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INTRODUCTION:
1, 2, 3, 4  Vitamin D is made in the skin from exposure to sunlight .Vitamin D 

exists in two forms- Vitamin D & Vitamin D  Ultra Violet B light from 2 3.

the sun hits the skin, and humans synthesize vitamin D . Humans 3

cannot make D   The Vitamin D that comes from the skin is 2.

biologically inert. It undergoes the rst hydroxylation in the liver, by 
1, 5the enzyme Vitamin D-25-hydroxylase, to 25(OH) D . 25(OH) D 

undergoes a further hydroxylation, in the kidneys, by the enzyme 
25(OH) D-1-hydroxylase to form the biologically active form of 

1, 5 6vitamin D . The active form stimulates intestinal calcium absorption . 
7,8Vitamin D receptors are present in most of the tissues in the body . 

Vitamin D has a wide range of actions in the body, like inhibition of cell 
proliferation and inducing terminal differentiation, inhibition of 
angiogenesis, stimulation of insulin production, inhibition of renin 

9, 10production, and stimulation of macrophage cathelicidin production . 

Vitamin D Deciency has been dened historically, and recently 
recommended by the Institute of Medicine (IOM) as a 25(OH) D level 
of less than 0.8 IU. Vitamin D insufciency is dened as a 25(OH)D 

11, 12, 13, 14, 15, 16, 17level of 21–29 ng/mL . Vitamin D Deciency is common in 
Australia, Middle Eastern countries, India, Africa, and South 

18, 19America .

It is postulated, that Indians have a high prevalence of Vitamin D 
18, 19Deciency, because of :-

Ÿ Changing food fads and food habits like high bre diet, containing 
phytates, phosphates.

Ÿ Genetic factors like having increased 25(OH)D-24- hydroxylase, 
which degrades 25(OH)D to inactive metabolites; Vitamin D 
Binding Protein.

Ÿ With modernization, the number of hours spent indoor has 
increased.

Ÿ Increased pollution can hamper the ultraviolet rays.
Ÿ Cultural and traditional habits prevalent in certain religions.

11Complications of Vitamin D Deciency include :-
Ÿ Rickets
Ÿ Osteomalacia
Ÿ Osteoporosis
Ÿ Tetany
Ÿ Other  possible complications include:-
Ÿ Hypertension,
Ÿ Depression, 

Ÿ Cardiovascular disease, 
Ÿ Increased risk of cancer.
Many studies have reported a benecial effect of Vitamin D 
supplementation on musculoskeletal diseases, aches & pains, or other 
complaints. The discovery of Vitamin D receptors in muscle cells 
prompted investigators to look for a muscle analogue of Osteomalacia. 
Because Vitamin D supplementation may enhance muscle strength, 
supplementation could also be an easy and inexpensive way to manage 
nonspecic musculoskeletal pain.

Psychiatric disorders, especially depression, are also speculated to be 
20, 21dependent on Vitamin D status . The possibility of the role of 

Vitamin D is suggested by the presence of Vitamin D receptors in 
certain areas of the brain, like the cingulate cortex, the thalamus, the 

22cerebellum, the substantia nigra, the amygdala, and the hippocampus . 
Many of these areas have 1α-hydroxylase enzymes, which are able to 

23metabolize 25(OH) D to 1, 25(OH) 2D3 . Vitamin D may play a key 
role in the pathophysiology of depression. Many studies have shown 
the existence of Vitamin D, its receptors (VDR) and associated 
enzymes (CYP 24A1, CYP 27B1) in many areas of the brain, 
indicating the role of Vitamin D as a neurosteroid hormone, involved in 
activities like neuroprotection, neuro-immunomodulation, brain 

24development and other brain functions . Literature says that 
upregulation of inammatory cytokines in the brain, may be associated 

25with depression . Vitamin D is possibly one of the modulators in the 
association between depression and inammatory response, by virtue 

26, 27of its effect on the immune system .

Somatisation in Depression may be caused because of:-
Ÿ Lack of linguistic skills to express their emotional experience 

(Prince, 1987).
28

Ÿ Inuence of culture in altering disease experience .
Ÿ Stigma attached to mental illness (i.e. its emotional distress) 

causes the depressive experience to be reconstructed through 
29somatization to make it less socially stigmatizing .

In a clinical study, by Bagadia in 1970, of 233 cases of depression, 
30somatic symptoms were the most common complaint (34%) . Similar 

 31 32ndings were reported by Gada in 1982 , Raguram et al in 1996 , and 
33  in a Kolkata study by Choudhury et al in 2001 .

MATERIALS AND METHODS:
AIMS OF THE STUDY:

Background: Several studies have shown a relationship between depression and low levels of Vitamin D in the body. At 
the same time, somatisation is found to be a signicant complaint in many patients of depression. Whether somatisation 

has any relationship with the low levels of Vitamin D, needs further research.
Aims: To compare the prevalence of Vitamin D deciency between depressed and non depressed subjects, and see if somatic presentation of 
depression has any correlate with Vitamin D deciency.
Design:  Observational, cross-sectional, hospital- based study.
Materials & Methods: The study was conducted in the Department of Psychiatry, in a Private Hospital. Diagnosed MDD patients consenting to 
participate in the study, & sex matched controls, comprising of close family members of patients were selected. Detailed assessment of 
depression symptomatology was done. Assessment of somatization was done using Bradford Somatic Inventory. Blood samples were collected 
for routine tests and Vitamin D (total) estimation.
Results: In the group of MDD patients, the mean age of females is 52 years, & mean age of males is 50 years. In the MDD group, the mean 
Vitamin D level is 17.12; in the control group, the mean Vitamin D level is 22.19. The difference is statistically signicant. Among MDD 
patients, 70% had deciency of Vitamin D. In the Severe somatic symptom category, 68.3% had deciency of Vitamin D; in the Mild somatic 
symptom category, 66.7% had deciency of Vitamin D. The difference is not statistically signicant.
Conclusion: Depression patients have signicantly higher proportion of Vitamin D deciency cases. Depressed patients with higher number of 
somatic symptoms have lower vitamin D level, but the difference is not signicant.
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Ÿ To compare the prevalence of Vitamin D deciency between 
depressed and non depressed subjects.

Ÿ To see if somatic presentation of depression has any correlate with 
Vitamin D deciency.

SETTINGS AND DESIGN:
Ÿ Subjects were from a large private hospital.
Ÿ An observational, cross-sectional study was done. 

INCLUSION CRITERIA: 
Ÿ Aged 18-65 y. 
Ÿ Meeting DSM-5 criteria for depression. 

EXCLUSION CRITERIA: 
Ÿ Pregnancy. 
Ÿ Signs of rickets. 
Ÿ Use of Vitamin D in the last 4 months. 
Ÿ Erythrocyte Sedimentation Rate >30 mm/h. 
Ÿ Use of statins, cyclosporins, or oral steroids. 
Ÿ Chronic illness (like hepatic, renal, dermatological disorders). 
Ÿ Taking antidepressants. 
Ÿ Smokers. 

DESIGN:
Ÿ Diagnosed MDD patients consenting to participate in the study 

were selected. 
Ÿ Sex matched Controls, comprising of close family members of 

patients were also selected.
Ÿ Detailed assessment of depression symptomatology was done; 

assessment of somatization was done using Bradford Somatic 
Inventory (BSI). 

Ÿ Blood samples were collected for routine tests and Vitamin D 
(total) estimation. Deciency was considered to be present when 
serum 25(OH) D levels are <20ng/ml; insufciency between 20-
30ng/ml and sufcient when >30ng/ml. 

BRADFORD SOMATIC INVENTORY (BSI):
Ÿ The Bradford Somatic Inventory is a multi- ethnic inventory of 

FSCs (functional somatic complaints). It has 46 items which 
enquires about the FSCs during the previous month and, if the 
subject has experienced a particular symptom, based on the total 
score, FSCs are categorized into 3 grades. (A score  >40 is 
considered to be the 'high' range, 26-40 'middle' range, and 0-25 
'low' range).

RESULTS AND DISCUSSION:
The data was pooled and statistical analysis was done using SPSS 
version 26. Data was presented as percentages, means, and standard 
deviations. All tests were 2- tailed. A p- value of less than 0.05 was 
considered statistically signicant (95% condence interval). Discrete 

2 variables were compared using x test; categorical variables between 
groups were analysed using Pearson's Chi Square Test.

Demographics

Table 1- Shows the distribution of age across Depression & 
Control groups, & across Male & Female sex.

Table 1 shows that, in the group of MDD patients, the mean age of 
females is 52 years, & mean age of males is 50 years. In the Control 
group, the mean age of females is 51 years, & mean age of males is 50 
years. So, it can be said that, females with depression are older than 
males with depression. However, the difference is not statistically 
signicant.

Vitamin D level in Control & Depression groups

Table 2- Shows the Vitamin D levels in Depression & Control 
groups, & across Male & Female sex.

Table 2 shows that, in the MDD group, the mean Vitamin D level is 
17.12 (17.116 in females & 17.129 in males); in the control group, the 
mean Vitamin D level is 22.19 (22.109 in females & 22.339 in males). 
The difference is statistically signicant (p= 0.031). So, it can be said 
that, patients with depression have signicantly lower levels of 
Vitamin D, than their sex- matched controls. The Vitamin D level in 
depression patients fell in the 'Deciency' category; while the serum 
Vitamin D level in the Control group fell in the 'Insufciency' category. 
It was also observed that, females with depression have lower Vitamin 
D levels than males with depression. However, this difference was not 
statistically signicant. In the control group also, it was observed that, 
females had lower Vitamin D levels than males. Here also, the 
difference was not statistically signicant.

Vitamin D level Categories in Control & Depression groups

Table 3- Shows the Vitamin D level Categories (Deficiency, 
Insufficiency & Sufficiency) in Control & Depression groups.

Table 3 shows that, in the MDD group, 70% of subjects had deciency 
of Vitamin D, & 30% had insufciency of Vitamin D. In the Control 
group, 55% had deciency of Vitamin D, 25% had insufciency of 
Vitamin D, & 20% had sufcient Vitamin D. The difference is 
statistically signicant (p= 0.001). Hence, it can again be said that, 
majority of the patients with depression had decient Vitamin D. In 
this study, none of the patients with depression were found to have 
sufcient serum Vitamin D levels. Whereas, in the control group, 20% 
of the subjects had sufcient Vitamin D levels.

BSI Categories vs. Vitamin D Status

Table 4- Shows the Vitamin D level Categories (Deficiency & 
Insufficiency) in the BSI Categories of Mild, Moderate & Severe.

Table 4 shows that, in the Severe BSI category, 68.3% of subjects had 
deciency of Vitamin D, 31.7% had insufciency of Vitamin D. In the 
Moderate BSI category, 85.7% of subjects had deciency of Vitamin 
D, 14.3% of subjects had insufciency of Vitamin D. In the Mild BSI 
category, 66.7% of subjects had deciency of Vitamin D, 33.3% had 
insufciency of Vitamin D. The difference is not statistically 
signicant. In our study, we wanted to see whether the somatic 
complaints of depression had any correlation with low serum Vitamin 
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GROUP SEX MEAN AGE SD N
CONTROL FEMALE 51.00 13.348 39

MALE 49.62 12.936 21
TOTAL 50.52 13.112 60

DEPRESSION FEMALE 52.08 11.370 39
MALE 50.33 11.800 21
TOTAL 51.47 11.453 60

TOTAL FEMALE 51.54 12.330 78
MALE 49.98 12.234 42
TOTAL 50.99 12.268 120

GROUP SEX MEAN 
VITAMIN D

SD N

CONTROL FEMALE 22.1085 16.04469 39
MALE 22.3386 15.77115 21
TOTAL 22.1890 15.81552 60

DEPRESSION FEMALE 17.1164 6.15566 39
MALE 17.1290 6.20956 21
TOTAL 17.1208 6.12175 60

TOTAL FEMALE 19.6124 12.33107 78
MALE 19.7338 12.12809 42
TOTAL 19.6549 12.20944 120

CONTROL DEPRESSION TOTAL
DEFICIENCY NO. OF 

SUBJ. 
33 42 75 

% 55.0% 70.0% 62.5% 
INSUFFICIENCY NO. OF 

SUBJ. 
15 18 33 

% 25.0% 30.0% 27.5% 
SUFFICIENCY NO. OF 

SUBJ. 
12 0 12 

% 20.0% 0.0% 10.0% 
TOTAL NO. OF 

SUBJ 
60 60 120 

% 100.0% 100.0% 100.0% 

SEVERE MODERATE MILD
DEFICIENCY NO. OF SUBJ. 28 6 8

% 68.3% 85.7% 66.7%
INSUFFICIEN

CY
NO. OF SUBJ. 13 1 4

% 31.7% 14.3% 33.3%
COUNT 60 

(Depression pts.)
41 7 12

% 100.0% 100.0% 100.0% 100.0
%



D levels. It was observed in our study, that overall, depressed patients 
with somatic symptoms had low Vitamin D levels in serum, but the 
severity of the somatic symptoms (as per Bradford Somatic Inventory) 
did not correlate with the serum levels of Vitamin D, or categories of 
Vitamin D deciency. No particular trend was found to be followed.

To sum up, we can say that: 
Ÿ Depression patients have signicantly higher proportion of 

Vitamin D deciency cases.
Ÿ Lower Vitamin D level than control, group-difference signicant.
Ÿ Females tend to have lower vitamin D level- difference non 

signicant.
Ÿ Depressed patients with higher number of somatic symptoms have 

lower vitamin D level, difference non signicant.

Comparison with other studies: 
Ÿ A study by Zhao et al., on the adult US population found no 

association between serum concentrations of 25-hydoxyvitamin D 
(25(OH) D) and depression, when adjusting for known 

34confounders .
35

Ÿ Bhatia et al.  found low vitamin D level in various psychiatric 
illnesses including depression.

LIMITATIONS OF THE STUDY:
Ÿ Small sample size.
Ÿ It was a hospital based study- so cannot be generalized to the entire 

population.
Ÿ Dietary patterns of the subjects, lifestyle, and timing of the study at 

different periods of the year- need further evaluation.
Ÿ Longitudinal follow up study was not done.
Ÿ Response to vitamin D replacement- not done.

CONCLUSION:
Although, there is adequate sunshine in India, high temperatures 
during the daytime and sultry and humid climate in many areas are the 
deterrents to follow the advice about sun exposure. Hence, food 
fortication with Vitamin D is a good option to solve this issue. 
Similarly food fortication and public health policies for Vitamin D 
supplementation and dietary guidelines might be needed.
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