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Malnutrition is a silent epidemic that is associated with structural and 

functional brain disease. Malnourished children have been found to 

have a wide range of cognitive abnormalities.Malnutrition in under five 

yearschildren has been linked to lower intelligence quotient, cognitive 

development, academic achievement, and behavioural difficulties in 

school-aged children compared to matched controls.The aim of this 

review is to give a comprehensive overview of the current knowledge 

on the link between malnutrition and cognitive development. A study 

was conducted by the secondary data including review paper, research 

articles, WHO report, newspaper articles and NFHS-5 report in the 

literature that have attempted the existing knowledge on the study. This 

article discusses the most important malnourished factors and its 

associations with cognitive functions. 
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Introduction:- 
Malnutrition impacts cognitive development in the form of stunting and wasting among children of their full 

potential, having repercussions for children, countries, and the global community. Children who receive proper 

nutrition develop, grow, learn, play, engage, and contribute. According to Global Nutrition Report 2021,an 

unacceptable proportion of people are still suffering from starvation. Low birth weight affects 20.5 million newborns 

worldwide (14.6 percent of all live births) (Global Nutrition Report, 2021). There are 149.2 million stunted 

children under five, 45.4 million wasting children (6.7 percent), and 38.9 million overweight children (5.7 

percent)(WHO, 2021).If the meet its global targets (Childhood wasting,childhoodoverweight,Anaemia,Low birth 

weight, Breast feeding) of bringing the total number of stunted children down to 87 million by 2030 and 104 million 

by 2025,more aggressive measures will be required.In the meanwhile,meeting the overweight objective would 

necessitate reversing the existing trend(UNICEF, 2020). All-India level child nutrition indicators show a minor 

improvement as stunting has decreased from 38 to 36 percent, wasting from 21 to 19 percent, and underweight from 

36 percent (NFHS-5). 

 

Many researches includedconnection between cognitive functions and biochemical markers,have attempted to 

elucidate the mechanisms behind the emergence of these dysfunctions(Kar et al., 2008). Malnutrition may cause a 

slowed rate of improvement in some but not all higher order cognitive activities with aging,as well as long – term 

cognitive deficits.Chronic protein energy deficit interferes with the ongoing development of higher cognitive 
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processes in children rather than leading to a generalized cognitive impairment. Structural malnutrition manifests as 

tissue damage, growth retardation, disorganized differentiation, decreased synapses and synaptic neurotransmitters, 

delayed myelination, and reduced overall development of dendritic arborization of the developing brain. 

 

Future generations are impacted by the long-term cognitive effects of childhood starvation. Nevertheless, there aren't 

many neuroimaging studies using more recent techniques to investigate brain anatomy and function in populations 

with a history of childhood starvation, and the results haven't yet been linked to behavioural or cognitive outcomes. 

A complete picture of the impact of the childhood starvation on the brain is urgently needed, one that connects the 

evolution of the brain and cognition over time.This awareness will help us better identify those who are most 

vulnerable to neurodevelopmental issues, which will enable us to create early, focused treatments to enhance the 

health and well-being of those who were malnourished as children(Galler et al., 2021). 

 

Review of Literature:- 
Malnutrition effects on motor activities, cognitive function,attention span,language development and physical work 

capacity, which has an impact on childhood performance and health. Memory issues, intellectual sluggishnessor 

learning problems in reading, writing, or arithmetic are all signs of cognitive abnormalities brought on by 

malnutrition(Algarín, 2013).  

 

Childhood malnutrition associated with environmental and social factors, including poverty, overcrowding, maternal 

depression, poor maternal intelligence quotient and child maltreatment, have a significant impact on cognitive, 

language, and socio-emotional development(Algarín et al., 2013).
 

 

Problems in the structure and function of the brain are associated with malnutrition. In the developing brain, 

structural malnutrition manifests as tissue damage, growth retardation, disorganized differentiation, decreased 

synapses and synaptic neurotransmitters, delayed myelination, and reduced overall development of dendritic 

arborization. Delays in the brain's temporal sequences' maturity interfere with the formation of neural 

networks(Rathod et al., 2016). 

 

Numerous environmental elements, including nutrition, have been shown to have an impact on neurocognitive 

development in both humans and animals. It has been proven that nutrition has an impact on the brain throughout 

one's life. The methods by which nutrition affects mental health, on the other hand, are still unknown. Deficits in 

omega-3 fatty acids and vitamin B12 have been associated with adverse effects on synaptic plasticity and cognition. 

While research indicates that taking supplements of omega-3 fatty acids and vitamin B12 can reduce the risk of 

cognitive impairment(Bryan et al., 2004). 

 

Findings: - 
Micronutrients are one of many elements that influence cognitive development as well as brain growth. 

Micronutrients strongly associated with improved cognitive function. Vitamin A also affects the brain. The retinoids 

control the differentiation of neurons and may possibly be involved in depression, sleep, memory, Parkinson's 

disease, and Alzheimer's disease(Benton, 2008).Two main types of micronutrients required for optimal cognitive 

function are the water-soluble vitamins (B complex and C) and the minerals calcium, magnesium, and zinc. Vitamin 

B2, B6, B12, nicotinamide,folate, and vitamin C are specifically required for the metabolism of dopamine and 

noradrenaline within the CNS (Table no.1). B vitamins and vitamin C work together in happens during histamine 

breakdown and the brain's tryptophan(Hioui, 2019). 

 

Table no.1: - 

Examples of how water-soluble vitamins affect the creation of neurotransmitters via influencing the metabolism of 

amino acids 

Ascorbic Acid Tyrosine  Dopamine  

 Noradrenaline  

Thymine Glutamic acid  GABA (γ-aminobutyric acid) 

 

Riboflavin 

Tyrosine  Noradrenaline  

 Serotonin  

 Benzylamine 

 Tryptophan  
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Nicotinamide  5-Hydroxytryptamine  

 Serotonin 

 

 

Pyridoxine 

 

 

Glutamic acid 

 GABA tyrosine  

  Dopamine  

 Adrenaline  

 Noradrenaline Tryptophan  

 5-Hydroxytryptamine 

 Serotonin Histidine  

 Histamine 

Source- E HUSKISSON1, S MAGGINI2 AND M RUF2 1Consultant Physician, King Edward VII Hospital, 

London; 2Bayer Consumer Care AG, Basel, Switzerland, 2007, The Influence of Micronutrients on 

Cognitive Function and Performance  

 

 

Many numbers of micronutrients essential for cognitive development.Iron, zinc, and iodine are a few of them. Zinc 

is a necessary micromineral that contains 200 enzymes. It is also a structural component of numerous proteins, 

hormones, hormone receptors, and neuropeptides(Sandstead, 2000). Cognitive impairment has been demonstrated 

to be one of the primary health effects of zinc deficiency, even if the exact role of zinc in the brain is still elusive. 

(Huskisson et al., 2007).Micronutrient deficiencies, such as those in iron and selenium, may affect iodine status and 

increase the symptoms of iodine shortage. In children with goitre, iron deficiency can change how the CNS regulates 

thyroid metabolism and how well iodized salt and oil work to treat the condition(Hioui, 2019). 

 

Conclusion:- 
The present study revealed that many more micronutrients was playing crucial role in cognitive development.Most 

of the researches’ found malnutrition is silently affects under five years of age children. In this stage balanced diet 

provides nourishment to children for proper development of organs and other biochemical functions. Therefore, 

Child can perform very well in all achievements.The study contains major scientific research on early childhood 

malnutrition and its effects on brain functions and cognition, as well as issues that emerged up in studies conducted 

in underdeveloped nations. The findings of these searches consistently show that cognitive performance declines 

with age. Malnutrition throughout childhood has long-lasting impacts on cognition that affect the following 

generation.Chronic protein energy deficiency does not only manifest as general cognitive impairment in comparison 

to children who receive appropriate nourishment; it also has distinct effects on the development of cognitive 

processes during childhood. In addition to permanent cognitive deficiencies that do not significantly improve with 

age, stunting may cause delays in the development of cognitive skills. During childhood, when cognitive processes 

are developing at a rapid pace, protein energy deficiency has a more severe effect on the rate of attention, executive 

functions including cognitive flexibility, working memory, and visuospatial abilities like visual construction. 
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