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The potential link between Vitamin D deficiency and depression has garnered
significant attention in recent years. This paper examines the existing literature and
empirical studies exploring the association between Vitamin D levels and the
incidence of depression. Various studies suggest that low levels of Vitamin D may be
a contributing factor to the development of depressive symptoms, although the
precise mechanisms remain unclear. The paper also discusses the role of Vitamin D
supplementation as a potential therapeutic intervention for depression. While there
is evidence supporting the correlation between Vitamin D and mood regulation, more
robust clinical trials are needed to establish a causal relationship and to determine
effective treatment protocols. This review highlights the importance of addressing
Vitamin D deficiency in populations at risk of depression and calls for further
research to clarify its role in mental health.

(© 2024 The Authors. Published by Global Society Publishing under the terms of the Creative
Commons  Attribution License  http://creativecommons.org/licenses/by/4.0/,  which  permits

unrestricted use, provided the original author and source are credited.

A


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

1862

1. Introduction

The interplay between nutrition and mental health has emerged as a crucial area of study in
recent years. Among various nutrients, Vitamin D has garnered considerable attention due to
its potential role in mental well-being. Known primarily for its importance in calcium
metabolism and bone health, Vitamin D is now recognized for its influence on several bodily
systems, including the brain. Depression, a common and debilitating mental disorder
characterized by persistent sadness, loss of interest, and cognitive impairments, affects
millions of individuals worldwide. The prevalence of depression and its significant impact on
quality of life underscore the necessity of exploring all possible contributing factors, including

nutritional deficiencies.

This literature study aims to critically examine the relationship between Vitamin D and
depression. Epidemiological evidence suggests a correlation between low levels of Vitamin D
and higher incidences of depressive symptoms, prompting further investigation into this
association. Various observational studies have highlighted that individuals with depression
often exhibit lower serum levels of Vitamin D compared to non-depressed individuals.
Moreover, the presence of Vitamin D receptors in brain regions implicated in mood regulation,
such as the hippocampus and prefrontal cortex, provides a biological plausibility for this

connection.

Despite promising observational data, clinical trials on Vitamin D supplementation have
yielded mixed results. Some studies report significant improvements in depressive symptoms
with supplementation, particularly in individuals with pronounced Vitamin D deficiency,
while others find no substantial effect. This discrepancy raises important questions about the
conditions under which Vitamin D may influence mood and the potential mechanisms

involved.

In exploring these dimensions, this study will review the current body of literature, including
epidemiological studies, clinical trials, and mechanistic research, to provide a comprehensive
understanding of the relationship between Vitamin D and depression. By synthesizing
findings from diverse sources, this review aims to elucidate the potential of Vitamin D as a
factor in the etiology and treatment of depression, thereby contributing to a nuanced

perspective on this multifaceted issue.

2. Method



Quality Assessment

The quality of the included studies was rigorously assessed using standardized tools tailored
to each study design. For observational studies, the Newcastle-Ottawa Scale (NOS) was
employed, focusing on three domains: selection of study groups, comparability of the groups,
and the ascertainment of either the exposure or outcome of interest. Randomized Controlled
Trials (RCTs) were evaluated using the Cochrane Risk of Bias Tool, which considers potential
biases related to randomization, allocation concealment, blinding, and outcome reporting.
Additionally, meta-analyses and systematic reviews were assessed using the AMSTAR (A
Measurement Tool to Assess Systematic Reviews) criteria to ensure the reliability and validity

of the findings.

Data Synthesis and Analysis

Due to the heterogeneity in study designs, populations, and outcome measures, the findings
from the included studies were synthesized narratively. A thematic analysis was conducted to
identify recurring patterns and themes related to the relationship between Vitamin D and
depression. Where feasible, quantitative data were summarized and presented in tabular
format, facilitating comparison across different studies. For studies that performed meta-

analyses, the results were described in terms of pooled effect sizes and confidence intervals.

Limitations of the Review

This literature review is subject to several potential limitations. Publication bias may be
present, as studies with negative results are less likely to be published. The inclusion of only
English-language articles introduces the possibility of language bias. Furthermore, the
heterogeneity among the included studies, particularly in terms of design, population
characteristics, and outcome measures, may limit the generalizability of the findings. The
heavy reliance on observational studies, in the absence of consistent RCT evidence, presents

challenges in establishing a causal relationship between Vitamin D levels and depression

3. Result and Discussion

Study Selection

A systematic review of the literature identified 9 relevant studies investigating the
relationship between Vitamin D and mental health outcomes, particularly depression. These
studies encompassed a range of research designs, including systematic reviews, meta-

analyses, and observational studies.
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Characteristics of Included Studies

The studies varied in terms of their methodologies and focus areas. Most studies utilized
randomized controlled trials (RCTs) or observational designs to explore the effects of Vitamin
D supplementation or assess associations between Vitamin D levels and depressive symptoms.
Sample sizes ranged from small-scale clinical trials to large cohort studies, covering diverse

populations and age groups.

Epidemiological Evidence

Observational Studies:

A considerable body of evidence from observational studies highlighted an association
between low serum Vitamin D levels and a higher prevalence of depressive symptoms across

diverse populations.

Longitudinal cohort studies provided further support for this relationship, demonstrating that
individuals with lower baseline Vitamin D levels were at increased risk of developing

depression over time.

Meta-Analyses:

Meta-analyses synthesized data from multiple observational studies and consistently
reported an inverse relationship between Vitamin D levels and depression. Lower Vitamin D

levels were associated with a higher risk of depressive symptoms.

Clinical Trials

Randomized Controlled Trials:

Findings from RCTs investigating the effects of Vitamin D supplementation on depressive
symptoms were mixed. While some studies reported significant improvements in depressive
symptoms following supplementation, others did not find significant effects compared to

placebo.

Mechanistic Insights

Biological Pathways:

Studies exploring the biological mechanisms underlying the Vitamin D-depression
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relationship highlighted the role of Vitamin D receptors in the central nervous system and its

modulation of neurotrophic factors and anti-inflammatory pathways.

Brain Receptors and Neurotransmitters:

Research suggested that Vitamin D may influence neurotransmitter synthesis and regulation,

particularly serotonin, which is crucial for mood regulation.

Summary of Findings

Association Between Vitamin D Levels and Depression: Observational evidence consistently

supports an association between low Vitamin D levels and increased risk of depression.

Effect of Vitamin D Supplementation: RCTs present mixed results regarding the efficacy of

Vitamin D supplementation in reducing depressive symptoms.

Mechanistic Insights: Vitamin D likely influences depression through its role in brain function,

neurotrophic support, and anti-inflammatory effects.

Implications and Limitations

The findings suggest a potential role for Vitamin D in the prevention and management of
depression, although further research is needed to elucidate the underlying mechanisms and
establish causality. The heterogeneity of study designs and populations, as well as the mixed

results from clinical trials, underscore the need for more robust and standardized approaches

in future research.

No Author Year Title Factors identified

A A.S A, A, Mirzaei, A., | 2019 The effects of vitamin D supplementation on | Overall, the current meta-analysis

Mirzaei, M., M., A, A mental health, and biomarkers demonstrated that vitamin D
of inflammation and oxidative stress in patients | supplementation among patients with
with psychiatric disorders: A psychiatric disorders had beneficial
systematic review and meta-analysis of | effects on BDI, PSQI, GSH, TAC and
randomized controlled trials CRP levels, but did not affect
https://doi.org/10.1016/j.pnpbp.2019.109651 other biomarkers of inflammation and

oxidative stress.
Grudet, C., Wolkowitz, O. | 2020 Vitamin D and inflammation in major | In summary, we here report a significant

M, Mellon, S.H., Malm, J.,
Reus, V.I., Brundin, Lena.,
Nier, B.M., Dhabhar, F.S.,
Hough C.M., Westrin, A,
Lindgvist, D.

depressive disorder
https://doi.org/10.1016/j.jad.2020.01.168

negative relationship between

25(0OH)D and inflammatory markers in
MDD subjects but not in

controls, and this association was
strongest in those MDD subjects with

SI. Our findings suggest that low
25(0H)D is associated with a
proinflammatory

state, that is frequently observed in
depressed and suicidal

individuals, and that this relationship
between 25(0OH)D and inflammation
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may be differentially regulated in MDD
subjects (especially

in those with Sl) and healthy controls.
Although speculative and a

question for future research; there is a
possibility that vitamin D
supplementation

might attenuate inflammation in MDD
individuals with

low vitamin D levels, which would be of
importance since inflammation

may  underlie  certain medical
comorbidities in MDD and may foster
antidepressant resistance.

Metlaine, A.

2020

Sleep, Stress, and Vitamin D
https://doi.org/10.1016/B978-0-12-816658-
1.00025-9

The hypothalamus plays a major role in
the regulation of sleep, metabolism,
stress, and their interactions. Hypocretin
cells in the lateral

hypothalamus may provide particularly
important  contributions. Vitamin D
system is also involved in sleep and stress
regulation

Terock, J., Hannemann, A.,
Van der Auwera, S.,
Janowitz, D., Spitzer, C.,
Bonk, S., Volzke, H.,
Grabe, H.J.

2020

Posttraumatic stress disorder is associated with
reduced vitamin D levels and

functional polymorphisms of the vitamin D
binding-protein in a populationbased

sample
https://doi.org/10.1016/j.pnpbp.2019.109760

Our results suggest that an altered
vitamin D metabolism may be involved
in the pathophysiology of

PTSD. Also, genotypes of the Gc and
thus Gc serum levels may impact on
PTSD development over and above the
effects of 25(0OH)D. Our findings
contribute to explain the associations of
PTSD with different mental and

physical disorders.

Van den Berg, S. K.,
Marijnissen, M. R., Van
den Brink, H.S. R., Oude
Voshaar, C, R., Hegeman,
M. J.

2021

in vitamin D
depression: A

Adverse health outcomes
supplementation trials for
systematic review

https://doi.org/10.1016/j.arr.2021.101442

While depressed persons are at increased
risk of vitamin D deficiency,
supplementation trials hardly addressed
the common negative health
consequences of low vitamin D levels as
secondary outcome measures. Well-
designed trials of the effects of vitamin D
supplementation in late-life depression
should explore whether adverse health
outcomes can be prevented or stabilised,
and whether depression benefits from
this improvement.

Silva, M.R.M., Barros,
A.M.W., da Silva, L.M., da
Silva, L.M.J., da Silva
Souza, P.A., da Silva,
J.B.A., de Sousa Fernandes,
S.M., de Souza, L.S,
Souza, N.D.V.

2021

Relationship between vitamin D deficiency and
psychophysiological variables: a systematic
review

of the literature

10.6061/clinics/2021/e3155

In our research,

it became clear that Beck’s Depression
Inventory is the

most commonly used tool for
investigating symptoms and

depression. There is strong evidence that
the increase in

circulating vitamin D levels in the body
plays an important

role in the psychophysiophagic health of
young individuals.

Even lower levels of 20 ng/mL confer a
greater possibility of

developing psychophysiological
disorders, and these higher

levels are related to lower risk and/or
improvement of these

dysfunctions.

Musazadeh, Vali.,
Keramati, M., Ghalichi, F.,
Kavyani, Z., Ghoreishi, Z.,
Alras, A.K., Albadawi, N.,
Salem, A., Albadawi, I.M.,

2023

Vitamin D protects against depression:
Evidence from an umbrella meta-analysis on
interventional and observational meta-analyses

The present umbrella meta-analysis
confirms the potential benefits of vitamin
D  supplementation in  reducing
symptoms of depression and an inverse
relationship between higher serum levels
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Salem, R., Abu-Zaid, A.,
Zarezadeh, M., Mekary, A.
R.

https://doi.org/10.1016/j.phrs.2022.106605

of vitamin D and overall depression.
Vitamin D supplementation in studies
using dosage of > 5000 IU/day and
intervention duration of < 20-weeks
exhibited better effects in lowering
depression symptoms. Moreover, a
greater risk of depression was shown
among participants aged < 50 with lower
serum vitamin D levels.

M., Moodi, M., Sharifi, F.,

Association of hemoglobin and vitamin D
status with depression and cognitive function in
Iranian older adults

https://doi.org/10.1016/j.aggp.2024.100005

Puorghaed, M., Sarangi, A., | 2024 Associations Between Vitamin D | A significant negative association
Ramirez-Velandia, F., Deficiency/Insufficiency and  Depression | between serum 25-hydroxyvitamin-D
Kopel, J., Culberson, J., Expose Health Disparities in Older Rural West | levels and depressive symptoms was
Ashworth, G., Khan, H., Texans: A Project FRONTIER Study revealed, spanning both Dysphoria and
Boles, A., Neugebauer, V., https://doi.org/10.1016/j.jagp.2024.01.029 Meaninglessness GDS  subfactors.
Lawrence, J.J. Hispanic/Latino ethnicity (HLE)
populations were overrepresented in VD
deficiency (VDD) and VD insufficiency
(VDI) categories, and less likely to use
VD supplements compared to non-HLE
populations.
Hamdamian, S., Moshtagh, | 2024

The results identified associations
between depression and cognitive
dysfunction with hemoglobin mean.
Despite finding relationships between
vitamin D status and depression, it was
not significant for cognitive dysfunction.
Conclusions: Our results indicated that
the duration of hypovitaminosis D might
be more important in cognitive function.
Future longitudinal research could
investigate the effectiveness of clinical
nutrition, dietary type, and intake in
managing depression and cognitive
decline by reducing the risk of vascular
events in older people.

The findings from the systematic review and meta-analysis highlight the complex relationship
between Vitamin D and depression. While observational studies consistently demonstrate an
association between low Vitamin D levels and increased risk of depressive symptoms, the
evidence from clinical trials regarding the efficacy of Vitamin D supplementation in reducing
depression is mixed. This discussion will explore the implications of these findings, the
potential mechanisms underlying the Vitamin D-depression relationship, and the limitations

of the current research.

Implications of Findings

The association between low Vitamin D levels and depression observed in observational
studies suggests a potential role for Vitamin D in the etiology or pathophysiology of
depression. This finding has significant public health implications, as addressing Vitamin D
deficiency may represent a modifiable risk factor for depression prevention and management.
However, the mixed results from clinical trials regarding the efficacy of Vitamin D

supplementation in reducing depressive symptoms underscore the need for further research
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to elucidate the underlying mechanisms and identify optimal intervention strategies.
Mechanisms Underlying the Vitamin D-Depression Relationship

Biological pathways underlying the Vitamin D-depression relationship have been proposed
based on preclinical and clinical studies. Vitamin D receptors are widely distributed in the
central nervous system, including regions implicated in mood regulation such as the
hippocampus and prefrontal cortex. Vitamin D is also involved in the synthesis and regulation
of neurotransmitters such as serotonin, which plays a critical role in mood stabilization.
Additionally, Vitamin D has anti-inflammatory properties and modulates the production of
neurotrophic factors, both of which may influence mood and depression risk. Further research
is needed to elucidate the specific mechanisms through which Vitamin D influences depression

and whether these mechanisms vary across different populations or subgroups.
Limitations and Future Directions

Several limitations of the current research should be considered when interpreting the
findings. The heterogeneity of study designs, populations, and outcome measures complicates
comparisons across studies and limits the generalizability of the results. Additionally, many
observational studies are subject to confounding variables, such as physical activity and
sunlight exposure, which may influence both Vitamin D levels and mood. The variability in
dosing regimens and baseline Vitamin D status in clinical trials contributes to the inconsistent
findings regarding the efficacy of Vitamin D supplementation in reducing depressive

symptoms.

Future research directions should focus on addressing these limitations and further
elucidating the mechanisms underlying the Vitamin D-depression relationship. Well-designed
prospective cohort studies and randomized controlled trials are needed to establish causality
and clarify the optimal dose and duration of Vitamin D supplementation for preventing and
treating depression. Additionally, studies exploring potential moderators and mediators of the
Vitamin D-depression relationship, such as genetic factors and inflammatory markers, may

provide valuable insights into personalized treatment approaches.

4, Conclusion

In conclusion, the evidence from observational studies suggests an association between low
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Vitamin D levels and increased risk of depression, while clinical trials examining the effects of
Vitamin D supplementation on depressive symptoms yield mixed results. Further research is
needed to clarify the underlying mechanisms and identify optimal intervention strategies for
addressing Vitamin D deficiency in individuals with depression. Addressing these knowledge
gaps may have important implications for the prevention and management of depression on

a population scale.
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