may reflect the possible 

action of prevention and treatment programs, with the 

use of iron salts, or methodological problems in 

obtaining and analyzing the Dice. 

The prevalence of low plasma zinc levels reaches 

17.4% among children over 2 and under 5 years of 

age. Precisely in the age group of greater selectivity, a 

lower supply of zinc is observed, aggravating the 

intake in children with greater sensory risk [95]. The 

prevalence of vitamin A deficiency at this age reaches 

6%, vitamin B12 deficiency at 8.5%, and vitamin D 

deficiency at 5.3% of the population [96]. 

Some situations are important to analyze some 

risk factors and prevention of nutritional diseases at 

this age. The school system determines reinforcement 

for adequate cognitive development, especially in 

populations at higher nutritional risk [25]. Entry into 

the school system also determines admission to a 

systematized snack, access to school lunches, and 

food inside and outside the school, beyond the family 

environment. They still do not have access to 

canteens, but they are exposed to school lunches 

(brought from home, from school, or purchased). 

Meals away from home need to be planned and 

can be very important for children with a full-time or 

part-time school activity. Brazilian school lunches, now 

regionalized and with greater possibilities for using 

local foods and decentralized purchases, allow for 

meals that are more focused on needs and less on 

excess food or products that are incompatible with the 

reality of children. However, when the school lunch is 

not linked to lunch, the data are different. In a 

national study carried out to evaluate school lunches in 

this age group, it was found that the morning period 

determines a more complete snack, with a greater 

presence of dairy proteins, sources of carbohydrates, 

and fruits (juice or fresh). The afternoon snack almost 

always made at home, has a greater hedonic 

component and a greater share of sweets, candies, 

and soft drinks [97]. 

In addition to food, the preschool period can be 

important in determining protection for aspects linked 

to lower levels of access to resources. A South African 

study with daycare children showed that parents living 

together, in a stable union and higher education even 

in low income, protected their children from 

developmental delays [98]. In the preschool period, 

risks and opportunities are determined by the 

formation of eating habits and the first autonomous 

experiences of development. As it is a phase of slower 

growth, it can also be a risk for weight gain. Nutritional 

deficiencies can be addressed by school lunch and 

snack care programs, and the initial school 

environment can be favorable for obesity prevention. 

Pediatricians have an exponential role, as they need to 

make families aware of childcare care in the post-infant 

phase, a period in which family members fail to 

establish routine follow-up, starting to attend more 

emergency rooms and emergency services. Adequate 

pediatric care at this stage involves vaccination 

guidance for boosters, nutritional guidance inside and 

outside the home, initiation of physical activity, and 

emphasis on developmental processes. 

 

Neurodevelopmental Aspects 

The human brain records and response to life 

experiences, archives consciousness, and bears 

ultimate responsibility for emotions and behavior 

(conditioned or “spontaneous”). Whatever genetic 

potential children receive from their parents, their 

actual experiences radically and extensively change 

and modify that potential; the brain is malleable. CNS 

formation, personality orientation, the establishment of 

the main lines of interest throughout life, tendencies, 

emotional patterns, passions, and competences occur 

during the first stages of an individual's life, with the 

beginning of life being fundamental for this process, 

influencing and establishing pathways in brain 

development that affect learning, health, and behavior 

throughout the life cycle [99]. 

Figure 4 helps to visualize how basic dispositions 

are established before cognitive patterns. After the 

third year, it will be more difficult to change the 

personality style. But parents can look to successfully 

build basic language and number skills more easily 

through fifth grade [100]. Other insights are also 

important. By checking the “window” of the central 

auditory system, one can see why exposing a baby to 

the sounds of a second language works to lay the 

groundwork for their easy acquisition when 

appropriate. The need to involve parents in the first 

years of life is because the window of opportunity for 

maximum comfort in acquiring “peer social skills” does 
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not open until the third year, a skill that children need 

to have social contact with in children's kindergartens 

or other institutions. 

 

Figure 4. Basic dispositions are established before cognitive patterns. 

 
Source: Adapted from Council for Early Child Development (Nash, 1977; Early Years Study, 1999; Shonkoff, 2000). 

 

When synaptic densities are mapped (Figure 5), 

it is observed that, at birth, disconnected neurons are 

seen. The rapidity of brain growth in the early years 

leads to a mass of dense connections [101,102]. 

Between fifth and sixth grade, the process of “choice” 

begins, whereby the strongest neural pathways 

(ingrained observations, memories, rules for living well, 

skills practiced, and so on) are retained, and 

disconnected neurons are reabsorbed and replaced 

effectively disappear. This happens to allow the brain 

greater clarity for adult operational use, also explaining 

the difficulty in acquiring new knowledge. Thus, the 

greater the density of neural connections (pathways) in 

the brain before this process, the more is retained and 

the greater the capacity for additional learning 

[101,103]. 

 

Figure 5. Synaptic density. 

 
Source: “Synaptic Density”. Adapted from Rethinking the Brain. Families and Work Institute. Rima Shore. 1997. 
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The first days of life, up to five years of age, are 

characterized by intense growth and motor, cognitive, 

and neurological development, in which children 

demand specific nutrients. During pregnancy, the 

demand for micro and macronutrients increases due to 

physiological changes (pregnant woman and fetus). In 

the first three months of pregnancy, adequate 

nutrition is essential for organ development and 

differentiation, in the second and third trimesters, 

feeding is more involved in optimizing fetal brain 

growth and development [8,104]. 

From a neurological point of view, the importance 

of this phase is the susceptibility to diseases, which 

allows vulnerability to the growth and development of 

the CNS. Not only genetic factors but also 

environmental ones can exert influence, being the 

nutritional factor essential in this process. Other 

variables, such as stress, emotional deprivation, and 

socioeconomic and pathological conditions, influence 

the proper development of sensory systems (hearing 

and vision), myelination (rapidity of processing and 

nerve impulse), hippocampus (memory and learning), 

and prefrontal cortex (attention), inhibition, planning, 

self-regulation, multiple tasks), neurotransmitter 

system (monoamines), and brain circuits (associations) 

[75]. 

Macronutrients (glucose, proteins, and LCPUFAs) 

are critical for brain development and influence 

cognitive ability, learning, and behavior [105]. 

LCPUFAs, a specific group of lipids, have gained 

prominence in recent years with numerous studies 

confirming their prominent role in brain development, 

mainly delimiting the functions of docosahexaenoic 

acid (DHA) and arachidonic acid (ARA), which are 

LCPULFAs, formed in the liver from of essential fatty 

acids [106,107]. 

In the retina, DHA is the main polyunsaturated 

fatty acid present in the lipid membranes of the outer 

segments of rods and cones. In the brain, 10% of its 

weight and 50% of its dry weight consists of lipids, 

almost half of which are phospholipids, the main 

constituents of the double-layer membrane of neurons 

[107,108]. The fetus has limitations for LCPUFA 

synthesis until at least 48 weeks of gestational age, 

requiring maternal stock and dietary supply of DHA 

and ARA to be available through the placenta. 

Deposition occurs in the brain and retina mainly during 

the last trimester of pregnancy and in the postnatal 

phase. In the first years of life, DHA and ARA 

accumulate in brain tissue around 30 times compared 

to the third trimester of pregnancy, highlighting the 

importance of LCPUFA in neurodevelopment [109]. 

The interval up to the fifth year of life is the most 

complex period for brain development, when the 

growth and differentiation of cortical neurons occurs, 

as well as the establishment of synaptic connections 

and the development of the visual and auditory cortex, 

together. with association areas for language reception 

and cognitive function. The increase in the speed of 

interneuronal and brain communication due to the 

myelination process also takes place during this period. 

The relationship between DHA and cognition, vision, 

and behavior refers to its association with increased 

fluidity of cell membranes and modulation of the 

physiology of monoamine neurotransmitters, affecting 

dopamine and serotonin signaling pathways 

[106,110]. 

Some micronutrients are considered critical for 

the growth process, including iron, zinc, copper, 

iodine, and B vitamins [75,109,111]. The B vitamins 

have different roles in the development of the CNS 

[112]: vitamin B6 is a limiting cofactor in the 

synthesis of numerous neurotransmitters, such as 

dopamine, gamma-aminobutyric acid (GABA), 

serotonin, and noradrenaline; directly influences 

transcription and gene expression and participates in 

the control of glucose uptake in the brain [113]; folic 

acid (B9) acts on the synthesis of amines, nucleic 

acids, and cell division, being a priority for growth and 

also responsible for the genesis of the fetal spine, 

brain, and skeleton, and its deficiency is associated 

with neural tube defects; Vitamin B12 acts in the 

maintenance of the myelin sheath that surrounds 

neurons and also in the synthesis of neurotransmitters 

[113]. 

Iron also has a great influence on the 

development of the CNS, contributing to several 

structural and functional stages. It participates in the 

enzymatic system that regulates brain growth, 

myelination, synthesis of neurotransmitters 

(dopamine), and energy production. It is an essential 

nutrient not only for normal growth, but also for 

proper mental, motor, and cognitive development 

[114,115]. 

The period from preparing for pregnancy to five 

years of age is critical for the physical, cognitive, 

social, and emotional well-being of the child, having a 

direct impact on future health or the development of 

chronic diseases that can begin even earlier. during 

childhood. 

 

Psychosocial Aspects 

The expression “a mother is born, when a baby is 

born” is widely used in psychology to emphasize the 
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importance of the mother/baby dyad, a unit that is 

constituted from the birth of a child. From the 

maternal point of view, this will be a time of great 

challenges and learning, with the mobilization of 

various internal and external resources, capable not 

only of shaping the child's behaviors and habits but of 

perpetuating them into adulthood. From the baby's 

perspective, it can be said, in a simplistic analogy, that 

parents will receive a blank canvas, even with limited 

resources. The child, in addition to depending on a 

caregiver for their survival, has a primitive mind, 

lacking symbolization, both for physiological needs and 

psychic demands. During the first months and years of 

life, this canvas will gradually acquire colors and 

shapes capable of constituting the child's personality, 

composing their legacy of experiences and emotional 

experiences that will accompany them throughout their 

existence, making this period constitutes an 

extraordinary window of opportunity for psychosocial 

development [116-120]. 

Although childbirth works as a temporal divider 

between two distinct realities, pre, and post-birth, it is 

known that the conception of pregnancy, in terms of 

mental and emotional aspects, occurs even before 

pregnancy, with the idealization and preparation of the 

parents for a new family configuration, which involves 

practical aspects, but also particular psychic demands. 

In this aspect, contemporaneity brings new challenges 

concerning the diversity of family formatting and 

constitution, which currently extrapolates the pre-

existing patriarchal model, changing paradigms. This 

differentiation promotes the constitution of 

heterogeneous models of families, where the blood 

bond can be replaced, or coexist, with the affective 

bond. In addition, the new family organizations, with 

mothers active in the labor market, make it possible 

for third parties to play an important role in the care 

and education of children. In this way, all knowledge 

about motherhood can, and should, be extended to 

those who will exercise what is called the maternal 

role, which involves becoming a mother/caregiver, 

with all the responsibilities, dedication, and 

peculiarities necessary for the children's care. 

Regardless of the family constitution, the decision 

to have a child, nowadays, becomes increasingly 

programmed and studied. Knowing the new challenges 

and trying to prepare for them allows, in the future, to 

better adapt to this new reality, capable of cutting 

edges related to practical issues, such as the previous 

health of the pregnant woman, or the health of the 

child in cases of adoption, absence from work for the 

caregiver, need for a support network, budget forecast 

of expenses, contracting health plans and insurance, 

among other aspects. The objective of the attempt to 

immerse oneself in this unknown universe is to allow a 

better adaptation of the environment for pregnancy 

and postpartum, with fewer stressors acting in a very 

delicate moment, which, in itself, already carries its 

challenges. 

Unlike environmental issues, which can be 

pragmatically managed in advance, pregnancy and the 

puerperium trigger a series of neurological changes, 

with significant changes in functional and structural 

plasticity in the human maternal brain, to provide 

successful adaptation to parenting. The result of this 

adaptation, whether successful or not, is capable of 

promoting observable differences in the quality of the 

mother-infant relationship and, subsequently, in the 

child's developmental outcomes [121]. 

The literature shows that these psychological 

changes, of an adaptive nature, which aim to elevate 

the woman to the status of the mother, begin to 

appear during the end of pregnancy and extend until 

the first months of the baby's life. Among others, two 

main ones have been listed: future mothers develop 

greater vigilance to threats, acquiring the ability to 

discriminate, for example, faces with expressions of 

anger and fear, a condition capable of allowing the 

development of the ability to protect their babies from 

potential threats in the environment; furthermore, they 

begin to exhibit greater sensitivity to infant signals, 

associated with increased feelings of emotional 

attachment towards the fetus, a condition essentially 

necessary for the psychological adaptation of mothers 

to care for their babies immediately after birth and in 

the following months [121,122]. 

And, if pregnancy provides a favorable 

environment for the development of increased 

sensitivity to infant signals, birth solidifies it. Now, the 

maternal gaze and attention will be attached to puerile 

signs, such as crying, smells, and smiles, translating 

into the ability to perceive small baby gestures that are 

welcomed with exaggerations in maternal/paternal 

vocalizations and facial expressions during interactions 

with the newborn [121,122]. In addition to 

heightened sensitivity, new mothers exhibit increased 

neural activation in the so-called social information 

circuit, which is associated with empathy, self-

monitoring, and reflection. In practice, this activation 

allows mothers to better understand their own baby's 

emotional and social cues during interactions and 

respond appropriately to these demands. The 

converse, represented by aberrant structures and 

functions, has currently been associated with serious 
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future impairments in social competence, such as 

autism [121,122]. 

New mothers still exhibit enhanced neural 

activation in the emotion control circuitry, increasing 

their ability for effective emotion regulation. Thus, the 

baby's cry itself functions as a facilitator of an 

association capable of allowing mothers to understand 

the child's mental state, intuiting their intentions or 

needs [121,122]. This sensitivity of the 

mother/caregiver, called the maternal function, is 

expressed in the condition of the mother, or of the 

person who plays such a role, in the sense of 

welcoming the baby's rudimentary emotions and 

metabolizing them, transforming them into emotionally 

appropriate responses, less indigestible to the still 

primitive psychic apparatus of the newborn. An 

adequate interpretation of the baby's demands, carried 

out by the mother/caregiver, facilitates the regulation 

of appropriate responses to these demands, reducing 

psychological distress, and helping to shape the child's 

initial socio-emotional development, serving as a basis 

for later relationships and functioning. psychosocial life 

span [116-120]. 

In this sense, the literature is solid in 

corroborating that children of mothers with higher 

levels of sensitivity and postnatal bonding present 

better socio-emotional and behavioral outcomes during 

childhood. At the other extreme, poor maternal 

emotional control, which arises in situations of 

postpartum depression or excessive stress, can 

negatively impact parenting, allowing for non-

contingent and insensitive responsiveness and poor 

postnatal maternal bonding [116,117,119,120,123]. 

It is not by chance that maternal depression, as 

well as severe anxiety, can cause irreparable damage 

to the mother/baby relationship, increasing the 

likelihood that these children will develop cognitive, 

social, emotional, and behavioral problems, often 

manifested in the form of Deficit Disorder Hyperactivity 

Disorder (DDHD), irritability, low weight, and eating 

and sleeping problems, among others [124]. 

Evidently, given the extreme relevance of this 

period, not only for the mother/caregiver, but more 

specifically for the child himself, with all the 

repercussions that will extend into adulthood, it is 

important to emphasize the need for care, attention 

and, sometimes, intervention at that time. Taking care 

of the mother/caregiver and promoting a good bond 

with the baby is equivalent to taking care of the child's 

psychic development because she needs the maternal 

psychic apparatus to develop her own. The next 

moment, which comprises preschool age, is marked by 

contact and observation of other children and social 

environments, albeit in a reduced way, with less 

expressiveness, when compared to family social 

coexistence. So much so that, for example, talking 

about the formation of eating habits and behaviors in 

this age group largely involves analyzing the family 

environment, which demands greater care and 

consideration. In this regard, and emphasizing the 

importance of this moment, it is observed that the 

eating routine acquired between the second and third 

years of life tends to be maintained in the following 

years, shaping the child's relationship with food 

throughout their life [120]. 

This influence and direction of the family 

environment reaches the formation of eating habits, 

but also extrapolates it, modulating emotional 

experiences, social and affective behavior, and 

cognitive development of the child, up to 5 years of 

age. And, despite the attempts of psychology to 

delimit the role of parents in child development, aiming 

to identify direct actions of parents that could trigger 

consequences in their children, in an attempt to 

achieve some predictability, this is a very complex 

task. Some researchers have managed to find 

compelling links between what is conventionally called 

parenting styles and the effects they have on children 

[120]. These profiles are defined by modulations of 

different degrees of responsiveness and demand 

applied by parents in the upbringing and education of 

their children. From this combination, parenting styles 

result, capable of positively or negatively impacting 

education and modulation of emotional responses, as 

well as children's social and affective behavior. In 

general, four profiles can be observed, applicable 

separately to the responsive, authoritarian, permissive, 

or absent father and mother. The search for 

understanding the resulting vector between the child's 

aspects and the different parenting proposals is, 

perhaps, one of the great challenges faced by 

professionals who work in the first years of life. Only 

from the understanding of this triangle of forces, in 

which the father, mother, and child are at the vertices, 

will it be possible to guarantee an effective customized 

service to the family nucleus. 

The interval that comprises the preconception 

period until the postpartum period, from the point of 

view of psychosocial development, deserves attention 

and dedication from the family and health 

professionals who work directly in the care of the 

pregnant woman and baby. Additionally, early 

childhood, marked by the way of raising children 

adopted by the parents, is also capable of determining 
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and significantly influencing the constitution of the 

personality and the establishment of future relational 

patterns of the child that extend into adulthood [120]. 

 

Conclusions and recommendations 

WHEREAS: 

• It can be said that a child's life begins when men 

and women produce their gametes; 

• Several aspects, some of them modifiable, 

interfere with the quality of gametes and can have 

an impact on future health; 

• The gestational period presents numerous 

situations, linked to health and illness, which can 

be modified for the benefit of the developing child; 

• Pregnancy is a time of high DNA plasticity, which 

becomes more subject to epigenetic changes; 

• Birth conditions can reflect on numerous aspects 

related to future health; 

• The first year of life is a critical phase, in which 

nutrition plays a fundamental role, but the 

beginning of the child's life as an autonomous 

being requires special care in all ways, including 

psychosocial ones; 

• During the second year of life, several 

characteristics are established, including 

nutritional, psychological, and social life habits, 

which can become permanent; 

• Breastfeeding is the cornerstone that links to the 

best pediatric development, during the first two 

years of life, or even when continued for longer; 

• Between the third and fifth year, aspects related to 

nutrition, neurodevelopment, and the microbiota 

are still being established and subject to changes 

that can be correlated with disease or health; 

• Taking into account the days linked to the 

preconception and gestational period and the 

initial five years of life, an extended window of 

2,200 days is obtained. 

 

ABRAN RECOMMENDS THAT: 

• The classic period of the “first 1,000 days” 

continues to be understood as important for 

pediatric health care; 

• Additionally, the “first 2,200 days” should be 

considered as an expanded window of childcare 

and intervention, for the benefit of the present and 

future health of children. 

Acknowledgement 

Not applicable. 

 

Funding 

Not applicable. 

 

Data sharing statement 

No additional data are available. 

 

Conflict of interest 

The authors declare no conflict of interest. 

 

About the license  

© The author(s) 2022. The text of this article is open 

access and licensed under a Creative Commons 

Attribution 4.0 International License. 

 

References 

1. Arabena K. The First 1000 Days: catalysing 

equity outcomes for Aboriginal and Torres Strait 

Islander children. Med J Aust. 2014;200(8):442. 

2. Bollati V, Rota F. [The epigenetic relevance of 

the first 1,000 days]. Epidemiol Prev. 2018;42(3-

4):255-256.  

3. Burke RM, Leon JS, Suchdev PS. Identification, 

prevention and treatment of iron deficiency 

during the first 1000 days. Nutrients. 

2014;6(10):4093-4114. 

4. Elmadfa I, Meyer AL. Vitamins for the first 1000 

days: preparing for life. Int J Vitam Nutr Res. 

2012;82(5):342-347.  

5. Enos MK, Burton JP, Dols J, Buhulata S, 

Changalucha J, Reid G. Probiotics and nutrients 

for the first 1000 days of life in the developing 

world. Benef Microbes. 2013;4(1):3-16. 

6. Kattula D, Sarkar R, Sivarathinaswamy P, 

Velusamy V, Venugopal S, Naumova EN, et al. 

The first 1000 days of life: prenatal and 

postnatal risk factors for morbidity and growth in 

a birth cohort in southern India. BMJ Open. 

2014;4(7):e005404.  

7. Possner M. [The first 1,000 days - an important 

period for our lifelong health]. 

Kinderkrankenschwester. 2015;34(10):382-387. 

8. Dean SV, Lassi ZS, Imam AM, Bhutta ZA. 

Preconception care: closing the gap in the 

continuum of care to accelerate improvements in 

maternal, newborn and child health. Reprod 

Health. 2014;11 Suppl 3(Suppl 3):S1. 

9. Cohen Kadosh K, Muhardi L, Parikh P, Basso M, 



International Journal of Nutrology (2022) Page 16 of 21 

Vol 15  Iss 1 Year 2022     International Journal of Nutrology  

 

Jan Mohamed HJ, Prawitasari T, et al. Nutritional 

Support of Neurodevelopment and Cognitive 

Function in Infants and Young Children-An 

Update and Novel Insights. Nutrients. 

2021;13(1).  

10. Enav H, Bäckhed F, Ley RE. The developing 

infant gut microbiome: A strainlevel view. Cell 

Host Microbe. 2022;30(5):627-638. 

11. Bateson P, Barker D, Clutton-Brock T, Deb D, 

D'Udine B, Foley RA, et al. Developmental 

plasticity and human health. Nature. 

2004;430(6998):419-421. 

12. Gluckman PD, Hanson MA, Cooper C, Thornburg 

KL. Effect of In Utero and Early-Life Conditions 

on Adult Health and Disease. New England 

Journal of Medicine. 2008;359(1):61-73. 

13. Stephenson J, Schoenaker DAJM, Hinton W, 

Poston L, Barker M, Alwan NA, et al. A wake-up 

call for preconception health: a clinical review. 

British Journal of General Practice. 

2021;71(706):233. 

14. Ross PJ, Canovas S. Mechanisms of epigenetic 

remodelling during preimplantation 

development. Reproduction, Fertility and 

Development. 2016;28(2). 

15. Marcho C, Oluwayiose OA, Pilsner JR. The 

preconception environment and sperm 

epigenetics. Andrology. 2020;8(4):924-942.  

16. Hoek J, Schoenmakers S, Baart EB, Koster MPH, 

Willemsen SP, van Marion ES, et al. 

Preconceptional Maternal Vegetable Intake and 

Paternal Smoking Are Associated with Pre-

implantation Embryo Quality. Reproductive 

Sciences. 2020;27(11):2018-2028.  

17. O’Brien AP, Hurley J, Linsley P, McNeil KA, 

Fletcher R, Aitken JR. Men’s Preconception 

Health: A Primary Health-Care Viewpoint. 

American Journal of Men's Health. 

2018;12(5):1575-1581. 

18. Watkins AJ, Rubini E, Hosier ED, Morgan HL. 

Paternal programming of offspring health. Early 

Human Development. 2020;150. 

19. Doran CM, Woods-Townsend K, Hardy-Johnson 

P, Bagust L, Barker M, Davey H, et al. A cluster-

randomised controlled trial of the LifeLab 

education intervention to improve health literacy 

in adolescents. Plos One. 2021;16(5). 

20. Spry E, Moreno-Betancur M, Becker D, Romaniuk 

H, Carlin JB, Molyneaux E, et al. Maternal mental 

health and infant emotional reactivity: a 20-year 

two-cohort study of preconception and perinatal 

exposures. Psychological Medicine. 

2019;50(5):827-837. 

21. Class QA, Khashan AS, Lichtenstein P, 

Långström N, D’Onofrio BM. Maternal Stress and 

Infant Mortality. Psychological Science. 

2013;24(7):1309-1316. 

22. Harris ML, Hure AJ, Holliday E, Chojenta C, 

Anderson AE, Loxton D. Association between 

preconception maternal stress and offspring 

birth weight: findings from an Australian 

longitudinal data linkage study. BMJ Open. 

2021;11(3).  

23. Fleming TP, Watkins AJ, Velazquez MA, Mathers 

JC, Prentice AM, Stephenson J, et al. Origins of 

lifetime health around the time of conception: 

causes and consequences. The Lancet. 

2018;391(10132):1842-1852. 

24. Yee LM, Silver RM, Haas DM, Parry S, Mercer 

BM, Iams J, et al. Quality of periconceptional 

dietary intake and maternal and neonatal 

outcomes. American Journal of Obstetrics and 

Gynecology. 2020;223(1):121.e121-121.e128. 

25. Fisberg M, Duarte Batista L, Nogueira-de-

Almeida CA, Sarti FM, Albuquerque MPd, Fisberg 

RM. Integrative Strategies for Preventing 

Nutritional Problems in the Development of 

Children in Brazil. Frontiers in Nutrition. 2021;8.  

26. Krukowski RA, Jacobson LT, John J, Kinser P, 

Campbell K, Ledoux T, et al. Correlates of Early 

Prenatal Care Access among U.S. Women: Data 

from the Pregnancy Risk Assessment Monitoring 

System (PRAMS). Maternal and Child Health 

Journal. 2021;26(2):328-341.  

27. Landeen LB, Bogue R, Schuneman M. 

Preconception and prenatal care--useful tools for 

providers of women's health. S D Med. 

2015;Spec No(36-43. 

28. Moos M-K, Dunlop AL, Jack BW, Nelson L, 

Coonrod DV, Long R, et al. Healthier women, 

healthier reproductive outcomes: 

recommendations for the routine care of all 

women of reproductive age. American Journal of 

Obstetrics and Gynecology. 2008;199(6):S280-

S289. 

29. WHO. Recomendações da OMS sobre cuidados 

pré-natais para uma experiência positiva na 

gravidez Geneva: WHO - Orgnização Mundial da 

Saúde; 2016 [10]. Available from: 

https://apps.who.int/iris/bitstream/handle/10665

/250800/WHO-RHR-

16.12por.pdf?sequence=2&isAllowed=y. 



International Journal of Nutrology (2022) Page 17 of 21 

Vol 15  Iss 1 Year 2022     International Journal of Nutrology  

 

30. Beluska-Turkan K, Korczak R, Hartell B, Moskal 

K, Maukonen J, Alexander DE, et al. Nutritional 

Gaps and Supplementation in the First 1000 

Days. Nutrients. 2019;11(12). 

31. Mousa A, Naqash A, Lim S. Macronutrient and 

Micronutrient Intake during Pregnancy: An 

Overview of Recent Evidence. Nutrients. 

2019;11(2). 

32. Caro R, Fast J. Pregnancy myths and practical 

tips. American Family Physician. 

2020;102(7):420-426.  

33. ACOG. Obesity in Pregnancy: ACOG Practice 

Bulletin, Number 230. Obstet Gynecol. 

2021;137(6):e128-e144.  

34. Catalano PM, Shankar K. Obesity and pregnancy: 

mechanisms of short term and long term 

adverse consequences for mother and child. 

Bmj. 2017;10.1136/bmj.j1. 

35. BRASIL. Saúde da Criança: crescimento e 

desenvolvimento. Brasília, DF: Ministério da 

Saúde. Secretaria de Atenção a Saúde. 

Departamento de Atenção a Saúde; 2012. 

Contract No.: 33. 

36. Weffort VRS, Ued FV. Avaliação antropométrica 

e nutrologica. In: Weffort VRS, Lamounier JA, 

editors. Nutrição em Pediatria: da neonatologia à 

adolescência. 2 ed. Barueri, SP: Manole; 2017.  

37. Koletzko B, Brands B, Grote V, Kirchberg FF, 

Prell C, Rzehak P, et al. LongTerm Health Impact 

of Early Nutrition: The Power of Programming. 

Annals of Nutrition and Metabolism. 

2017;70(3):161-169.  

38. Bhutta ZA, Ahmed T, Black RE, Cousens S, 

Dewey K, Giugliani E, et al. What works? 

Interventions for maternal and child 

undernutrition and survival. The Lancet. 

2008;371(9610):417-440. 

39. WHO. Essential Nutrition Actions: Improving 

Maternal, Newborn, Infant and Young Child 

Health and Nutrition. Geneva: World Health 

Organization; 2013. 

https://apps.who.int/iris/handle/10665/84409 

40. WHO. Report of the Commission on Ending 

Childhood Obesity. Implementation plan: 

executive summary. Geneva: World Health 

Organization; 2017.  Contract No.: CC BY-NC-SA 

3.0 IGO, 

https://apps.who.int/iris/bitstream/handle/10665

/259349/WHONMH-PND-ECHO-17.1-eng.pdf 

41. WHO. Obesity and overweight: World Health 

Organization; 2020 

42. Bergmeier H, Paxton SJ, Milgrom J, Anderson 

SE, Baur L, Hill B, et al. Early mother-child 

dyadic pathways to childhood obesity risk: A 

conceptual model. Appetite. 2020;144. 

43. Black MM, Pérez-Escamilla R, Fernandez Rao S. 

Integrating Nutrition and Child Development 

Interventions: Scientific Basis, Evidence of 

Impact, and Implementation Considerations. 

Advances in Nutrition. 2015;6(6):852-859. 

44. Swinburn BA, Kraak VI, Allender S, Atkins VJ, 

Baker PI, Bogard JR, et al. The Global Syndemic 

of Obesity, Undernutrition, and Climate Change: 

The Lancet Commission report. The Lancet. 

2019;393(10173):791-846. 

45. Skouteris H, Bergmeier HJ, Berns SD, Betancourt 

J, Boynton Jarrett R, Davis MB, et al. Reframing 

the early childhood obesity prevention narrative 

through an equitable nurturing approach. 

Maternal & Child Nutrition. 2020;17(1). 

46. Cinelli G, Fabrizi M, Shashaj B, De Matteis G, 

Bedogni G, Comparcola D, et al. Infant Feeding 

Practices in the First Year of Life in a 

Metropolitan Italian Cohort. Journal of Food and 

Nutrition Research. 2018;6(2):82-88. 

47. SBP. Manual de Alimentação. 4 ed. online: 

Sociedade Brasileira de Pediatria - Departamento 

de Nutrologia; 2018.  

48. WHO. Infant and young child feeding Geneva: 

World Health Organization; 2021 [Available 

from: https://www.who.int/news-room/fact-

sheets/detail/infant-and-youngchild-feeding. 

49. AAP. Breastfeeding: American Academy of 

Pediatrics; 2022 [Available from: 

https://www.healthychildren.org/English/agesstages

/baby/breastfeeding/Pages/default.aspx?_gl=1*hm

wtbn*_ga*MTEyMzM1NzQyMS4xNjUwNTc0NjM3*_

ga_FD9D3XZVQQ*MTY1MzUxMjkxOS4zLjEuMTY1M

zUxMzIxMi4w&_ga=2.250122434.591034577.1653

512919-1123357421.1650574637. 

50. Koletzko B, Godfrey KM, Poston L, Szajewska H, 

van Goudoever Johannes B, de Waard M, et al. 

Nutrition During Pregnancy, Lactation and Early 

Childhood and its Implications for Maternal and 

Long-Term Child Health: The Early Nutrition 

Project Recommendations. Annals of Nutrition 

and Metabolism. 2019;74(2):93-106. 

51. Victora CG, Bahl R, Barros AJD, França GVA, 

Horton S, Krasevec J, et al. Breastfeeding in the 

21st century: epidemiology, mechanisms, and 

lifelong effect. The Lancet. 

2016;387(10017):475-490. 



International Journal of Nutrology (2022) Page 18 of 21 

Vol 15  Iss 1 Year 2022     International Journal of Nutrology  

 

52. Zheng M, Campbell KJ, Baur L, Rissel C, Wen 

LM. Infant feeding and growth trajectories in 

early childhood: the application and comparison 

of two longitudinal modelling approaches. 

International Journal of Obesity. 

2021;45(10):2230-2237.  

53. UNICEF. Overwheight and obesity - Ifanto heatlh 

research UK: UNICEF; [Available from: 

https://www.unicef.org.uk/babyfriendly/news-

and-research/babyfriendly-research/infant-

health-research/infant-health-research-obesity/. 

54. Shonkoff JP. The Science of Early Childhood 

Development (InBrief): Harvard University; 2007 

[Available from: 

https://developingchild.harvard.edu/. 

55. Thompson RA, Nelson CA. Developmental 

science and the media: Early brain development. 

American Psychologist. 2001;56(1):5-15. 

56. Georgieff MK, Ramel SE, Cusick SE. Nutritional 

influences on brain development. Acta 

Paediatrica. 2018;107(8):1310-1321.  

57. Ursell LK, Metcalf JL, Parfrey LW, Knight R. 

Defining the human microbiome. Nutr Rev. 

2012;70 Suppl 1(Suppl 1):S38-44.  

58. Roswall J, Olsson LM, Kovatcheva-Datchary P, 

Nilsson S, Tremaroli V, Simon M-C, et al. 

Developmental trajectory of the healthy human 

gut microbiota during the first 5 years of life. 

Cell Host & Microbe. 2021;29(5):765-776.e763.  

59. Cryan JF, O'Riordan KJ, Cowan CSM, Sandhu KV, 

Bastiaanssen TFS, Boehme M, et al. The 

Microbiota-Gut-Brain Axis. Physiological Reviews. 

2019;99(4):1877-2013. 

60. Barko PC, McMichael MA, Swanson KS, Williams 

DA. The Gastrointestinal Microbiome: A Review. 

Journal of Veterinary Internal Medicine. 

2018;32(1):9-25. 

61. Ratsika A, Codagnone MC, O’Mahony S, Stanton 

C, Cryan JF. Priming for Life: Early Life Nutrition 

and the Microbiota-Gut-Brain Axis. Nutrients. 

2021;13(2). 

62. Fewtrell M, Bronsky J, Campoy C, Domellöf M, 

Embleton N, Fidler Mis N, et al. Complementary 

Feeding: A Position Paper by the European 

Society for Paediatric Gastroenterology, 

Hepatology, and Nutrition (ESPGHAN) 

Committee on Nutrition. J Pediatr Gastroenterol 

Nutr. 2017;64(1):119-132. 

63. Michaelsen KF, Greer FR. Protein needs early in 

life and long-term health. The American Journal 

of Clinical Nutrition. 2014;99(3):718S-722S. 

64. Singhal A. Early Life Origins of Obesity and 

Related Complications. The Indian Journal of 

Pediatrics. 2017;85(6):472-477.  

65. Koletzko B, von Kries R, Closa R, Escribano J, 

Scaglioni S, Giovannini M, et al. Lower protein in 

infant formula is associated with lower weight up 

to age 2 y: a randomized clinical trial. The 

American Journal of Clinical Nutrition. 

2009;89(6):18361845. 

66. Weber M, Grote V, Closa-Monasterolo R, 

Escribano J, Langhendries J-P, Dain E, et al. 

Lower protein content in infant formula reduces 

BMI and obesity risk at school age: follow-up of 

a randomized trial. The American Journal of 

Clinical Nutrition. 2014;99(5):1041-1051. 

67. Carvalho CAd, Fonsêca PCdA, Priore SE, 

Franceschini SdCC, Novaes JFd. Consumo 

alimentar e adequação nutricional em crianças 

brasileiras: revisão sistemática. Revista Paulista 

de Pediatria. 2015;33(2):211-221. 

68. Mello CS, Barros KV, de Morais MB. Brazilian 

infant and preschool children feeding: literature 

review. Jornal de Pediatria (Versão em 

Português). 2016;92(5):451463. 

69. Nogueira-de-Almeida CA, Ued FdV, Del Ciampo 

LA, Martinez EZ, Ferraz IS, Contini AA, et al. 

Prevalence of childhood anaemia in Brazil: still a 

serious health problem: a systematic review and 

meta-analysis. Public Health Nutrition. 

2021;24(18):6450-6465. 

70. Nelson CA. Neural plasticity and human 

development: the role of early experience in 

sculpting memory systems. Developmental 

Science. 2001;3(2):115-136. 

71. Zubler JM, Wiggins LD, Macias MM, Whitaker 

TM, Shaw JS, Squires JK, et al. Evidence-

Informed Milestones for Developmental 

Surveillance Tools. Pediatrics. 

2022;10.1542/peds.2021-052138. 

72. Machel G. Good early development—the right of 

every child. The Lancet. 2017;389(10064):13-

14. 

73. Radley JJ, Sisti HM, Hao J, Rocher AB, McCall T, 

Hof PR, et al. Chronic behavioral stress induces 

apical dendritic reorganization in pyramidal 

neurons of the medial prefrontal cortex. 

Neuroscience. 2004;125(1):1-6. 

74. Bock J, Gruss M, Becker S, Braun K. Experience-

induced Changes of Dendritic Spine Densities in 

the Prefrontal and Sensory Cortex: Correlation 

with Developmental Time Windows. Cerebral 



International Journal of Nutrology (2022) Page 19 of 21 

Vol 15  Iss 1 Year 2022     International Journal of Nutrology  

 

Cortex. 2005;15(6):802-808. 

75. Schwarzenberg SJ, Georgieff MK, Daniels S, 

Corkins M, Golden NH, Kim JH, et al. Advocacy 

for Improving Nutrition in the First 1000 Days to 

Support Childhood Development and Adult 

Health. Pediatrics. 2018;141(2). 

76. Ventura AK. Does Breastfeeding Shape Food 

Preferences Links to Obesity. Annals of Nutrition 

and Metabolism. 2017;70(Suppl. 3):8-15. 

77. Scott JA. The first 1000 days: A critical period of 

nutritional opportunity and vulnerability. 

Nutrition & Dietetics. 2020;77(3):295-297. 

78. de Lauzon-Guillain B, Jones L, Oliveira A, 

Moschonis G, Betoko A, Lopes C, et al. The 

influence of early feeding practices on fruit and 

vegetable intake among preschool children in 4 

European birth cohorts. The American Journal of 

Clinical Nutrition. 2013;98(3):804-812. 

79. Perrine CG, Galuska DA, Thompson FE, Scanlon 

KS. Breastfeeding Duration Is Associated With 

Child Diet at 6 Years. Pediatrics. 

2014;134(Supplement 1):S50-S55. 

80. Scott J, Chih T, Oddy W. Food Variety at 2 Years 

of Age is Related to Duration of Breastfeeding. 

Nutrients. 2012;4(10):1464-1474. 

81. Nogueira-de-Almeida CA, Falcão MC, Ribas-Filho 

D, Zorzo RA, Konstantyner T, Ricci R, et al. 

Consensus of the Brazilian Association of 

Nutrology on Milky Feeding of Children Aged 1–5 

Years Old. International Journal of Nutrology. 

2020;13(01):002016.  

82. da Cunha AJLA, Leite ÁJM, de Almeida IS. The 

pediatrician's role in the first thousand days of 

the child: the pursuit of healthy nutrition and 

development. Jornal de Pediatria. 

2015;91(6):S44-S51. 

83. Pietrobelli A, Agosti M. Nutrition in the First 1000 

Days: Ten Practices to Minimize Obesity 

Emerging from Published Science. International 

Journal of Environmental Research and Public 

Health. 2017;14(12). 

84. Williams K, Thomson D, Seto I, Contopoulos-

Ioannidis DG, Ioannidis JPA, Curtis S, et al. 

Standard 6: Age Groups for Pediatric Trials. 

Pediatrics. 2012;129(Supplement_3):S153-S160. 

85. Mondi CF, Reynolds AJ. Socio-Emotional 

Learning among Low-Income 

Prekindergarteners: The Roles of Individual 

Factors and Early Intervention. Early Education 

and Development. 2020;32(3):360-384.  

86. Howard SJ, Vasseleu E, Neilsen-Hewett C, de 

Rosnay M, Williams KE. Predicting Academic 

School Readiness and Risk Status from Different 

Assessment Approaches and Constructs of Early 

Self-Regulation. Child & Youth Care Forum. 

2021;51(2):369-393. 

87. Brandlistuen RE, Flatø M, Stoltenberg C, Helland 

SS, Wang MV. Gender gaps in preschool age: A 

study of behavior, neurodevelopment and pre-

academic skills. Scandinavian Journal of Public 

Health. 2020;49(5):503-510. 

88. Bueno MB, Fisberg RM, Maximino P, Rodrigues 

GdP, Fisberg M. Nutritional risk among Brazilian 

children 2 to 6 years old: A multicenter study. 

Nutrition. 2013;29(2):405-410. 

89. ENANI. Estado Nutricional Antropométrico da 

Criança e da Mãe: Prevalência de indicadores 

antropométrico de crianças brasileiras menores 

de 5 anos de idade e suas mães biológicas. 

Universidade Federal do Rio de Janeiro; 2019. 

https://enani.nutricao.ufrj.br/index.php/relatorios 

90. BRASIL. surveillance of risk and protective 

factors for chronic diseases by telephone survey: 

estimates of frequency and sociodemographic 

distribution of risk and protective factors for 

chronic diseases in the capitals of the 26 

Brazilian states and the Federal District in 2019. 

Ministério da Saúde; 2019. 

91. Castro MAd, Fontanelli MdM, Nogueira-de-

Almeida CA, Fisberg M. Food Insecurity Reduces 

the Chance of Following a Nutrient-Dense 

Dietary Pattern by Brazilian Adults: Insights from 

a Nationwide Cross-Sectional Survey. Nutrients. 

2022;14(10).  

92. Keller-Margulis MA, Dempsey AG. Cognitive and 

Academic Performance of Preschool-Age 

Children Born Preterm. Early Childhood 

Education Journal. 2019;48(2):203-211. 

93. Nur Khasanah N, Mufarihah A, Luthfa I. How 

Does Birth Weight Affect the Development of 

Preschool Children? A Cross-Sectional Study. 

KnE Life Sciences. 

2022;10.18502/kls.v7i2.10374.  

94. Bueno MB, Selem SSAdC, Arêas JAG, Fisberg 

RM. Prevalência e fatores associados à anemia 

entre crianças atendidas em creches públicas de 

São Paulo. Revista Brasileira de Epidemiologia. 

2006;9(4):462-470.  

95. Braga MCS, Nogueira LR, Okuizumi AM, Rocha 

NO, de Almeida AR, Maximino P, et al. 

Seletividade alimentar e o papel da escola: 

crianças que frequentam regularmente a escola 



International Journal of Nutrology (2022) Page 20 of 21 

Vol 15  Iss 1 Year 2022     International Journal of Nutrology  

 

apresentam maior repertório alimentar? 

Medicina (Ribeirão Preto). 2021;54(3).  

96. ENANI. Biomarcadores do estado de 

micronutrientes: prevalências de deficiências e 

curvas de distribuição de micronutrientes em 

crianças brasileiras menores de 5 anos 3. 

Universidade Federal do Rio de Janeiro; 2019. 

https://enani.nutricao.ufrj.br/index.php/relatorios  

97. Fisberg M, Del’Arco APWT, Previdelli A, Tosatti 

AM, Nogueira-de-Almeida CA. Hábito alimentar 

nos lanches intermediários de crianças pré-

escolares brasileiras: estudo em amostra 

nacional representativa. International Journal of 

Nutrology. 2020;08(04):058-071.  

98. du Toit M, van der Linde J, Swanepoel DW. Early 

Childhood Development Risks and Protective 

Factors in Vulnerable Preschool Children from 

Low-Income Communities in South Africa. 

Journal of Community Health. 2020;46(2):304-

312.  

99. Gogtay N, Giedd JN, Lusk L, Hayashi KM, 

Greenstein D, Vaituzis AC, et al. Dynamic 

mapping of human cortical development during 

childhood through early adulthood. Proceedings 

of the National Academy of Sciences. 

2004;101(21):8174-8179.  

100. Knudsen EI. Sensitive Periods in the 

Development of the Brain and Behavior. Journal 

of Cognitive Neuroscience. 2004;16(8):1412-

1425. 

101. Katz LC, Shatz CJ. Synaptic Activity and the 

Construction of Cortical Circuits. Science. 

1996;274(5290):1133-1138. 

102. Singer W. Development and Plasticity of Cortical 

Processing Architectures. Science. 

1995;270(5237):758-764. 

103. Buonomano DV, Merzenich MM. CORTICAL 

PLASTICITY: From Synapses to Maps. Annual 

Review of Neuroscience. 1998;21(1):149-186. 

104. Stephenson J, Heslehurst N, Hall J, Schoenaker 

DAJM, Hutchinson J, Cade JE, et al. Before the 

beginning: nutrition and lifestyle in the 

preconception period and its importance for 

future health. The Lancet. 

2018;391(10132):1830-1841. 

105. Grantham-McGregor S. A Review of Studies of 

the Effect of Severe Malnutrition on Mental 

Development. The Journal of Nutrition. 

1995;125(suppl_8):2233S-2238S. 

106. Georgieff MK, Innis SM. Controversial Nutrients 

That Potentially Affect Preterm 

Neurodevelopment: Essential Fatty Acids and 

Iron. Pediatric Research. 2005;57(5 Part 2):99R-

103R. 

107. Innis SM. Perinatal biochemistry and physiology 

of long-chain polyunsaturated fatty acids. The 

Journal of Pediatrics. 2003;143(4):1-8. 

108. Janssen CIF, Kiliaan AJ. Long-chain 

polyunsaturated fatty acids (LCPUFA) from 

genesis to senescence: The influence of LCPUFA 

on neural development, aging, and 

neurodegeneration. Progress in Lipid Research. 

2014;53:1-17. 

109. Georgieff MK. Nutrition and the developing 

brain: nutrient priorities and measurement. The 

American Journal of Clinical Nutrition. 

2007;85(2):614S-620S. 

110. Carlson SJ, Fallon EM, Kalish BT, Gura KM, Puder 

M. The Role of the ω-3 Fatty Acid DHA in the 

Human Life Cycle. Journal of Parenteral and 

Enteral Nutrition. 2012;37(1):15-22. 

111. Christian P, Mullany LC, Hurley KM, Katz J, Black 

RE. Nutrition and maternal, neonatal, and child 

health. Seminars in Perinatology. 

2015;39(5):361-372. 

112. Kennedy D. B Vitamins and the Brain: 

Mechanisms, Dose and Efficacy—A Review. 

Nutrients. 2016;8(2). 

113. Eichholzer M, Tönz O, Zimmermann R. Folic 

acid: a public-health challenge. The Lancet. 

2006;367(9519):1352-1361. 

114. Rosales FJ, Reznick JS, Zeisel SH. Understanding 

the role of nutrition in the brain and behavioral 

development of toddlers and preschool children: 

identifying and addressing methodological 

barriers. Nutritional Neuroscience. 

2013;12(5):190-202. 

115. Walter T. 4 Effect of iron-deficiency anaemia on 

cognitive skills in infancy and childhood. 

Baillière's Clinical Haematology. 1994;7(4):815-

827. 

116. Bion WR. Learning from experience. New York 

City: Jason Aronson; 1962. 

117. Bion WR. Atenção e interpretação. 2 ed. Rio de 

Janeiro: Imago; 2006. 

118. de Andrade AM. Recovering the psychic 

apparatus. The International Journal of 

Psychoanalysis. 2017;96(3):521-533. 

119. Nogueira De Almeida CCJ. Psicologia da 

alimentação. In: Nogueira De Almeida CA, Mello 

ED, editors. Nutrologia Pediátrica - Prática 



International Journal of Nutrology (2022) Page 21 of 21 

Vol 15  Iss 1 Year 2022     International Journal of Nutrology  

 

Baseada em Evidências. 2a. ed. São Paulo: 

Manole; 2022. p. 115-124. 

120. Nogueira De Almeida CCJ, Nogueira De Almeida 

CA, Mello ED. Perfis parentais e sua aplicação 

em nutrologia. In: Nogueira De Almeida CA, 

Mello ED, editors. Nutrologia Pediátrica - Prática 

Baseada em Evidências. 2a. ed. São Paulo: 

Manole; 2022. p. 125-138. 

121. Kim P. Human Maternal Brain Plasticity: 

Adaptation to Parenting. New Directions for 

Child and Adolescent Development. 

2016;2016(153):47-58. 

122. Rosado de Miranda Justo J. Prenatal Maternal 

Psychic Development and Fetal Behavior: An 

Interacting Reality. International Journal of 

Developmental and Educational Psychology 

Revista INFAD de Psicología. 2016;5(1). 

123. Behrendt HF, Scharke W, Herpertz-Dahlmann B, 

Konrad K, Firk C. Like mother, like child? 

Maternal determinants of children's early social-

emotional development. Infant Mental Health 

Journal. 2019;40(2):234-247. 

124. Sajedi F, Ahmadi Doulabi M, Vameghi R, 

Mazaheri MA, Akbarzadehbaghban A. 

Relationship of Mothers' Psychological Status 

with Development of Kindergarten Children. 

Iranian journal of child neurology. 

2016;10(3):61-72. 

 

 

 

 

https://zotarellifilhoscientificworks.com/ 

https://zotarellifilhoscientificworks.com/

