
e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Available online on www.ijtpr.com 
 

International Journal of Toxicological and Pharmacological Research 2023; 13(12); 250-254 

Singh et al.                                          International Journal of Toxicological and Pharmacological Research 

250 

Original Research Article 

Vitamin D Deficiency in Newly Diagnosed Type II Diabetes Mellitus 
Patients: A Case Control Study 

Amit Kumar Singh1, Soumya Singh2, Rituraj Lahkar3, Umashanker Singh4 

1Senior Resident, Department of General Medicine, AIIMS, Patna, Bihar, India 
2Senior Resident, Department of Anesthesiology, AIIMS, Patna, Bihar, India 

3Senior Resident, Department of General Medicine, AIIMS, Patna, Bihar, India 
4Associate Professor, Department of Pathology, Mahatma Gandhi Medical College, Jamshedpur, 

Jharkhand, India 
Received: 20-10-2023 / Revised: 17-11-2023 / Accepted: 23-12-2023 
Corresponding Author:  Dr. Soumya Singh 

Conflict of interest: Nil 
Abstract 
Aim: The aim of the present study was to assess the prevalence of Vitamin D deficiency in newly diagnosed 
type II diabetes Mellitus patients at a tertiary health care centre. 
Material & Methods: A comparative study carried out at Department of General Medicine. Study population 
was newly diagnosed patients of type II diabetes Mellitus and their healthy controls. Total 100 cases were 
enrolled and their healthy controls were 100. Controls were subjects without diabetes mellitus and matched for 
age and gender.  
Results: Mean age of the cases was 50.5±2.5 years and mean age of the control group was 51.7±3.2 years. The 
age difference in both the group was statistically not significant (p= 0.32). Thus both the groups were 
comparable. Cases were having significantly higher weight as compared to controls (p=0.001). The difference in 
the mean height of both the groups was statistically not significant (p=0.75). BMI of the cases was significantly 
higher than control group (p=0.001). As the cases were diabetic, blood sugar level was higher in that group. 
Mean HbA1C in cases was 8.4±1.8 and control was 6.4±0.9. The difference was statistically significant 
(p=0.0001). Mean systolic blood pressure in cases and controls were 130.8±15.5 mm of Hg and 128.2±12.4 mm 
of Hg respectively. Mean diastolic blood pressure in cases was 79.1±8.04 mm of Hg and 78.2±5.6 mm of Hg 
respectively. There were 103 (51.50%) females and 97 (48.50%) males in the cases (new onset Type 2 Diabetes 
Mellitus), whereas 62 (51.67%) females and 58 (48.33%) males in controls (without Type 2 Diabetes Mellitus). 
Maximum patients were above 55 years of age in cases and controls. 
Conclusion: Vit D concentration in diabetic patients was significantly lower in comparison to non-diabetic 
individuals. 
Keywords:  Vitamin D Deficiency, Newly Diagnosed Type II Diabetes, Prevalence. 
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Introduction 
 
Vitamin D is a fat- soluble vitamin. Normal body 
function is regulated by vitamin D. Vitamin D is 
produced endogenously when exposed to 
ultraviolet rays. For activation vitamin undergoes 
hydroxylation in body. There are two major forms 
of vitamin D, vitamin D2 (ergocalciferol) and 
vitamin D3 (cholecalciferol). [1] Vitamin D acts on 
vitamin D receptors that are found in many 
different tissues in the body, and plays an important 
role in glucose regulation, cardiovascular system, 
bone mineral density and many other biological 
functions. [2,3] Vitamin D deficiency is major 
nutritional health problem in adults across the 
world. Vitamin D has an important role in glucose 
metabolism. It regulates insulin secretion and it 
increases the insulin sensitivity of the tissue. [4] 

Type 2 diabetes mellitus (T2DM) is a chronic 
metabolic disorder, the prevalence of which is 
increasing steadily all over the world. It has been 
estimated that, by 2030, the global population of 
diabetes would have been 562 million. [5] 
Although the number of people with T2DM is 
increasing in every country, its major contribution 
is from developing countries, where it is fast 
becoming an epidemic. 

Type 2 Diabetes Mellitus is a metabolic disorder 
characterized by hyperglycaemia which arises due 
to inability of the body to use insulin properly. 
Type 2 Diabetes Mellitus can increase the burden 
of chronic microvascular and macrovascular 
conditions like retinopathy, nephropathy, 
neuropathy and cardiovascular disease (CVD). [6] 
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Type II diabetes may range from predominantly 
insulin resistance with relative insulin deficiency to 
a predominantly insulin secretory defect with 
insulin resistance. [7]  Vitamin D affects these 
activities in diabetic patients. Vitamin D is likely to 
indirectly affect insulin secretion and insulin 
sensitivity through beta cells and environmental 
tissues that are the targets of insulin. [8] 
Replacement of vitamin D reduces the resistance to 
insulin and improves the glucose metabolism in 
diabetic patients. [9] Researches have shown low 
vitamin D status to be associated with the 
development of type-2 diabetes as well as 
metabolic syndrome. [10] It has lead to the 
hypothesis that vitamin D insufficiency correlates 
positively with insulin resistance and 
cardiovascular risk in obese adolescents and that 
25-OH vitamin D supplementation improves 
insulin resistance and cardiovascular risk factors in 
this population. [11]  

Hence present study was conducted to see the 
vitamin D level in patients of newly diagnosed type 
II diabetic patients. 

Material & Methods 

A comparative study carried out at Department of 
General Medicine, AIIMS, Patna, Bihar, India for 9 
months. Study population was newly diagnosed 
patients of type II diabetes Mellitus and their 
healthy controls. Total 100 cases were enrolled and 
their healthy controls were 100. Controls were 
subjects without diabetes mellitus and matched for 
age and gender.  

 Inclusion Criteria:  

1. Patients diagnosed with type II diabetes melli-
tus within 1 year and on antidiabetic treatment 
with medicines.  

2. Patients not taking Vitamin D or other drugs 
like corticosteroids, anticonvulsants, and con-
traceptives).  

3. Non-alcoholic and non-smokers. 

Exclusion Criteria:  
1. Patients with diabetes for more than 1 year.  

2. Type I diabetes mellitus.  
3. Patients suffering from severe complications of 

diabetes (nephropathy, retinopathy etc), and 
HbA1C >11%.  

4. Females who have attended menopause. 
5. Pregnant females.  
6. Patients with history of angina, myocardial 

infarction.  
7. Patients with chronic diseases of kidney, liver 

or thyroid.  
8. Patients taking any treatment in form of calci-

um supplements.  

Methodology 

Data was collected with pre tested questionnaire. 
Data included demographic data, clinical history 
(duration of disease, symptoms). A through clinical 
examination was done. Examination of the patients 
included recording of height, weight, body mass 
index (BMI), waist and hip circumference, and 
measurement of waist-to-hip ratio. BMI was 
calculated by the formula: body weight in kg/ 
height in m2 Blood sugar was measured by fasting 
and post prandial blood sugar. HbA1C was done. 
After overnight fasting 10 ml of blood was taken 
from the patients for measuring fasting blood sugar, 
lipid profile and serum vitamin D level. HbA1c 
was measured with high performance liquid 
chromatography (HPLC) standardized for the 
DCCT assay (reference range, 4-6%). The serum 
level of vitamin D was measured by using the 
enzyme-linked immunosorbent assay (ELISA) 
method and applying the kit. Serum vitamin D 
level was considered as normal if it was 30-100 
ng/mL. If vitamin D level was 20- 30 ng/mL it was 
considered as inadequacy of vitamin D. levels < 20 
ng/mL were considered as deficiency of vitamin D. 
[12] 

Statistical Analysis  

Data was entered in the excel sheet. Data was 
compared among both the groups (cases and 
controls). Data was analysed with SPSS version 20. 

Results

Table 1: Comparison Of age and Anthropometric Parameters in Cases and Controls 
Parameters Cases Controls P value 
Age (years) 50.5±2.5 51.7±3.2 0.32 
Weight (kg) 74.6±6.4 72.4±5.9 0.0001 
Height (cm) 165.5±8.2 162.8±7.3 0.75 
BMI (Kg/m2) 25.5±3.3 26.4±2.2 0.0001  

 
Mean age of the cases was 50.5±2.5 years and 
mean age of the control group was 51.7±3.2 years. 
The age difference in both the group was 
statistically not significant (p= 0.32). Thus both the 
groups were comparable. The mean weight of cases 
group was 74.6±6.4 kg and control group was 
72.4±5.9 kg. Cases were having significantly 

higher weight as compared to controls (p=0.001). 
Mean height of the cases and controls were 
165.5±8.2 cm and 162.8±7.3 cm respectively. The 
difference in the mean height of both the groups 
was statistically not significant (p=0.75) Body 
Mass Index is used to assess the obesity of the 
person. BMI of cases group was 25.5±3.3 kg/m2 
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and of control group was 26.4±2.2 Kg/m2. BMI of 
the cases was significantly higher than control 

group (p=0.001). 

Table 2: Comparison Of investigative Parameters in Cases and Controls 
Parameters Cases Controls P value 
Fasting BSL 164.6±36.4 102.4±20.2 0.0001 
HbA1C 8.4±1.8 6.4±0.9 0.0001 
Systolic BP 130.8±15.5 128.2±12.4 0.12 
Diastolic BP 79.1±8.04 78.2±5.6 0.48 

 
Mean fasting blood sugar in cases group was 
164.6±36.4 mg/dl and in control group it was 
102.4±20.2 mg/dl. As the cases were diabetic, 
blood sugar level was higher in that group. Mean 
HbA1C in cases was 8.4±1.8 and control was 
6.4±0.9. The difference was statistically significant 
(p=0.0001). We measured systolic and diastolic 

blood pressure of both the groups. Mean systolic 
blood pressure in cases and controls were 
130.8±15.5 mm of Hg and 128.2±12.4 mm of Hg 
respectively. Mean diastolic blood pressure in cases 
was 79.1±8.04 mm of Hg and 78.2±5.6 mm of Hg 
respectively.

Table 3: Gender distribution of the study group 
 Case Control P Value 
Gender NO. % NO. %  
Male 48 48 49 49  
Female 52 52 51 51 0.260 
Total 100 100 100 100  
Age in years  
40-44 18 18 15 15  
45-49 12 12 22 22  
50-54 34 34 25 25 0.850 
≥55 36 36 38 38  
TOTAL 100 100 38 100  

There were 103 (51.50%) females and 97 (48.50%) males in the cases (new onset Type 2 Diabetes Mellitus), 
whereas 62 (51.67%) females and 58 (48.33%) males in controls (without Type 2 Diabetes Mellitus). Maximum 
patients were above 55 years of age in cases and controls. 

Table 4: Distribution of serum 25-Hydroxy Vitamin D level of the study group 
 Case Control 
 Male Female Total Male Female Total 
Normal (≥30 ng/ml) 14 20 34 28 21 49 
Low (<30 ng/ml) 34 32 66 21 30 51 
Total 48 52 100 49 51 100 

 
Among the Cases, 25-Hydroxy Vitamin D was 
normal in 34% (34) out of which 20 were females 
while 14 were males while among the Controls, 25-
Hydroxy Vitamin D was normal in 49% (49) out of 
which 21 were females while 28 were males. 25-
Hydroxy Vitamin D was low in 66% (66) of the 
cases out of which 32 were females while 34 were 
males while among the controls 25-Hydroxy 
Vitamin D was low in 51% (51) out of which 30 
were females while 21 were males. 

Discussion 

Diabetes mellitus is a chronic metabolic disease 
caused by inherited and/or acquired deficiency in 
the production of insulin, or by the ineffectiveness 
of the insulin produced by the pancreas. [13] Type 
II diabetes may range from predominantly insulin 
resistance with relative insulin deficiency to a 
predominantly insulin secretory defect with insulin 
resistance. [14] Approximately 1 billion people in 

the world suffer from vitamin D deficiency, which 
possibly results from limited exposure to sunlight, 
long-term wearing of covering clothes, use of 
sunscreen, as well as low consumption of food 
containing ergocalciferol, and also malabsorption 
syndrome. The link of vitamin D with insulin 
insensitivity or abnormal glucose metabolism 
gained much more scientific attention in the last 10 
years. While the exact mechanisms of how the 
underlying multiple effects of vitamin D on 
different tissues are not fully understood currently, 
one unique factor is the expression of vitamin D 
receptors (VDRs) in >30 tissues, including 
pancreatic islet cells. There is some evidence that 
polymorphisms in the VDR gene maybe associated 
with insulin resistance, insulin secretion, and 
fasting glucose concentrations suggesting that 
vitamin D is likely to contribute to glucose 
metabolism. [15] 



International Journal of Toxicological and Pharmacological Research           e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Singh et al.                                          International Journal of Toxicological and Pharmacological Research 

253 
 

Mean age of the cases was 50.5±2.5 years and 
mean age of the control group was 51.7±3.2 years. 
The age difference in both the group was 
statistically not significant (p= 0.32). Thus both the 
groups were comparable. The mean weight of cases 
group was 74.6±6.4 kg and control group was 
72.4±5.9 kg. Cases were having significantly 
higher weight as compared to controls (p=0.001). 
Mean height of the cases and controls were 
165.5±8.2 cm and 162.8±7.3 cm respectively. The 
difference in the mean height of both the groups 
was statistically not significant (p=0.75) Body 
Mass Index is used to assess the obesity of the 
person. BMI of cases group was 25.5±3.3 kg/m2 
and of control group was 26.4±2.2 Kg/m2. BMI of 
the cases was significantly higher than control 
group (p=0.001). Mean fasting blood sugar in cases 
group was 164.6±36.4 mg/dl and in control group it 
was 102.4±20.2 mg/dl. As the cases were diabetic, 
blood sugar level was higher in that group. Mean 
HbA1C in cases was 8.4±1.8 and control was 
6.4±0.9. The difference was statistically significant 
(p=0.0001). Mean systolic blood pressure in cases 
and controls were 130.8±15.5 mm of Hg and 
128.2±12.4 mm of Hg respectively. Mean diastolic 
blood pressure in cases was 79.1±8.04 mm of Hg 
and 78.2±5.6 mm of Hg respectively. Lee et al... 
found that 89% of their study individuals suffered 
from deficiency of vitamin D. They also found that 
the mean concentration of vit D in their patients 
was 26.11±13.6 this is higher than our findings in 
the diabetic patients. [16] There were 103 (51.50%) 
females and 97 (48.50%) males in the cases (new 
onset Type 2 Diabetes Mellitus), whereas 62 
(51.67%) females and 58 (48.33%) males in 
controls (without Type 2 Diabetes Mellitus). 
Maximum patients were above 55 years of age in 
cases and controls. As per the Diabetes Atlas 2019, 
the prevalence of Diabetes in India is 8.9%. The 
prevalence of Diabetes Mellitus in India ranges 
from 5–17%, with higher levels found in the 
southern parts of the country and in urban areas. 
[17,18] 

Among the Cases, 25-Hydroxy Vitamin D was 
normal in 34% (34) out of which 20 were females 
while 14 were males while among the Controls, 25-
Hydroxy Vitamin D was normal in 49% (49) out of 
which 21 were females while 28 were males. 25-
Hydroxy Vitamin D was low in 66% (66) of the 
cases out of which 32 were females while 34 were 
males while among the controls 25-Hydroxy 
Vitamin D was low in 51% (51) out of which 30 
were females while 21 were males. In a study by 
Daga et al [19], 91.1% of diabetic patients had vit 
D insufficiency. In their study vit-D concentration 
in diabetic patients was 7.88±1.2, however, in non-
diabetic individuals, it was 16.64±7.83. Similar to 
our study, Gagnon et al [20] found that the mean 
serum concentration of vit D in diabetic patients 
was lower than the non-diabetic individuals. Taheri 

et al [21] also showed that mean serum 
concentration of vit D in diabetic patients was 
20.6±11.4 and in non-diabetic individuals was 
22.22±16.03. 

However, there are studies on the contrary which 
reveal that low 25-Hydroxy Vitamin D levels are 
not associated with the risk for Type 2 Diabetes 
Mellitus [22] and that the association between 25-
Hydroxy Vitamin D concentrations and Type 2 
Diabetes Mellitus is not causal. [23] According to a 
recent meta-analysis vitamin D supplementation 
administered for glycaemic control and insulin 
resistance in patients with diabetes is not 
recommended, although doses of vitamin D 
supplementation may have been suboptimal; almost 
all trials included in the meta-analysis used vitamin 
D doses of at least 2000 IU/d. [24] Results from 
other studies also concluded that vitamin D 
supplementation at doses of 400 to 800 IU/d, with 
or without calcium, does not prevent new-onset 
Type 2 Diabetes Mellitus. [25,26] 

Conclusion 

Vit D concentration in diabetic patients was 
significantly lower in comparison to non-diabetic 
individuals. 

References 

1. Barrett H., and Mc Elduff, A. (2010). Vitamin 
D and pregnancy, an old problem revisited. 
Best Practice and Research. Clinical Endocri-
nology and Metabolism, 24 (4) 527-539. 

2. Holick MF. High prevalence of vitamin D in-
adequacy and implications for health. MyoClin 
Proc. 2006;81(3):353- 73. 

3. Holick MF. Vitamin D deficiency. N Engl J 
Med. 2007;357 (3):266-81. 

4. Borissova AM, Tankova T, Kirilov G, Da-
kovska L, Kovacheva R. The effect of vitamin 
D3 on insulin secretion and peripheral insulin 
sensitivity in type 2 diabetic patients. Int J 
ClinPract 2003; 57:258-61. 

5. Olokoba AB, Obateru OA, Olokoba LB. Type 
2 Diabetes Mellitus: A Review of Current 
Trends. Oman Med J 2012; 27 (4): 269-73. 

6. Chawla A, Chawla R, Jaggi S. Microvasular 
and macrovascular complications in diabetes 
mellitus: Distinct or continuum? Indian J En-
docrinol Metab 2016; 20:546-551. 

7. Yadav, S., Gupta, D. K., Patil, P. H., Tiwari, 
A., & Soni, P. To Study the Pharmacotherapy 
of Diabetes Mellitus Type 2 Patient in Echo 
Health Care & Research Centre, Indore”. Jour 
Med Resh and Health Sci, 2023; 6(2): 2389–
2397.  

8. Powers AC. Harrison’s textbook of medicine. 
19th ed., Diabetes Mellitus, ch. 417; 2399. 

9. Pittas AG, Lau J, Hu FB, Dawson-Hughes B. 
The role of vitamin D and calcium in type 2 
diabetes. A systematic review and meta-



International Journal of Toxicological and Pharmacological Research           e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Singh et al.                                          International Journal of Toxicological and Pharmacological Research 

254 
 

analysis. J ClinEndocrinolMetab 2007;92: 201 
7-29. 

10. Poel YH, Hummel P, Lips P, Stam F, van der 
Ploeg T, Simsek S. Vitamin D and gestational 
diabetes: A systematic review and meta-
analysis. Eur J Intern Med 2012;23:465-9 

11. Michos ED – Vitamin D deficiency and the 
risk of incident Type 2 diabetes. Future Cardi-
ology 2009; 5:15-8  

12. Reis AF, Hauache OM, Velho G – Vitamin D 
endocrine system and the genetic susceptibility 
to diabetes, obesity and vascular disease. A re-
view of evidence. Diabetes Metab 2005; 31:31 
8-25. 

13. Holick MF. High prevalence of vitamin D in-
adequacy and implications for health. MyoClin 
Proc. 2006;81(3):353-73. 

14. Mathers CD, Loncar D. Projections of global 
mortality and burden of disease from 2002 to 
2030. PLoS medicine. 2006 Nov 28;3(11): e4 
42. 

15. Powers AC. Harrison’s textbook of medicine. 
19th ed., Diabetes Mellitus, ch. 417 p. 2399. 

16. Chiu KC, Chuang LM, Yoon C. The vitamin D 
receptor polymorphism in the translation initia-
tion codon is a risk factor for insulin resistance 
in glucose tolerant Caucasians. BMC Medical 
Genetics. 2001 Dec; 2:1-8. 

17. Lee JI, Oh SJ, Ha WC, Kwon HS, Sohn TS, 
Son HS, Cha BY. Serum 25-hydroxyvitamin D 
concentration and arterial stiffness among type 
2 diabetes. Diabetes research and clinical prac-
tice. 2012 Jan 1;95(1):42-7. 

18. Tandon N, Anjana RM, Mohan V, Kaur T, 
Afshin A, Ong K, Mukhopadhyay S, Thomas 
N, Bhatia E, Krishnan A, Mathur P. The in-
creasing burden of diabetes and variations 
among the states of India: the Global Burden 
of Disease Study 1990–2016. The Lancet 
Global Health. 2018 Dec 1;6(12):e1352-62. 

19. Tripathy JP, Thakur JS, Jeet G, Chawla S, Jain 
S, Pal A, Prasad R, Saran R. Prevalence and 
risk factors of diabetes in a large community-
based study in North India: results from a 
STEPS survey in Punjab, India. Diabetology & 
metabolic syndrome. 2017 Dec;9(1):1-8. 

20. Daga RA, Laway BA, Shah ZA, Mir SA, 
Kotwal SK, Zargar AH. High prevalence of 
vitamin D deficiency among newly diagnosed 
youth-onset diabetes mellitus in north India. 
Arquivos Brasileiros de Endocrinologia & 
Metabologia. 2012; 56:423-8. 

21. Gagnon C, Lu ZX, Magliano DJ, Dunstan DW, 
Shaw JE, Zimmet PZ, Sikaris K, Grantham N, 
Ebeling PR, Daly RM. Serum 25-
hydroxyvitamin D, calcium intake, and risk of 
type 2 diabetes after 5 years: results from a na-
tional, population-based prospective study (the 
Australian Diabetes, Obesity and Lifestyle 
study). Diabetes care. 2011 May 1;34(5):1133-
8. 

22. Taheri E, Saedisomeolia A, Djalali M, Qorbani 
M, Madani Civi M. The relationship between 
serum 25-hydroxy vitamin D concentration 
and obesity in type 2 diabetic patients and 
healthy subjects. Journal of Diabetes & Meta-
bolic Disorders. 2012 Dec; 11:1-5. 

23. Ye Z, Sharp SJ, Burgess S, Scott RA, Imamura 
F, Langenberg C, Wareham NJ, Forouhi NG. 
Association between circulating 25-
hydroxyvitamin D and incident type 2 diabe-
tes: a mendelian randomisation study. The lan-
cet Diabetes & endocrinology. 2015 Jan 1;3 
(1):35-42. 

24. Parekh D, Sarathi V, Shivane VK, Bandgar 
TR, Menon PS, Shah NS. Pilot study to evalu-
ate the effect of short-term improvement in 
vitamin D status on glucose tolerance in pa-
tients with type 2 diabetes mellitus. Endocrine 
Practice. 2010 Jul 1;16(4):600-8. 

25. Seida JC, Mitri J, Colmers IN, Majumdar SR, 
Davidson MB, Edwards AL, Hanley DA, Pit-
tas AG, Tjosvold L, Johnson JA. Effect of vit-
amin D3 supplementation on improving glu-
cose homeostasis and preventing diabetes: a 
systematic review and meta-analysis. The 
Journal of Clinical Endocrinology & Metabo-
lism. 2014 Oct 1;99(10):3551-60. 

26. Pittas AG, Jorde R, Kawahara T, Dawson-
Hughes B. Vitamin D supplementation for 
prevention of type 2 diabetes mellitus: to D or 
not to D? The Journal of Clinical Endocrinolo-
gy & Metabolism. 2020 Dec;105(12):3721-33 

 


