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Type 2 diabetes mellitus (DM) is associated with increased morbidity and mortality due to the
development of complications, especially due to poor glycaemic control. Besides its role in calcium
homeostasis, Vitamin D has been involved in the pathophysiology as well as glycaemic control of
type 2 DM. 100 patients diagnosed with type 2 DM were included. Vitamin D levels along with BMI
were measured in all the individuals. In our study, we had the youngest patient with 18years and
the oldest patient with 78years. In the present study, we had maximum patients in the age group
between 41 to 50 years similar to various other studies. In our study male was 68% with females
were 38%. In the present study, we estimated vitamin D levels in all subjects and categorization
was done as <20 and more than 20 ng/dl.48% of patients had vitamin D levels below 20ng/dl. In
the present study, we compared the values of BMI with vitamin D levels where we did not notice
much difference with the mean of individual category. In conclusion, we have identified a correlation
concerning vitamin D levels when compared with BMI statistically. Since the physiological role of
Vitamin D in pancreatic beta-cell function and insulin sensitivity is well appreciated, and considering
that almost 50% of the diabetes patients in the present study are Vitamin D deficient, it is
suggested that Vitamin D levels improve the BMI in type 2 diabetes mellitus patients.
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Introduction

Patients reported varied findings. [12‑14]. In this

Obesity has been prevalent all over the world in

association between serum Vitamin D levels and

background, we were interested to evaluate the

association with a rise in type 2 diabetes and
hypovitaminosis D over the last three decades [1].
If current trends continue, over one billion adults
will be affected by obesity, and 2.7 billion will be
overweight by 2025, as estimated by the World
Obesity Federation. Due to the relationship of
obesity to chronic diseases like some cancers,
cardiovascular

diseases,

and

type

2

diabetes

(T2DM), the disease is gaining in much importance
[2]. Recently, vitamin D deficiency has attracted
attention in the development of obesity. Circulating
vitamin D deficiency is related to obesity and type
2diabetes [1]. and both hypovitaminosis D and
obesity end up in common diseases like T2D,
cardiovascular disease, and some cancers [3]. Type
2 DM is associated with several macrovascular and
microvascular complications which lead to high
morbidity and mortality. It’s more important to
achieve good glycaemic control which helps in
reducing the complications associated with DM. To
achieve good glycaemic control and to decrease the
complications of DM, diabetes patients should follow
strict dietary control, regular exercise, adherence to
medication and regular monitoring of glucose levels.
[4]. Vitamin D is a fat-soluble vitamin that is
synthesised from 7‑dehydrocholesterol in the skin
upon exposure to ultraviolet B rays of sunlight.
1,25‑dihydroxycholecalciferol which is the active
form of Vitamin D plays an important role in the
maintenance of calcium homeostasis by binding to
its receptors on its target tissues which include
bone, kidney and intestine. In addition to its role in
maintaining bone health, Vitamin D has several
important extra skeletal biochemical functions in the
body, including its role in type 1 and type 2 DM. [5].
Vitamin D was shown to be associated with type 2
DM through its effects on insulin secretion, insulin
sensitivity and systemic inflammation, which are the
three
major
mechanisms
underlying
the
development of type 2 DM. [6]. Data from crosssectional as well as longitudinal studies suggest that
Vitamin D deficiency has a causal role in type 2 DM.
[7,8]. Moreover, a high prevalence of Vitamin D
deficiency in diabetes patients has also been
reported earlier. [9-11]. Owing to its effects on
insulin sensitivity, Vitamin D is suggested to have a
presumptive role in glycaemic control. However,
studies exploring the relationship between Vitamin
D levels and glycaemic control in type 2 diabetes
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BMI in patients with type 2 DM.

Material and Methods
The study was conducted during the period from
December 2019 to May 2020 in SVMCH&RC –
Pondicherry. The sample size was 100patients who
attending to the department of General Medicine
and diabetology OPD. T2DM was diagnosed as per
the American Diabetes Association criteria. [15].
Patients with T2DM (old/newly diagnosed) above
the age of 18, both gender and willingness to
participate were included in the study. Patients with
other forms of DM (type1 diabetes), history of
smoking,
alcoholism,
thyroid
disorders,
cardiovascular disease, cerebrovascular disease,
chronic kidney disease, malignancy, acute and
chronic inflammatory diseases, patients who are on
insulin, corticosteroids and Vitamin D or calcium
supplementation, pregnant and lactating women
and those not willing to participate were excluded
from the study. They demonstrated that there is a
consistent association subject were routinely
analyzed at Sri Venkateswara Hospital between
increased body fat or BMI and lower serum
Biochemistry Lab. Vitamin D deficiency is defined as
25‑hydroxyvitamin D levels more than 20 ng/mL
(Vitamin D nondeficient) and patients with Vitamin
D ≤20 ng/ mL (Vitamin D deficient). The sample
size was calculated based on the data obtained from
previous studies using the n- Master software
version
developed
by
the
Department
of
Biostatistics, Christian Medical College, and Vellore.
The study was approved by the institutional Ethics
Committee and scientific research committee.
Sample collection: All patients included in the
study were subjected to detailed history and
physical examination as per proforma followed. 5
mL of fasting venous blood samples were collected
from all the individuals after informed consent. The
samples were separated and stored at–80°C until
further analysis. HbA1c levels were assayed on BioRad D10 system by high-performance liquid
chromatography‑based
ion-exchange
chromatography
as
per
the
National
Glycohemoglobin
Standardization
Program
standardized
to
the
Diabetes
Control
and
Complications Trial.[16] Vitamin D
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Was analyzed by chemiluminescence immunoassay

Table 3: Distribution of vitamin D levels among

using Beckman coulter access 2 autoanalysers.

the study population.

Vitamin D levels were measured on the same day
of sample collection.
Statistical analysis: The association between the
variables studied was analysed using Pearson or
Spearman correlation analysis depending on the
distribution of data. P < 0.05 was considered
statistically significant. All statistical analyses were
performed using Microsoft Excel spreadsheets and
Statistical Package for Social Sciences (SPSS Inc.,
Chicago, IL, USA) for windows version 21.0.

Results
Table 1: Age/sex distribution of the study
population.
Age

Sex

18-30

Male

Female

05

03

Total

Vitamin D (ng/ml)

No of patients

Percentage (%)

≤20

48

48

>20

52

52

Total

100

100

Table 4: Vitamin D levels among the study
population.
Vitamin D (ng/ml)

Male (n=62)

Female (n=38)

≤20

18.24±6.4

18.97±6.9

>20

23.68±8.77

22.97±8.2

In the present study, we estimated vitamin D levels
in all subjects and categorization was done as <20
and more than 20 ng/dl.48% of patients had
vitamin D levels below 20ng/dl.
Table 5: Vitamin D vs. BMI (with P value).
BMI (kg/m2)

Mean

Vitamin D (ng/ml)

p Value

≤20

>20

-

-

-

-

08

31-40

12

07

19

18.5-20

41-50

20

09

29

20.1-25

22.87±7.28

19.12±5.4

21.47±6.4

<0.0176

51-60

14

10

24

25.1-30.0

27.14±8.97

18.59±5.1

22.14±7.14

<0.0287

30.98±9.04

18.28±4.9

22.47±8.2

<0.0375

>60

11

09

20

>30.0

Total

62

38

100

In the present study, we compared the values of
BMI with vitamin D levels where we did not notice
much difference with the mean of individual
category.

In our study, we had the youngest patient with
18years and the oldest patient with 78years. In the
present study, we had maximum patients in the age
group between 41 to 50 years similar to various
other studies. In our study male was 68% with
females were 38%.
Table 2: BMI
population.

distribution

BMI (kg/m2)

of

the

study

Sex

Total

Male

Female

18.5-20 (Underweight)

-

-

-

20.1-25 (Healthy weight)

10

06

16

25.1-30.0 (Overweight)

32

20

52

>30.0 (Obesity)

20

12

32

Total

62

38

100

In the present study, we estimated BMI for
identification of weight control which is to be
identified as the most appropriate method. We
identified a wide range with the lowest as 20.125(kg/m2) being the highest value. Maximum of
52% were in the range of 25.1-30.0 (kg/m2) which
is identified as overweight and >30.0(kg/m2) 32
patients were obesity.

Discussion
One of the important emerging nutritional risk
factors recognized for the development of insulin
resistance (IR) and T2DM is a deficiency of vitamin
D. Also it has been proposed to be associated with
worsening of glycemic control and progression of
complications among T2DM individuals [17]. Despite
adequate sunlight exposure throughout the year,
several studies documented deficiency of vitamin D
as the most prevalent finding among Indians [18].
But
recently,
the
evidence
has
shown
hypovitaminosis D as a risk factor in the causation
of various non-communicable, metabolic disorders.
Numerous research studies documented the
association of insufficiency or deficiency of Vitamin
D with T2DM. Beneficial effects of the administration
of vitamin D in improving insulin sensitivity among
diabetics are also reported. The exact mechanism
by which VDD may affect glycemic control is not
fully understood; however, potential pathways have
been suggested which
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Involve pancreatic beta-cell dysfunction, reduced

After a median follow‑up of 2.5 years. Since the

insulin sensitivity, and inflammation. But whether
supplementation of vitamin D prevents the

physiological role of Vitamin D in pancreatic betacell function and insulin sensitivity is well

development of T2DM and its complications is not

appreciated, and considering that almost 48% of

confirmed due to inconsistent results from clinical

the diabetes patients in the present study are

trials. Our study aimed to see the association

Vitamin D deficient, it is suggested that Vitamin D

between glycemic status and vitamin D levels to

levels are measured in these patients to identify

establish its relationship.

hypovitaminosis D. Although it is not clear whether

In the present study, serum Vitamin D levels were
measured in 100 patients diagnosed with type 2
DM. It was found that 48% of the patients are
Vitamin D deficient and 52% had normal levels of
more than 20ng/dl. The association between BMI
and 25(OH)D is controversial. We find a statically
significant correlation between BMI and 25(OH)D,
similar to other previously published studies [1924]. However glycemic control was not associated
with vitamin D when we controlled for confounding
factors, as verified by Luo et al. and Al-Shoumer
et al. [25, 26].In a study done by figenia KostoglouAthanassiou et al observed, lower 25(OH) D3 levels
were observed in diabetes mellitus type 2 patients
than in non-diabetic controls.
The strong inverse correlation between vitamin D
deficiency and BMI might be due to the relationship
of hypovitaminosis D and obesity to several diseases
[27]. The coexistence of these two factors may have
relevance to the development of some disease
conditions, for example, type 2 diabetes is strongly
related to obesity and vitamin D deficiency [28]. It
has been observed previously that the synergistic
effect of obesity and vitamin D deficiency can
develop insulin resistance [1]. A study on animals
also supports the hypothesis that vitamin D
receptors and vitamin D can have a role in type 2
diabetes and obesity [29], and vitamin D receptors
induced by 1, 25-(OH) vitamin D are more
expressed in the adipose tissues in the obese when
compared to lean subjects. The body mass index
relates independently with hypovitaminosis D, and a
decrease of 1.3 nM/L of vitamin D can add 1 kg/m2
of BMI [30].
Vitamin D was shown to be associated with beta-cell
function and insulin sensitivity in individuals at risk
for DM and thus might play a role in the
pathogenesis of type 2 DM. [31] However, in a
recent multicentre, randomised control trial [32] it
was reported that supplementation with 4000
IU/day of Vitamin D3 increased Vitamin D levels but
did not lower the risk of DM compared to placebo
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Vitamin D supplementation improves glycaemic
status, improvement in Vitamin D levels in diabetes
patients might help in improving the overall health
of the individuals along with an increase in Vitamin
D levels. Simple measures such as dietary changes
and lifestyle modifications along with Vitamin D
supplementation may help in achieving normal
Vitamin D levels in DM patients. All the
measurements in the diabetes patients in the
present study were done at a single time point
which forms a limitation of the present study.
Considering the beneficial role played by Vitamin D
on glucose homeostasis, the relationship between
Vitamin D levels and glycaemic control needs to be
explored in further large, well-controlled studies
with higher population and multicentric.

Conclusion
In conclusion, we have identified a correlation
concerning vitamin D levels when compared with
BMI statistically. Vitamin D levels improve the BMI
in type 2 diabetes mellitus patients. This justifies an
acute need for population-based screening of a
large sample sized population to prove the role of
vitamin D in every stage, from prevention to
management.
Author contributions: AP collected the data,
conducted this study, did data analysis. GP did
manuscript drafting. All authors were involved in
revising and approved the final version of the
manuscript.
What the study add to existing knowledge?
Since the physiological role of Vitamin D in
pancreatic beta-cell function and insulin sensitivity
is well appreciated, and considering that almost
50% of the diabetes patients in the present study
are Vitamin D deficient, it is suggested that Vitamin
D levels improve the BMI in type 2 diabetes mellitus
patients.
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