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ABSTRACT
Background: Diabetes Mellitus comprises a group of metabolic disorder leading to hyperglycaemia. Vitamin D
deficiency plays a role in Type 2 Diabetes Mellitus pathogenesis. Vitamin D appears to affect several metabolisms
that have been associated with coronary artery disease. Vitamin D level has been recently considered as an adjustable
risk factor of cardiovascular diseases, in individuals with type 2 Diabetes.
Methods: This case control study was conducted in the Department of Medicine, UPUMS. 100 diabetic individuals
with low Vitamin D level were taken as cases and 100 diabetic individuals with normal vitamin D level as control.
History and examination with necessary investigations were done. Patients with positive history were subjected to
investigations to diagnose CAD.
Results: The proportion of case and controls had no significant difference in age distribution. The risk of coronary
artery disease was 2.76 times higher among diabetes mellitus patients with vitamin D deficiency (1.36-5.59). The risk
of CAD was adjusted for various risk factors (age, sex, hypertension, smoking, physical activity, and lipid profile)
Odds ratio was found to be 2.8 (95% CI-1.19-6.94, p-0.018).
Conclusions: Vitamin D deficiency among diabetes patients was found to be an independent risk factor for CAD
after adjusting other risk factors emphasizing that vitamin D can be a potential risk factor for development of
coronary artery disease.
Keywords: Coronary artery disease, Diabetes mellitus, Hypovitaminosis

INTRODUCTION
Diabetes Mellitus comprises group of metabolic disorder
leading to hyperglycaemia and underutilization of
glucose. Non-Insulin Dependent Diabetes mellitus has
emerged as a leading public health problem. In 2013, the
prevalence of diabetes was 382 million and by 2035, this
figure is estimated to grow to 592 million. Developing
countries pose maximum burden of the disease
worldwide.1 Vitamin D deficiency, an environmental
factor which may play a role in T2DM pathogenesis.2

Vitamin D was discovered in 1922 by McCollum. It is a
fat soluble vitamin and its main source is endogenous
vitamin D synthesized in the skin.3 Vitamin D is not only
an important element for mineral metabolism and bone
integrity but it also has several pleiotropic effects,
including the endocrine system.4 Vitamin D deficiency in
diabetes patients is a newer research evidence which has
brought focus on vitamins in diabetic patients.5
Researchers have confirmed that vitamin D plays an
important role in endothelial function, blood pressure
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control, and calcification of the coronary vasculature,
increased vascular resistance and prevention of
cardiovascular disease (CVD).6 The effect of vitamin D
on regulation of the lipid profile is one of the proposed
mechanisms for the link between vitamin D deficiency
and coronary artery disease.7
Vitamin D deficiency may be a overlooked
cardiovascular risk factor in the among type 2 diabetes
mellitus patients. Vitamin D appears to affect several
metabolisms that have been associated with coronary
artery disease, such as inflammation, vascular
calcification, myocyte hypertrophy, proliferation of
smooth muscle cells in blood vessels, arteriosclerosis,
rennin-angiotensin system, blood pressure control and
insulin resistance.8,9
The incidence of coronary artery disease and other
atherosclerotic disease manifestations are often seen in
individuals with Diabetes mellitus. Type 2 diabetes
mellitus is also associated with increased risk for
mortality from coronary artery disease than in age
matched non- diabetic.10
Vitamin D level has been recently considered as an
adjustable risk factor of cardiovascular diseases, in
individuals with type 2 diabetes.11 The aim of the study is
to determine the role of Vitamin D as a risk factor of
coronary artery disease in type 2 diabetes mellitus and
association with other risk factors of CAD.

rifampicin, cholestyramine, orlistat or other drugs
affecting vitamin D metabolism and absorption.
Methodology
Diabetic patient were selected according to inclusion and
exclusion criteria. Informed consent was taken from all
participants. All diabetic patients were asked about
demographic parameter like age, sex, residence and
religion. Anthropometric parameter like height, weight,
hip circumference, waist circumference and BMI will be
recorded.
The study participants were asked about conventional
cardiovascular risk factor like smoking, family history of
premature CAD, sedentary lifestyle. All participants
clinically examined and any patient with history
suggestive of CAD was subjected to ECG, 2D ECHO,
TMT and angiography to diagnose CAD.
Statistical analysis
All statistical analyses performed by using IBM SPSS
version 23.0 (SPSS Inc., Chicago, IL). Unpaired t test and
Chi-square test were used for comparison. Association of
vitamin D deficiency with coronary artery disease had
been done by univariate and multivariate logistic
regression method. Risk of coronary artery disease in
participant with low vitamin D level was expressed in
terms of odds ratio with 95% confidence interval. A p
value of <0.05 will be considered statistically significant.

METHODS
Assessment of vitamin D
Study design
This is an observational case control study. Patients were
recruited between January 2017 and June 2018 conducted
at Medicine department of UPUMS, Saifai, Etawah.

Serum 25 (OH) D levels were measured by commercially
available assay (EDITM total 25-OH vitamin D EIA Kit).
The analytical sensitivity of this assay for 25 (OH) D is
0.9557 ng/mL, 37.0 ng/mL and 40.0 ng/mL with CV of
3.1%, 4.3% and 2.5% respectively.

Sample size
RESULTS
About 100 diabetic individuals with low Vitamin D level
was included in the study as cases and 100 diabetic
individuals with normal vitamin D level was included as
control.
Inclusion criteria
•

Adult patients with type 2 diabetes mellitus living in
rural area of central India.

Exclusion criteria
•

Current use of vitamin D, Pregnant women, Patients
with chronic kidney disease or liver disease, Patients
having any infection or malignancy, Patients with
malabsorptive intestinal diseases or status post
bariatric surgery, Patients taking anticonvulsants,
drugs for the treatment of HIV/ AIDS, steroids,

The study enrolled 100 cases and controls in the
department of Medicine, UPUMS Saifai. The age
distribution of case and control had no significant
difference. The average age of the study sample was
60.02±11.16 years. Majority of the patients were between
51 to 65 years of age in both groups among cases and
controls. Statistically this association was found not
significant. The sex ratio in our study population was
60.5% male and 39.5% female. The proportion of
females was more among case compared to controls, i.e.
47% and 32% respectively.
Statistically this association was found significant.
Majority of patients were found in lower middle class in
both groups i.e.40% and 52% respectively. Statistically
this association was found not significant.
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Table 1: Distribution of demographic profile of study participants.

Age (Years)
35 to 50
51 to 65
> 65
Gender
Male
Female
Socioeconomic status
Upper class & Upper middle
Middle
Lower middle
Lower

Case

Control

Total

P value

16 (16.0%)
45 (45.0%)
39 (39.0%)

28 (28.0%)
52 (52.0%)
20 (20.0%)

44 (22.0%)
97 (48.5%)
59 (29.5%)

Chi=9.897; Pvalue=0.070

53 (53.0%)
47 (47.0%)

68 (68.0%)
32 (32.0%)

121 (60.5%)
79 (39.5%)

Chi=0.708; Pvalue=0.033

2 (2.0%)
35 (35.0%)
40 (40.0%)
23 (23.0%)

2 (2.0%)
28 (28.0%)
52 (52.0%)
18 (18.0%)

Chi=2.953; Pvalue=0.399

Table 2: Distribution of risk factors among case and control.
Smoker
Non smoker
BMI
18.5 to 24.9
25 to 29.9
Above 29.9
Blood Pressure
Hypertensive
Normal
Waist Hip Ratio
Blood Glucose
FBS
PPBS
HBA1c

Case
24 (24.0%)
76 (76.0%)

Control
15 (15.0%)
85 (85.0%)

Total
39 (19.5%)
161 (80.5%)

25 (25.0%)
56 (56.0%)
19 (19.0%)

44 (44.0%)
40 (40.0%)
16 (16.0%)

69 (34.5%)
96 (48.0%)
35 (17.5%)

48 (48.0%)
52 (52.0%)
1.10 ±0.38

29 (29.0%)
71 (71.0%)
1.07 ±0.37

77 (38.5%)
123 (61.5%)
--

227.83 ±65.19
283.74 ±91.89
11.11±2.75

223.90 ±64.49
272.84 ±86.17
9.34±1.51

----

P value
Chi=2.580; P-value=0.108

Chi=8.156; P-value=0.017

Chi=7.623; P-value=0.006
0.563
0.669
0.38
0.034

Table 3: Lipid profile among case and control.

Total cholesterol
TGS
HDL
LDL
VLDL

Group
Cases
Controls
Cases
Controls
Cases
Controls
Cases
Controls
Cases
Controls

N
100
100
100
100
100
100
100
100
100
100

Table 2 reveals that, the prevalence of smoking was more
(24%) among diabetic patients with vitamin d deficiency
compared controls (15%), but the association was not
statistically significant. The prevalence of risk of obesity,
hypertension and HbA1c was more among diabetics with
vitamin D deficiency compared to their counterparts, and

Mean
188.65
170.64
158.42
138.67
54.65
52.41
138.29
134.00
28.44
27.19

Standard Deviation
68.59
52.33
81.04
46.85
5.71
6.42
27.42
22.73
2.14
2.89

P value
0.038*
0.028*
0.050
0.230
0.081

this association was found to be statistically significant.
Patients with vitamin D deficiency revealed increased
values of lipid profile compared to controls. Total
cholesterol and triglycerides were significantly increased
among cases (p = 0.03 and 0.028 respectively).
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Table 4 out of 200 subject 22.5% patient has CAD and
absent in 77.5% patient. Out of 45 cad patient 31% and
14% CAD patient present in cases and controls group
respectively. Statistically this difference was found
significant. Table 5 reveals the independent effect of risk
factors on patients with vitamin d deficiency. Diabetic
patients with vitamin d deficiency were 2.76 times higher

risk for coronary artery disease compared to diabetics
with normal vitamin d level. The risk was found to be
increased to 2.88 (95% CI - 1.19-6.94) by adjusting other
risk
factors
in
multivariate
analysis.
Hypercholesterolemia and hypertriglyceridemia were also
shown to independent risk factors for CAD (adjusted or 6.3 and 14.3 respectively).

Table 4: Association of CAD characteristics between groups (N=200).
CAD
Present
Absent

Case
31 (31.0%)
69 (69.0%)

Control
14 (14.0%)
86 (86.0%)

Total
45 (22.5%)
155 (77.5%)

Odds ratio (95% CI) P-value
2.76 (1.36-5.59)
0.004*

Table 5: Multivariate logistic regression analysis of CAD with various risk factors among diabetic patients.
Parameters
Case (vitamin D deficient)
Age (>=45yr)
Sex (Male)
Hypertensive (present)
Smoking (yes)
Physical activity (sedentary)
Obese (Present)
Hypercholesterolemia
(Present)
Hypertriglyceridemia
(Present)

Unadjusted OR (95% CI)
2.76 (1.36-5.59)
1.43 (0.52-3.94)
1.46 (0.74 – 2.86)
0.96 (0.48-1.90)
1.14 (0.577 – 3.45)
1.11 (0.54 – 2.28)
1.025 (0.43-2.44)

P-value
0.004
0.481
0.264
0.91
0.44
0.76
0.95

Adjusted OR (95% CI)
2.88 (1.19-6.94)
-

P-value
0.018

18.14 (6.62-49.7)

<0.0001

6.325 (1.78- 22.44)

0.004

25.96 (9.51-70.84)

<0.0001

14.30 (4.54 – 45.01)

<0.001

vitamin D and serum cholesterol was also seen in the
studies conducted by Roilim et al.18

DISCUSSION
The prevalence of vitamin D deficiency was seen to be
increasing with increase in the age. The prevalence of
diabetes was more among males, but the deficiency of
vitamin D was nearly same in both males and females.
The findings of our study were in line with Subramanian
et al which revealed increased vitamin D deficiency
among females.12
The proportion of smokers were more among diabetics
with vitamin D deficiency revealing that Vitamin D
levels were significantly lower in smokers than in nonsmokers. Ren W et al also cited this effect of smoking on
vitamin D.13 The prevalence of vitamin D deficiency was
increasing with increase in body mass index, similar
findings were found by Cimbek et al.14 and Hypönen et
al.15 The vitamin D deficiency was associated with
hypertension similar to findings of Jeong et al, revealed
that low serum levels of vitamin D showed more risk to
develop hypertension.16
Van Ballegooijen et al also showed association of vitamin
D and hypertension.17 Diabetics with vitamin D
deficiency showed increased serum levels of total
cholesterol and triglycerides. The inverse correlation of

Coronary artery disease was significantly associated with
vitamin d deficiency among diabetic patients. Diabetics
with vitamin d deficiency were 2.88 times higher chance
of coronary artery disease compared to diabetics with
normal vitamin d level. Kumar M et al, also showed
similar findings with odds ratio of 2.9 times increased
risk.19 Similar findings were observed among Syal et al.20
CONCLUSION
Diabetic patients with vitamin d deficiency had higher
risk of coronary artery disease. Vitamin d deficiency
among diabetes patients was found to be an independent
risk factor for cad after adjusting other risk factors
emphasizing that vitamin d can be a potential risk factor
for development of coronary artery disease. However, in
present study sample was small. So further study is
needed on large sample so that the result may
extrapolated to general population.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee

International Journal of Research in Medical Sciences | July 2019 | Vol 7 | Issue 7

Page 2752

Kumar M et al. Int J Res Med Sci. 2019 Jul;7(7):2749-2753

REFERENCES
1.

Guariguata L, Whiting DR, Hambleton I, Beagley J,
Linnenkamp U, Shaw JE. Global estimates of
diabetes prevalence for 2013 and projections for
2035. Diabetes Res Clinic Prac. 2014;103(2):137-49.
2. Taylor AV, Wise PH. Vitamin D replacement in
Asians with diabetes may increase insulin resistance.
Postgrad Med J. 1998;74(872):365-6.
3. Pittas AG, Lau J, Hu FB, Hughes DB. The role of
vitamin D and calcium in type 2 diabetes. A
systematic review and meta-analysis. J Clinic
Endocrinol Metabol. 2007;92(6):2017-29.
4. Verstuyf A, Carmeliet G, Bouillon R, Mathieu C.
Vitamin D: a pleiotropic hormone. Kidney Int.
2010;78(2):140-5.
5. Koshiyama H, Ikeda H, Honjo S, Nakamura Y,
Tanaka K, Tsugawa N, et al. Hypovitaminosis D is
frequent in Japanese subjects with type 2 diabetes.
Diabetes Res Clinic Prac. 2007;76(3):470-1.
6. Nemerovski CW, Dorsch MP, Simpson RU, Bone
HG, Aaronson KD, Bleske BE. Vitamin D and
cardiovascular disease. Pharmacotherapy J Human
Pharmacol Drug Therapy. 2009;29(6):691-708.
7. Jorde R, Grimnes G. Vitamin D and metabolic health
with special reference to the effect of vitamin D on
serum lipids. Progress Lipid Res. 2011;50(4):303-12.
8. Cigolini M, Iagulli MP, Miconi V, Galiotto M,
Lombardi S, Targher G. Serum 25-hydroxyvitamin
D3 concentrations and prevalence of cardiovascular
disease among type 2 diabetic patients. Diab Care.
2006;29(3):722-4.
9. Zittermann A, Schleithoff SS, Koerfer R. Putting
cardiovascular disease and vitamin D insufficiency
into perspective. Brit J Nutrit. 2005;94(4):483-92.
10. Zittermann A, Schleithoff SS, Koerfer R. Putting
cardiovascular disease and vitamin D insufficiency
into perspective. Brit J nutrit. 2005;94(4):483-92.
11. Dalgard C, Petersen MS, Weihe P, Grandjean P.
Vitamin D status in relation to glucose metabolism
and type 2 diabetes in septuagenarians. Diab Care.
2011;34(6):1284-8.
12. Subramanian A, Nigam P, Misra A, Pandey RM,
Mathur M, Gupta R, et al. Severe vitamin D
deficiency in patients with Type 2 diabetes in north
India. Diab Management. 2011;1(5):477.

13. Ren W, Gu Y, Zhu L, Wang L, Chang Y, Yan M, et
al. The effect of cigarette smoking on vitamin D
level and depression in male patients with acute
ischemic stroke.
Comprehensive
Psychiatry.
2016;65:9-14.
14. Cimbek A, Gürsoy G, Kirnap NG, Acar Y, Kiliç Z,
Güngör F, et al. Relation of obesity with serum 25
hydroxy vitamin D3 levels in type 2 diabetic
patients. J Res Med Sci Off J Isfahan Uni Med Sci.
2012;17(12):1119.
15. Hyppönen E, Power C. Vitamin D status and glucose
homeostasis in the 1958 British birth cohort: the role
of obesity. Diab Care. 2006;29(10):2244-6.
16. Jeong M, Kim Y, Zhou W, Tao WQ, Ha MY. Effects
of surface wettability, roughness and moving wall
velocity on the Couette flow in nano-channel using
multi-scale hybrid method. Computers Fluids.
2017;147:1-1.
17. Ballegooijen AJ, Kestenbaum B, Sachs MC, de Boer
IH, Siscovick DS, Hoofnagle AN, et al. Association
of 25-hydroxyvitamin D and parathyroid hormone
with incident hypertension: MESA (Multi-Ethnic
Study of Atherosclerosis). J Am Coll Cardiol.
2014;63(12):1214-22.
18. Rolim MC, Santos BM, Conceição G, Rocha PN.
Relationship between vitamin D status, glycemic
control and cardiovascular risk factors in Brazilians
with type 2 diabetes mellitus. Diab Metab Syn.
2016;8(1):77.
19. Kumar M, Kumar G, Verma VK, Gupta M, Gautam
RK. A study of association of vitamin D deficiency
and coronary artery disease. Inter J Res in Med Sci.
2017;5(5):1765.
20. Syal SK, Kapoor ADM, Bhatia E. What's Trending. J
Invasive Cardiol. 2012;24(8):385-9.

Cite this article as: Kumar M, Pandey SK,
Vijayavarman V, Kiran K, Kumar A. A case control
study to determine the role of vitamin D in the risk of
coronary artery disease among type 2 diabetic
individual. Int J Res Med Sci 2019;7:2749-53.

International Journal of Research in Medical Sciences | July 2019 | Vol 7 | Issue 7

Page 2753

