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Abstract
Objective: The objective of the study was to determine the frequency and intensity of vitamin D insufficiency in 
individuals with type 2 diabetes mellitus (DM).
Methods: This retrospective investigation was carried out in the Department of Medicine over a one-year 
period. After receiving the consent of the patients and approval from the Ethical committee, a total of 200 
participants were recruited for the study. Out of them, 100 healthy individuals were included as the case group 
(Group-A) and 100 patients with type-2 diabetes mellitus were enrolled as the control group (Group-B).
Results: A total of 120 individuals (60% males and 40% females) were included in the study. Our study revealed 
that 38% of the participants fell within the age range of 40-50, while 32% were between 50-60 years old. 
Additionally, 16% were below the age of 40, and 14% were above the age of 60. Out of the total sample, 35 
individuals (35%) had been diagnosed with diabetes for a duration of 1-5 years, 45 individuals (45%) for 6-10 
years, and 20 individuals (20%) for more than 10 years. Out of the total sample, 6 individuals (6%) were 
diagnosed with ischemic heart disease, whereas 18 individuals (18%) had hypertension as a result of vitamin D 
insufficiency. Diabetes patients with well-managed HbA1C levels had 10 instances of adequate, inadequate, 
and insufficient levels of Vitamin D, while uncontrolled diabetes patients had 8 instances, 34 instances, and 18 
instances respectively.
Conclusion: Diabetic patients have a higher prevalence of vitamin D insufficiency compared to the general 
healthy population. The majority of afflicted patients were male, and the deficit was most commonly identified 
in the uncontrolled group.
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I. Introduction
The global pandemic of Diabetes Mellitus (DM) is a significant contemporary health issue due to the 

substantial burden of vascular problems linked to the disorder. By the year 2025, it is projected that over 380 
million people globally would be impacted by diabetes. The occurrence and frequency of Type-2 Diabetes 
Mellitus (T2DM) is experiencing a significant and rapid rise. In 2010, the global number of diabetes patients 
exceeded 285 million, and it is projected to reach around 438 million by 2030.1 Asian Indians have a heightened 
susceptibility to developing insulin resistance, the metabolic syndrome, type 2 diabetes mellitus (T2DM), and 
coronary heart disease.2 Diabetes mellitus (DM) is a collection of disorders characterized by high blood sugar 
levels and linked to disruptions in the processing of carbohydrates, fats, and proteins due to deficiencies in 
insulin production, insulin function, or both.3 Vitamin D deficiency is a growing concern worldwide, with an 
estimated one billion individuals experiencing either a shortage or inadequacy of this vitamin.4 Possible factors 
contributing to this phenomenon include insufficient sunlight exposure in metropolitan environments, 
inadequate consumption of fortified meals, and obesity.5,6

Vitamin D is a hormone with several effects that is known to have an impact on the immune system, as 
well as calcium and bone metabolism.7,8 Receptors for the activated form of it have been discovered on 
pancreatic β cells and immune cells.9,10 There is evidence that shows a connection between vitamin D deficiency 
and bacterial and viral illnesses.11,12 Each year, foot infection is responsible for 20% of hospitalizations among 
diabetic people.13 Immunological deficiencies, together with neuropathy and vascular abnormalities, play a 
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significant role in the development of diabetic foot and subsequent infections.14 Various studies have 
demonstrated that a lack of vitamin D results in malfunctioning immune cells, damage to β cells, and reduced 
insulin production.15,16 Several studies have indicated a link between Vitamin D insufficiency and several 
metabolic disorders, such as hypertension, diabetes, dyslipidemia, and obesity.17 Research has demonstrated that 
vitamin D has a role in the development of diabetes, and individuals with diabetes are most likely to have a 
shortage in vitamin D. Therefore, the objective of this study was to determine the prevalence and severity of 
vitamin D deficiency in individuals with type 2 diabetes mellitus (DM).

II. Materials And Methods
This retrospective investigation was carried out in the Department of Medicine over a one-year period. 

After receiving the consent of the patients and approval from the Ethical committee, a total of 200 participants 
were recruited for the study. Out of them, 100 individuals without any health issues were included as case group 
(Group-A), while the remaining 100 participants were type-2 diabetes mellitus patients and served as the control 
group (Group-B).

Controls consist of healthy individuals who have been matched for age and sex. This study excluded 
individuals under the age of 18, individuals with chronic kidney disease, individuals who had taken calcium or 
vitamin D supplements in the past 3 months, and individuals with any known chronic illness. The patients who 
met the criteria indicated above were chosen after obtaining informed consent. All patients in this study 
underwent a comprehensive history and clinical assessment.

Laboratory procedures that are performed on a regular basis Standard procedures were used to conduct 
investigations such as CBC, FBS, RBS, PP2BS, HbA1C, blood urea, serum creatinine, lipid profile, urine 
albumin, and Vitamin D3 levels in the central laboratory. The serum vitamin D level was categorized as follows: 
sufficient if it ranged from 30 to 100ng/ml, insufficient if it ranged from 20 to 29ng/ml, and deficient if it was 
less than 20ng/ml. The results were analyzed using appropriate statistical procedures.
Data were analyzed by using SPSS-20.

III. Results
Table 1: Demographic data

Gender Cases Controls Total
Male 30 50 80 (40%)

Female 70 50 120 (60%)
Age groups in years

<40 20 12 32 (16%)
40-50 36 40 76 (38%)
50-60 30 34 64 (32%)
>60 14 14 28 (14%)

There were about 120 (60%) males and 80 (40%) females were enrolled in study. We found highest 76 
(38%) in the range of 40-50 years then 64 (32%) people in 50-60, 32 (16%) in <40 and 28 (14%) in >60 
respectively.

Table 2: Vitamin D level in diabetes patients in relation with the parameters
Parameters n %

Duration of diabetes
1-5 years 35 35

6 -10 years 45 45
>10 years 20 20

Hypertension Yes 18 18
No 82 82

Ischemic heart Yes 6 6
No 94 94

35 (35%) patients having diabetes duration of 1-5 years, 45 (45%) had 6-10 years and 20 (20%) had 
more than 10 years of duration. 18 (18%) had hypertension and 6 (6%) had ischemic heart disease which had 
relation with the deficiency of vitamin D level.

Table 3: The prevalence & severity of vitamin D level with the category of diabetes control

Vitamin D level

Diabetes control
ControlledDiabetic (n=40) UncontrolledDiabetic (n=60)

n n
Sufficient 10 8

Insufficient 24 34
Deficient 6 18
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In patients with controlled diabetes as per HbA1C criteria, the prevalence of sufficient, insufficient and 
deficient Vitamin D was 10 cases, 24 cases and 6 cases respectively, where in patients with uncontrolled 
diabetes it was 8 cases, 34 cases and 18 cases respectively.

IV. Discussion
Vitamin D insufficiency is a significant global health issue. According to a study conducted by 

Pfotrnhauer KM et al., the global prevalence of Vitamin D insufficiency is approximately 15%.18 Given the 
demonstrated impact of vitamin D on the pathophysiology of diabetes and the high incidence of vitamin D 
insufficiency, we have undertaken this study to examine the reciprocal effects of these two prevalent diseases. 
Studies conducted in diverse geographical regions and cultural contexts have revealed a wide variety of 
prevalence rates for vitamin D deficiency in individuals with diabetes, ranging from 67% to 98.8%.19 India has 
been officially designated as the "Capital of Diabetes." Diabetes mellitus is recognized as a significant and 
growing pandemic in India, with the current number of diabetes patients reaching 41 million. This number is 
projected to increase to 70 million by the year 2025. Given the demonstrated impact of vitamin D on the 
pathophysiology of diabetes and the high incidence of vitamin D insufficiency, we have undertaken this study 
to examine the reciprocal effects of these two prevalent diseases.

A total of 200 participants were involved in the study, with about 120 (60%) being males and 80 (40%) 
being girls. In the given data, the biggest number of individuals, 76 (38%), was discovered in the age range of 40-
50 years. This was followed by 64 (32%) individuals in the 50-60 age range, 32 (16%) individuals below the age 
of 40, and 28 (14%) individuals above the age of 60. The study conducted by Patel D et al.20 discovered a nearly 
same correlation between age and gender. Out of the total number of patients, 35% had diabetes for 1-5 years, 
45% had diabetes for 6-10 years, and 20% had diabetes for more than 10 years. Out of the total sample, 18 
individuals (18%) were diagnosed with hypertension, while 6 individuals (6%) had ischemic heart disease, both 
of which were found to be associated with a shortage in vitamin D levels. The prevalence of adequate, 
inadequate, and deficient Vitamin D levels in patients with well-managed diabetes, as determined by HbA1C 
criteria, was 10 cases, 24 cases, and 6 instances respectively. In contrast, patients with poorly managed diabetes 
had 8 cases, 34 cases, and 18 cases of adequate, inadequate, and deficient Vitamin D levels respectively. 
According to Subramanian A.21, the percentage of individuals with Vitamin D deficiency and insufficiency was 
higher among nondiabetic patients compared to those with type 2 diabetes mellitus (44.4% vs 28.6% and 14.4% 
vs 11.9%, respectively). A study conducted by Shalini P et al22 shown that the prevalence of Vitamin D deficiency 
is higher (80.4%) in hypertension patients compared to healthy individuals (67.7%).

V. Conclusion
Diabetic patients have a higher prevalence of vitamin D insufficiency compared to the general healthy 

population. The majority of afflicted patients were male, and the deficit was most commonly identified in the 
uncontrolled group. It is necessary to examine all individuals diagnosed with type 2 diabetes mellitus for their 
vitamin D levels. If they are discovered to have insufficient or deficient levels of vitamin D, they should be 
prescribed vitamin D supplements. Additionally, it is imperative to maintain rigorous management of diabetic 
condition in order to avert vitamin D insufficiency.
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