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Abstract
Pediatric nutrition is crucial for the prevention of non-communicable diseases (NCDs), which increasingly
impact children and adolescents worldwide. Nutritional interventions during early childhood, such as
exclusive breastfeeding in the first six months and the introduction of nutrient-rich complementary foods
thereafter, lay the foundation for lifelong prevention of chronic diseases. The growing global burden of
NCDs, including obesity, cardiovascular diseases, and diabetes, highlights the urgent need for effective
public health strategies to promote healthy dietary habits and physical activity among young populations.
This review explores the role of nutrition in preventing NCDs, examining key dietary guidelines and
recommendations from global organizations such as the Food and Agriculture Organization (FAO), the World
Health Organization (WHO), and the United Nations International Children's Emergency Fund (UNICEF).
Additionally, it identifies barriers to the effective implementation of nutrition policies, including economic
constraints, food insecurity, cultural beliefs, urbanization, and misinformation. The review further explores
innovative research directions, including the potential of nutrigenomics, artificial intelligence (AI)-based
dietary monitoring, and fortified foods. Integrating nutrition into primary healthcare systems and public
health initiatives is essential to addressing the root causes of NCDs in children. In conclusion, addressing
these challenges through personalized nutrition, technological interventions, and policy reforms will be key
to preventing NCDs and promoting lifelong health in children.

Categories: Endocrinology/Diabetes/Metabolism, Public Health, Pediatrics
Keywords: artificial intelligence, childhood obesity, complementary feeding, nutrigenomics, pediatric nutrition,
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Introduction And Background
Essential nutrients are provided to help children grow properly, develop physically, mature cognitively, and
maintain a well-developed immune system during the period of childhood, from infancy to adolescence. This
is a significant aspect of public health, as it establishes both immediate health and the long-term
physiological resilience of a child [1].

Pediatric nutrition differs from adult dietary considerations in terms of distinctive metabolic needs, rapid
developmental changes, and a special vulnerability to imbalances in nutrient supply. Nutritional adequacy
in early life stages is critical not only to ensure lifelong health, but also because the nutritional environment
lays the groundwork that determines whether a child will develop susceptibility to disease or, conversely,
resilience against it [2].

The global problem of non-communicable diseases (NCDs) has risen rapidly in adults, children, and
adolescents. NCDs - primarily cardiovascular illnesses, diabetes, cancer, and chronic respiratory problems -
are the major cause of death globally, resulting in over 75% of all deaths, with nearly 43 million occurring in
2021 [3]. The traditional view of NCDs as adult-onset illnesses has shifted recently, due to epidemiological
trends showing a concerning increase in early markers of NCDs among younger populations. For example,
childhood obesity has become an epidemic, and the World Health Organization (WHO) reports that over 37
million children under the age of five were overweight or obese in 2022 [4]. There is now a higher incidence
of insulin resistance, hypertension, dyslipidemia, and other metabolic alterations diagnosed in school-aged
children and adolescents [5].

This early onset of NCDs is due to multiple interconnected factors, of which poor nutritional habits during
the pediatric years are most important. The traditional, wholesome diets that are common in many locales
have now been displaced by a global nutritional transition, in which people are eating more energy-dense,
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nutrient-poor foods that are rich in sugars, trans fats, and sodium [6]. Sedentary lifestyles, urbanization,
aggressive advertising of unhealthy food products to children, and socioeconomic inequalities further
aggravate the problem. Both forms of malnutrition - under- and over-nutrition - continue to place a double
burden on low- and middle-income countries. Insufficient intake of vital vitamins and minerals results in
poor physical and mental development, while high caloric intake predisposes children to obesity and
associated comorbidities [7].

It is increasingly supported by the scientific literature that nutritional experiences during the first 1000 days
of life (from conception until the child’s second birthday) are an influential “programming” factor for future
health outcomes [8]. The dependence on both deficits and excesses of dietary intake lies in this
developmental window. Various studies provide evidence that parental preconception nutrition, as well as
early-life nutrition, influence immune function, endocrine regulation, organogenesis, and metabolic
pathways, which, in turn, affect susceptibility to these NCDs in later life [9,10]. Exposure to hypercaloric
diets during the prenatal and early childhood stages has been linked with increased adiposity, insulin
resistance, and dysregulation of lipid metabolism later in adolescence and adulthood [11]. Exclusive
breastfeeding, proper complementary feeding, and an adequate supply of micronutrients have protective
effects against obesity, type 2 diabetes mellitus, and risk factors for cardiovascular disease [12].

Pediatric nutrition affects not only the health of the individual but also the public health systems.
Worldwide, the economic burden of NCDs is expected to be more than $2 trillion per year, and this is due not
only to medical expenses but also to impaired productivity, disability, and lower quality of life [13]. Previous
research shows that addressing nutritional risk factors early in life can be done using cost-effective,
population-wide strategies for disease prevention. Proven interventions with long-term benefits include
school feeding programs, public education campaigns, micronutrient fortification, and regulatory policies
aimed at food quality and advertising [14].

The implementation and efficacy of pediatric nutrition programs are still heavily lacking and deficient in
under-resourced settings. However, access to nutritious food still varies among communities, caregivers
remain unaware of how to feed their children to prevent NCDs, and nutrition in primary healthcare services
is still not mainstream [15]. Additionally, there is a requirement for new clinical guidelines and culture-
specific nutritional interventions that address undernutrition and overnutrition in various populations [16].

The review aims to critically assess the prevention of NCDs in pediatric nutrition. The objective is to analyze
the effect diet has on obesity, diabetes, hypertension, and other metabolic disorders, and to consider the
effectiveness of nutritional interventions carried out during childhood. It aims to provide evidence-based
suggestions for healthcare professionals, educators, policymakers, and caregivers to endorse lifelong health
outcomes, starting early in life, through this analysis.

Review
Overview of pediatric nutritional requirements
Nutrition of pediatric patients is significant for optimal growth and development and the prevention of
disease. It entails ensuring that optimal quantities of macronutrients and micronutrients are present at
different stages of childhood for healthy physical and cognitive development [17]. The main energy sources
and structural components for children are macronutrients, or proteins, fats, and carbohydrates. Proteins
are important for growth and tissue repair, as is the case with children who need approximately 9.1 grams
per day, and adolescents who need up to 34 grams per day [18]. Children need 130 grams of carbs daily to
provide the necessary fuel for energy and brain function, and fats, which are important for brain
development, should make up 25%-35% of total energy intake [19].

Iron, calcium, zinc, and vitamins A and D, along with other essential micronutrients, have important roles
in growth, immune function, and development. Infants need 0.27 mg/day of iron, and adolescents, 8-11 mg,
depending on sex, but iron is very important to prevent anemia, and it promotes cognitive development
[20]. It is known that calcium has a role in bone health and development and that the recommended intake
increases from 200 mg/day in infants to 1300 mg/day in adolescents [21]. Vitamin A helps in vision and
immune function, and vitamin D absorbs calcium and keeps bones healthy. Prevention of long-term
deficiencies is achieved by adequate intake during the early years [22].

Nutrition needs are different at various stages of development. It is recommended to breastfeed consistently
for the initial six months of infancy, as it provides critical nutrients and antibodies. In the process of
weaning children to solid foods, complementary feeding should contain a variety of foods so that the
growing nutritional needs are met. A well-balanced supply of nutrition in childhood and adolescence is the
basis for a lifetime of health and helps to limit the risks of NCDs [23]. The age-specific recommendations for
dietary nutrition are mentioned in Table 1.

 

2025 Rajeev et al. Cureus 17(7): e87431. DOI 10.7759/cureus.87431 2 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Nutrient
0-6
Months (F)

0-6 Months
(M)

7-12
Months (F)

7-12 Months
(M)

1-3
Years

4-8
Years

9-13 Years
(F)

9-13 Years
(M)

Reference

Energy (kcal/day) 520 570 676 743 1000
1200-
1400

1600-2000 1800-2200 [24]

Protein (g/day) 9.1 9.1 11.0 11.0 13.0 19.0 34.0 34.0 [25]

Fat (g/day or %
of kcal)

31 (40-
55%)

31 (40-
55%)

30 (35-50%) 30 (35-50%) 30-40% 25-35% 25-35% 25-35% [26]

Carbohydrate
(g/day)

60 60 95 95 130 130 130 130 [27]

Iron (mg/day) 0.27 0.27 11.0 11.0 7.0 10.0 8.0 11.0 [28]

Calcium (mg/day) 200 200 260 260 700 1000 1300 1300 [29,30]

Vitamin A
(µg/day)

400 400 500 500 300 400 600 600 [31]

Vitamin D
(IU/day)

400 400 400 400 600 600 600 600 [32,33]

Zinc (mg/day) 2.0 2.0 2.5 2.5 5.0 5.0 8.0 8.0 [34]

Folate (µg/day) 65 65 80 80 150 200 300 300 [35]

TABLE 1: Age-Specific Recommended Daily Nutrient Intake in Pediatric Populations

Epidemiology of NCDs in children and adolescents
The prevalence of NCDs in children and adolescents is being increasingly noticed worldwide. The public
health concern regarding the rising incidence of obesity, diabetes, hypertension, and metabolic syndrome
among the young population is growing. According to estimates by the WHO, childhood obesity has nearly
doubled over the last 40 years. This is one of the conditions strongly linked to the early onset of type 2
diabetes, which is rising dramatically in children and adolescents, mainly due to poor eating habits and
insufficient physical exercise. Folate deficiency remains a prevalent nutritional concern in many
populations, including children and adolescents, where insufficient intake can impair growth, cognitive
development, and metabolic health [36]. Metabolic syndrome, characterized by a cluster of risk factors
including elevated blood pressure, abnormal cholesterol levels, and insulin resistance, is now increasingly
diagnosed in adolescents and often leads to long-term wellness issues such as cardiovascular disease [37].

There are also important regional and socioeconomic differences in the epidemiology of NCDs in children.
In high-income countries, obesity and metabolic disorders are more likely to be caused by the lifestyle factors
of excessive caloric intake and sedentary behavior. On the contrary, undernutrition is still prevalent in low-
and middle-income countries, but the rise of obesity and related diseases, alongside stunting and
micronutrient deficiencies, is giving rise to a "double burden" of malnourishment [38].

The emergence of NCDs in children is due to an intricacy of dietary, genetic, and environmental
interactions. Rising obesity and diabetes rates are from diets rich in processed food, sugar, and low physical
activity [39]. Also, some children have a genetic predisposition to obesity and insulin resistance, especially
when combined with poor environmental factors. In addition, urbanization, changes in food marketing, and
a decline in physical activity opportunities in many areas have added to the problem [40]. Consequently,
NCD prevention in children must be multifactorial and include modification of dietary habits and physical
activity, as well as addressing environmental factors, and accounting for genetic susceptibility.

Mechanistic link between nutrition and NCDs
Poor nutrition has a complex relationship to the development of NCDs. One of the fundamental metabolic
disturbances that can lead to several NCDs, such as type 2 diabetes and cardiovascular diseases, is insulin
resistance, which is typically the result of a high-glycemic diet [41]. Refined carbohydrates and sugars in
excess cause a rapid rise in blood glucose, which, in turn, forces the pancreas to secrete an excess of insulin.
Eventually, this hyper-insulinemic state leads to insulin resistance, meaning the cells in the body become
less responsive to insulin, further fueling metabolic dysfunction. Elevated blood glucose levels,
dyslipidemia, and enhanced fat accumulation - especially in the abdominal region - are all important peril
factors for diabetes, obesity, and heart disease, and are also involved in this process [42].
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The role of poor dietary habits in the development of NCDs is also related to inflammatory pathways that are
triggered by these habits. The body’s inflammatory response is triggered by diets that are high in processed
foods, trans fats, and sugars. The inflammatory state is associated with the pathogenesis of several NCDs,
i.e., type 2 diabetes, atherosclerosis, and some cancers. Visceral fat, which develops as a result of consuming
high-glycemic diets, secretes pro-inflammatory cytokines that predispose to insulin resistance and
endothelial dysfunction, and lead to cardiovascular disease [43].

Also, a dysregulated gut microbiome results from poor dietary patterns, such as those high in processed
carbohydrates and fats, and leads to chronic inflammation, resistance to insulin, and metabolic dysfunction.
The gut bacteria can modulate immune responses, influence the metabolism of food, and even affect the axis
of the gut and brain. Hence, diet plays a role in chronic disease susceptibility [44]. The mechanisms linking
diet and insulin resistance are mentioned in Table 2.

Mechanism High-Glycemic Diets Insulin Resistance Impact on Metabolism Associated NCDs Reference

Increased
Blood Glucose
Levels

Rapid rise in glucose levels
after meals

Leads to the
overproduction of insulin
by the pancreas

Chronic elevation in blood
sugar levels

Type 2 Diabetes,
Cardiovascular
Diseases

[45]

Insulin
Hypersecretion

Due to high carbohydrate
intake

Pancreatic β-cells
overcompensate by
producing excess insulin

Over time, the pancreas
exhausts its ability to
secrete insulin efficiently

Metabolic
Syndrome, Obesity

[46]

Increased Fat
Storage

Elevated insulin promotes
fat storage

Insulin resistance leads
to adipocyte dysfunction

Accumulation of visceral fat
Type 2 Diabetes,
NAFLD

[47]

Reduced Lipid
Oxidation

High insulin inhibits lipid
oxidation

Decreased ability to burn
stored fat

Increased fat deposition
and weight gain

Obesity,
Cardiovascular
Disease

[48]

Chronic
Inflammation

Poor diet triggers immune
activation

Insulin resistance
induces low-grade
systemic inflammation

Inflammation of adipose
tissue, liver, and vascular
system

Type 2 Diabetes,
Atherosclerosis

[49]

Increased
Visceral Fat

High-glycemic foods
increase fat accumulation
in the abdominal region

Abdominal fat is
particularly sensitive to
insulin resistance

Larger fat deposits lead to
further metabolic
disturbances

Hypertension,
Stroke,
Cardiovascular
Diseases

[50]

Dysregulation
of Hormonal
Signals

High sugar intake alters
leptin, ghrelin signaling

Impairment in satiety
hormones increases
hunger

Disrupts appetite regulation,
leading to overeating

Obesity, Type 2
Diabetes

[51]

TABLE 2: Mechanisms Linking High-Glycemic Diets and Insulin Resistance in the Development of
NCDs
NCD, Non-communicable Disease; NAFLD, Non-alcoholic Fatty Liver Disease

Dietary patterns and interventions
Dietary patterns and interventions are effective means for the prevention and management of NCDs. Very
well-established dietary approaches with great health benefits, including reducing the risk of chronic
disease, include the Mediterranean diet, plant-based diets, and the Dietary Approaches to Stop Hypertension
(DASH) diet. A Mediterranean diet high in fruits, vegetables, whole grains, olive oil, and moderate intakes of
fish is associated with a decrease in cardiovascular diseases, diabetes, and some cancers [52]. This diet
focuses on healthy fats, fiber, and antioxidants, which are important in reducing inflammation and
improving lipid profiles - both of which are key factors in NCD prevention [53].

These diets are rich in vegetables, fruits, legumes, nuts, and whole grains, providing high levels of fiber,
vitamins, and minerals while being low in unhealthy fats and cholesterol [54]. Plant-based diets have
propagated evidence of improving metabolic health, reducing oxidative stress, and lowering blood pressure,
which are important to manage and prevent NCDs [55]. The DASH diet, which is designed particularly to
lower blood pressure, aims to reduce sodium intake while increasing potassium-rich foods like fruits,
vegetables, and low-fat dairy products. It has been shown in studies that the DASH diet decreases systolic
and diastolic blood pressure and improves cardiovascular health overall [56]. The DASH diet features and its
role in reducing hypertension are mentioned in Figure 1.
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FIGURE 1: DASH Diet and Its Role in Reducing Hypertension
Image Credit: Aakansha Maria Rajeev

DASH, Dietary Approaches to Stop Hypertension

Apart from individual dietary patterns, school-based and community-based nutritional interventions are
crucial in addressing NCDs at the population level. The objective of these interventions is to enhance dietary
habits, boost physical activity, and create a healthier environment for children and adolescents. It is proven
that school nutrition programs, such as offering healthier meal options and nutrition education, reduce rates
of childhood obesity and promote the health of students when implemented [57]. Public health campaigns at
the community level and support for healthier food environments promote long-term behavior changes.

Policy, guidelines, and global strategies
NCDs constitute a major global burden, and therefore, international organizations such as the WHO, the
United Nations International Children's Emergency Fund (UNICEF), and the Food and Agriculture
Organization (FAO) have developed comprehensive guidelines to improve nutrition and prevent diet-related
diseases. A balanced diet, regular physical activity, and a reduction in salt, sugar, and unhealthy fats are
promoted by the WHO’s Global Strategy on Diet, Physical Activity, and Health plan [58]. The plan encourages
people to eat high amounts of fruits, vegetables, whole grains, lean protein, and low-fat dairy, and to limit
quantities of processed foods and sugary beverages.

As part of the Infant and Young Child Feeding (IYCF) guidelines, UNICEF focuses on the early nutrition of
children. UNICEF supports exclusive breastfeeding for the first six months, followed by complementary
feeding with nutrient-dense meals, such as vegetables, fruits, and fortified cereals, which help reduce
malnutrition and prevent chronic diseases later in life [59].

FAO has a vital role to play in global nutrition advocacy for diversified diets and food fortification in
reducing malnutrition. Increasing the intake of plant-based foods, i.e., legumes, nuts, and whole grains, can
be suggested in order to prevent nutrient deficiencies and associated disease states, like anemia and
osteoporosis [60].

Programs at the national level, like Integrated Child Development Services (ICDS) by India and MyPlate in
the US, develop recommendations specific to nutrition at the national level, aiming at self-assessed balanced
meals and food security for the most vulnerable [61].

The recommended policies set by the WHO for junk food marketing are aimed at reducing the exposure of
children to advertisements that promote unhealthy foods. The Chilean pioneering law, which prohibits junk
food advertising during children's programs and mandates clear warning labels for unhealthy products, has
resulted in a strong reduction in children's consumption of unhealthy foods [62]. The strategies and policy
recommendations are illustrated in Figure 2.
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FIGURE 2: Global Strategies and Policy Recommendations for Nutrition
Image Credit: Aakansha Maria Rajeev

UNICEF, United Nations International Children's Emergency Fund; FAO, Food and Agriculture Organization;
WHO, World Health Organization; ICDS, Integrated Child Development Services; HFSS, High Fat, Salt, or Sugar

Barriers and challenges
There are economic, cultural, urbanization, and digital media barriers to addressing NCDs through improved
nutrition. Low- and middle-income nations are facing the most pressing challenges, which include economic
constraints. People living in low-income families tend to be unable to afford healthy, nutritious foods and
instead rely on more available and cheaper energy-dense, low-nutrient options [63]. These dietary patterns
are associated with higher rates of obesity, diabetes, and other chronic diseases [40,62]. Food insecurity
exacerbates malnutrition, particularly among vulnerable individuals like children and elders, intensifying
the global NCD burden. National nutrition programs intended for low-income communities are also not
effective as a result of economic instability and rising food prices [64].

There are cultural beliefs and misinformation about nutrition itself, making it difficult to influence dietary
habits. Traditional dietary practices may be deeply ingrained and thus resist change, especially if high-fat or
high-sugar foods have been culturally valued in a society. When people receive misinformation on social
media or from unverified sources, they may practice harmful diets, which undermine public health
messaging [65].

The fast rate of urbanization has also transformed dietary habits as people relocate from rural to urban areas
and adopt Westernized diets high in fats, sugars, and refined carbohydrates [66]. This shift - characterized by
high energy intake and reduced physical activity - has contributed to the increase in obesity, hypertension,
and type 2 diabetes. There is limited access to fresh produce in urban environments, which complicates
efforts to implement successful nutrition interventions [67].

Future perspectives and research directions
Innovation in the use of technology, personalized strategies, and systemic integration represents the future
of pediatric nutrition and the prevention of NCDs. The science of nutrigenomics, which explores how genes
interact with diet, may represent an important means by which nutrition can be tailored to fit the genetic
makeup of the individual [68]. Understanding genes and how certain nutrients modulate metabolism enables
future dietary interventions that are best suited for each child and address problems such as obesity,
metabolic syndrome, and many other NCDs. Traditionally, personalized pediatric diets based on
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nutrigenomic research are expected to provide more precise and effective dietary recommendations and
improve health outcomes [68].

Artificial intelligence (AI) and digital tools are being used to change the way people monitor and control
their diets. With the help of AI, apps and wearable devices can monitor dietary intake and give real-time,
personalized feedback, which can make interventions more efficient. With these tools, healthcare providers
can measure the impact of dietary changes remotely, and this is valuable information that can inform eating
behavior modification. These technologies can be used to analyze large-scale population data and predict
the long-term impact of various dietary patterns on health outcomes [69].

Another promising approach to address deficiencies in micronutrients is the fortification of staple foods
with essential nutrients in low-resource settings. Deficiencies of iron, vitamin A, iodine, and zinc are key
contributors to many nutrition-related diseases, and these can be reduced with biofortified crops and
improved or enhanced supplements [70]. Finally, nutrition should be integrated into primary care and public
health systems to prevent NCDs. Through the integration of nutrition into regular healthcare, healthy living
can be promoted from an early age, and all populations can be given the dietary assistance required [71].

Conclusions
Pediatric nutrition is important, as it enhances lifelong health and minimizes the chances of NCDs at a
tender age. Childhood interventions, including exclusive breastfeeding, balanced complementary feeding,
and the right amount of the necessary nutrients, can greatly decrease the chances of developing conditions
such as obesity, diabetes, and cardiovascular disorders. As the number of these diseases in young people is
increasing, there is an urgent need to have effective public health measures that promote healthy eating and
physical activity at the youngest age of life. Even though there has been improvement, there are still
numerous factors that limit the success of nutritional programs, such as food insecurity, socioeconomic
inequality, and misinformation. In the future, solutions to the problem of pediatric health outcomes will be
possible through personalized nutrition plans, technology-based dietary surveillance, and food fortification.
A key to long-term and sustainable benefits of nutritional support to children in different settings will be to
strengthen the process of integration of nutritional support in primary healthcare, communities, and
systems.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Aakansha Maria Rajeev, Harshini Malisetty, Omkar Prasad Baidya, Krishna Vamshy J,
Shilpi Siddhanta, Binthuja G. Dharan

Acquisition, analysis, or interpretation of data:  Aakansha Maria Rajeev, Harshini Malisetty, Omkar
Prasad Baidya, Krishna Vamshy J, Shilpi Siddhanta, Binthuja G. Dharan

Drafting of the manuscript:  Aakansha Maria Rajeev, Harshini Malisetty, Omkar Prasad Baidya, Krishna
Vamshy J, Shilpi Siddhanta, Binthuja G. Dharan

Critical review of the manuscript for important intellectual content:  Aakansha Maria Rajeev, Harshini
Malisetty, Omkar Prasad Baidya, Krishna Vamshy J, Shilpi Siddhanta, Binthuja G. Dharan

Supervision:  Binthuja G. Dharan

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Software used to construct figures: DALL·E 3 (OpenAI, San Francisco, CA, USA), and Microsoft PowerPoint
(Microsoft® Corp., Redmond, WA, USA).

References

 

2025 Rajeev et al. Cureus 17(7): e87431. DOI 10.7759/cureus.87431 7 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


1. Saavedra JM, Prentice AM: Nutrition in school-age children: a rationale for revisiting priorities . Nutr Rev.
2023, 81:823-43. 10.1093/nutrit/nuac089

2. Martín-Rodríguez A, Bustamante-Sánchez Á, Martínez-Guardado I, Navarro-Jiménez E, Plata-SanJuan E,
Tornero-Aguilera JF, Clemente-Suárez VJ: Infancy dietary patterns, development, and health: an extensive
narrative review. Children (Basel). 2022, 9:1072. 10.3390/children9071072

3. Noncommunicable diseases. (2024). Accessed: May 1, 2025: https://www.who.int/news-room/fact-
sheets/detail/noncommunicable-diseases.

4. Malnutrition. (2024). Accessed: May 1, 2025: https://www.who.int/news-room/fact-
sheets/detail/malnutrition.

5. Al-Hamad D, Raman V: Metabolic syndrome in children and adolescents. Transl Pediatr. 2017, 6:397-407.
10.21037/tp.2017.10.02

6. Popkin BM, Ng SW: The nutrition transition to a stage of high obesity and noncommunicable disease
prevalence dominated by ultra-processed foods is not inevitable. Obes Rev. 2022, 23:e13366.
10.1111/obr.13366

7. Kobylińska M, Antosik K, Decyk A, Kurowska K: Malnutrition in obesity: is it possible? . Obes Facts. 2022,
15:19-25. 10.1159/000519503

8. Likhar A, Patil MS: Importance of maternal nutrition in the first 1,000 days of life and its effects on child
development: a narrative review. Cureus. 2022, 14:e30083. 10.7759/cureus.30083

9. Jahan-Mihan A, Leftwich J, Berg K, Labyak C, Nodarse RR, Allen S, Griggs J: The impact of parental
preconception nutrition, body weight, and exercise habits on offspring health outcomes: a narrative review.
Nutrients. 2024, 16:4276. 10.3390/nu16244276

10. Munteanu C, Schwartz B: The relationship between nutrition and the immune system . Front Nutr. 2022,
9:1082500. 10.3389/fnut.2022.1082500

11. Harmancıoğlu B, Kabaran S: Maternal high fat diets: impacts on offspring obesity and epigenetic
hypothalamic programming. Front Genet. 2023, 14:1158089. 10.3389/fgene.2023.1158089

12. Uwaezuoke SN, Eneh CI, Ndu IK: Relationship between exclusive breastfeeding and lower risk of childhood
obesity: a narrative review of published evidence. Clin Med Insights Pediatr. 2017, 11:90196.
10.1177/1179556517690196

13. Chen S, Kuhn M, Prettner K, Bloom DE: The macroeconomic burden of noncommunicable diseases in the
United States: estimates and projections. PLoS One. 2018, 13:e0206702. 10.1371/journal.pone.0206702

14. Pennington E, Bell S, Hill JE: Should video laryngoscopy or direct laryngoscopy be used for adults
undergoing endotracheal intubation in the pre-hospital setting? A critical appraisal of a systematic review. J
Paramed Pract. 2023, 15:255-9. 10.1002/14651858

15. Kraef C, Wood B, von Philipsborn P, Singh S, Peterson SS, Kallestrup P: Primary health care and nutrition.
Bull World Health Organ. 2020, 98:886-93. 10.2471/BLT.20.251413

16. Escher NA, Andrade GC, Ghosh-Jerath S, Millett C, Seferidi P: The effect of nutrition-specific and nutrition-
sensitive interventions on the double burden of malnutrition in low-income and middle-income countries: a
systematic review. Lancet Glob Health. 2024, 12:e419-32. 10.1016/S2214-109X(23)00562-4

17. Savarino G, Corsello A, Corsello G: Macronutrient balance and micronutrient amounts through growth and
development. Ital J Pediatr. 2021, 47:109. 10.1186/s13052-021-01061-0

18. Joint WHO/FAO/UNU Expert Consultation: Protein and amino acid requirements in human nutrition . World
Health Organ Tech Rep Ser. 2007, 935:1-265.

19. Morris AL, Mohiuddin SS: Biochemistry, nutrients. StatPearls [Internet]. StatPearls Publishing, Treasure
Island (FL); 2025.

20. Domellöf M, Braegger C, Campoy C, et al.: Iron requirements of infants and toddlers . J Pediatr Gastroenterol
Nutr. 2014, 58:119-29. 10.1097/MPG.0000000000000206

21. Cormick G, Belizán JM: Calcium intake and health. Nutrients. 2019, 11:1606. 10.3390/nu11071606
22. Yee MM, Chin KY, Ima-Nirwana S, Wong SK: Vitamin A and bone health: a review on current evidence .

Molecules. 2021, 26:1757. 10.3390/molecules26061757
23. Verga MC, Scotese I, Bergamini M, et al.: Timing of complementary feeding, growth, and risk of non-

communicable diseases: systematic review and meta-analysis. Nutrients. 2022, 14:702. 10.3390/nu14030702
24. Diet, nutrition and the prevention of chronic diseases: report of a joint WHO/FAO expert consultation .

(2002). Accessed: May 1, 2025: https://www.who.int/publications/i/item/924120916X.
25. Food and Agriculture Organization of the United Nations: Human energy requirements: report of a joint

FAO/WHO/UNU expert consultation. Food Nutr Bull. 2005, 26:166.
26. WHO Technical Report Series: Protein and Amino Acid Requirements in Human Nutrition . World Health

Organization, 2007.
27. Guideline: sugars intake for adults and children . (2015). Accessed: May 1, 2025:

https://www.ncbi.nlm.nih.gov/books/NBK285538/.
28. Daily iron supplementation in children and adolescents 5-12 years of age . (2023). Accessed: May 1, 2025:

https://www.who.int/tools/elena/interventions/iron-children-5to12.
29. New reference values for calcium . Ann Nutr Metab. 2013, 63:186-92. 10.1159/000354482
30. Scientific opinion on the substantiation of a health claim related to increasing maternal folate status by

supplemental folate intake and reduced risk of neural tube defects pursuant to Article 14 of Regulation (EC)
No 1924/2006. (2013). Accessed: May 1, 2025: http://www.efsa.europa.eu/en/efsajournal/pub/3328.htm.

31. García-Casal MN: Reference values of vitamin A for the Venezuelan population (Article in Spanish) . Arch
Latinoam Nutr. 2013, 63:321-8.

32. Pludowski P, Grant WB, Karras SN, Zittermann A, Pilz S: Vitamin D supplementation: a review of the
evidence arguing for a daily dose of 2000 international units (50 µg) of vitamin D for adults in the general
population. Nutrients. 2024, 16:391. 10.3390/nu16030391

33. Hribar M, Hristov H, Lavriša Ž, et al.: Vitamin D intake in Slovenian adolescents, adults, and the elderly
population. Nutrients. 2021, 13:3528. 10.3390/nu13103528

34. Zinc supplementation and growth in children . (2023). Accessed: May 1, 2025:
https://www.who.int/tools/elena/interventions/zinc-stunting.

 

2025 Rajeev et al. Cureus 17(7): e87431. DOI 10.7759/cureus.87431 8 of 10

https://dx.doi.org/10.1093/nutrit/nuac089
https://dx.doi.org/10.1093/nutrit/nuac089
https://dx.doi.org/10.3390/children9071072
https://dx.doi.org/10.3390/children9071072
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://dx.doi.org/10.21037/tp.2017.10.02
https://dx.doi.org/10.21037/tp.2017.10.02
https://dx.doi.org/10.1111/obr.13366
https://dx.doi.org/10.1111/obr.13366
https://dx.doi.org/10.1159/000519503
https://dx.doi.org/10.1159/000519503
https://dx.doi.org/10.7759/cureus.30083
https://dx.doi.org/10.7759/cureus.30083
https://dx.doi.org/10.3390/nu16244276
https://dx.doi.org/10.3390/nu16244276
https://dx.doi.org/10.3389/fnut.2022.1082500
https://dx.doi.org/10.3389/fnut.2022.1082500
https://dx.doi.org/10.3389/fgene.2023.1158089
https://dx.doi.org/10.3389/fgene.2023.1158089
https://dx.doi.org/10.1177/1179556517690196
https://dx.doi.org/10.1177/1179556517690196
https://dx.doi.org/10.1371/journal.pone.0206702
https://dx.doi.org/10.1371/journal.pone.0206702
https://dx.doi.org/10.1002/14651858
https://dx.doi.org/10.1002/14651858
https://dx.doi.org/10.2471/BLT.20.251413
https://dx.doi.org/10.2471/BLT.20.251413
https://dx.doi.org/10.1016/S2214-109X(23)00562-4
https://dx.doi.org/10.1016/S2214-109X(23)00562-4
https://dx.doi.org/10.1186/s13052-021-01061-0
https://dx.doi.org/10.1186/s13052-021-01061-0
https://pubmed.ncbi.nlm.nih.gov/18330140/
https://www.ncbi.nlm.nih.gov/books/NBK554545/
https://dx.doi.org/10.1097/MPG.0000000000000206
https://dx.doi.org/10.1097/MPG.0000000000000206
https://dx.doi.org/10.3390/nu11071606
https://dx.doi.org/10.3390/nu11071606
https://dx.doi.org/10.3390/molecules26061757
https://dx.doi.org/10.3390/molecules26061757
https://dx.doi.org/10.3390/nu14030702
https://dx.doi.org/10.3390/nu14030702
https://www.who.int/publications/i/item/924120916X
https://www.who.int/publications/i/item/924120916X
https://openknowledge.fao.org/server/api/core/bitstreams/65875dc7-f8c5-4a70-b0e1-f429793860ae/content
https://apps.who.int/iris/bitstream/handle/10665/43411/WHO_TRS_935_eng.pdf
https://www.ncbi.nlm.nih.gov/books/NBK285538/
https://www.ncbi.nlm.nih.gov/books/NBK285538/
https://www.who.int/tools/elena/interventions/iron-children-5to12
https://www.who.int/tools/elena/interventions/iron-children-5to12
https://dx.doi.org/10.1159/000354482
https://dx.doi.org/10.1159/000354482
http://www.efsa.europa.eu/en/efsajournal/pub/3328.htm
http://www.efsa.europa.eu/en/efsajournal/pub/3328.htm
https://pubmed.ncbi.nlm.nih.gov/25924463/
https://dx.doi.org/10.3390/nu16030391
https://dx.doi.org/10.3390/nu16030391
https://dx.doi.org/10.3390/nu13103528
https://dx.doi.org/10.3390/nu13103528
https://www.who.int/tools/elena/interventions/zinc-stunting
https://www.who.int/tools/elena/interventions/zinc-stunting


35. Bjørke-Monsen AL, Ueland PM: Folate - a scoping review for Nordic nutrition recommendations 2023 . Food
Nutr Res. 2023, 67:10258. 10.29219/fnr.v67.10258

36. Pravst I, Lavriša Ž, Hribar M, et al.: Dietary intake of folate and assessment of the folate deficiency
prevalence in Slovenia using serum biomarkers. Nutrients. 2021, 13:3860. 10.3390/nu13113860

37. Rochlani Y, Pothineni NV, Kovelamudi S, Mehta JL: Metabolic syndrome: pathophysiology, management,
and modulation by natural compounds. Ther Adv Cardiovasc Dis. 2017, 11:215-25.
10.1177/1753944717711379

38. Wells JC, Sawaya AL, Wibaek R, Mwangome M, Poullas MS, Yajnik CS, Demaio A: The double burden of
malnutrition: aetiological pathways and consequences for health. Lancet. 2020, 395:75-88. 10.1016/S0140-
6736(19)32472-9

39. Monda A, de Stefano MI, Villano I, et al.: Ultra-processed food intake and increased risk of obesity: a
narrative review. Foods. 2024, 13:2627. 10.3390/foods13162627

40. Goel A, Reddy S, Goel P: Causes, consequences, and preventive strategies for childhood obesity: a narrative
review. Cureus. 2024, 16:e64985. 10.7759/cureus.64985

41. Sami W, Ansari T, Butt NS, Hamid MR: Effect of diet on type 2 diabetes mellitus: a review . Int J Health Sci
(Qassim). 2017, 11:65-71.

42. Klein S, Gastaldelli A, Yki-Järvinen H, Scherer PE: Why does obesity cause diabetes?. Cell Metab. 2022,
34:11-20. 10.1016/j.cmet.2021.12.012

43. Hardy OT, Czech MP, Corvera S: What causes the insulin resistance underlying obesity?. Curr Opin
Endocrinol Diabetes Obes. 2012, 19:81-7. 10.1097/MED.0b013e3283514e13

44. Zhang YJ, Li S, Gan RY, Zhou T, Xu DP, Li HB: Impacts of gut bacteria on human health and diseases . Int J
Mol Sci. 2015, 16:7493-519. 10.3390/ijms16047493

45. Galicia-Garcia U, Benito-Vicente A, Jebari S, et al.: Pathophysiology of type 2 diabetes mellitus . Int J Mol
Sci. 2020, 21:6275. 10.3390/ijms21176275

46. Cerf ME: Beta cell physiological dynamics and dysfunctional transitions in response to islet inflammation in
obesity and diabetes. Metabolites. 2020, 10:452. 10.3390/metabo10110452

47. Nogueira JP, Cusi K: Role of insulin resistance in the development of nonalcoholic fatty liver disease in
people with type 2 diabetes: from bench to patient care. Diabetes Spectr. 2024, 37:20-8. 10.2337/dsi23-0013

48. Manna P, Jain SK: Obesity, oxidative stress, adipose tissue dysfunction, and the associated health risks:
causes and therapeutic strategies. Metab Syndr Relat Disord. 2015, 13:423-44. 10.1089/met.2015.0095

49. Rohm TV, Meier DT, Olefsky JM, Donath MY: Inflammation in obesity, diabetes, and related disorders.
Immunity. 2022, 55:31-55. 10.1016/j.immuni.2021.12.013

50. Funk SD, Yurdagul A Jr, Orr AW: Hyperglycemia and endothelial dysfunction in atherosclerosis: lessons from
type 1 diabetes. Int J Vasc Med. 2012, 2012:569654. 10.1155/2012/569654

51. Miller GD: Appetite regulation: hormones, peptides, and neurotransmitters and their role in obesity . Am J
Lifestyle Med. 2017, 13:586-601. 10.1177/1559827617716376

52. Widmer RJ, Flammer AJ, Lerman LO, Lerman A: The Mediterranean diet, its components, and cardiovascular
disease. Am J Med. 2015, 128:229-38. 10.1016/j.amjmed.2014.10.014

53. Caprara G: Mediterranean-type dietary pattern and physical activity: the winning combination to
counteract the rising burden of non-communicable diseases (NCDs). Nutrients. 2021, 13:429.
10.3390/nu13020429

54. Clem J, Barthel B: A look at plant-based diets . Mo Med. 2021, 118:233-8.
55. Satija A, Hu FB: Plant-based diets and cardiovascular health . Trends Cardiovasc Med. 2018, 28:437-41.

10.1016/j.tcm.2018.02.004
56. Challa HJ, Ameer MA, Uppaluri KR: DASH diet to stop hypertension. StatPearls [Internet]. StatPearls

Publishing, Treasure Island (FL); 2023.
57. Wethington HR, Finnie RK, Buchanan LR, et al.: Healthier food and beverage interventions in schools: four

community guide systematic reviews. Am J Prev Med. 2020, 59:15-26. 10.1016/j.amepre.2020.01.011
58. Global strategy on diet, physical activity and health . (2004). Accessed: May 1, 2025:

https://www.who.int/publications/i/item/9241592222.
59. Infant and young child feeding. (2025). Accessed: May 1, 2025:

https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding/.
60. Abad-Segura E, González-Zamar MD, Gómez-Galán J, Bernal-Bravo C: Management accounting for healthy

nutrition education: meta-analysis. Nutrients. 2020, 12:3715. 10.3390/nu12123715
61. Thapliyal N, Bassi S, Bahl D, et al.: A scoping review of existing policy instruments to tackle overweight and

obesity in India: recommendations for a social and behaviour change communication strategy. F1000Res.
2024, 13:496. 10.12688/f1000research.149857.2

62. Dillman Carpentier FR, Correa T, Reyes M, Taillie LS: Evaluating the impact of Chile's marketing regulation
of unhealthy foods and beverages: pre-school and adolescent children's changes in exposure to food
advertising on television. Public Health Nutr. 2020, 23:747-55. 10.1017/S1368980019003355

63. Katre A, Raddatz B: Low-income families’ direct participation in food-systems innovation to promote
healthy food behaviors. Nutrients. 2023, 15:1271. 10.3390/nu15051271

64. Wells JC, Marphatia AA, Amable G, et al.: The future of human malnutrition: rebalancing agency for better
nutritional health. Global Health. 2021, 17:119. 10.1186/s12992-021-00767-4

65. Suarez-Lledo V, Alvarez-Galvez J: Prevalence of health misinformation on social media: systematic review . J
Med Internet Res. 2021, 23:e17187. 10.2196/17187

66. Casari S, Di Paola M, Banci E, et al.: Changing dietary habits: the impact of urbanization and rising socio-
economic status in families from Burkina Faso in sub-Saharan Africa. Nutrients. 2022, 14:1782.
10.3390/nu14091782

67. Westbury S, Ghosh I, Jones HM, et al.: The influence of the urban food environment on diet, nutrition and
health outcomes in low-income and middle-income countries: a systematic review. BMJ Glob Health. 2021,
6:6358. 10.1136/bmjgh-2021-006358

68. German JB, Zivkovic AM, Dallas DC, Smilowitz JT: Nutrigenomics and personalized diets: what will they
mean for food?. Annu Rev Food Sci Technol. 2011, 2:97-123. 10.1146/annurev.food.102308.124147

 

2025 Rajeev et al. Cureus 17(7): e87431. DOI 10.7759/cureus.87431 9 of 10

https://dx.doi.org/10.29219/fnr.v67.10258
https://dx.doi.org/10.29219/fnr.v67.10258
https://dx.doi.org/10.3390/nu13113860
https://dx.doi.org/10.3390/nu13113860
https://dx.doi.org/10.1177/1753944717711379
https://dx.doi.org/10.1177/1753944717711379
https://dx.doi.org/10.1016/S0140-6736(19)32472-9
https://dx.doi.org/10.1016/S0140-6736(19)32472-9
https://dx.doi.org/10.3390/foods13162627
https://dx.doi.org/10.3390/foods13162627
https://dx.doi.org/10.7759/cureus.64985
https://dx.doi.org/10.7759/cureus.64985
https://pmc.ncbi.nlm.nih.gov/articles/PMC5426415/
https://dx.doi.org/10.1016/j.cmet.2021.12.012
https://dx.doi.org/10.1016/j.cmet.2021.12.012
https://dx.doi.org/10.1097/MED.0b013e3283514e13
https://dx.doi.org/10.1097/MED.0b013e3283514e13
https://dx.doi.org/10.3390/ijms16047493
https://dx.doi.org/10.3390/ijms16047493
https://dx.doi.org/10.3390/ijms21176275
https://dx.doi.org/10.3390/ijms21176275
https://dx.doi.org/10.3390/metabo10110452
https://dx.doi.org/10.3390/metabo10110452
https://dx.doi.org/10.2337/dsi23-0013
https://dx.doi.org/10.2337/dsi23-0013
https://dx.doi.org/10.1089/met.2015.0095
https://dx.doi.org/10.1089/met.2015.0095
https://dx.doi.org/10.1016/j.immuni.2021.12.013
https://dx.doi.org/10.1016/j.immuni.2021.12.013
https://dx.doi.org/10.1155/2012/569654
https://dx.doi.org/10.1155/2012/569654
https://dx.doi.org/10.1177/1559827617716376
https://dx.doi.org/10.1177/1559827617716376
https://dx.doi.org/10.1016/j.amjmed.2014.10.014
https://dx.doi.org/10.1016/j.amjmed.2014.10.014
https://dx.doi.org/10.3390/nu13020429
https://dx.doi.org/10.3390/nu13020429
https://pmc.ncbi.nlm.nih.gov/articles/PMC8210981/
https://dx.doi.org/10.1016/j.tcm.2018.02.004
https://dx.doi.org/10.1016/j.tcm.2018.02.004
https://www.ncbi.nlm.nih.gov/books/NBK482514/
https://dx.doi.org/10.1016/j.amepre.2020.01.011
https://dx.doi.org/10.1016/j.amepre.2020.01.011
https://www.who.int/publications/i/item/9241592222
https://www.who.int/publications/i/item/9241592222
https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding/
https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding/
https://dx.doi.org/10.3390/nu12123715
https://dx.doi.org/10.3390/nu12123715
https://dx.doi.org/10.12688/f1000research.149857.2
https://dx.doi.org/10.12688/f1000research.149857.2
https://dx.doi.org/10.1017/S1368980019003355
https://dx.doi.org/10.1017/S1368980019003355
https://dx.doi.org/10.3390/nu15051271
https://dx.doi.org/10.3390/nu15051271
https://dx.doi.org/10.1186/s12992-021-00767-4
https://dx.doi.org/10.1186/s12992-021-00767-4
https://dx.doi.org/10.2196/17187
https://dx.doi.org/10.2196/17187
https://dx.doi.org/10.3390/nu14091782
https://dx.doi.org/10.3390/nu14091782
https://dx.doi.org/10.1136/bmjgh-2021-006358
https://dx.doi.org/10.1136/bmjgh-2021-006358
https://dx.doi.org/10.1146/annurev.food.102308.124147
https://dx.doi.org/10.1146/annurev.food.102308.124147


69. Shajari S, Kuruvinashetti K, Komeili A, Sundararaj U: The emergence of AI-based wearable sensors for
digital health technology: a review. Sensors (Basel). 2023, 23:9498. 10.3390/s23239498

70. Avnee A, Sood S, Chaudhary DR, Jhorar P, Rana RS: Biofortification: an approach to eradicate micronutrient
deficiency. Front Nutr. 2023, 10:1233070. 10.3389/fnut.2023.1233070

71. Rodríguez-Mañas L, Murray R, Glencorse C, Sulo S: Good nutrition across the lifespan is foundational for
healthy aging and sustainable development. Front Nutr. 2023, 9:1113060. 10.3389/fnut.2022.1113060

 

2025 Rajeev et al. Cureus 17(7): e87431. DOI 10.7759/cureus.87431 10 of 10

https://dx.doi.org/10.3390/s23239498
https://dx.doi.org/10.3390/s23239498
https://dx.doi.org/10.3389/fnut.2023.1233070
https://dx.doi.org/10.3389/fnut.2023.1233070
https://dx.doi.org/10.3389/fnut.2022.1113060
https://dx.doi.org/10.3389/fnut.2022.1113060

	Pediatric Nutrition and Its Role in Preventing Non-communicable Diseases: A Review
	Abstract
	Introduction And Background
	Review
	Overview of pediatric nutritional requirements
	TABLE 1: Age-Specific Recommended Daily Nutrient Intake in Pediatric Populations

	Epidemiology of NCDs in children and adolescents
	Mechanistic link between nutrition and NCDs
	TABLE 2: Mechanisms Linking High-Glycemic Diets and Insulin Resistance in the Development of NCDs

	Dietary patterns and interventions
	FIGURE 1: DASH Diet and Its Role in Reducing Hypertension

	Policy, guidelines, and global strategies
	FIGURE 2: Global Strategies and Policy Recommendations for Nutrition

	Barriers and challenges
	Future perspectives and research directions

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


