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ABSTRACT

Introduction: nutrition is key to both the health and academic performance of students, particularly because
a positive correlation has been found between the intake of some foods and health, nutritional status and
the development of cognitive functions in children and adolescents. Therefore.

Objective: the objective of this research was to determine the relationship between the intake of essential
fatty acids and the health and nutrition of schoolchildren.

Method: in this sense, a systematic review of 180 articles was carried out in the Scopus, PubMed, SciELO,
Latindex, Redalyc and Google Scholar databases, of which 24 were selected that address Essential fatty acid
intake in the health and nutrition of schoolchildren from research reported between 2021 and 2025.
Results: the results reveal that the intake of essential fatty acids is closely related to the health and nutrition
of schoolchildren when it is observed that diets rich in fish and shellfish or fatty acid supplementation
from infancy are associated with lower risks of cardiovascular disease and development of cognitive skills,
including in children with attention deficit hyperactivity disorder (ADHD) and Down syndrome, so.
Conclusions: it is concluded that the inclusion of fatty acid consumption in the dietary regimes of the school-
age population should be mandatory, especially if they are in conditions of vulnerability and malnutrition.

Keywords: Learning; Schoolchildren; Lipids; Nutrition; Risks; Health.
RESUMEN

Introduccion: la alimentacion juega un papel fundamental en el bienestar y el rendimiento académico de
los alumnos, especialmente porque se ha observado una relacion positiva entre la dieta y la salud, el estado
nutricional y el desarrollo de habilidades cognitivas en la infancia y la adolescencia.

Objetivo: el propdsito de este estudio fue investigar la conexion entre el consumo de acidos grasos esenciales
y la salud nutricional de los estudiantes.

Método: para ello, se llevo a cabo una revision exhaustiva de 180 articulos en bases de datos como Scopus,
PubMed, SciELO, Latindex, Redalyc y Google Scholar, seleccionandose 24 que tratan sobre el consumo de
acidos grasos esenciales en la salud y nutricion de escolares en investigaciones publicadas entre 2021 y 2025.
Resultados: los resultados indican que la ingesta de acidos grasos esenciales esta muy relacionada con
la salud y nutricion de los estudiantes, observandose que dietas ricas en pescado y mariscos, asi como la
suplementacion de acidos grasos desde la lactancia, se vinculan con menores probabilidades de enfermedades
cardiovasculares y mejor desarrollo de habilidades cognitivas, incluso en nifos con trastorno por déficit de
atencion e hiperactividad (TDAH) y sindrome de Down.

Conclusiones: por lo tanto, se puede afirmar que la incorporacion de acidos grasos en la dieta de los
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escolares es fundamental, especialmente en aquellos que se encuentran en situaciones de vulnerabilidad y
desnutricion.

Palabras Claves: Aprendizaje; Escolares; Lipidos; Nutricion; Riesgos; Salud.

INTRODUCTION

Nutrition is key at many stages of life for growth, maintaining health, and preventing disease, but it is also
important during the school years for improving cognitive function,-? given that the consumption of certain
foods promotes the development of brain functions, such as the consumption of essential fatty acids, while
others reduce myasthenia, as has been reported in populations with a prevalence of ultra-processed food
consumption.

The diet of these schoolchildren is geared towards the intake of carbohydrates, proteins, and amino acids
that are essential for the growth of children and adolescents. However, the intake of fatty acids has not been
emphasized despite their proven benefits, with the exception of populations in countries that follow the so-
called Mediterranean diet, such as Spain, Greece, and Portugal®* where the consumption of seafood and fish
is associated with high levels of fatty acids in plasma.

Although fatty acids are key to human health and nutrition, their intake and supplementation has been
reported in the elderly, especially in relation to cardiovascular health, and in some cases in pregnant women,
whose consumption has been linked to a reduction in cardiovascular risks in obese children by lowering
triglyceride and cholesterol levels, especially when consumed by the mother during breastfeeding.®®

Likewise, there is a great deal of research highlighting the importance of fatty acids with cognitive
functions, which are key to improving school performance, with a positive correlation reported between their
consumption and skills such as memory, verbal reasoning, and mathematics, as a result of a diet that favors the
intake of essential fatty acids or where they have been supplemented, which translates into better academic
performance. 8

Attention should be paid to the consumption of essential fatty acids in students with attention deficit disorders,
hyperactivity, or Down syndrome, where academic performance may be affected by these conditions® ' given
that many cognitive functions develop late or are limited, but that the consumption of essential fatty acids can
be a strategy to improve brain function in students with these conditions and therefore improve their academic
performance, in addition to the benefits obtained for their health.

In this regard, correlations have been established between fatty acid intake and school performance, with
a significant gap between higher-income and poorer households, given that in populations living in poverty,
seafood and fish intake is low and fatty acid supplementation is not common(''? therefore, the benefits
expected from their intake, from a health, nutritional, and academic point of view, are not possible unless this
social and economic problem is addressed.

Considering the above, the objective of this research was to highlight, through a systematic review, the
importance of fatty acid intake in the health and performance of schoolchildren, which will serve as a basis for
mandatorily including fatty acid consumption in the diets of the population of school age, especially if they are
in conditions of vulnerability and malnutrition, with the aim of improving their nutrition, health, and academic
performance.

METHOD

i r m‘ m

Figure 1. Methodological protocol for searching scientific articles on the importance of acid intake for improving the
nutrition, health, and academic performance of school-age children and adolescents
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To carry out this research, a literature review was conducted using a systematic approach and a PRISMA
guideline framework to study the importance of fatty acid intake in improving the nutrition, health, and
academic performance of school-age children and adolescents. To this end, we contacted similar research
projects in terms of their purposes, scope, and other noteworthy elements. The systematic review was carried
out in two phases: the first referred to heuristics, in which the sources of the findings were verified in order to
develop the research, and a hermeneutic phase for the analysis of the results (figure 1).

Eligibility criteria

Texts containing content related to the topic under investigation were considered, and these publications
had to comply with the research parameters regarding the relevance of essential fatty acid intake to the health
and nutrition of students. In addition, they had to have been produced within the defined time frame between
2021 and 2025. Attention was paid to the language used in the search for information, limiting the exploration
to previous discoveries and results related to the intake of fatty acids in diets.

Population

The study included the school-age population (5-15 years old), especially those in vulnerable and malnourished
conditions, with the aim of improving their nutrition, health, and academic performance. This population was
identified in scientific manuscripts located in databases such as Scopus, PubMed, Google Scholar, Latindex, and
Scielo.

Exclusion criteria

Articles whose content was not relevant to the main topic of this research on the significance of essential
fatty acid intake in the health and nutrition of school-age children, or that lacked logic, were not considered.
Publications that were not supported by an adequate scientific basis and data sources to justify the results,
or whose findings derived from products could not be traced in reliable databases, were discarded. Abstracts,
conference presentations, and academic papers of any level were also excluded, as were studies related to the
consumption of fatty acids in the diets of children under five and over fifteen, and studies conducted before
2021 or after 2025.

Phenomenon of interest

The scientific analysis was carried out thoroughly and accurately. After locating the documents, each section
of the article was reviewed and key aspects were identified to classify each of the components, in order to
carry out a clear and thorough evaluation of each source regarding the relevance of consuming essential
fatty acids in the health and nutrition of students. The most relevant information was then selected and the
necessary comparisons were made using the PICO questioning technique.

P (problem) = What progress has been made in terms of acid intake to improve the nutrition, health, and
academic performance of school-age children and adolescents?

| (interventions) = use of health, nutrition, and cognitive skills assessments for school-age children and
adolescents.

C (comparison) = between the nutritional status, health, and academic performance of school-age children
and adolescents who consume fatty acids and those who do not include them in their diet.

O (outcomes) = establishing the basis for mandatorily including fatty acid consumption in the diets of the
population of this age, especially if they are vulnerable and malnourished, with the aim of improving their
nutrition, health, and academic performance.

Results used for the analysis
Primary results measuring the importance of essential fatty acid intake on the health and nutrition of
schoolchildren were analyzed using randomized controlled trials, cohort studies, or qualitative studies.

Sources of information and search strategy

The electronic databases used were Scopus, Pubmed, Scielo, Redalyc, and Google Scholar for articles
published between 2021 and 2025, searched using keywords such as fatty acids, school performance, and
cognitive skills, selected based on titles and abstracts, followed by selection of full texts, whose independence
was guaranteed by review by at least two independent reviewers, whose conflicts were resolved through
discussion.

Data extraction process and data elements:

Information on results, number of patients, statistical parameters, and type of study was collected from
each study using a standardized data extraction form previously tested with data on authors, year, study
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design, PICOS elements, sample size, key results related to outcomes, and funding sources. The risk of bias was
assessed, and the methodological quality of the included studies was evaluated using Cochrane.

Interpretation of findings

The evaluation phase of the findings, known as hermeneutics, was carried out by synthesizing data and
creating observations based on the underlying theory. This approach facilitates the study of works by various
authors and their comparison based on the topic of interest, specifying the different sources that contributed
to the collection of information from various perspectives and approaches, as well as the similarities and
differences between the various aspects related to the subject of study.

RESULTS

Of the 180 articles reviewed in relation to the importance of fatty acid intake for improving the nutrition,
health, and academic performance of school-age children and adolescents, 24 were selected, of which the first
six address the importance of fatty acids in the health of schoolchildren, the results of which are highlighted
in table 1.

Table 1. Importance of fatty acids in the health of schoolchildren
Title Authors Year

Omega-3 fatty acid dietary supplements consumed during B 2021
pregnancy and lactation and child neurodevelopment: a
systematic review.

Polyunsaturated fatty acids (PUFA) for attention deficit K 2023
hyperactivity disorder (ADHD) in children and adolescents.
Impaired reverse cholesterol transport is associated with @ 2024

changes in fatty acid profile in children and adolescents with

abdominal obesity.

Association between Human Milk Fatty Acid Esters of Hydroxy E 2025
Fatty Acids and Maternal Body Mass Index and Early Infant

Growth: A Longitudinal Study.

Circulating fatty acids associate with metabolic changes in Lc 2024
adolescents living with obesity.
Disrupted gut harmony in attention-deficit/hyperactivity Lz 2024

disorder: Dysbiosis and decreased short-chain fatty acids.
Brain, Behavior, & Immunity-Health, 40, 100829.

According to limited evidence, consuming omega-3 fatty acids during pregnancy may benefit children’s
cognitive development. There was insufficient data to analyze how supplementation with these fatty acids
affects other aspects of growth during pregnancy or breastfeeding.*

According to ™ attention deficit hyperactivity disorder is a significant issue in children and adolescents,
manifesting itself through excessive inattention, hyperactivity, and impulsivity that are inappropriate for their
development, and is associated with long-term social, educational, and mental health difficulties. Stimulant
drugs, such as methylphenidate and amphetamine, are the most common treatments for ADHD; however,
they are not always effective and may be associated with unwanted effects. These observations suggest that
including PUFAs in the diet could help mitigate attention and behavioral problems related to ADHD. This review
is an update of a previous Cochrane analysis. Overall, the evidence for improving ADHD symptoms in children
and adolescents through PUFA supplementation was limited.

For authors such as © abdominal obesity represents a significant risk factor for heart disease. Fatty acids
in the blood have a complicated network of both proatherogenic and antiatherogenic effects. High-density
lipoproteins play a role in the antiatherogenic pathway known as reverse cholesterol transport, which includes
the removal of cholesterol from cells and the functions of lecithin: cholesterol acyltransferase and cholesterol
ester transfer protein.

Obesity according to s reflected in an elevated maternal body mass index and is associated with higher
levels of two unsaturated fatty acids (5-PAHSA and 9-SAHSA) and lower levels of one polyunsaturated fatty
acid (13-LAHLA) in breast milk. Specific isomers of these fatty acids were associated with the growth and
development of body composition in infants who were exclusively breastfed during the first few months.

In this regard "® point out that obesity is a condition characterized by an imbalance in blood lipid regulation
and redox status, along with a notable reduction in telomere length. High levels of proatherogenic lipids and
lower concentrations of HDL cholesterol were detected, indicating an increased risk of cardiovascular disease
in obese individuals. According to (7 this leads to variations in short-chain fatty acids that are linked to

https://doi.org/10.56294/saludcyt20262532 ISSN: 2796-9711



5 Barrazueta Rojas SG, et al
other behavioral and neurological health conditions, in addition to their role in neuronal communication. After

describing the first articles, the other six address the importance of fatty acids in the health of schoolchildren,
describing the role of fatty acids in schoolchildren’s nutrition, the results of which are reported in table 2.

Table 2. Importance of fatty acids in the nutrition of schoolchildren

Title Authors Year
Fish nutritional value as an approach to children’s nutrition. E 2021
Intake of micronutrients and fatty acids of vegetarian, vegan, and i 2022
omnivorous children (1-3 years) in Germany (VeChi Diet Study).

Nutritional quality implications: exploring the impact of a fatty 20 2024
acid-rich diet on central nervous system development.

Nutritional status and dietary fatty acid intake among children zt 2023
from low-income households in Sabah: A cross-sectional study.

Fatty Acids in Childhood Obesity: A Link Between Nutrition, 2z 2025
Metabolic Alterations and Cardiovascular Risk.

Effects of Probiotics Supplementation on Short-Chain Fatty Acids: A 2 2024

Systematic Review of Randomized Controlled Trials.

Among the sources of fatty acids (® state that fish represents an economical and readily available source
of animal protein for human consumption, even in rural areas. It is crucial for ensuring global food security
and nutrition, and its consumption continues to grow. Due to its high nutritional value, fish consumption is
recommended for children and pregnant women, as it promotes normal development and growth.

Although new eating habits exist in the modern world that limit fish intake during early life and may affect
fatty acid levels, as indicated in " it has nevertheless been proven that vegetarian (VN) and vegan (VG) can
provide most micronutrients in adequate amounts and with a preferable fat profile compared to omnivorous
diets (OM), which can be critical, such as vitamin D, iodine, and DHA for all children, regardless of their diet
type, as well as vitamin B2, B12, calcium, and iron.

As described in @9 existing knowledge about how fatty acids influence the development of the central
nervous system not only provides a solid foundation for future research but also sets an attractive agenda for it.
Addressing the gaps identified and responding to the complex questions raised will pave the way for new dietary
strategies and public health policies, which is key given that, according to ?" a high incidence of stunting and
overweight or obesity has been detected among children from low-income families in Sabah. Most children did
not meet the recommendations for saturated fatty acids (SFAs) and n-3 polyunsaturated fatty acids (PUFAs).
These results underscore the urgent need to implement nutritional strategies that promote compliance with
dietary guidelines related to fatty acids.

Table 3. Importance of fatty acids in the development of cognitive skills

Title Authors  Year
New perspectives on the associations between blood fatty acids, growth 2 2023
parameters, and cognitive development in global child populations.

Developmental and nutritional changes in children with severe acute & 2024

malnutrition provided with n-3 fatty acids, improved ready-to-use
therapeutic food, and psychosocial support:

Effect of dietary fiber on cognitive function and mental health in children a8 2024
and adolescents: a systematic review and meta-analysis

Effects of childhood trauma on depression and cognitive function in first- & 2025
diagnosed, drug-naive depressed patients: an observational case-control

study

Seafood and neurocognitive development in children: A systematic review Z8 2025
Associations between perinatal biomarkers of maternal dairy fat intake and 2 2025

child cognitive development: results from the EDEN mother-child cohort.

The condition described above according to ?? is a consequence of childhood obesity, influenced by dietary
choices, increasing the risk of cardiovascular disease. Obesity is linked to inflammation and alterations in
glucose, iron, and lipid metabolism. This research examines the relationships between eating habits, plasma
fatty acid profile, cardiovascular risk factors, and obesity- n children. One of the alternatives to reverse this
situation is the administration of probiotics in childhood, which was also identified as the most effective
period of intervention to raise short-chain fatty acid levels.®® After describing the following six articles on the
importance of fatty acids in the nutrition of schoolchildren, the importance of fatty acids in the development
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of cognitive skills in schoolchildren is described, the results of which are reported in table 3.

Malnutrition is commonly found in low- and middle-income countries, but it is often clinically identified
through abnormal anthropometric measurements that are characteristic of protein-energy malnutrition.
For this reason, other elements that contribute to or are side effects of malnutrition, especially the lack of
essential fatty acids, are overlooked. Previous research, particularly in high-income countries, indicates that a
deficiency of essential fatty acids and their derivatives, such as n-3 and n-6 polyunsaturated fatty acids, causes
abnormal physical growth and impaired cognitive development, as stated in @4,

Infants with severe acute malnutrition, as stated by @ face a high risk of developmental impairment.
Factors influencing this condition include inadequate intake of key nutrients, such as polyunsaturated fatty
acids, along with a lack of adequate stimulation. A preliminary study was conducted to analyze variations in
nutrition and development in children with severe acute malnutrition who received modified therapeutic food
and a psychosocial intervention adapted to their environment in Mwanza, Tanzania.

Cognitive impairment due to malnutrition and low levels of fatty acids also manifests itself in depressive
symptoms. However, according to @ evidence from observational studies indicates that higher dietary fiber
intake, which promotes the absorption of fatty acids, is associated with a reduced likelihood of depressive
symptoms during childhood and adolescence. However, the connection between fiber intake and mental and
cognitive health in young people still needs further clarification through high-quality intervention studies in the
future. In this regard, authors such as ?” point out that it was first reported that patients who were initially
diagnosed without pharmacological treatment suffered more severe childhood trauma compared to healthy
controls. In addition, depressed individuals with a history of childhood trauma showed more intense clinical
features of depression and reduced levels of EPA.

However, according to @ seafood provides nutrients that are crucial for cognitive development in
children and adolescents due to the high amount of fatty acids they contain, although there are concerns
about contamination. Evaluating seafood as a food group, rather than considering only its nutritional value or
contaminants, could serve as a basis for future dietary guidelines. The purpose of this study was to review and
assess the relationship between seafood consumption in childhood and adolescence and cognitive development.
In addition to a diet rich in fatty acids, the findings presented by @ suggest that higher intake of dairy fats by
the mother during the perinatal period may be associated with superior cognitive development in her offspring.
Finally, after describing the six articles on the importance of fatty acids in the development of cognitive skills
in schoolchildren, the findings on the importance of fatty acids in the academic performance of schoolchildren
are presented, with the results reported in table 4.

Table 4. Relationship between fatty acids and academic performance

Title Authors Year
Adherence to the Mediterranean diet and academic performance & 2021
in adolescents: Does BMI status moderate this association?

Is higher adherence to the Mediterranean diet associated with A 2024

greater academic performance in children and adolescents? A
systematic review and meta-analysis.

Omega-3 consumption and its relationship with academic & 2025
performance

Interconnected pathways link faecal microbiota plasma lipids and & 2025
brain activity to childhood malnutrition-related cognition.

Investigating the relationship between ultra-processed food & 2025
consumption and academic performance in the adolescent

population:

Causal links between obesity, lipids, adipokines, and cognition: a & 2025

bidirectional Mendelian-randomization analysis.

Adolescence is a crucial stage for neurological development, characterized by the formation of behavioral
patterns that can influence young people’s physical, mental, and cognitive health in both the short and long
term. Adherence to the Mediterranean diet (MD) and academic performance, as pointed out by ¢ and confirmed
by ¢V where they point out that greater adherence to the Mediterranean Diet is moderately linked to a better
health-related quality of life (HRQoL) in children and adolescents. These results reinforce the idea that dietary
changes can be an essential part of strategies for youth well-being, although more extensive studies over time
and with an intervention approach are required.

In addition to the Mediterranean diet according to 2 the administration of fatty acids in amounts equal to
or greater than 450 mg shows improvements in the cognitive function of children and adolescents, which may
improve memory. Furthermore, a relationship has been found between nutritional status, omega-3 consumption,
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and psychomotor development in schoolchildren who eat foods such as fish oils, shellfish, clams, and various
species of fish and seafood. Despite these findings, authors such as ¢ point out that more than 30 million children
suffer from malnutrition each year, which has significant immediate and long-term effects. Those who survive
may experience lasting neurocognitive consequences that affect their school performance and socioeconomic
status, which is related to an increase in Rothia mucilaginosa in feces and Streptococcus salivarius, as well as
a decrease in Bacteroides fragilis, whose alterations in the microbiome create interconnected pathways that
suggest a reduction in plasma levels of odd-chain fatty acids.

In addition to low fatty acid consumption, authors such as ¢4 reveal a negative correlation between the
consumption of ultra-processed foods (UPF) and the academic performance of adolescents, which points to it
as a modifiable element that could influence academic results, given that adolescents who consume more UPF
had consistently lower scores on various academic indicators, which underscores the importance of maintaining
a nutritious diet during this crucial stage of development. As a result, according to ® high levels of BMI, body
fat percentage (BFP), and waist-to-hip ratio (WHR) have a direct negative impact on cognitive ability, while
high levels of HDL provided by fatty acids have direct positive effects on cognition.

DISCUSSION

The discussion focused on three fundamental aspects: the importance of fatty acids for disease prevention,
their role in schoolchildren’s nutrition, and their role in cognitive improvements and, therefore, better academic
performance. The results highlight, first of all, that supplementation with fatty acids, especially Omega 3, both
during breastfeeding and childhood, is related to the prevention of cardiovascular and mental diseases and the
treatment of attention deficit disorder, findings that are demonstrated by ©*3 who, through a meta-analysis,
found that fatty acid supplementation in pregnant or breastfeeding women affected the cognitive performance
of children, especially long-chain fatty acids.

In terms of nutrition, many studies reveal that fatty acid supplementation has improved the health of
schoolchildren, with the disadvantage that low-income populations suffer from poor nutrition and low
consumption of fatty acids due to their intake of fish and seafood, as stated by %3 when measuring the
relationship between child food poverty and cognitive development, especially in poor regions such as Ghana.
As a result, vulnerable populations have reported a higher prevalence of diseases, cognitive deficits, and low
height and weight, associated with malnutrition problems, especially in the consumption of essential fatty
acids.

Contrary to what is reported in the previous paragraph, fatty acid levels are higher in populations that
consume large amounts of seafood and fish, especially in people who follow a Mediterranean diet and therefore
have better nutritional, health, and cognitive conditions, as observed in statistics on health, height, weight, and
cognitive abilities such as memory, mathematical and verbal development in reports on student performance
in countries such as Spain and Portugal, as demonstrated by the results presented by “*) when evaluating the
role of the Mediterranean diet and the promotion of better mental health in adolescents by reducing stress and
anxiety levels, as well as a considerable reduction in obesity and its association with cardiovascular disease.

In relation to cognitive abilities, the association between fatty acid levels and the treatment of
schoolchildren with attention deficit disorders, whose condition affects academic performance, is addressed
first, as reported in case studies in the school population with attention deficit, hyperactivity, Down syndrome,
and autism spectrum disorder (ASD), where brain functions develop late or in a limited way, affecting academic
performance, as reported “24) who observed an improvement in the functions of schoolchildren with ASD who
received a diet rich in fatty acids compared to those who did not receive it. These results were confirmed and
their validity demonstrated by the findings reported by “» whose trend was similar to that presented by “?in
an experimental study.

Meanwhile, in schoolchildren without health conditions that affect their cognitive development, it was
found that a higher intake of fatty acids has been correlated with higher academic performance due to the
role that fatty acids play in brain functions, as stated by “*) when evaluating the impact of amaranth, a
plant rich in fatty acids, on the nutrition and performance of schoolchildren, which may be correlated with
brain connectivity, as proposed by “9). Therefore, higher levels of fatty acids in schoolchildren will not only
be reflected in higher academic performance by improving cognitive skills, but will also improve their health,
especially in the obese population, by reducing triglyceride and cholesterol levels in this population.

Based on these findings, strategies should be implemented to promote the consumption of seafood and fish
to increase fatty acid levels, even from the breastfeeding stage, as verified by “4)when evaluating a diet rich
in fatty acids on the health of pregnant mothers and their children, especially due to its impact on parameters
associated with neurodevelopment. Therefore, it is essential that the consumption of fatty acids be included
in the diets of the population, especially if they are in conditions of vulnerability and malnutrition, with the
aim of improving their nutrition, health, and academic performance.
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CONCLUSIONS

The intake of fatty acids significantly improves the nutrition of schoolchildren, which is reflected in better
height and weight compared to children and adolescents with low intake of these acids, whose situation is
exacerbated by external social and economic factors, as can be seen when comparing the consumption of fatty
acids in populations that follow a Mediterranean diet and have higher incomes with the poorest countries in
Africa and Latin America.

Higher consumption of fatty acids makes children and young people less vulnerable to disease, reducing
rates of malnutrition and infant mortality. Therefore, the consumption of fatty acids should be mandatory
in the diets of the school population. Given the observed benefits, their consumption should begin during
pregnancy, continue during breastfeeding, and be maintained throughout school age, either through changes in
eating habits or through supplementation.

Better nutrition and health in schoolchildren due to the intake of fatty acids is reflected in better cognitive
abilities and therefore better school performance, since high levels of these in the blood are associated with
the activation of brain functions such as memory, mathematical and verbal reasoning, which improve academic
performance even in children and adolescents with attention deficit disorders, hyperactivity, Down syndrome,
or autism spectrum disorders.
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