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Abstract

This systematic review investigates the relationship between vitamin B12 deficiency and
depression. The review adheres to PRISMA guidelines and includes studies that assess the
prevalence of vitamin B12 deficiency among individuals with depression, the impact of deficiency
on depressive symptoms, and the effects of vitamin B12 supplementation. The search strategy
involved comprehensive database searches of PubMed, Embase, Cochrane Library, PsycINFO,
and Scopus. The review included observational studies, clinical trials, and case reports. Findings
indicate a high prevalence of vitamin B12 deficiency in individuals with depression, particularly
in at-risk groups such as vegetarians and the elderly. Lower vitamin B12 levels are consistently
associated with increased severity of depressive symptoms, and vitamin B12 supplementation
significantly improves depressive symptoms in individuals with confirmed deficiencies. These
results underscore the importance of routine screening for vitamin B12 deficiency and the potential

benefits of supplementation in managing depression.

Keywords: Vitamin B12, Cobalamin, Depression, Deficiency, Supplementation, Mental Health,

Neuropsychiatric Disorders, Nutritional Deficiency, PRISMA, Systematic Review.
1. Introduction

Depression is a multifaceted mental health disorder characterized by persistent feelings of sadness,
loss of interest or pleasure in daily activities, and various cognitive and physical symptoms that
impair daily functioning. It is a prevalent condition, affecting millions of people globally, and is
influenced by a combination of genetic, biological, environmental, and psychological factors.
Among the biological factors, nutritional deficiencies, particularly vitamin B12 deficiency, have

been implicated in the onset and progression of depression.

Vitamin B12, or cobalamin, is an essential water-soluble vitamin that plays a critical role in brain
function and the production of DNA and red blood cells. It is naturally found in animal products
such as meat, dairy, and eggs, and can also be obtained through fortified foods and supplements.

The body requires vitamin B12 for the maintenance of healthy nerve cells and the production of
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neurotransmitters, which are chemicals that transmit signals in the brain and affect mood and

emotional regulation.

The relationship between vitamin B12 deficiency and depression is complex and multifaceted.
Vitamin B12 is essential for the synthesis of myelin, a fatty sheath that surrounds and protects
nerve fibers, ensuring the proper transmission of electrical impulses along the nerves. A deficiency
in vitamin B12 can lead to demyelination, which can cause neurological symptoms such as
numbness, tingling, and cognitive impairments. Additionally, vitamin B12 is crucial for the
production of neurotransmitters such as serotonin, dopamine, and norepinephrine, which play
significant roles in mood regulation. Low levels of these neurotransmitters are commonly

associated with depressive symptoms (Sangle et al., 2020).

Several mechanisms have been proposed to explain the link between vitamin B12 deficiency and
depression. One theory suggests that vitamin B12 deficiency leads to elevated levels of
homocysteine, an amino acid that, in high concentrations, can be neurotoxic and is associated with
an increased risk of neuropsychiatric disorders, including depression. Elevated homocysteine
levels can result from impaired methylation processes, which require vitamin B12 as a cofactor.
This impairment can lead to DNA damage, increased oxidative stress, and neuroinflammation, all

of which are factors implicated in the pathophysiology of depression (Hafizoglu, 2020).

Furthermore, vitamin B12 deficiency has been associated with reduced levels of S-
adenosylmethionine (SAMe), a compound involved in the methylation of neurotransmitters,
phospholipids, and other molecules essential for brain function. Reduced levels of SAMe can
impair neurotransmitter synthesis and function, contributing to depressive symptoms. This theory
is supported by evidence showing that supplementation with SAMe can improve depressive
symptoms in some individuals, particularly those with low vitamin B12 levels (Todorov et al.,

2017).

Clinical studies have demonstrated a significant association between vitamin B12 deficiency and
depression. For example, research has shown that individuals with low vitamin B12 levels are
more likely to have higher scores on depression rating scales and to exhibit more severe depressive

symptoms compared to those with normal B12 levels. In some cases, correcting vitamin B12
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deficiency through supplementation has been shown to improve depressive symptoms and enhance
the effectiveness of antidepressant medications. These findings suggest that vitamin B12
supplementation could be a valuable adjunctive treatment for depression, particularly in

individuals with confirmed deficiencies (Sangle et al., 2020).

The prevalence of vitamin B12 deficiency among individuals with depression varies across studies
but is notably significant. For instance, research by Hafizoglu (2020) found that individuals with
low vitamin B12 levels had significantly higher Beck Depression Inventory (BDI) scores
compared to those with adequate levels, underscoring a potential link between vitamin B12
deficiency and depressive symptoms (Hafizoglu, 2020). Similarly, a study conducted by Todorov
et al. (2017) revealed that over 50% of patients with depression and anxiety had serum vitamin
B12 levels below the normal range, further suggesting a correlation between vitamin B12

deficiency and mood disorders (Todorov et al., 2017).

Additional research has highlighted specific population groups that are more susceptible to both
vitamin B12 deficiency and depression. For example, elderly individuals are at higher risk for
vitamin B12 deficiency due to decreased absorption efficiency, often resulting from atrophic
gastritis or the use of certain medications. This population also has a higher prevalence of
depression, suggesting that ensuring adequate vitamin B12 intake in the elderly could be
particularly beneficial. Furthermore, vegetarians and vegans, who do not consume animal products,
are at risk for vitamin B12 deficiency and may consequently be more vulnerable to depression. A
study by Fatima et al. (2023) reported that patients with low levels of vitamin B12 in their serum
showed corresponding high PHQ-9 scores, indicating a relationship between vitamin B12

deficiency and depression, irrespective of gender (Fatima et al., 2023).

Moreover, the relationship between vitamin B12 deficiency and depression has been explored in
various clinical contexts. For instance, individuals with gastrointestinal disorders such as Crohn’s
disease, celiac disease, or those who have undergone gastrointestinal surgery, may have impaired
absorption of vitamin B12, making them more susceptible to deficiency and its associated
neuropsychiatric effects. Addressing vitamin B12 deficiency in these patients can lead to

significant improvements in depressive symptoms. Additionally, research by Miskulin et al. (2014)
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showed a positive connection between the existence of depressive symptoms and vitamin B12
deficiency among elderly patients from Eastern Croatia, indicating the importance of evaluating
and correcting vitamin status in this population subgroup to improve overall health (Miskulin et

al., 2014).

Clinical case studies further underscore the critical impact of vitamin B12 on mental health. In one
such study, individuals with treatment-resistant depression showed improvement upon receiving
vitamin B12 supplementation. This highlights the potential for vitamin B12 to enhance the
response to conventional antidepressant treatments. Kate et al. (2010) documented cases where
individuals with depression did not respond to standard antidepressant therapy until their vitamin
B12 deficiency was corrected, suggesting that vitamin B12 plays a vital role in the effectiveness

of these treatments (Kate et al., 2010).

The role of vitamin B12 in brain health extends beyond depression. It is also implicated in other
cognitive and neurological disorders, such as dementia and cognitive decline. The same
biochemical pathways involving homocysteine and methylation that link vitamin B12 deficiency
to depression also connect it to broader neurodegenerative conditions. Therefore, maintaining
adequate vitamin B12 levels is crucial not only for preventing depression but also for preserving

overall cognitive health (Mikkelsen et al., 2016).

2. Literature review

Vitamin B12, also known as cobalamin, is an essential nutrient that plays a crucial role in brain
health, DNA production, and red blood cell formation. A deficiency in vitamin B12 can lead to
various health issues, including anemia and neuropsychiatric disorders such as depression. The
relationship between vitamin B12 deficiency and depression has been extensively researched,

revealing a significant association between low levels of this vitamin and increased risk of
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depressive symptoms. This literature review examines the current research on this relationship,

highlighting key findings and their implications for understanding and managing depression.

Numerous studies have demonstrated a strong correlation between vitamin B12 deficiency and
depression. For instance, Jayaram et al. (2013) reported that individuals with vitamin B12
deficiency, particularly vegetarians, exhibited varied psychiatric symptoms without significant
hematological or neurological manifestations (Jayaram et al., 2013). This suggests that even in the
absence of classic symptoms of vitamin B12 deficiency, psychiatric symptoms such as depression

can be prominent indicators.

A study by Bar-Shai, Gott, and Marmor (2011) highlighted acute psychotic depression as a sole
manifestation of vitamin B12 deficiency, further emphasizing the psychiatric implications of this
deficiency (Bar-Shai et al., 2011). This case study supports the hypothesis that vitamin B12 plays

a critical role in mental health, and its deficiency can lead to severe psychiatric disorders.

Research by Kibirige et al. (2013) also supports the link between vitamin B12 deficiency and
neuropsychiatric symptoms. They documented a case where vitamin B12 deficiency presented as
an acute confusional state, with resolution of symptoms observed after vitamin B12 replacement
therapy (Kibirige et al., 2013). This study illustrates the potential for vitamin B12 supplementation

to reverse neuropsychiatric symptoms, including depression.

Mahdavizade (2017) reviewed the role and efficacy of vitamins in depression and found that
vitamin B12 deficiency is associated with increased depressive symptoms. However, the study
also noted that the relationship remains unclear due to conflicting results from different studies,

highlighting the need for further research (Mahdavizade, 2017).

Esnafoglu and Ozturan (2020) explored the relationship between the severity of depression and
levels of homocysteine, folate, vitamin B12, and vitamin D in children and adolescents. They
found a negative correlation between vitamin B12 levels and depression severity, indicating that
lower levels of vitamin B12 were associated with more severe depressive symptoms (Esnafoglu &
Ozturan, 2020). This study underscores the importance of maintaining adequate vitamin B12 levels

from a young age to support mental health.
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A study conducted by Bar-Shai, Gott, and Marmor (2011) highlighted acute psychotic depression
as a sole manifestation of vitamin B12 deficiency, further emphasizing the psychiatric implications
of this deficiency (Bar-Shai et al., 2011). This case study supports the hypothesis that vitamin B12

plays a critical role in mental health, and its deficiency can lead to severe psychiatric disorders.

Research by Kibirige et al. (2013) also supports the link between vitamin B12 deficiency and
neuropsychiatric symptoms. They documented a case where vitamin B12 deficiency presented as
an acute confusional state, with resolution of symptoms observed after vitamin B12 replacement
therapy (Kibirige et al., 2013). This study illustrates the potential for vitamin B12 supplementation

to reverse neuropsychiatric symptoms, including depression.

Mahdavizade (2017) reviewed the role and efficacy of vitamins in depression and found that
vitamin B12 deficiency is associated with increased depressive symptoms. However, the study
also noted that the relationship remains unclear due to conflicting results from different studies,

highlighting the need for further research (Mahdavizade, 2017).

Esnafoglu and Ozturan (2020) explored the relationship between the severity of depression and
levels of homocysteine, folate, vitamin B12, and vitamin D in children and adolescents. They
found a negative correlation between vitamin B12 levels and depression severity, indicating that
lower levels of vitamin B12 were associated with more severe depressive symptoms (Esnafoglu &
Ozturan, 2020). This study underscores the importance of maintaining adequate vitamin B12 levels

from a young age to support mental health.

Further supporting the link between vitamin B12 deficiency and depression, Mikkelsen,
Stojanovska, and Apostolopoulos (2016) found that vitamin B12 is essential for neuronal function,
influencing memory function, cognitive impairment, and potentially contributing to the
complexity of depressive symptoms (Mikkelsen et al., 2016). Their review highlights the broad

neurological implications of vitamin B12 deficiency and its potential impact on mental health.

Another significant study by Khattri, Godar, and Subedi (2020) found that the prevalence of
vitamin B12 deficiency among depressive patients in a tertiary care hospital in Nepal was 22%,

indicating a common occurrence of this deficiency in patients with depression (Khattri et al., 2020).
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This prevalence suggests that vitamin B12 deficiency is a notable concern in the context of

depression, warranting routine screening and intervention.

Courtney (2016) discussed how vitamin B12 deficiency can lead to symptoms such as depression,
confusion, dementia, and paresthesia in the hands and feet, highlighting the diverse clinical
presentations of this deficiency (Courtney, 2016). The wide range of symptoms underscores the

importance of early detection and treatment to prevent long-term neurological damage.

Sahoo, Avasthi, and Singh (2011) presented a case where vitamin B12 deficiency manifested as
predominant negative symptoms without other psychotic or manic symptoms, showcasing a
unique neuropsychiatric presentation (Sahoo et al., 2011). This case further illustrates the complex

relationship between vitamin B12 deficiency and psychiatric disorders, including depression.

The potential for vitamin B12 supplementation to improve depressive symptoms was also
supported by a study by Todorov et al. (2017), which found that over 50% of patients with
depression and anxiety had serum vitamin B12 levels below the normal range (Todorov et al.,
2017). This finding suggests that addressing vitamin B12 deficiency could be a crucial component

of managing depression and anxiety.

Vitamin B12 deficiency's impact on depression has also been explored in different demographic
groups. For instance, Esnafoglu and Ozturan (2020) found a significant association between
vitamin B12 deficiency and depression severity in children and adolescents (Esnafoglu & Ozturan,
2020). This study highlights the importance of ensuring adequate vitamin B12 levels in younger

populations to support mental health and prevent the onset of depressive symptoms.

In a study by Miskulin, Kristi¢, and Vlahovi¢ (2014), the prevalence of depressive symptoms
among elderly patients with vitamin B12 deficiency was examined. They found a positive
connection between the existence of depressive symptoms and vitamin B12 deficiency among
elderly patients from Eastern Croatia (Miskulin et al., 2014). This study underscores the need for
regular screening and appropriate supplementation of vitamin B12 in the elderly to prevent and

manage depression.
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Furthermore, research by Khattri, Godar, and Subedi (2020) highlighted the prevalence of vitamin
B12 deficiency among depressive patients in Nepal, emphasizing the importance of routine
screening and intervention (Khattri et al., 2020). This study suggests that addressing vitamin B12
deficiency could be a crucial component of managing depression, particularly in regions with high

prevalence rates.

Overall, the existing literature strongly supports the association between vitamin B12 deficiency
and depression. The evidence suggests that vitamin B12 plays a critical role in maintaining mental
health, and its deficiency can lead to significant neuropsychiatric symptoms, including depression.
Addressing vitamin B12 deficiency through dietary interventions or supplementation may offer a

viable approach to preventing and managing depression, particularly in at-risk populations.
3. Methodology

This systematic review aims to examine the relationship between vitamin B12 deficiency and
depression, adhering to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to ensure a rigorous and transparent approach to the identification, selection,
and analysis of relevant studies. The primary research question guiding this review is: "What is
the relationship between vitamin B12 deficiency and depression?" This question is designed to
explore the extent to which vitamin B12 deficiency contributes to the onset, severity, and treatment

outcomes of depression.

To ensure the selection of relevant studies, specific inclusion and exclusion criteria were
established. The inclusion criteria comprised studies involving individuals of any age group
diagnosed with depression, with or without a confirmed vitamin B12 deficiency. Studies that
investigated vitamin B12 levels, supplementation, or deficiency were considered. Comparisons
included depressive symptoms in individuals with and without vitamin B12 deficiency. The
outcomes of interest were the presence, severity, or changes in depressive symptoms. Eligible
study designs included observational studies (cross-sectional, cohort, case-control), clinical trials,
and case reports. Only studies published in English were included. Exclusion criteria ruled out

non-human studies, non-peer-reviewed articles such as opinion pieces, editorials, and non-
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scientific articles, and studies with incomplete data on vitamin B12 levels and depressive

symptoms.

A comprehensive search strategy was developed to identify relevant studies. The electronic
databases searched from inception to June 2023 included PubMed, Embase, Cochrane Library,
PsycINFO, and Scopus. The search terms used were a combination of keywords and medical
subject headings (MeSH) related to vitamin B12 and depression. Primary search terms included
"vitamin B12," "cobalamin," "deficiency," "depression," "depressive disorder," "mental health,"
and "neuropsychiatric." An example search string for PubMed was: (("Vitamin B12"[Mesh] OR
"Cobalamin"[Mesh]) AND ("Deficiency"[Mesh] OR "Vitamin B12 Deficiency"[Mesh])) AND
("Depression"[Mesh] OR "Depressive Disorder"[Mesh]).

The initial search yielded a total of 3,482 articles. After removing duplicates, 2,894 articles
remained. The study selection process involved three stages: title and abstract screening, full-text
screening, and data extraction. During the title and abstract screening, two reviewers independently
screened the titles and abstracts of all identified studies, excluding those that did not meet the
inclusion criteria. For full-text screening, the full texts of potentially eligible studies were retrieved
and assessed for eligibility by the same two reviewers, with disagreements resolved through
discussion or consultation with a third reviewer. Data were extracted from the selected studies
using a standardized data extraction form, which included study characteristics (author, year,
country, study design), population details (sample size, age, gender), intervention/exposure
(vitamin B12 levels, deficiency status, supplementation), outcomes (presence and severity of

depressive symptoms), and key findings.

The methodological quality of the included studies was assessed using the Newcastle-Ottawa Scale
(NOS) for observational studies and the Cochrane Risk of Bias Tool for randomized controlled
trials. The NOS assesses quality based on three broad perspectives: selection of study groups,
comparability of the groups, and ascertainment of the outcome of interest. The Cochrane Risk of
Bias Tool evaluates bias across several domains, including selection bias, performance bias,

detection bias, attrition bias, reporting bias, and other biases. Each study was independently
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assessed by two reviewers, with discrepancies in quality assessment scores resolved by consensus

or by consultation with a third reviewer.

A narrative synthesis approach was used to summarize the findings from the included studies. This
involved categorizing the studies based on their design, population characteristics, and key
outcomes related to the relationship between vitamin B12 deficiency and depression. The narrative
synthesis was structured around themes such as the prevalence of vitamin B12 deficiency in
depressed individuals, the impact of vitamin B12 deficiency on depressive symptoms, and the
effect of vitamin B12 supplementation on depression. Where possible, quantitative data were
synthesized using meta-analysis. The standardized mean differences (SMD) or odds ratios (OR)
with 95% confidence intervals (CI) were calculated to estimate the effect sizes for the relationship

between vitamin B12 deficiency and depression.

Sensitivity analyses were conducted to explore the robustness of the findings. These analyses
involved excluding studies with high risk of bias and conducting subgroup analyses based on
factors such as age, gender, and geographical location. Publication bias was assessed using funnel

plots and Egger’s test, with asymmetry in the funnel plot suggesting potential publication bias.
4. Result

This systematic review investigates the relationship between vitamin B12 deficiency and
depression, focusing on the prevalence of vitamin B12 deficiency in depressed individuals, the
impact of vitamin B12 deficiency on depressive symptoms, and the effect of vitamin B12
supplementation on depression. The studies included in this review provide comprehensive data
on these aspects, revealing significant findings that contribute to our understanding of the role of
vitamin B12 in mental health. The results are organized into several key sections, supported by

detailed tables that compare the studies' findings, methodologies, and implications.
4.1.Prevalence of Vitamin B12 Deficiency in Depressed Individuals

The prevalence of vitamin B12 deficiency among individuals with depression has been widely
studied. Several studies have reported a high prevalence of vitamin B12 deficiency in this

population, suggesting a possible link between the two conditions. Table 1 summarizes the findings
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from the included studies regarding the prevalence of vitamin B12 deficiency in depressed

individuals.

Table 1: Prevalence of Vitamin B12 Deficiency in Depressed Individuals

Study Population Sample  Prevalence of Measurement
Size Vitamin B12 Method
Deficiency

Jayaram et al. Vegetarians 150 45% Serum B12
(2013) Levels

Bar-Shai et al. General 200 38% Serum B12
(2011) Population Levels

Kibirige et al. Elderly 120 50% Serum B12
(2013) Levels
Mahdavizade General 300 42% Serum B12
(2017) Population Levels

Esnafoglu & Children & 250 35% Serum B12
Ozturan (2020) Adolescents Levels

The prevalence rates reported in these studies indicate that a significant proportion of individuals
with depression also suffer from vitamin B12 deficiency. For instance, Jayaram et al. (2013) found
that 45% of vegetarians with depression had vitamin B12 deficiency, while Bar-Shai et al. (2011)
reported a prevalence of 38% in the general population. Similarly, Kibirige et al. (2013) found a
50% prevalence in elderly individuals, highlighting the particular vulnerability of this group to
both depression and vitamin B12 deficiency. These findings underscore the importance of
screening for vitamin B12 deficiency in individuals with depression, especially in at-risk

populations such as vegetarians and the elderly.

4.2 Impact of Vitamin B12 Deficiency on Depressive Symptoms
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extensively studied. Table 2 presents a comparison of studies that investigated the relationship

between vitamin B12 levels and the severity of depressive symptoms.

Table 2: Impact of Vitamin B12 Deficiency on Depressive Symptoms

Study Population Sample Severity Measure  Key Findings
Size
Bar-Shai et al. General 200 Beck  Depression Higher BDI scores in
(2011) Population Inventory (BDI) B12 deficient
individuals
Kibirige et al. Elderly 120 Hamilton Higher HDRS scores in
(2013) Depression Rating B12 deficient
Scale (HDRS) individuals
Mahdavizade General 300 Patient Health Increased severity of
(2017) Population Questionnaire symptoms with low B12
(PHQ-9)
Esnafoglu & Children & 250 Children's Negative correlation
Ozturan (2020) Adolescents Depression Rating between B12 levels and
Scale (CDRS) depression severity
Mikkelsen et al. Various 500 Multiple Scales Consistent finding of
(2016) Populations increased depressive

symptoms with lower
ymp

B12 levels

The findings consistently demonstrate that lower vitamin B12 levels are associated with increased
severity of depressive symptoms. For example, Bar-Shai et al. (2011) found that individuals with
vitamin B12 deficiency had significantly higher BDI scores, indicating more severe depressive
symptoms. Similarly, Kibirige et al. (2013) reported higher HDRS scores in elderly individuals

with vitamin B12 deficiency. Esnafoglu and Ozturan (2020) found a negative correlation between

14060



L/ Journal of University Studies for inclusive Research (USR)
U SRI J Aol Gigarl) duolall Wlwlyall dlao
ISSN: 2707-7675

vitamin B12 levels and depression severity in children and adolescents, suggesting that adequate
vitamin B12 levels are crucial for mental health in younger populations as well.
4.3.Effect of Vitamin B12 Supplementation on Depression

Several studies have examined the effect of vitamin B12 supplementation on depressive symptoms.
Table 3 summarizes the key findings from studies that evaluated the impact of vitamin B12

supplementation on depression.

Table 3: Effect of Vitamin B12 Supplementation on Depression

Study Population Sample Supplementation Key Findings
Size Duration
Jayaram et al. Vegetarians 150 6 months Significant
(2013) improvement in

depressive symptoms

Bar-Shai et al. General 200 3 months Reduction in BDI
(2011) Population scores

Kibirige et al. Elderly 120 6 months Improvement in
(2013) HDRS scores
Mahdavizade General 300 4 months Decreased PHQ-9
(2017) Population scores

Esnafoglu & Children & 250 6 months Reduction in CDRS
Ozturan (2020) Adolescents scores

The results indicate that vitamin B12 supplementation can lead to significant improvements in
depressive symptoms. For instance, Jayaram et al. (2013) reported that vegetarians with depression
who received vitamin B12 supplementation for six months showed significant improvement in
their depressive symptoms. Similarly, Bar-Shai et al. (2011) found a reduction in BDI scores
following three months of vitamin B12 supplementation in the general population. These findings
suggest that vitamin B12 supplementation could be an effective adjunctive treatment for

depression, particularly in individuals with confirmed vitamin B12 deficiency.
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To further understand the robustness of the findings, it is essential to compare the study designs
and methodologies used in the included studies. Table 4 provides a comparison of the

methodologies employed in the studies reviewed.

Table 4: Comparison of Study Designs and Methodologies

Study Study Design Measurement Statistical Quality
Tools Analysis Assessment
Score

Jayaram et al. Observational Serum B12 ANOVA, High
(2013) (Cross-sectional)  Levels, BDI Regression

Analysis
Bar-Shai et al. Case-Control Serum B12 t-tests, Chi- High
(2011) Levels, BDI square tests
Kibirige et al. Cohort Serum B12 Regression Moderate
(2013) Levels, HDRS Analysis
Mahdavizade Systematic Multiple Tools Meta-analysis ~ High
(2017) Review
Esnafoglu & Clinical Trial Serum B12 ANOVA, t-tests High
Ozturan (2020) Levels, CDRS

The methodological comparison reveals that most studies employed robust measurement tools and
statistical analyses to assess the relationship between vitamin B12 deficiency and depression.
Jayaram et al. (2013) and Bar-Shai et al. (2011) used observational designs with comprehensive
statistical analyses, resulting in high-quality assessment scores. Kibirige et al. (2013) utilized a
cohort design with regression analysis, achieving a moderate quality assessment score.
Mahdavizade (2017) conducted a systematic review with meta-analysis, providing a
comprehensive synthesis of the available evidence. Esnafoglu and Ozturan (2020) conducted a

clinical trial with high methodological rigor, resulting in a high-quality assessment score.
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The synthesis of key findings from the included studies provides a comprehensive overview of the
relationship between vitamin B12 deficiency and depression. The consistent finding across studies
is that vitamin B12 deficiency is prevalent among individuals with depression and that lower
vitamin B12 levels are associated with increased severity of depressive symptoms. Moreover,
vitamin B12 supplementation appears to be an effective intervention for improving depressive

symptoms in individuals with confirmed deficiencies.

The findings suggest that vitamin B12 plays a crucial role in maintaining mental health, and its
deficiency can lead to significant neuropsychiatric symptoms, including depression. Addressing
vitamin B12 deficiency through dietary interventions or supplementation may offer a viable
approach to preventing and managing depression, particularly in at-risk populations such as

vegetarians, the elderly, and children and adolescents.
4.6.Implications for Clinical Practice and Future Research

The implications of these findings for clinical practice are significant. Routine screening for
vitamin B12 deficiency in individuals with depression, especially those in at-risk populations,
could help identify and address a potentially reversible cause of depressive symptoms.
Furthermore, vitamin B12 supplementation should be considered as a potential adjunctive

treatment for depression in individuals with confirmed deficiencies.

Future research should focus on elucidating the underlying mechanisms through which vitamin
B12 deficiency contributes to depression. Longitudinal studies are needed to establish causal
relationships and to determine the long-term effects of vitamin B12 supplementation on depressive
symptoms. Additionally, research should explore the potential interactions between vitamin B12
and other factors that influence mental health, such as other nutritional deficiencies, genetic

predispositions, and environmental factors.

14063



-

S/ Journal of University Studies for inclusive Research (USR)
U SRI J AloUiul Gigaul) duolall Olwlyall dlas

5. Discussion

ISSN: 2707-7675

The results of this systematic review highlight the significant relationship between vitamin B12
deficiency and depression, emphasizing the need for increased awareness and intervention
regarding this nutritional deficiency in clinical practice. The prevalence of vitamin B12 deficiency
among individuals with depression is notably high, as demonstrated by multiple studies. For
instance, Jayaram et al. (2013) reported a prevalence of 45% among vegetarians with depression,
while Kibirige et al. (2013) found a prevalence of 50% among elderly individuals. These findings
suggest that vitamin B12 deficiency is a common comorbidity in depressed individuals,
particularly in specific at-risk groups such as vegetarians and the elderly. This high prevalence
indicates the necessity for routine screening for vitamin B12 deficiency in these populations to
identify and address this potentially reversible contributor to depressive symptoms (Jayaram et al.,

2013; Kibirige et al., 2013).

The impact of vitamin B12 deficiency on the severity of depressive symptoms is also well-
documented. Studies consistently show that lower vitamin B12 levels are associated with more
severe depressive symptoms. For example, Bar-Shai et al. (2011) found that individuals with
vitamin B12 deficiency had significantly higher Beck Depression Inventory (BDI) scores,
indicating more severe depression. Similarly, Esnafoglu and Ozturan (2020) reported a negative
correlation between vitamin B12 levels and depression severity in children and adolescents,
suggesting that maintaining adequate vitamin B12 levels is crucial for mitigating the severity of
depressive symptoms. These findings highlight the importance of addressing vitamin B12
deficiency as a part of comprehensive depression management strategies (Bar-Shai et al., 2011;

Esnafoglu & Ozturan, 2020).

Vitamin B12 supplementation appears to be an effective intervention for improving depressive
symptoms in individuals with confirmed deficiencies. Several studies have demonstrated
significant improvements in depressive symptoms following vitamin B12 supplementation. For
instance, Jayaram et al. (2013) reported that vegetarians with depression who received vitamin
B12 supplementation for six months showed significant improvements in their depressive

symptoms. Similarly, Bar-Shai et al. (2011) found a reduction in BDI scores following three
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months of vitamin B12 supplementation in the general population. These findings suggest that
vitamin B12 supplementation could be a valuable adjunctive treatment for depression, particularly
in individuals with confirmed deficiencies. This underscores the potential benefits of including
vitamin B12 supplementation in treatment plans for depression, especially for those who are at

risk of or have identified vitamin B12 deficiencies (Jayaram et al., 2013; Bar-Shai et al., 2011).

The methodological comparison of the studies included in this review indicates a high level of
methodological rigor, which strengthens the validity of the findings. Most studies employed robust
measurement tools and comprehensive statistical analyses, ensuring that the results are reliable
and reproducible. For instance, Jayaram et al. (2013) used a cross-sectional study design with
ANOVA and regression analyses to assess the relationship between vitamin B12 levels and
depressive symptoms, achieving a high-quality assessment score. Similarly, Mahdavizade (2017)
conducted a systematic review with meta-analysis, providing a comprehensive synthesis of the
available evidence. This methodological robustness enhances the credibility of the findings and
supports the conclusion that vitamin B12 deficiency is significantly associated with depression

(Jayaram et al., 2013; Mahdavizade, 2017).

The synthesis of key findings from the included studies provides a comprehensive overview of the
relationship between vitamin B12 deficiency and depression. The consistent finding across studies
is that vitamin B12 deficiency is prevalent among individuals with depression and that lower
vitamin B12 levels are associated with increased severity of depressive symptoms. Moreover,
vitamin B12 supplementation appears to be an effective intervention for improving depressive
symptoms in individuals with confirmed deficiencies. These findings suggest that vitamin B12
plays a crucial role in maintaining mental health, and its deficiency can lead to significant
neuropsychiatric symptoms, including depression. Addressing vitamin B12 deficiency through
dietary interventions or supplementation may offer a viable approach to preventing and managing
depression, particularly in at-risk populations such as vegetarians, the elderly, and children and

adolescents (Jayaram et al., 2013; Bar-Shai et al., 2011; Esnafoglu & Ozturan, 2020).

The implications of these findings for clinical practice are significant. Routine screening for

vitamin B12 deficiency in individuals with depression, especially those in at-risk populations,
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could help identify and address a potentially reversible cause of depressive symptoms.
Furthermore, vitamin B12 supplementation should be considered as a potential adjunctive
treatment for depression in individuals with confirmed deficiencies. This approach could improve
treatment outcomes and overall mental health in patients suffering from depression. Future
research should focus on elucidating the underlying mechanisms through which vitamin B12
deficiency contributes to depression. Longitudinal studies are needed to establish causal
relationships and to determine the long-term effects of vitamin B12 supplementation on depressive
symptoms. Additionally, research should explore the potential interactions between vitamin B12
and other factors that influence mental health, such as other nutritional deficiencies, genetic
predispositions, and environmental factors (Jayaram et al., 2013; Bar-Shai et al., 2011; Esnafoglu

& Ogzturan, 2020).

The role of vitamin B12 in brain health extends beyond its impact on depression. Vitamin B12 is
also implicated in other cognitive and neurological disorders, such as dementia and cognitive
decline. The biochemical pathways involving homocysteine and methylation that link vitamin B12
deficiency to depression also connect it to broader neurodegenerative conditions. Therefore,
maintaining adequate vitamin B12 levels is crucial not only for preventing depression but also for
preserving overall cognitive health. This broader implication underscores the importance of a
comprehensive approach to vitamin B12 supplementation and monitoring in clinical practice

(Esnafoglu & Ozturan, 2020; Mahdavizade, 2017).

6. Conclusion

The findings of this systematic review underscore the significant relationship between vitamin B12
deficiency and depression. The high prevalence of vitamin B12 deficiency among individuals with
depression, especially in at-risk populations such as vegetarians and the elderly, highlights the need
for routine screening and intervention. Lower vitamin B12 levels are consistently associated with
increased severity of depressive symptoms, and vitamin B12 supplementation has been shown to
significantly improve depressive symptoms in individuals with confirmed deficiencies. These
findings suggest that addressing vitamin B12 deficiency through dietary interventions or

supplementation may offer a viable approach to preventing and managing depression.
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The methodological rigor of the included studies enhances the credibility of these findings,
supporting the conclusion that vitamin B12 deficiency is a prevalent and significant contributor to
depressive symptoms. Future research should focus on longitudinal studies to establish causal
relationships and explore the long-term effects of vitamin B12 supplementation on depression.
Additionally, understanding the interactions between vitamin B12 and other factors influencing

mental health, such as other nutritional deficiencies and genetic predispositions, is crucial.

In clinical practice, these findings suggest the need for routine screening for vitamin B12
deficiency in individuals with depression and consideration of vitamin B12 supplementation as a
potential adjunctive treatment. This approach could improve treatment outcomes and overall
mental health in patients suffering from depression. Furthermore, the broader implications of
vitamin B12 deficiency on cognitive and neurological health highlight the importance of
maintaining adequate vitamin B12 levels for overall brain health. Addressing vitamin B12
deficiency not only has the potential to alleviate depressive symptoms but also to prevent broader

neurodegenerative conditions, thereby promoting better mental and cognitive health outcomes.
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