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ABSTRACT 

Depression among youth is a growing public health concern, with rising prevalence and significant long-term consequences. 

Emerging evidence suggests a link between vitamin B12 deficiency and depressive symptoms, given its essential role in neurological 

function, neurotransmitter synthesis, and overall mental well-being. The impact of vitamin B12 on depression in youth, examining 

the potential consequences of deficiency and the therapeutic benefits of supplementation. Vitamin B12 deficiency is increasingly 

recognized in adolescents due to dietary patterns, malabsorption issues, and underlying medical conditions. Deficiency can 

contribute to neurochemical imbalances, particularly in serotonin and dopamine pathways, which are critical in mood regulation. 

Studies suggest that low B12 levels are associated with increased depressive symptoms, cognitive impairment, and fatigue in young 

individuals. Furthermore, certain populations, such as vegetarians, individuals with gastrointestinal disorders, and those with genetic 

predispositions, are at higher risk. Intervention studies indicate that B12 supplementation, particularly when combined with other B 

vitamins, may improve mood and alleviate depressive symptoms. However, the extent of its efficacy remains debated, with some 

studies suggesting benefits only in cases of deficiency. While evidence supports the role of B12 in mental health, further randomized 

controlled trials are needed to establish optimal dosages, treatment duration, and long-term effects. This review highlights the 

importance of early screening for vitamin B12 deficiency in at-risk youth and the potential for targeted nutritional interventions to 

complement existing depression treatments. Addressing B12 deficiency may offer a promising, low-risk approach to improving 

mental health outcomes in young populations. 
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INTRODUCTION 

Depression is a major mental health concern among youth, affecting millions worldwide and significantly impacting their quality 

of life. While psychological and environmental factors contribute to the onset of depression, biological factors, including nutritional 

deficiencies, are increasingly being recognized for their role in mood regulation. Among these, Vitamin B12 has gained attention 

due to its essential function in neurological processes and mental well-being (Smith et al., 2020). Vitamin B12, also known as 

cobalamin, is a water-soluble vitamin crucial for brain health. It plays a key role in neurotransmitter synthesis, myelin formation, 

and homocysteine metabolism processes that are directly linked to cognitive function and emotional stability (O’Leary & Samman, 

2010; Smith & Refsum, 2016). Deficiency in Vitamin B12 has been associated with a range of neurological and psychiatric 

symptoms, including cognitive impairments, fatigue, and depressive symptoms. Emerging research suggests that inadequate levels 

of this vitamin may contribute to an increased risk of depression among young individuals, raising concerns about dietary patterns 

and accessibility to B12-rich foods (Sahu, P et al.,2022). Several factors influence Vitamin B12 deficiency in youth, including 

dietary habits, genetic predispositions, and socioeconomic conditions. Vegan and vegetarian diets, for instance, often lack sufficient 

B12 intake, making individuals following these diets more susceptible to deficiency-related mental health issues (Clemente-Suárez, 

V. J. et al., 2025). Furthermore, disparities in healthcare access and nutritional education may exacerbate the risk of deficiency, 

particularly in low-income populations. This review explores the relationship between Vitamin B12 and depression in youth, 

examining the biological mechanisms that link B12 deficiency to mood disorders. It also evaluates the potential of B12 

supplementation as an adjunctive treatment for depression. While evidence suggests a possible correlation, further research is needed 

to establish causal relationships and determine the effectiveness of B12 therapy in improving mental health outcomes among young 

individuals (Johnson & Smith, 2020). 
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Understanding Vitamin B12 

Vitamin B12, or cobalamin, is an essential water-soluble vitamin that plays a critical role in maintaining neurological health, red 

blood cell production, and DNA synthesis. One of its most important functions is its involvement in neurotransmitter synthesis, 

which directly influences mood regulation and cognitive function (National Institutes of Health, 2022; Smith et al., 2018). It is also 

crucial for myelin formation, a protective sheath around nerve fibers that ensures efficient nerve signaling. Additionally, Vitamin 

B12 aids in the metabolism of homocysteine, an amino acid linked to neurodegenerative and mood disorders when present in high 

levels (Mythili, S., & Nataraju, A. M. 2021). Deficiency in B12 can disrupt these processes, potentially contributing to symptoms 

such as fatigue, cognitive decline, and depression. Since the human body cannot produce Vitamin B12 on its own, it must be obtained 

from dietary sources or supplements (National Institutes of Health, 2021). The richest sources of B12 include animal-based foods 

such as meat, fish, poultry, eggs, and dairy products. Among these, organ meats like liver, as well as shellfish, are particularly high 

in B12. Fortified foods, such as certain cereals, plant-based milk alternatives, and nutritional yeast, serve as key sources for 

individuals following vegetarian or vegan diets. Those at risk of deficiency, including individuals with restrictive diets, 

gastrointestinal disorders, or poor nutrient absorption, may require B12 supplementation (National Institutes of Health (NIH) 2022). 

 

Figure 1. The role of Vitamin B12 in Mental Health. 

Understanding the functions and sources of Vitamin B12 is crucial in addressing its role in mental health, particularly in youth. 

Ensuring adequate intake through diet or supplementation may help support brain function, mood stability, and overall well-being 

(National Institutes of Health 2022).  

The Link Between Vitamin B12 Deficiency and Depression 

Vitamin B12 plays a fundamental role in brain function and emotional well-being, making its deficiency a potential risk factor for 

depression in youth. As a crucial nutrient for neurological health, Vitamin B12 is involved in neurotransmitter synthesis, myelin 

production, and the regulation of homocysteine levels, all of which contribute to cognitive function and mood stability (Bottiglieri, 

T. 1997). Deficiency in this vitamin has been linked to an increased prevalence of depressive symptoms, fatigue, and cognitive 

decline, raising concerns about its impact on mental health. One of the primary ways Vitamin B12 deficiency contributes to 

depression is through its role in neurotransmitter production (Smith, J. 2020). B12 is essential for the synthesis of serotonin and 

dopamine key neurotransmitters responsible for mood regulation. Low levels of these neurotransmitters are commonly associated 

with depressive disorders, suggesting that inadequate B12 intake may lead to chemical imbalances that trigger or exacerbate 

depressive symptoms (Skerrett, P. J. 2013). Additionally, B12 deficiency can lead to elevated homocysteine levels, which are linked 

to neuroinflammation and oxidative stress, both of which have been implicated in the pathophysiology of depression (Mathew, A. 

R., et al., 2024).  
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Figure 2. Vitamin B12 deficiencies outcomes 

Research indicates that individuals with Vitamin B12 deficiency are more likely to experience mood disturbances, including 

persistent sadness, irritability, and feelings of hopelessness. Young individuals with restrictive diets, such as vegans and vegetarians, 

are particularly vulnerable to B12 deficiency due to the vitamin's primary presence in animal-based foods (Zeuschner, C. L. et al., 

2013). Furthermore, genetic factors and malabsorption conditions, such as pernicious anemia, can increase the risk of deficiency 

even in individuals with adequate dietary intake. Understanding the link between Vitamin B12 and depression is essential for 

developing targeted interventions. While supplementation may offer potential benefits, further research is needed to determine its 

effectiveness as a preventive or adjunctive treatment for depression in youth. 

Symptoms and Diagnosis of Vitamin B12 Deficiency in Youth 

Vitamin B12 deficiency can manifest in a wide range of physical, neurological, and psychological symptoms, making its diagnosis 

challenging, especially among youth. Since Vitamin B12 plays a vital role in brain function, red blood cell formation, and DNA 

synthesis, its deficiency can lead to both cognitive and mood-related disturbances. One of the most common neurological symptoms 

of B12 deficiency in youth includes fatigue and weakness, often resulting from reduced oxygen transport due to impaired red blood 

cell production. In more severe cases, neurological impairments such as numbness, tingling sensations (paresthesia), and poor 

coordination can occur due to demyelination of nerves (Serin, H. M., & Arslan, E. A. 2019). Cognitive symptoms such as difficulty 

concentrating, memory problems, and brain fog are also frequently reported. In younger individuals, this may negatively impact 

academic performance and daily functioning. From a psychological perspective, Vitamin B12 deficiency has been linked to mood 

disorders, including irritability, anxiety, and depression. Low B12 levels can lead to an imbalance in neurotransmitters such as 

serotonin and dopamine, which are critical for mood regulation. Studies suggest that prolonged deficiency may contribute to 

depressive symptoms, emotional instability, and increased susceptibility to mental health disorders in youth. 

Diagnosing Vitamin B12 deficiency involves a combination of clinical evaluation and laboratory testing. Physicians typically assess 

symptoms and dietary history before recommending specific blood tests. Serum Vitamin B12 levels are the primary diagnostic tool, 

but additional tests such as methylmalonic acid (MMA) and homocysteine levels are often used to detect early or borderline 

deficiencies. Since standard B12 blood levels may not always reflect functional deficiency, a comprehensive assessment is necessary 

for accurate diagnosis (Green, R. et al., 2017).  

Early detection and treatment of Vitamin B12 deficiency are crucial to preventing long-term neurological and psychological 

complications. Raising awareness about symptoms and risk factors can help promote timely intervention, particularly among youth 

at higher risk due to dietary or lifestyle factors. 

Treatment Options: Addressing Vitamin B12 Deficiency 

Addressing Vitamin B12 deficiency in youth is crucial for both physical and mental well-being, particularly in reducing the risk of 

depression. Treatment strategies primarily focus on dietary modifications, supplementation, and, in severe cases, medical 

interventions. The choice of treatment depends on the severity of the deficiency, underlying causes, and individual health conditions. 
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Figure 3. Addressing Vitamin B12 Deficiency in youth. 

Dietary-Modifications 

One of the most effective ways to prevent and manage Vitamin B12 deficiency is through dietary changes. Animal-based foods, 

such as meat, fish, eggs, and dairy products, are the richest natural sources of Vitamin B12. For individuals following vegetarian or 

vegan diets, fortified foods like plant-based milk, cereals, and nutritional yeast can serve as alternative sources. Encouraging a 

balanced diet that includes sufficient B12 intake is essential in preventing deficiencies that may contribute to depressive symptoms. 

Supplementation 

Vitamin B12 supplements are widely available in oral, sublingual, and injectable forms. Oral supplements are commonly 

recommended for individuals with mild deficiencies or those at risk due to dietary restrictions. Sublingual tablets, which dissolve 

under the tongue, may enhance absorption in some cases. In individuals with absorption issues such as those with pernicious anemia 

or gastrointestinal disorders B12 injections or high-dose oral supplements are preferred to ensure adequate absorption (Sobczyńska-

Malefora, A., et al., 2021). 

Medical-Interventions 

In cases of severe deficiency, particularly when neurological symptoms are present, intramuscular B12 injections are the most 

effective treatment. These injections bypass digestive absorption issues and provide immediate restoration of B12 levels 

(Wolffenbuttel, B. H, et al., 2019). Regular monitoring and follow-ups with healthcare providers are necessary to assess treatment 

effectiveness and long-term maintenance. Ensuring adequate Vitamin B12 levels through dietary awareness and supplementation 

may help improve mood regulation and overall mental health in youth. However, further research is needed to establish the direct 

impact of B12 treatment on depressive symptoms and its potential as an adjunctive therapy for depression (Obeid, R, ett al., 2024). 

Implications for Mental Health: A Holistic Approach 

Addressing the impact of Vitamin B12 on depression in youth requires a holistic approach that integrates nutritional, psychological, 

and lifestyle factors. While Vitamin B12 deficiency is increasingly linked to mood disorders (Lachner et al., 2012), mental health 

is influenced by a complex interplay of biological, environmental, and social determinants (O'Neil et al., 2014). Recognizing the 

role of Vitamin B12 in neurological function provides an opportunity to develop more comprehensive mental health strategies that 

go beyond conventional psychiatric treatments (Stabler, 2013). A holistic approach to mental health should begin with awareness 

and early screening for Vitamin B12 deficiency, especially among at-risk populations such as vegetarians, vegans, and individuals 

with gastrointestinal disorders that affect nutrient absorption (Pawlak et al., 2013). Healthcare providers, including psychiatrists and 

general practitioners, should incorporate nutritional assessments into routine mental health evaluations. Educating youth about the 

importance of a balanced diet rich in B12 sources such as fish, eggs, dairy products, and fortified foods can help reduce the 

prevalence of deficiency-related depressive symptoms. Beyond nutrition, mental health interventions should emphasize lifestyle 
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modifications, including regular physical activity, adequate sleep, and stress management techniques such as mindfulness and 

cognitive behavioral therapy (CBT). These approaches work synergistically with proper nutrition to enhance mood regulation and 

overall well-being. In cases where deficiency is identified, B12 supplementation may serve as a supportive measure alongside 

traditional therapies such as medication and psychotherapy. Furthermore, addressing socioeconomic barriers to nutrition is crucial 

(Smith et al., 2020). Governments and public health organizations should promote policies that improve access to affordable, 

nutrient-rich foods and enhance nutritional education in schools (World Health Organization, 2021). By integrating nutritional 

science with psychological and social interventions, a holistic framework can be developed to improve youth mental health outcomes 

(Johnson & Lee, 2019). While Vitamin B12 is only one piece of the puzzle, ensuring optimal levels may contribute to more effective 

depression management and prevention strategies (Brown, 2022). 

Conclusion 

Vitamin B12 plays a critical role in neurological function, neurotransmitter synthesis, and mood regulation, making it an essential 

factor in mental health. This review highlights the growing body of evidence linking Vitamin B12 deficiency to an increased risk 

of depression in youth. While depression is influenced by multiple biological, psychological, and environmental factors, inadequate 

B12 levels may contribute to the onset and severity of depressive symptoms. Given the prevalence of B12 deficiency, particularly 

among individuals with restricted diets or socioeconomic limitations, addressing this nutritional gap could be a valuable strategy in 

youth mental health interventions. Despite the strong association between B12 levels and mood regulation, the causal relationship 

between deficiency and depression remains inconclusive. While some studies suggest that maintaining adequate B12 levels may 

help improve mental well-being, more rigorous clinical trials are needed to determine whether B12 supplementation can serve as an 

effective treatment for depression. The potential benefits of supplementation, especially as an adjunct to conventional therapies, 

warrant further investigation. Public health efforts should focus on increasing awareness of Vitamin B12’s importance, promoting 

dietary sources rich in B12, and ensuring adequate supplementation for at-risk populations. Addressing deficiencies early in life 

may contribute to better mental health outcomes and reduce the burden of depression among youth. In conclusion, while the 

relationship between Vitamin B12 and depression is compelling, further research is necessary to establish definitive links and 

therapeutic applications. Future studies should explore long-term effects, optimal dosage for supplementation, and interactions with 

other treatment modalities. By prioritizing nutritional health as part of mental health strategies, we may improve both prevention 

and management of depression in young individuals, fostering better overall well-being. 
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