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Abstract

Depression is considered as a factor causing significant disability, mortality and healthcare costs and The third leading cause of disability
which affects about 840 million people around the world. There are some biological, psychological and environmental theories explaining
the pathophysiology of depression, though the main reason is still unknown. Vitamin D as a unique neurosteroid hormone may have
an important role in the improvement of depression. Although the relationship between vitamin D levels and depressive symptoms
has been explored, the results are inconsistent. Evidences about the relationship between vitamin D deficiency and depression are in
conflict. Many studies indicted that, taking vitamin D supplements can be considered as a useful interventions for depressed patients
with vitamins deficiency. The current review study suggests that, higher vitamin D intake may be associated with a lower prevalence
of depressive symptoms. Neurons and glia in many parts of the brain such as the cingulate cortex and hippocampus have vitamin D
receptors. There are different brain process which vitamin D invovlved including; Neuroimmunomodulation, regulation of neurotrophic
factors, neuroprotection, neuroplasticity and brain development are kinds of brain processes. This fact demonstrates that vitamin D might
be associated with depression and its supplementation might play an significant role in depression and its treatment.
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Introduction

Depression is a mental disability contributing to the increased
global burden of disease.! For many years, the role of natural
dietary for the management of depression has always been
discussed. While many studies reported dietary factors
involved in the treatment of depression, some scientific
flaws made them limited. The top three dietary preparations
considered in prior studies, include omega-3 fatty acids,
vitamin D, and the vitamin B complex.>’ Two main Vitamin
D come from herbal and animal source. Its plant form namely
D2, called ergocalciferol, and is found in plants such as
mushrooms and soy milk. The animal form of vitamin D3 is
called cholecalciferol, which is 3 times stronger than D2 and
is found in raw fish and in mackerel.** In the human body,
vitamin D precursor converts to active vitamin D3 by being
exposed to sunlight to absorb ultraviolet radiation, thus a
major part of the body’s vitamin D is produced.>® The amount
of vitamin D intake to meet the daily needs of the body equals
600 IU in children, and 800 UI in adults up to 70 years old. In
people with symptoms of vitamin D deficiency, the vitamin

intake can increase up to 1000 IU.”® Recent Statistics show
that, nearly one billion people worldwide suffer from vitamin
D deficiency or inadequate levels. Vitamin D deficiency is a
common problem that is not limited to a specific geographic
or climatic region, and this problem can be observed even
in areas with hot and sunny weather where direct sunlight
is easily available.*!® Vitamin D deficiency cause a various
side effects on the body. The deficiency of vitamin D during
infancy and childhood can lead to irreversible physical and
mental retardation. Rickets disease is on of the well known
side effect of vitamin D deficiency in children.'>?Individuals
who suffered from vitamin D deficiency in their childhood,
are more likely to show symptoms of hip fractures in their
adolescents.’** Furthermore, depression may cause feeling
loneliness and leaving community, which canlead to decreased
vitamin D intake.'” investigate the cause and effect relationship
of vitamin deficiency and depression to understand whether
it lead to depression or it has the opposite effect, have gained
significant importance.' In the present study, we focused on
the potential role of vitamin D for prevention and treatment of
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depression. We aimed to investigate the association between
vitamin D deficiency or

insufficiency and depression. In addition, we examined the
efficacy of vitamin D in the treatment of depression.

In randomized controlled trials (RCTs) studies, people with
depressive symptoms were part of the study population in
addition to patients who had a history of coronary infarction,
angina pectoris, stroke, or renal stone disease, as well as
pregnant or lactating women, smokers, those with liver
problems or substance abuse, or having non-normal creatinine
concentrations or taking dietary supplements during the last
2 month were excluded. In these articles, the authors reported
that vitamin D supplementation was associated with greater
improvement in depression measures. There are several
RCTs evaluating the effect of vitamin D supplementation in
people with seasonal affective disorder, which indicated it has
positive effect on this disorder. Table 1 shows data collected
through the literature review and calculated using the method
described .

Among various review articles applied in this study, RCT
articles studied the link between vitamin D and depression.
In these articles amount of vitamin D, frequency, mode of
delivery, duration, type of vitamin D and the dose of vitamin D
were checked out. Although, some articles reported a positive

relationship between low vitamin D levels and depression, but
some reports have opposite results.'®*** Fiqure 1 shows the
comparison of the searched administration dose of vitamin D
in different RCT studies.

To demonstrated depression of participants due to vitamin D
deficiency compared to group with normal vitamin D levels,
cross-sectional and cohort studies were needed.

The cross-sectional studies, evaluated the rates of depression
and vitamin D in a population at a single point in time to
find out whether there was a link between depression and
vitamin D levels. The stabilities of the cohort study included,
the deletion of interventional factors and the study of cases, in
which some of them had the clinical diagnosis of depression.
Table 2 shows populations and sample size of cross-sectional
and cohort study.

In recent years, several studies have examined the
relationship between vitamin D and depression, which the
results of some of them contradicting each other. A study
on men older than 60 years, showed that serum levels 25
(OH) D had an inverse relationship with depression.”” In
a study by Black et al results showed that, an increase of
25 (OH) D concentration could significantly decrease the
depression score. It should be emphasized that, in present
study, confounding factors such as age, race, body mass index

Table 1. Characteristics of Vitamin D Supplementation in Randomized Controlled Trials Investigating the Effect of Vitamin D Supplementation on Depressive Symptoms

Type of Administration Mode of .. .
Study, Year (Reference) Study Dose of Vitamin D Delivery Participants Frequency Duration
Mozaffari Khosravi et al, 150000 or 300000 L 120. rT‘e“ e women'aged 20 t0,60 )'/ears. el spec.lallst . 3 months
RCT IM injection clinics of Yazd Shahid Sadoughi University of Medical Twice
2012"7 U . (12 wk)
Sciences
Sepehrmanesh et al, 20142 RCT 501U Capsule 40 patients between 18 and 65 years old in Kashan Weekly 8 wk
Khoraminya et al, 2012%' RDBPC 1500 IU Capsule 42 patients between 18 and 65 years old in Tehran Daily 8 wk
Kjaergaard et al, 2012% RCT 20000 IU Capsule Community members with low 25(OH)D level in Norway Weekly 6 mon
Bertone-Johnson et al, 2012% RCT 400 IU Not mentioned Postmenopausal women in US Daily 2y
Dean et al, 20112 RCT 5000 U Capsule Healthy volunteers in Australia Daily 6 weeks
Abbreviation: RDBPC, Randomized double-blind placebo control.
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Figure 1. Administration Dose of Vitamin D Per Study.
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Table 2. Study Populations and Sample Size of Cross-Sectional and Cohort Study

Study, Year (Reference) Type of Study Population Sample Size
Almeida et al, 2015* Retrospective, cross-sectional and prospective Men aged 71-88 years who donated a fasting blood sample 3105

Black et al, 20132¢ Cross-sectional Young adult in Australia 945

Lee et al, 20117 Prospective, non-interventional cohort Middle-aged and older men 3369
Milaneschi et al, 2010% Cohort (INCHIANTI Study) A total of 531 women and 423 men aged 65 yr and older 954
Milaneschi et al, 2014 Cohort People between 18 and 65 years old 2981

Zhao et al, 2010*° Cross-sectional 1890 men and 2026 women 3916

and physical activity were moderated and controlled.” In
another study in the United States, despite the adjustment
of confounding factors, there was no significant correlation
between vitamin D deficiency and depression.*

The result of study indicated that those who had a low level
of 25 (OH) D at baseline had a higher depression score in the
following years. It must be pointed out that this finding was
more pronounced in women than men.?® In a cohort study
aimed at determining the relationship between levels of 25
(OH) D and depression disorders, the results showed an
inverse relationship between the concentration of vitamin D
and the severity of depression symptoms. The strengths of this
study included the elimination of confounders and the study
of cases in which some of them had the clinical diagnosis of
depression.”” Almeida et al conducted a study to determine
the relationship between the levels of vitamins and incidence
of depression in previous, current or future time. The results
showed that, vitamin D concentrations were less than 50
nmol/L with a potential for current depression, though it has
no effect on past depression. Researchers found that, vitamin
D deficiency was not the cause of depression.* Li et al analyzed
randomized controlled trials, that evaluated the effects of
vitamin D on symptoms of depression. The results showed
that, vitamin D supplementation did not have any effect on
the reduction of depression, after an intervention. However,
they mentioned that, the difference in the duration of the
intervention, the dose of vitamin D administered, and the
different tools could be the reason for such an outcome.** In
another systematic review and meta-analysis study, Spedding
examined 15 randomized controlled trials. He concluded
that, it would be possible to improve depression symptoms by
a daily intake of 800 mg vitamin D.'

In a review article by Shaffer et al, the effect of vitamin
D on depression were analyzed. Based on the overall study
results, vitamin D had no effect on the improvement of
depressed patients. Though, a partial and separate survey
of two which was performed on patients with clinically
significant depressive symptoms'”'® indicated that, vitamin D
supplementation intake, had a moderate effect on depressive
symptoms. According to the results of mentioned studies,
Shaffer et al claimed that, it can be concluded that vitamin
D supplements may be effective in reducing the symptoms
of depression in those patients suffering from clinically
significant depression.”® Mozaffari-Khozravi et al measured
the concentration of vitamin D and depression status of the
patients and concluded that, vitamin D had a significant effect

on improvement of vitamin D deficiencies.17 Sepehrmanesh
et al conducted a study to evaluate the effect of a vitamin
supplement on decreasing depression symptoms. Their results
showed that, in the vitamin D group, the score for the Beck
Depression Inventory (BDI) had significantly decreased.
In regard to relationship between vitamin D and depression
it is important to note that, some studies have not just been
conducted on depressed people. Therefore, those who do not
have the criteria and characteristics of a depressed person are
also included in the study and this has led to errors. Certainly,
there are studies that limit this problem and only investigate
patients with clinical symptoms of depression, which would
report more reliable results. In order to reduce the error
rate and increase the accuracy, studies should be conducted
on depressed people with vitamin D deficiency in the same
age range, who will receive the same amount of vitamin D
using the same method. Furthermore, an outcome evaluation
should be carried out with the same tool. Moreover, the
previous or current history of taking antidepressants
medications should also be considered, since it influences
the results, as an intervening variable. Reviewing papers only
in the English language, and the necessary inclusion of only
published material which may be limited to positive findings
are the main limitations of the current analysis, which may
risk artificial inflation of results.

Conclusions

Gratitude to extensive studies in the field of nutrition and
neurology, human knowledge has improved regarding the
function of the vitamin in the body, especially in the brain.
It can be concluded with the high probability that, it is
necessary to get the normal amount of vitamin D needed
for normal brain neuropsychiatric function. Many studies
show that, deficiency of this particular vitamin increases
the risk of depressive disorders. According to the results of
the studies, people with high vitamin D deficiency are more
likely to develop depression. Moreover, taking vitamin D
supplements for those depressed patients who lack vitamins
can be considered as useful interventions.
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