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Abstract Background: Diabetes mellitus is a group of metabolic disease characterized by hyperglycemia resulting from defects in 
insulin secretion, insulin action, or both. Over the last decade, low blood 25-hydroxyvitamin D (25[OH]D) level has 
emerged as a risk factor for type 2 diabetes. Present study was aimed to compare vitamin D deficiency in new onset type 2 
diabetes mellitus versus healthy individuals. Material and Methods: Present study was prospective, comparative study, 
conducted in cases as Recently diagnosed (< 3 months) T2DM patients of age 30-70 years, visiting diabetes OPD and 
controls as Age and gender matched healthy controls. Results: After applying inclusion and exclusion criteria, total 80 
newly diagnosed diabetes individuals were included as cases and other 80 individuals with normal glucose tolerance were 
included as controls. Age (in years), gender and BMI (kg/m2) were comparable in both groups. HbA1C (%) was greater 
and less 25-hydroxy Vit D (ng/ml) levels were noted in diabetic individuals as compared to healthy controls and difference 
was statistically significant (p < 0.05). 22.5 % diabetic individuals had hypovitaminosis D as compare to 7.5 % of healthy 
controls and difference was statistically significant (p-0.022). Vitamin D deficiency as well insufficient levels were more 
in diabetic individuals as compared to healthy controls and difference was statistically significant (p-0.001). Conclusion: 
Vitamin D deficiency and insufficiency was more common among recently diagnosed type 2 diabetes patients as compared 
to healthy controls. Further research and more robust study designs are required to confirm present study findings. 
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INTRODUCTION 
Diabetes mellitus is a group of metabolic disease 
characterized by hyperglycemia resulting from defects in 
insulin secretion, insulin action, or both.1 Diabetes mellitus 
is associated with significant morbidity and mortality due 
to microvascular and macrovascular complications. 

Diabetes affects over 300 million people worldwide, and 
its prevalence is expected to double by 2030, with low and 
middle-income countries carrying up to 80% of the 
burden.2 Vitamin D, known as a “sunshine” vitamin, is one 
of the vitamins that is soluble in fat, and is considered as a 
prohormone steroid.3 Vitamin D deficiency (VDD) has 
become a growing global public health issue, low serum 
vitamin D levels render an individual susceptible to a 
multiplicity of health complications, such as multiple 
sclerosis, autoimmune disorders, infectious, respiratory, 
and cardiometabolic diseases, and cancer, amongst others.4 
Over the last decade, low blood 25-hydroxyvitamin D 
(25[OH]D) level has emerged as a risk factor for type 2 
diabetes, and vitamin D supplementation has been 
hypothesized as a potential intervention to lower diabetes 
risk.5,6 Present study was aimed to compare vitamin D 
deficiency in new onset type 2 diabetes mellitus versus 
healthy individuals.  
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MATERIAL AND METHODS 
Present study was prospective, comparative study, 
conducted in Department of General Medicine/Internal 
Medicine, Deccan College of Medical Sciences (DCMS), 
Kanchanbagh, India. Study duration was of 6 months (July 
2020 to December 2020). Study was approved by 
institutional ethical committee.  
Inclusion criteria: 

 Cases: Recently diagnosed (< 3 months) T2DM 
patients of age 30-70 years, visiting diabetes OPD, 
willing to participate.  

 Controls: Age and gender matched healthy 
controls, willing to participate. 

Exclusion criteria: 
 Patients with T1DM, impaired glucose tolerance, 

impaired fasting glucose, gestational diabetes 
mellitus,  

 developed diabetes secondary to other causes like 
pancreatitis, cystic fibrosis, haemochromatosis, 
endocrinopathies, drugs or chemical induced. 

 Patients already diagnosed T2DM, on antidiabetic 
therapy, having complications of diabetes 

 Associated disorders like primary 
hyperparathyroidism, chronic kidney disease, 
liver disease, any chronic illness, malignancy,  

 History of chronic drug use like antiepileptic 
agents, oral contraceptive pills, steroids ( can 
interfere with Vitamin-D metabolism) 

 History of calcium or vitamin D supplementation 
in the last one year  
Study was explained in local language and a 

informed written consent from the participants was taken. 
Demographic data was collected. Body mass index (kg/m2) 
was calculated as weight (in kilograms) divided by height 
(in meter squares). Routine biochemical blood 
investigations routine investigations (including complete 
blood count, renal and liver function tests, serum calcium 
and phosphate levels) and serum vitamin D levels were 
done. Serum 25 (OH) vitamin D levels were measured 
using commercially available kits. The plasma 25 (OH) 
vitamin D concentrations were expressed in nano-gram per 
ml (ng/ml). The value of serum vitamin D level was further 
divided in following category: sufficient = 30-100ng/ml, 
insufficient=20-29ng/ml, deficiency = less than 20ng/ml.7 
Data was collected and compiled using Microsoft Excel, 
analysed using SPSS 23.0 version. Difference of 
proportions between qualitative variables were tested 
using chi- square test or Fisher exact test as applicable. P 
value less than 0.5 was considered as statistically 
significant. 

 
RESULTS  
After applying inclusion and exclusion criteria, total 80 newly diagnosed diabetes individuals were included as cases and 
other 80 individuals with normal glucose tolerance were included as controls. Age (in years), gender and BMI (kg/m2) 
were comparable in both groups. HbA1C (%) was greater and less 25-hydroxy Vit D (ng/ml) levels were noted in diabetic 
individuals as compared to healthy controls and difference was statistically significant (p < 0.05). 22.5 % diabetic 
individuals had hypovitaminosis D as compare to 7.5 % of healthy controls and difference was statistically significant (p-
0.022). 

Table I: Baseline characteristics. 
Parameter Cases (n = 80) 

mean ±SD 
Controls (n = 80) mean 

±SD 
p-value 

Age (years) 45.15 ± 8.89 46.93 ± 8.71 0.82 
Sex (M/F) 46/34 43/37 0.76 

BMI (kg/m2) 23.81 ± 3.55 22.23 ± 2.28 0.52 
HbA1C (%) 7.96 ± 1.2 6.19 ± 0.41 0.018 

25-hydroxy Vit D (ng/ml) 24.36 ± 4.74 37.34 ± 1.19 0.001 
Vitamin D deficiency (%) 22.50% 7.50% 0.022 

The value of serum vitamin D level was further divided in following category: sufficient = 30-100ng/ml, 
insufficient=20-29ng/ml, deficiency = less than 20ng/ml.7 Vitamin D deficiency as well insufficient levels were more in 
diabetic individuals as compared to healthy controls and difference was statistically significant (p-0.001). 

Table 2: Vitamin D levels 

Vitamin D levels (ng/ml) 
Cases (n=80) 

No. (%) 
Controls (n=80) 

No. (%) 
p-value 

< 20 18 (22.50 %) 6 (7.50 %) 
0.001 20-29.9 21 (26.25 %) 11 (13.75 %) 

> 30 41 (51.25 %) 63 (78.75 %) 
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DISCUSSION  
Vitamin D is needed for the maintenance of normal blood 
levels of calcium and phosphate that are required for 
normal mineralization of bone, muscle contraction, nerve 
conduction, and general cellular function in all cells of the 
body. It is also found to be important for immune function, 
for inflammation, cell proliferation, and differentiation. 8,9 
Vitamin D deficiency causes reduced insulin secretion in 
rats and humans, and its replenishment improves b-cell 
function and glucose tolerance. Moreover, certain allelic 
variations in the vitamin D receptor (VDR) and vitamin D–
binding protein (DBP) might influence glucose tolerance 
and insulin secretion.10 Evidence suggests that vitamin D 
has an important role in the homeostasis of blood glucose 
and its deficiency may cause development of type 2 
diabetes mellitus. In the largest epidemiological study 
from the NHANES population, a dose-dependent inverse 
relationship has been observed between vitamin D and 
type 2 DM with the highest number of metabolic syndrome 
patients having the lowest quartiles of vitamin D.11 In the 
study by Sharan A et al.,12 mean 25(OH)D level among 
cases and controls were 24.91 ± 14.58 ng/ml and 41 ± 
28.33 ng/ml, respectively showing significantly lower 
level in cases (p < 0.001). On bivariate and linear 
regression analysis 25(OH)D had significant negative 
association with HOMA-IR and HOMA-B, more strongly 
with HOMA-B. Vitamin D deficiency and insufficiency 
are more prevalent among new onset type 2 diabetes 
patients compared to healthy controls. Serum 25(OH)D is 
correlated with both insulin resistance and insulin secretion 
defect, but more with insulin resistance.  PG Talwalkar et 
al.,13 studied 1501 patients, mean age at diagnosis of vit D 
deficiency was 52.5±10.77 years. Prevalence of patients 
with low vit D levels (60.9%) and insufficiency (22.9%) 
was 1257 (83.7%); 1231 (82%) were newly diagnosed 
cases. Prevalence of low vit D levels amongst patients with 
T2DM, HT and T2DM+HT was 84.2%, 82.6% and 84.5%, 
respectively. Prevalence of vit D deficiency was higher in 
newly diagnosed cases compared to already diagnosed 
cases in all three cohorts. This study indicates the 
magnitude of overlap between vit D deficiency and T2DM 
or HT, and the need for routine screening for early 
diagnosis and effective management. In study by Paul B K 
et al.,14 151 participants were recruited, with 69.5% 
females and mean age of 58.2 years. Hypertension was 
found in 72.8% of the participants, and obesity in 37.7%. 
The mean HbA1c levels were 8.46%, and 62.9% had poor 
glycaemic control. The mean vitamin D level was 
31.40ng/ml. Vitamin D deficiency and insufficiency was 
found in 38.4% and 21.9% of the participants respectively. 
They found a significant inverse correlation between 
vitamin D and glycaemic control (r = -0.09, p = 0.044) and 
vitamin D and BMI (r = - 0.145, p = 0.045). A meta-

analysis showed a significant 55% reduction in the risk of 
diabetes (9 studies), a 33% reduction in the risk of 
cardiovascular diseases (16 studies), and a 51% reduction 
in metabolic syndrome (8 studies) associated with a high 
serum 25-dihydroxy vitamin D (25(OH) D) 
concentration.15 The presence of vit D receptors on the 
pancreatic beta cells, adipose tissues and skeletal muscle 
cells indicates the function of vit D in the glucose 
metabolism. Further, it has been propounded that altered 
vit D and calcium homeostasis may play a role in the 
development of T2DM.16,17 There is compelling evidence 
that low vitamin-D levels are also associated with classic 
cardiovascular risk factors like obesity and hypertension, 
which are prominent co-morbidities among T2DM 
patients.18 Among persons at high risk for type 2 diabetes 
not selected for vitamin D insufficiency, vitamin D3 
supplementation at a dose of 4000 IU per day did not result 
in a significantly lower risk of diabetes than placebo. Thus, 
vitamin D supplementation did not lowers the risk of 
diabetes.19 Also a recent meta-analysis failed to show a 
positive effect of vitamin D supplementation on HOMA-
IR and 2-hour plasma glucose after oral glucose tolerance 
test, but showed significant lowering of FPG and HbA1c 
in patients with pre-diabetes.20  
Limitations of present study were small sample size, cross-
sectional study, so our results cannot establish cause and 
effective relationship between vitamin D and diabetes. A 
population based; large sample sized prospective studies 
are required to assess role of vitamin D in diabetic patients, 
role of supplementation of vitamin D in prevention of 
diabetes, halting progression from prediabetes to T2DM, 
and improving glycemic control. 

 
CONCLUSION  
Vitamin D deficiency and insufficiency was more common 
among recently diagnosed type 2 diabetes patients as 
compared to healthy controls. Further research and more 
robust study designs are required to confirm present study 
findings. 
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