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Introduction
In recent years, mental health disorders such as depression, 
anxiety, and cognitive decline have become leading 
contributors to the global burden of disease. While the 
causes of mental illness are multifactorial, a growing 
body of research suggests that micronutrient intake plays a 
significant role in supporting cognitive function and mental 
well-being. Micronutrients vitamins and minerals required in 
small quantities are essential for neurological development, 
neurotransmitter synthesis, and the regulation of inflammation 
and oxidative stress. Their deficiencies have been linked to 
impaired brain function and poor mental health outcomes 
across different age groups [1].

The brain is a metabolically active organ that relies on a 
steady supply of micronutrients to maintain structure and 
function. Nutrients such as B vitamins, vitamin D, iron, 
zinc, magnesium, and omega-3 fatty acids contribute to 
neurotransmitter synthesis (e.g., serotonin, dopamine), 
myelin formation, synaptic plasticity, and neuronal signaling. 
Deficiencies in these nutrients can disrupt these processes, 
leading to cognitive impairment and emotional instability [2].

The B-vitamin complex (especially B6, B9/folate, and B12) 
is critical for one-carbon metabolism and the synthesis of 
neurotransmitters. Folate and B12 are also involved in the 
regulation of homocysteine levels—elevated homocysteine 
is associated with cognitive decline and depression. Multiple 
studies have found that supplementation with B vitamins 
can improve mood and reduce symptoms of depression, 
particularly in older adults or those with low baseline levels 
[3].

Often called the “sunshine vitamin,” vitamin D is now 
recognized for its role in brain development and immune 
modulation. Low levels of vitamin D have been linked to 
depression, seasonal affective disorder (SAD), and cognitive 
dysfunction. Vitamin D receptors are present in brain regions 
such as the hippocampus, which is involved in mood regulation 
and memory. Supplementation in deficient individuals may 
alleviate symptoms of depression, although findings vary 
depending on baseline status and dosage [4].

Iron is essential for oxygen transport and neurotransmitter 
metabolism. Iron deficiency, especially during childhood and 
adolescence, can impair attention, learning, and IQ. In adults, 
low iron levels are associated with fatigue, poor concentration, 

and depressive symptoms. In pregnant women, iron deficiency 
can have lasting effects on fetal brain development and later 
cognitive outcomes in children [5].

Zinc and magnesium are trace minerals involved in synaptic 
transmission and enzyme regulation. Zinc deficiency has been 
observed in individuals with depression, and supplementation 
has been shown to enhance the effects of antidepressants. 
Magnesium plays a role in stress regulation and NMDA 
receptor function; studies suggest that low magnesium levels 
correlate with increased anxiety and depressive behavior [6].

Although not classified as micronutrients, omega-3 fatty 
acids, particularly DHA (docosahexaenoic acid), are essential 
for brain development and mental health. Low levels of 
omega-3s have been linked to attention deficit hyperactivity 
disorder (ADHD), depression, and dementia. Meta-analyses 
indicate that supplementation can improve symptoms in major 
depressive disorder and support cognitive function in aging 
populations [7].

Populations at higher risk for micronutrient deficiencies—
including children, pregnant women, the elderly, and 
individuals with restrictive diets—are especially vulnerable to 
mental health issues. Socioeconomic status, food insecurity, 
and poor dietary habits exacerbate the risk of deficiency-
related mental illness [8]. 

While the link between micronutrients and mental health is 
increasingly supported, supplementation alone is not a cure. 
Mental health is influenced by genetics, environment, trauma, 
and lifestyle factors such as sleep, exercise, and social support 
[9]. 

Nonetheless, ensuring adequate nutrient intake through 
diet or supplements should be part of a comprehensive 
approach to mental well-being. Addressing these disparities 
through nutrition education, food fortification, and targeted 
supplementation can have significant public health benefits 
[10].

Conclusion
Micronutrients are fundamental to mental health and cognitive 
performance. Deficiencies in B vitamins, vitamin D, iron, 
zinc, and magnesium can negatively affect mood, cognition, 
and neurological development. Ensuring adequate intake of 
these nutrients, especially among vulnerable populations, 
offers a valuable strategy in preventing and managing mental 
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health disorders. As research continues to evolve, integrating 
nutritional strategies into mental health care can lead to more 
effective and holistic outcomes.
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