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Abstract

A literature review was conducted to investigate the relationship between low vitamin D 
concentration and depression and to report on the current knowledge about the assessment 
and treatment of low vitamin D in individuals with depression. Our literature review found 
substantial evidence for a significant relationship between depression and vitamin D 
deficiency but also highlighted the need for more studies to establish the direction of causality 
in the association between vitamin D deficiency and depression, and to determine the best 
preventative and treatment strategies for hypovitaminosis D in patients with depression. 
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Introduction 

The possibility of a role of vitamin D in 
psychiatric disorders is suggested by region-
specific expression of vitamin D receptors (VDR) 
in the cingulate cortex, thalamus, cerebellum, 
substantia nigra, amygdala, and hippocampus 
[1]. Many of these regions also express 
1α-hydroxylase enzymes able to metabolize 
25(OH)D to 1,25(OH)2D3, which suggests the 
possibility for vitamin D to play an autocrine or 
paracrine action in the brain [2]. Indeed, vitamin 
D may play a key role in the pathophysiology of 
depression and a number of studies have shown 
the presence of vitamin D, its receptors (VDR) 
and associated enzymes (CYP 24A1, CYP 27B1) 
in several regions of the brain, pointing to a 
role of vitamin D as a neuroactive/neurosteroid 
hormone involved in key functions such as 
neuroprotection, neuroimmunomodulation, 
brain development and regular brain function 
[2,3]. Furthermore, there is emerging evidence 
of possible neuroprotective roles that vitamin 

D may play through its effects on inflammation 
[4-6]. Certainly, growing body of data suggests 
that upregulation of proinflammatory cytokines 
in the brain may be associated with depression 
[5] and vitamin D may well be one of modulator 
in the association between depression and 
inflammatory response through its effect on the 
immune system [7,8].

Vitamin D is built from the action of ultraviolet 
B sun rays (UVB) on dietary sources (Figure 1).

Dietary intake of vitamin D is necessary to reach 
adequate levels of vitamin D and the best natural 
sources of vitamin D (include fatty fish such 
as salmon, tuna, and mackerel whereas smaller 
amount may be provided by cheese, beef liver, 
and egg yolks (Table 1). A newer and interesting 
strategy to boost vitamin D consists of exposing 
vegetables to ultraviolet light. 

In the United States, most of the vitamin D is 
provided for by fortified food, which includes 
orange juice, milk, cheese, cereals, yogurt, 
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It has been estimated that over one billion people 
have either vitamin D insufficiency or deficiency. 
Vitamin D deficiency is defined as a condition 
with by a vitamin D level that is less than 20 
nmol/L, whereas vitamin D insufficiency is 
defined as a vitamin D level of less than 30 
nmol/L [10,19,20]. Excessive or even toxic 
vitamin D levels (hypervitaminosis D) may 
occur when 25(OH)D levels exceed 100 nmol/L 
(Table 3).

Adequate vitamin D intake (AI) is considered 
to be between 200 and 600 IU/day for both 
genders, from the very first years of age to the age 
of 50. The required intake rises to 600 IU/day 
for people between 51-70 years; and to 800 IU/
day for people older than 70 years [9]. A recent 
recommendation from the American Academy of 
Pediatrics increased the suggested daily intake of 
vitamin D for infants, children, and adolescents 
to 400 IU/day [21]. Values of dietary reference 
intakes according to Institute of Medicine, Food 
and Nutrition Board are reported in Table 4.

Although several studies have pointed to a 

margarine, and soy beverages. However, the 
amount of vitamin D varies across different 
food and brands and different servings are to be 
consumed for different food and beverages in 
order to reach the minimum daily requirement 
of vitamin D [9,10]. Fortified food may either 
contain vitamin D2 or vitamin D3, which 
has shown greater efficacy in increasing blood 
25-hydroxyvitamin D (25[OH]D) concentration 
compared to vitamin D2 [11]. 

The best strategy to evaluate vitamin D status 
is by a 25-hyroxyvitamin D (25-OH D) blood 
level, drawn after a 3-month period of a stable 
regimen of vitamin D intake [12-15]. Serum 
25(OH)D is considered the standard measure for 
vitamin D status since it is the main circulating 
and most stable form of vitamin D. Risk factors 
for vitamin D deficiency include conditions 
that affect cutaneous production (such as 
inadequate sunlight exposure, using sunscreen or 
protective clothing or dark skin pigmentation), 
as well as aging, obesity, renal or gastrointestinal 
dysfunctions and the use of certain medications 
[10,16-18] (Table 2).

Figure 1: Vitamin D metabolism.

REPRODUCED BY PERMISSION FROM MACMILLAN PUBLISHERS LTD: [Nat Rev Cancer]  Deeb KK, Trump DL, Johnson CS.Vitamin D signalling pathways 
in cancer: potential for anticancer therapeutics.  Nat Rev Cancer. 2007 Sep;7(9):684-700 copyright 2007.
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Table 1: Selected Food Sources of Vitamin D.
Food IUs per serving* Percent DV**
Cheese, Swiss, 1 ounce 6 2
Ready to eat cereal, fortified with 10% of the DV for vitamin D, 0.75 1 cup (more heavily fortified cereals might 
provide more of the DV) 40 10

Egg, 1 large (vitamin D is found in yolk) 41 10
Liver, beef, cooked, 3 ounces 42 11
Sardines, canned in oil, drained, 2 sardines 46 12
Margarine, fortified, 1 tablespoon 60 15
Yogurt, fortified with 20% of the DV for vitamin D, 6 ounces (more heavily fortified yogurts provide more of the DV) 80 20
Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 1 cup 115-124 29-31
Orange juice fortified with vitamin D, 1 cup (check product labels, as amount of added vitamin D varies) 137 34
Tuna fish, canned in water, drained, 3 ounces 154 39
Salmon (sockeye), cooked, 3 ounces 447 112
Swordfish, cooked, 3 ounces 566 142
Cod liver oil, 1 tablespoon 1,360 340
*IUs = International Units. ** DV = Daily Value. The DV for vitamin D is currently set at 400 IU for adults and children age 4 and older. Foods providing 20% or 
more of the DV are considered to be high sources of a nutrient

Modified From: Institute of Medicine, Food and Nutrition Board. Dietary Reference Intakes for Calcium and Vitamin D. Washington, DC: National Academy Press, 
2010. Accessed at https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/ on March 18, 2017

Table 2: Risk factors associated with vitamin D deficiency.

AGE (>65)

INSUFFICIENT SUNLIGHT

DARK SKIN

BREASTFEEDING

RENAL DISEASE

HEPATOBILIARY DISEASE

USE OF MEDICATIONS THAT ALTER VITAMIN D METABOLISM (EG, ANTICONVULSANTS, GLUCOCORTICOIDS)

OBESITY (BMI >30 KG/M2

MALABSORPTION DISEASE

Modified From: Institute of Medicine, Food and Nutrition Board. Dietary Reference Intakes for Calcium and Vitamin D. Washington, DC: National Academy Press, 
2010. Accessed at https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/ on March 18, 2017

Table 3: Serum 25-Hydroxyvitamin D [25(OH)D] Concentrations and Health*.
nmol/L** ng/mL* Health status

>125 >50 Emerging evidence links potential adverse effects to such high levels, particularly >150 nmol/L (>60 ng/mL)

≥50 ≥20 Generally considered adequate for bone and overall health in healthy individuals

30 to < 50 12 to <20 Generally considered inadequate for bone and overall health in healthy individuals

<30 <12 Associated with vitamin D deficiency, leading to rickets in infants and children and osteomalacia in adults

* Serum concentrations of 25(OH)D are reported in both nanomoles per liter (nmol/L) and nanograms per milliliter (ng/mL). 

** 1 nmol/L = 0.4 ng/mL

Modified From: Institute of Medicine, Food and Nutrition Board. Dietary Reference Intakes for Calcium and Vitamin D. Washington, DC: National Academy 
Press, 2010.

Accessed at https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/ on March 18, 2017

relatively strong relationship between depression 
and vitamin D deficiency, several aspects remain 
unclear and controversial. To this end, we 
decided to conduct a narrative review on the 
relationship between low levels of vitamin D 
and depression and on the best preventative and 

treatment strategies for hypovitaminosis D in 
patients with depression. 

Methods

We conducted a narrative review of all 
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a significant relationship between vitamin D 
deficiency and late-life depression in northern 
latitudes [27]. In further assessment of an older 
population-based cohort living at northern 
latitudes [28], a moderate inverse relationship 
between vitamin D serum level and depressive 
symptoms was observed among both genders. 
Furthermore, older men with low vitamin D 
levels (<30 nmol/l) were twice as likely to be 
depressed at the time of the assessment compared 
with similarly aged men whose vitamin D blood 
levels were adequate (≥50 nmol/l), even after 
controlling for factors such as hypertension and 
diabetes, which may contribute to depression as 
well. Interestingly, no significant relationship 
was found between vitamin D levels and 
current depression among women. Finally, 
high vitamin D serum levels were found to be 
protective against the development of post-
stroke Depression [PSD] [29]. Conversely, a 
relationship was found between low vitamin D 
serum level and the development of PSD, as well 
as an association was found between Vitamin D 
levels at hospital intake and PTS development at 
1-month post-stroke.

A recent large cohort study showed an association 
between low vitamin D levels and both presence 
and severity of depression, this suggesting the 
possibility that hypovitaminosis D indicates 
an underlying biological susceptibility for 
depression [30]. 

A cross-sectional study [31] involving 80 elderly 
subjects (40 individuals with mild Alzheimer’s 
and 40 without Alzheimer’s or other types of 
dementio), all aged between 60 and 92 years, 
showed that 58% of the entire sample had 
abnormally low vitamin D levels. In addition, 
a relationship between vitamin D deficiency 
and the presence of a current mood disorder, as 
assessed by the depressive symptoms inventory, 
was found. In another study, 69% of 75 
individuals with fibromyalgia were diagnosed 

publications related to Vitamin D and psychiatric 
disorders [Keywords: “vitamin D”, “Deficiency”, 
“Depression”, “Assessment”, “Treatment” 
(and their synonyms)]. The following search 
databases were queried: PubMed; Medline, 
Cochrane Library (up to 2017). Additional 
publications worthy of interest were extracted 
from the bibliography of each study primarily 
consulted. 

Results

 � Vitamin D and Depression

The Third National Health and Nutrition 
Examination Survey [22], which enrolled a 
sample of 7,970 non-institutionalized U.S. 
residents age 15 to 39, confirmed that people 
with serum vitamin D ≤50 nmol/L are at a 
significantly higher risk of showing depression 
than individuals whose serum levels of vitamin 
D are greater or equal to 75 nmol/L. For 
instance, a study of 1,282 adults age 65 to 95 
in the Netherlands [23] found that depressed 
subjects showed 25(OH)D levels that were 14% 
lower than controls. Also, a relationship was 
found between severity of depression and low 25 
(OH)D serum levels, which remained significant 
after adjusting for age, gender, smoking status, 
body mass index, and number of comorbid 
chronic illnesses. Reduced 25-hydroxyvitamin 
D and elevated parathyroid hormone (PTH) 
serum levels have been associated with depressive 
symptoms in various clinical settings. Of interest, 
an inverse relationship between 25(OH)D serum 
levels and depression, has been shown even after 
having accounted and controlled for several 
lifestyle and health factors among community-
dwelling European men [24].

The relationship between depression and vitamin 
D deficiency has also been investigated in the 
older population and/or in subjects with medical 
comorbidities [25,26]. Several studies showed 

Table 4: Recommended Dietary Allowances (RDAs) for Vitamin D per day.
Age Male Female Pregnancy Lactation

>70 years 800  IU (20 mcg) 800  IU  (20 mcg)

51-70 years 600  IU (15 mcg) 600  IU  (15 mcg)

19-50 years 600  IU (15 mcg) 600  IU  (15 mcg) 600 IU (15 mcg) 600 IU (15 mcg)

14-18 years 600  IU (15 mcg) 600  IU  (15 mcg) 600 IU (15 mcg) 600 IU (15 mcg)

1-13 years 600  IU (15 mcg) 600  IU  (15 mcg)

0-12 months* 400 IU (20 mcg) 400 IU (20 mcg)

Modified From: Institute of Medicine, Food and Nutrition Board. Dietary Reference Intakes for Calcium and Vitamin D. Washington, DC: National Academy 
Press, 2010. Accessed at on March 18, 2017 at https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/
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with deficient or insufficient serum levels of 
vitamin D. Depression was higher (using the 
Hospital and Anxiety Depression Scale [HADS] 
[32] Median = 31) for those individuals with 
vitamin D deficiency than for those with 
insufficient (HADS = 22.5) or normal (HADS 
= 23.5) levels of vitamin D [33]. Similar results 
were found in a group pf subjects with secondary 
hyperparathyroidism (n = 21), in whom lower 
serum vitamin D levels were significantly 
related to higher scores on the Beck Depression 
Inventory [BDI] [34] as compared to a control 
group [35].

A negative correlation between Vitamin 
D3 serum levels and clinically significant 
depressive symptoms detected across five weekly 
assessments was found in a group of young adult 
healthy women [36]. These findings indicated 
that black young women were more likely to 
show vitamin D insufficiency and more likely 
to be depressed than other women, this being in 
line with the results of prior research [19,37,38]. 
Robinson, et al. [39] reported on the relationship 
between vitamin D levels during pregnancy and 
the development of post-partum depression 
[PPD]. Interestingly, low serum vitamin D levels 
during pregnancy resulted to be a risk factor 
for the development of postpartum depression 
symptoms. 

Similar results were found by Murphy, et al. [40] 
who evaluated the relationship between vitamin 
D levels and depressive symptoms in a sample of 
97 women, who were assessed on a monthly basis, 
for the first seven months of the postpartum 
period. In this study, women with lower 
vitamin D levels consistently showed higher 
rates of depression as compared to women 
with higher vitamin D levels. Two additional 
studies pointed to a negative and significant 
correlation between vitamin D serum levels in 
the first trimester of gestation and the presence 
of depressive symptoms in the second trimester 
[41,42]. Moreover, the relationship between 
vitamin D levels in the second pregnancy 
trimester and postpartum depression during 
the first six months after pregnancy was 
investigated [43]. This study showed that 
lower maternal levels of 25-hydroxy-vitamin 
D3 in the second trimester of pregnancy 
were correlated with higher degree depressive 
symptoms at one week, six weeks, and six 
months of the postpartum period. 

Seasonal changes in the levels of vitamin D 
suggest the possibility that supplementation 

may help patients who have seasonal mood 
disorders. In a randomized, double-blind study 
[44], 44 healthy individuals received vitamin 
D3, at a dose of 400 IU/d, or vitamin D3 at 
the dose of 800 IU/d, or no vitamin D3 for 
five days during late winter. Based on self-
reports, vitamin D3 significantly enhanced 
positive affect, and there was some evidence it 
reduced negative affect. In a pilot study [45] of 
9 women with vitamin D serum levels lower 
than 40 ng/ml, a supplementation during winter 
with vitamin D was associated with an average 
10-point improvement in the scores of Beck 
Depression Inventory-II [46]. In a prospective 
RCT of 15 individuals with the seasonal affective 
disorder, all patients who received vitamin 
D supplementation improved in all outcome 
measures [47]. Vieth [48] randomized 82 adults 
with vitamin D deficiency to 600 IU/d or 4,000 
IU/d of vitamin D3 for a period of three months, 
over two consecutive winters. Patients that 
received the higher dose showed some evidence 
of improved well-being compared to those 
that were assigned to the lower dose, although 
results did not reach statistical significance for 
all comparisons. Consistently with previous 
research, Berk, et al. [49] found that vitamin D 
deficiency may be associated to depression and 
other mental disorders and suggested a possible 
role of vitamin D as a treatment of depression, in 
augmentation to antidepressant agents. Another 
recent report [50] examined several studies on 
vitamin D and mood disorders in women and 
concluded that vitamin D may be an important 
contributor to mental and physical well-being in 
women.

A study in children suggested that the association 
between 25(OH)D3 serum levels and depression 
may well apply to children too [51]. In a case 
series [52] involving 48 adolescents with 
depression and vitamin D-deficiency subjects 
were given vitamin D3 over 3 months and a 
significant improvement in depressive symptoms, 
irritability, fatigue and well-being was observed.

Although most studies confirm the hypothesis 
that low vitamin D concentration is associated 
with depression, there has been research that has 
failed to show such a relationship. For instance, a 
large epidemiologic study in China [53] did not 
identify a relationship between vitamin D and 
depression in 3,262 men and women age 50 to 
70.

Also, there is not a complete agreement 
concerning the potential use of vitamin D as a 
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appropriate indicator of vitamin D body stores. 
The National Institutes of health (NIH) [60] 
Office of Dietary Supplements (ODS) recently 
(November 2010) established a worldwide 
collaborative effort to standardize the laboratory 
measurement of vitamin D status, which was 
called Vitamin D Standardization Program 
(VDSP). The VDSP goal is to promote the 
detection, evaluation, and treatment of vitamin 
D deficiency and insufficiency through an 
improvement in the standardized laboratory 
measurement of total 25-hydroxyvitamin 
D [25(OH)D] serum levels. Specific 
recommendation to make it accurate and 
equivalent over time, location, and laboratory 
procedure were provided. 

Albeit there is no universal consensus about a 
treatment cut-point, investigations suggest 25 
to 35 nmol/L as the minimum concentration 
of 25-OH-VitD required to avoid the adverse 
effects of deficiency [61-63]. Findings of our 
review indicate that low 25(OH)D serum 
levels may be associated to mood disorders, 
pointing out the possibility of common biologic 
mechanisms underpinning the two conditions. 
Once the association of vitamin D deficiency 
and mood disorders is clearly confirmed and 
the direction of causality has been studied, 
the possibility of primary prevention should 
be considered. However, as of today there is 
not enough research evidence to recommend 
a change in clinical practice recommendations 
for vitamin D supplementation as a strategy to 
prevent mood disorders. Indeed, more studies 
are needed to determine whether vitamin D 
deficiency is one of the risk factors for mood 
disorders or it is more an effect than a cause of 
these diseases. Nevertheless, it is well known 
that vitamin D deficiency is associated to 
several physical illnesses and hence it seems 
reasonable to recommend that 25(OH)
D serum levels be kept in the normal range 
[19,20]. 

Depressive symptoms and reduced physical 
functioning are prevalent and cause significant 
individual and societal burden [64]. Efficient, 
low-cost prevention strategies such as a 
monitoring and treatment of hypovitaminosis 
D would be necessary. However, no sufficient 
data has been accumulated yet to recommend 
vitamin D supplementation as a specific tool 
to prevent mood disorders. Of interest, Holick 
[65] reported that sun exposure (arms and legs 
for five to ten minutes; two or three times/week) 
might be beneficial for keep vitamin D levels 

supplement for depression. For instance, two 
trials did not report a significant improvement 
in seasonal affective disorder (SAD) symptoms 
after vitamin D treatment [54,55] . Similarly 
a systematic review [56] concluded that there 
is insufficient data to support the effectiveness 
of Vitamin D to treat depressive symptoms 
in patients without vitamin D deficiency. In 
another review [57], low vitamin D levels were 
correlated with depressive symptoms but the 
impact on depression of adding vitamin D 
supplements was deemed as uncertain. 

Kjærgaard, et al. [58] systematically analyzed 
vitamin D levels in a case-control study 
supported by a vitamin D supplementation 
randomized controlled trial (RCT). In the case-
control phase, subjects with low baseline 25(OH)
D concentrations resulted to be significantly 
more depressed than subjects with high 25(OH)
D levels. Individuals with low 25(OH)D levels 
were randomized to receiving either vitamin 
D3 supplementation of 40,000 IU per week 
or placebo, for a total of 6 months. Although 
low levels of vitamin D resulted significantly 
correlated with depressive symptoms, vitamin 
D supplementation failed to show a meaningful 
effect on depressive symptoms. This implies the 
possibility that vitamin D deficiency may be the 
effect of depression rather than being the cause 
of depression. In a double-blind, controlled trial, 
Jorde, et al. [59] randomized 441 individuals 
age 21 to 70 to vitamin D 20,000 IU, vitamin 
D 40,000 IU per week; or placebo for 1 year. 
The study results showed that individuals with 
25(OH)D serum levels lower than 40 nmol/L 
scored significantly higher on depression rating 
scales than those with 25(OH)D serum levels 
≥40 nmol/L. No significant change in depression 
ratings was observed in the placebo group. These 
results must be interpreted with caution because 
depressive symptoms were secondary endpoints 
in this study. 

Overall, the results of our literature search 
highlights the need for more prospective 
randomized controlled trials of vitamin D for the 
prevention and/or treatment of depression, as 
well as the need to better define the relationship 
of causality between depression and vitamin D 
deficiency. 

 � Assessment, Treatment and Practice 
Implications

The total 25-hydroxyvitamin D (25-OH-VitD) 
level (i.e., the sum of the amount of 25-OH-
vitamin D2 and 25-OH-vitamin D3) is the 
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within normal limits. Encouraging people to 
exercise outdoors during daylight hours would 
bring the benefit of ensuring an adequate level 
of vitamin D while possibly contributing to 
mood improvement. However, the benefits of 
outdoor exercise during the hours that allow 
exposure to natural sunlight need to be weighed 
against the risk of skin cancer, which once again 
highlights how difficult it is to make universal 
recommendations. For some people, sunshine 
exposure or diet alone may not be enough 
to provide adequate amounts of vitamin D. 
Therefore, any intervention to treat vitamin 
D deficiency and vitamin D supplementation 
should be provided under appropriate medical 
supervision and monitoring. Daytime outdoor 
physical activity may be considered as a surrogate 
indicator for sun exposure. Of interest it has 
been observed that exercise in itself may 
contribute to the maintenance of vitamin D 
levels, with mechanisms other than merely 
by increasing exposure of skin to sunlight 
[66,67]. Indeed, together with calcium 
supplement intake, the major modifiable 
predictors of vitamin D deficiency were body 
mass index (BMI) greater than 30 kg/m2 and 
low physical activity [68], which are both 
conditions that are frequently observed in 
patients with depression. Of note, it has been 
clearly shown that physical activity improves 
bone mass, reduces calcium elimination and 
raises the efficiency of its absorption [69], thus 
resulting in increased calcium serum levels, 
which translates into vitamin D sparing. 
Moreover, physical exercise and activity may 
increase the rate of lipolysis, decreased body 
weight and body fat stores and hence induce 
vitamin D mobilization from adipose tissue, 
thus increasing its blood levels [70-73]. 

Discussion 

Although the amount of research about the 
relationship between vitamin D deficiency and 
depression is growing, several aspects remain 
unclear. For instance, it is not always clear 
whether vitamin D deficiency may be the result or 
the cause of depression. Subjects with depression 
may be more likely to develop low vitamin D 
because of lower outdoor activity or reduced 
nutrients intake. Conversely, the relationship 
of causality could well be in the opposite way. 
Indeed, the identification of vitamin D receptors 
in areas of the brain that have been associated to 
the development of depression strengthens the 
plausibility of a relationship between vitamin D 

and depression. Also, it remains to be established 
if adding vitamin D supplements may prevent 
and/or treat depression in individuals with 
vitamin D deficiency. Indeed, studies on vitamin 
D and depression and on the role of vitamin 
D supplementation have produced mixed 
results. This may be due to several reasons, 
including the use of different doses of vitamin 
D supplements for different lengths of time 
across different studies, the use of different 
parameters to define vitamin D deficiency, the 
use of different psychometric instruments to 
measure depression and mental health, and 
the administration of vitamin D at different 
frequencies (i.e., every day, once a week or 
once a month). Due to the methodological 
differences across different studies, it is 
difficult to establish the exact role of vitamin 
D in preventing or treating depression.

Conclusions

Study research shows a relationship between 
vitamin D deficiency and symptoms of 
depression. However, it remains unclear if low 
vitamin D levels are the cause or the effect of 
depression. Several factors contribute to hamper 
the studies on the relationship between Vitamin 
D and depression, including the fact that lack of 
vitamin D is just one of the many factors that 
may contribute to depression. Also, the effects of 
vitamin D on depression may take a long time 
to work, this asking that any study to evaluate 
this relationship covers an adequately long 
period of time. Also, further research is needed 
to define appropriate protocols for vitamin D 
testing and supplementation in clinical practice 
and to establish if, when and how much vitamin 
D supplementation can improve depression. 
Clearly, eating food that is rich of vitamin D, 
taking dietary supplements to improve vitamin 
D deficiency, and spending time in the sunshine 
and/ or exercising outdoors may improve mental 
well-being in patients with depression. Although 
several issues in the relationship between 
depression and low levels of vitamin D remain 
controversial and are in need of further studies, 
the literature is already providing enough data to 
recommend screening for and treating vitamin D 
deficiency in subjects with depression, which is 
easy, cost-effective and may improve depression 
outcome.
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