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Childhood is the most critical ontogenetic stage of human life, during which the central 

nervous system develops intensively. Optimal nutrition and an adequate supply of 

micronutrients are essential for the formation of interneuronal connections, synaptic plasticity, 

and myelination processes. Vitamins act as biological catalysts and play a key role in 

neurotransmitter synthesis, antioxidant defense, and regulation of gene expression. 

According to reports of the World Health Organization, hypovitaminosis in children is 

associated not only with impaired physical growth but also with reduced indicators of 

intellectual development. Vitamin A deficiency suppresses neuronal differentiation, vitamin 

D deficiency affects mechanisms of brain plasticity, while deficiencies of B-group vitamins—

particularly B₁₂, B₆, and folate—are accompanied by disturbances in neurotransmission and 

myelin synthesis. 

Vitamin A (retinol) regulates neuronal migration and synaptogenesis during central nervous 

system development. Studies indicate that children with vitamin A deficiency exhibit lower 

performance in visual perception, spatial reasoning, and memory. A cohort study conducted 

in South Asia showed that children with hypovitaminosis A had cognitive test scores that were 

on average 10–15% lower. 

Vitamin D has neuroprotective properties and regulates calcium homeostasis in brain cells. 

Numerous epidemiological studies have reported associations between vitamin D deficiency 

during the prenatal period and early childhood and attention deficit as well as reduced learning 

capacity. European cohort studies have demonstrated that children with low serum 25-

hydroxyvitamin D [25(OH)D] levels had IQ scores that were on average 7–8 points lower. 

B-group vitamins, especially vitamin B₁₂ and folate, play a crucial role in the formation of the 

neuronal myelin sheath. Their deficiency is associated with cognitive slowing, delayed speech 

development, and psychomotor dysfunction. Studies conducted in African countries have 

found that children with vitamin B₁₂ deficiency show significantly poorer academic 

performance at school. 

The analyzed scientific evidence indicates that hypovitaminosis of vitamins A, D, and B group 

exerts a multifactorial and profound impact on cognitive development in children. This effect 

is not limited to biological mechanisms alone but is closely linked to socio-economic 

conditions, dietary patterns, and access to healthcare services. Vitamin deficiencies often 
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remain subclinical and can impair brain development before overt clinical signs appear, 

highlighting the importance of early screening and preventive strategies. 

Deficiency of vitamins A, D, and B group in children is reliably associated with delayed 

cognitive development, as well as reduced memory and attention functions. Scientific evidence 

confirms that adequate provision of these vitamins is an important preventive factor in the 

development of children’s intellectual potential. 

Prevention of hypovitaminosis should begin in early childhood. Nutritional strategies and 

vitamin fortification programs must be developed on a solid scientific basis. Reducing vitamin 

deficiencies should be regarded as one of the priority directions of public health in 

safeguarding child health. 
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