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Introduction
Vitamin D (D represents D2, D3, or both), known as the 
“sunshine vitamin,” is necessary for essential biological 
functions such as bone and mineral metabolism, muscle 
function, psychological function and immunity. It is 
a secosterol produced endogenously in the skin from 
sun exposure or obtained from foods. One of the major 
physiologic functions of vitamin D is to maintain serum 
calcium and phosphorus levels in a healthy physiologic 
range to maintain a variety of metabolic functions, bone 
metabolism and transcription regulation (1,2).
Studies showed that, vitamin D deficiency is a common 
health problem in both developed and developing 
countries. It is postulated that one billion people 
worldwide have vitamin D deficiency or insufficiency 
due to reduced sun exposure or inadequate intake for 
various reasons. Its status is very different among various 
countries, which is due to the difference in many factors 
including sunlight exposure, dietary intake of vitamin 
D, and air pollution (1,2). Iran is a country with high 
prevalence of moderate to severe vitamin D deficiency 
(3-6). Vitamin D is a steroid hormone and mainly 
obtained from exposure to sunlight, food and dietary 

supplements (7) and plays several important physiologic 
and psychological roles and associated with an increased 
risk of multiple sclerosis, hypertension, type I diabetes, 
cardiovascular heart disease, rheumatoid arthritis and 
many common deadly cancers (8,9).
It involved in numerous brain processes including neu-
roprotection, regulation of neurotrophic factors, neu-
roplasticity, brain development and neuroimmunomod-
ulation (10).

Factors affect vitamin D status
Several factors, can affect vitamin D status, include genetic 
factors, adiposity and factors affecting the cutaneous 
synthesis of vitamin D such as skin pigmentation and 
ethnicity, age, season and latitude, clothing that results in 
lack of skin exposure to the sun and use of sunscreens. 
Many studies argued that there is an essential factor 
associated with chronic health conditions, including 
mental health (11-13). Whereas others have shown no 
relationship and insufficient evidence for an association 
between vitamin D and mental health (14-16).
The importance of vitamin D effects on central nervous 
system (CNS) in both healthy and psychiatric populations 
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 Implication for health policy/practice/research/
medical education
Vitamin D, known as the “sunshine vitamin,” is 
necessary for essential biological functions. Vitamin D 
is an essential nutrient that contributes to strong bones 
health and helps to control the amount of calcium in 
the blood. Many people have vitamin D deficiency 
or insufficiency due to reduced sun exposure or 
inadequate intake for various reasons. Recent evidence 
suggests that it may play a causative role in mental illness 
and also help in the prevention of many diseases and 
adequate levels of vitamin D are also associated with 
health benefits such as psychological function. Many 
studies show that the risk of psychological disorders 
is higher in patients with vitamin D deficiency. This 
paper is about the relationship between vitamin D 
deficiency and psychiatric disorders.

is less well appreciated and is vastly understudied 
compared to its known impact on health. Vitamin D 
receptors are present throughout the brain, and vitamin 
D deficiency is correlated with negative CNS effects in 
animal and human studies (17).
Low serum levels of vitamin D have been linked with 
mental health issues and is involved in numerous brain 
processes including neuroimmunomodulation, regulation 
of neurotrophic factors, neuroprotection, neuroplasticity 
and brain development (8,10) and might be associated with 
some psychological disorders and play an important role 
in the treatment of psychological disorders (14,15,18,19).
Various cross-sectional studies have detected an 
association between vitamin D deficiency and depression 
and cognitive performance (11,12,20-22).
Our analysis is consistent with the hypothesis that level 
of vitamin D is associated with psychological disorders. 
Therefore in this article, PubMed and Web of Science 
databases were searched from 2000 through 2014 relating 
to vitamin D with psychological disorders as affective 
disorder, anxiety disorder, cognitive disorders and 
psychosis disturbance. 

Vitamin D deficiency and psychological disorders
Vitamin D deficiency is a common underdiagnosed 
condition that has received increasing attention in the 
world. Recent evidence from hundreds of studies has 
suggested that vitamin D is important for reducing the 
risk of a variety of chronic illnesses as mental disorders.
Anglin et al. (23), in a systematic review identified one 
case-control study, ten cross-sectional investigations 
and three cohort studies investigating the association 
between depression and vitamin D deficiency, but no 
randomized controlled trial. Some studies also reported 
an association between vitamin D deficiency and cognitive 
impairment (24-26).
Eskandari et al. (27) showed that low vitamin D levels 

were found to correlate with major depression. Mozaffari-
Khosravi et al. (28) showed a statistically significant 
difference in mean of Beck Depression Inventory II test 
score between G300 and NTG (p= 0.003). The results of 
the study revealed that first, the correction of vitamin D 
deficiency corrected the depression state. Secondly, a 
single injection dose of 300,000 IU of vitamin D was safe 
and further effective than a 150,000-IU dose.
Several animal knock-out models show increased vitamin 
D receptor associated with anxiety, decreased activity, and 
muscular and motor impairments, resembling phenotypic 
models and activating PKC and map PK pathways (29-
32). The other studies also reported vitamin D deficiency 
and the presence of psychosis in adolescents (32-35).
Various investigations found that individuals with 
schizophrenia had significantly lower levels of vitamin D 
in the blood compared to the control groups (36).
However, some studies have failed to find a significant 
association (37) and some others have found that higher 
vitamin D concentrations are associated with increased 
risk of schizophrenia (6). In addition, data on the 
relationship between sunlight exposure and schizophrenia 
did not provide convincing support for the link (38).
Vitamin D deficiency and insufficiency are both highly 
prevalent in adolescents with severe mental illness. The 
preliminary relations between vitamin D deficiency 
and presence of psychotic features warrant further 
investigation as to whether vitamin D deficiency is a 
mediator of illness intensity, result of illness intensity, 
or both. Higher popularity of vitamin D deficiency but 
no greater risk of psychosis in African Americans, if 
established, may have special implications for health 
disparity and treatment outcome research (39). McGrath 
et al., (35) in a cohort of Finnish children who received 
supplemental vitamin D in their first year of life had a 
lower risk of developing schizophrenia. However, the 
implication of this association is unclear because it was 
unrelated to adherence to vitamin D supplementation, was 
only obvious in males, and was not found with any other 
mental illness. Jorde et al. (40) in a research to examine the 
effect of vitamin D on depression, obese and overweight 
patients were randomized to receive 20,000 or 40,000 
IU of vitamin D pills or placebo weekly for one year. At 
baseline, those with 25(OH) D concentrations lower 
than 16 ng/ml had greater beck depression inventory 
scores, demonstrating that they were further depressed, 
than those with higher 25(OH)D levels. The two groups 
receiving vitamin D supplementation had significant 
improvement in their scores, whereas the placebo group 
did not.
Vitamin D deficiency is common and frequently 
unrecognized and yet may be an important contributor 
to psychiatric illnesses so we should not leave this serious 
issue unresolved.
This review took place from March 2000 to March 2014. 
Although our review study, did not address the issue as 
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to whether the observed differences represent a causal 
relationship between vitamin D deficiency and psychiatric 
symptoms, the results are however important given the 
significance of vitamin D to overall health. Despite the 
mounting scientific evidence that vitamin D sufficiency is 
required for optimal health, concluded in a recent meta-
analysis that low vitamin D concentration is associated 
with depression, however, further randomized controlled 
trials of vitamin D are needed to determine whether this 
association is causal. There have been a few randomized 
controlled trials studying the effects of vitamin D on 
depressive symptoms, but the findings are inconsistent 
(10,16,17). A recently published recent controlled trials 
did investigate the effects of vitamin D supplementation 
as adjuvant treatment in patients with major depressive 
disorder. The results revealed a significant improvement in 
patients being treated with an antidepressant and vitamin 
D as compared with patients receiving an antidepressant 
and placebo.
Psycho-geriatric patients may be at risk for vitamin D 
deficiency due to their age, dietary factors and less exposure 
to sunlight. However, there is inadequate knowledge 
regarding the actual vitamin D status in this group of 
patients. Hence, one aim of this study was to compare the 
level of vitamin D in a sample of psycho-geriatric patients 
with the level in the general population from the same 
area. Additionally, the study aimed to examine whether 
patients with depression differ from patients with other 
psychiatric diagnoses with regard to vitamin D status (4-
9). We suggested, to explore its association with major 
mental illnesses by conducting large cross sectional 
studies. Randomized placebo controlled trial would also 
be needed to establish causation between vitamin D 
deficiency and psychological illnesses.
The studies showed that, vitamin D plays a role in 
numerous brain processes including regulation of 
neurotrophic factors, neuroprotection, brain development 
and neuroplasticity indicated to this matter that it might 
have a role in psychiatric diseases such as schizophrenia 
and depression and also tiredness, general ache, pains 
and somatoform disorders. Depression is also associated 
with hypovitaminosis D, various illnesses such as multiple 
sclerosis, rheumatoid arthritis heart disease, osteoporosis, 
diabetes mellitus, and hypertension (8-16).

Conclusion
Vitamin D is crucial not only for bone health but for 
proper brain development and psychological functioning. 
However, low levels of vitamin D are associated with 
seasonal affective disorder, depression, and schizophrenia 
in adults, but there is conflicting evidence about 
the relationship between vitamin D deficiency and 
psychological disorders. Our review is consistent with the 
hypothesis that, low vitamin D concentration is associated 
with psychological disorders, so, scientific databases were 
searched from 2000 through 2014. Although we did not 

address the issue as to whether the observed differences 
represent a causal relationship between vitamin D 
deficiency and psychiatric symptoms, the results are 
however, important given the significance of vitamin D to 
overall health. We suggest that increased attention should 
be given to vitamin D deficiency in psychiatric disorders.
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