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Title: “EFFECT OF VITAMIN D SUPPLEMENTATION IN PATIENTS WITH 

CARDIOMETABOLIC DISORDERS”-A CLINICAL STUDY IN AHMEDABAD 

POPULATION 

Abstract: 

Epidemiological study suggests that both cardiometabolic disorders and deficiency of vitamin D 

are prevalent in all over global region especially in South Asian countries like India and China. 

Within India, cardiometabolic disorders and vitamin D deficiency are prevalent in Ahmedabad 

region of Gujarat. The objectives of the research were to evaluate the vitamin D levels in the 

patients with cardiometabolic disorders and to study the effects of vitamin D (cholecalciferol) 

supplementation on cardiometabolic disorders with deficiency of vitamin D. The study was 

executed as an open-block randomized-parallel-prospective design at Tej Hospital, Ahmedabad, 

Gujarat. The dosage schedule of cholecalciferol supplementation was 60,000 IU/ weekly for 4 

weeks of loading dose and then maintenance dose of 60,000 IU per month for 12 months. Our 

results reported that supplementation of vitamin D causes significant reduction in systolic blood 

pressure (SBP) at both 6 and 12 months and also significant reduction in triglycerides (TG),very 

low density lipoprotein (VLDL), fasting blood glucose (FBG), post prandial blood glucose 

(PPBG) and glycosylated hemoglobin ( HbA1c) with significant amelioration in 25(OH)D level 

in vitamin D group at 12 months when compared with non-vitamin D group .Our findings 

reported that deficiency of vitamin D may be a vital risk factor for cardiometabolic disorders and 

the dosage schedule of cholecalciferol supplementation can maintain sufficient 25(OH)D level at 

12 months which eventually causes improvement in patients with cardiometabolic disorders. 

Brief description on the state of the art of the research topic: 

Cardiometabolic disorders are a collection of metabolic syndromes which is considered by 

impaired glucose tolerance or insulin resistance, intra-abdominal adiposity, atherogenic 

dyslipidemia and hypertension [1]. Cardiometabolic disorders are now documented as a disease 

entitled by American Society of Endocrinology (ASE), World Health Organization and National 

Cholesterol Education Program (NCEP) [1, 2]. Cardiometabolic diseases including CVDs 

(cardiovascular diseases) and Type2DM (type-2 diabetes mellitus) are chief causes of morbidity 

and mortality in global region [3,4,5].  Literature review reported that around 25% of the global 

wide adults are with cardiometabolic disorders [1]. Cardiovascular diseases are the principal 

cause of death in diabetes [6]. The discovery of vitamin D receptors in majority of tissues led to 

develop research on extra skeletal effects of Vitamin D [7]. Studies reported the association of 

deficiency of Vitamin D level in the pathogenesis of cardiometabolic disorders [8]. Vitamin D 
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deficiency is found on about 85% in population of India [9]. Vitamin D is a lipophilic 

micronutrient which is accountable for calcium homeostasis and bone metabolism [10]. Studies 

reported the prevalence of both vitamin D deficiency [10] and cardiometabolic disorders [11] in 

Ahmedabad region of Gujarat (India). Studies suggested that maintaining vitamin D level on 

higher side may help in prevention from cardiometabolic disorders [3]. Moreover, one study [12] 

observed that there is variation in the effect of vitamin D supplementation as per the race/ethnicity 

group. Studies also reported the prevalence of both cardiometabolic disorders and vitamin D 

deficiency in Gujarati ethnicity [13,14]. These reports encouraged us to conduct the study among 

Gujarati ethnic group of Ahmedabad region for the effect of vitamin D supplementation on 

cardiometabolic disorders. 

Definition of the Problem: 

In the last few decades, therapies for cardiometabolic diseases have improved but still there is 

need for new insights to curb the progression of this diseases. Researches showed that maintaining 

higher vitamin D level may provide prevention from cardiometabolic disorders [3] and also 

reported vitamin D deficiency as a potential factor for cardiometabolic disorders [8]. Animal 

studies provide strong evidence that vitamin D is inversely related with cardiometabolic disorders 

[15]. Till date data for the effects of vitamin D supplementation on cardiometabolic disorders are 

scarce. Few clinical trials are registered for vitamin D supplementation on cardiometabolic 

disorders [16,17,8,18]. Results from the trials were found to be inconsistent, hence we need 

systematic study for the effect of vitamin D in prevention of cardiometabolic disorders. 

Objectives and Scope of work: 

The overall objectives of the study were as follows: 

1. To evaluate the vitamin D levels in the patients with cardiometabolic disorders in 

Gujarati ethnic group of Ahmedabad region. 

2. To study the effect of vitamin D supplementation in the patients with cardiometabolic 

disorders in Gujarati ethnic group of Ahmedabad region. 

Scope of work 

This study may provide the evidence regarding the vitamin D deficiency as a potent risk factor 

in the pathogenesis of cardiometabolic disorders and may provide evidence regarding the 

efficacy of vitamin D in prevention from cardiometabolic disorders. 
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Original contribution by the thesis: 

We have conducted systematic clinical study on the effect of vitamin D supplementation in the 

patients of Gujarati ethnicity with cardiometabolic disorders at Ahmedabad/ Gujarat. 

Methodology of Research and Results: 

Study design was a prospective-open labeled-block randomized-parallel trial that was conducted 

at Tej Hospital, Ahmedabad, Gujarat. Patients with cardiometabolic disorders were enrolled on 

the basis of inclusion and exclusion criteria. At the time of screening, demographic data (age, 

gender, ethnicity) with medical history of diseases were taken from subjects. Subjects (Males or 

females) were included if they were aged 18 to 75 years and were screened for vitamin D level 

less than 12 ng/ml (Vitamin D deficiency level)[19] and cardiometabolic disorders. According 

to the latest guidelines for diagnosing of cardiometabolic disorders, from the following five 

criteria, at least three criteria’s should be satisfied for consideration of cardiometabolic disorders, 

which includes “fasting blood triglycerides (TG) ≥ 150 mg/dl. High density Lipoprotein 

level(HDL)  < 40 mg/dl in males and <50 mg/dl in females. Systolic blood pressure (SBP) ≥130 

and/or diastolic blood pressure (DBP) ≥85 mm Hg. Fasting Blood Glucose (FBG) ≥ 100 mg/dl. 

Waist circumference (WC) >102cm in males or >88 cm in females” [20]. Subjects were 

excluded if they had “known history of type 1 diabetes mellitus, primary hyperparathyroid 

disorders, nephrolithiasis, sarcoidoisis, paget’s disease, malignancy and hypercalciuria. Patients 

on dialysis and pregnant women were also excluded from the trial” [3]. 

Sample size was calculated from the formula, n=   (2σ)2   (Z1-α/2 + Z1-β)2   / (m1-m2)2 [21,22] 

with 2 sided 5% significance level and power=80%. Based on the change in reduction of HbA1c 

level in previous study[23], total sample size was considered as 124 subjects. Through block 

randomization method (block size=4, 1:1 ratio), we had separated 62 patients in vitamin D group 

and 62 patients in non-vitamin D group. Vitamin D supplementation (Cholecalciferol) was given 

as a test drug to vitamin D group. Non vitamin D group was only instructed for their scheduled 

follow up. This study was permitted by Riddhi Medical Nursing Home Institutional Ethics 

Committee, Ahmedabad and all subjects gave written informed consent. The study was carried 

out in accordance with Declaration of Helsinki.  

Patients in the vitamin D group received a loading dose of cholecalciferol of 60,000 IU once a 

week for four weeks, followed by a maintenance dose of 60,000 IU once a month for a year [23]. 

For the treatment group's drug compliance, telephonic conversations with patients to inform 
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them of their dosage regimen or on-site physical dosage compliance with patients in the vitamin 

D group each time when dosage arose. Subjects were also told to keep track of their dosages in 

a notebook. Both groups had a monthly regular follow-up, and the concomitant medications 

from the vitamin D group and the medications taken from the non-vitamin D group were 

monitored and recorded. 

Heart rate (HR), SBP, DBP, BMI, WC, FBG, HbA1c, postprandial blood glucose (PPBG), total 

cholesterol (TC), TG, HDL, LDL, and very low-density lipoprotein cholesterol (VLDL) were 

among the study's outcome indicators [24]. Changes in the outcome measurements were 

assessed at baseline, 6 months and 12 months. 25(OH)D level is measured for the evaluation of 

vitamin D status [3]. The change in 25(OH)D level was calculated at the baseline and then again 

at 12 months. 

Self-administered questionnaires were administered to both groups for confounding factors that 

may conflict with our result. Questionnaires consist of sun exposure time, amount of physical 

exercise and food consumption related issues. Approval of Questionnaires were obtained from 

the Ethics Committee in both English and Guajarati (vernacular) languages. For both groups, 

subjects were recalled every (180±5) days and (360±5) days for anthropometry measurements. 

Statistical Analysis  

At (180±5) days and (360±5) days, the data collected from the parameters of cardiometabolic 

disorders in both groups were compared. All continuous variables were considered to be normal 

and expressed as Mean ± Standard deviation, according to the central limit theorem [25]. The 

parametric measure (Student's unpaired t test) was used to determine all cardiometabolic 

parameters in between the group comparison. Fischer exact test was used to examine categorical 

variables in inter group analysis. The data from both groups' questionnaires were transformed 

into scores, and then the scoring on a 5-point ordinal scale was calculated using a likert scale. 

Scores were then transformed to a 100-point scale. Questionnaire data were analysed separately 

for both groups. The data was first applied to a normality test (Kolmogrov-Smirnov test), 

followed by a valid parametric test (Student's t test) if the data was in normality range, or a non-

parametric test (Mann Whitney U test) if the data was not in normality range. The median with 

interquartile range (IQR) was used to describe non-normal distribution data. One-way repeated 

measures ANOVA was used to assess within-group data for both groups and then post hoc 

analysis (Bonferroni Multiple Comparison test) was used. For the midterm and final analyses, 
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the last observation carry forward (LOCF) approach was used in accordance with the intention 

to treat principle. p<0.05 was considered as statistically significant. Analysis was performed by 

using Graphpad Prism version5 software. 

Results 

As shown in Table 1&2, the baseline characteristics of both groups yielded no significant 

differences in outcome variables (p>0.05). No significant difference was observed in 

concomitant drugs used by both groups (p>0.05) as shown in Table 1. A total of 124 patients 

were recruited based on inclusion criterion, out of a total of 183 patients that were screened for 

eligibility. In vitamin D group, 3 patients were dropped out and 1 patient was excluded due to 

noncompliance before the 6-month study and 1 patient was dropped out before the 12-month 

study. In non-vitamin D group, 5 patients dropped out before the 6-month study and 2 patients 

dropped out before the 12-month study. Intention to treat principle was applied to all dropped 

out patients [8]. The mean age of over all enrolled subjects was 56.08±11.31 [28-74] years. 

Adverse effects were not detected following the supplementation of cholecalciferol in patients 

with cardiometabolic disorders throughout 12-month study. Table 2 shows that following 

cholecalciferol supplementation in vitamin D group at 12-month study results in a significant 

25(OH)D level rise in vitamin D group (8.05±1.95 ng/ml to 30.8±10.9 ng/ml) in comparison 

with the non-vitamin D group (8.44±2 ng/ml to 9.27±2.4) [p<0.05]. Cardiometabolic parameters 

in within the group analysis showed significant differences in both groups as shown in Table 2. 

Intergroup analysis found no significant difference in BMI, HR, WC and DBP at 6 and 12 

months. Inter group analysis found significant reduction in SBP (140±10.3 mm Hg vs134±9.41 

mm Hg at 6 months;136.8±9.67 mm Hg vs131.9±8.09 mmHg at 12months, p<0.05) 

when compared with non-vitamin D group. Inter group analysis also showed   TG 

(161.5±40.25mg/dl vs 147.4±29.48 mg/dl ,p<0.05) and VLDL (32.31±8.05 mg/dl vs 29.47±5.89 

mg/dl, p<0.05) decreased significantly in vitamin D group at 12 months but not at 6 months 

when compared with non-vitamin D group and there was no significant difference in other lipid 

profiles (TC,HDL,LDL) in vitamin D group as compared to non-Vitamin D at 6 and 12 months. 

Furthermore, between group analysis showed significant reduction in all glycemic profiles such 

as FBG (146.4±42.28mg/dl vs 124.3±33.58mg/dl, p<0.05), PPBG (206.5±60.01mg/dl vs 

180.1±53.64mg/dl, p<0.05) and HbA1c (7.69±1.19% vs 7.05±1.08%, p<0.05) at 12 months but 

not at 6 months in vitamin D group when compared with non-vitamin D group. Sun exposure, 

food consumption, and physical activity questionnaire scores were found to be identical in both 

groups at baseline, 6 months, and 12 months (p>0.05), as shown in the Table 3. 



 

7  

 

 Table 1. Baseline demographic characteristics of Non Vitamin D and Vitamin D group 

Characteristics 

Non 

Vitamin D  

(n=62) 

Vitamin D 

(n=62) 

Gender 

Male 37 41 

Female 25 21 

History of Cardiometabolic Diseases 

Dyslipidemia 21 24 

Hypertension 12 13 

Diabetes Mellitus 2 35 33 

Cardiovascular Diseases 7 9 

 

 Mean±SD 
Mean 

±SD 

p value 
a 

Age (years) 56.8±10.99 
55.29±11

.65 
p>0.05 

Concomitant Medications 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

n (%)           n (%)        p valueb 

Antidiabetic medication                                                                         

Sulfonylureas(Glimepride, Glyburide, Glipizide) 38(61%) 43(69%) p>0.05 

Biguanides (Metformin) 37(60%) 39(63%) p>0.05 

Thiazolidinediones (Pioglitazone) 14(23%) 12(19%) p>0.05 

DPP-4i (Vidagliptin, Sitagliptin, Teneligliptin) 33(53%) 32(52%) p>0.05 

α-glucosidase inhibitor (Acarbose , Voglibose) 2(3%) 2(3%) p>0.05 

SGL2i (Dapagliflozin) 5(8%) 4(6%) p>0.05 

Antihypertensive medication 

β1 blockers(Atenolol. Nebivolol, Metoprolol) 7(11%) 6(10%) p>0.05 

Calcium Channel blocker (Amlodipine) 2(3%) 3(5%) p>0.05 

ARB blocker (Losartan, Telmisartan, Olmesartan) 28(45%) 29(47%) p>0.05 

ACE inhibitors (Ramipril) 5(8%) 4(6%) p>0.05 

α-2 receptor agonist (Moxinidine) 1(2%) 0(0%) p>0.05 

Antihyperlipidemic medication 

Statins (Rosuvastatin) 27(44%) 28(45%) p>0.05 

Other medication    

K+ Channel Blocker (Amiodarone) 0(0%) 2(3%) p>0.05 

Antiplatelet drug (Clopidogrel, Aspirin) 8(13%) 6(10%) p>0.05 

Diuretics (Torsemide, Spironolactone) 0(0%) 2(3%) p>0.05 

PPIs (Pantoprazole) 5(8%) 5(8%) p>0.05 

Others 

(Domeperidone,Levothyroxine,Alprazolam,Trimetazidin

e) 

3(5%) 1(2%) p>0.05 

aDetermined using Student’s t test (unpaired t test) 
bDetermined using Fisher’s exact test 

 

p<0.05 was considered as statistical significance 
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Table 2. Cardiometabolic parameters of Non-Vitamin D vs Vitamin D group at 0, 6 and 

12 months 

Paramete

rs 

Months Non-Vitamin D Vitamin D 

 

BMI 

(kg/m2) 

0 28.09±4.27 27.7±3.63 

6 27.99±4.22 27.46±3.4α 

12 27.97±4.25@ 27.3±3.3@ 

WC (cm) 0 93.5±8.52 94.2±9.28 

6 93.6±8.65 93.9±8.93 

12 93±8.21β@ 92.7±7.81β@ 

HR (bpm) 0 83.7±7.27 81.1±7.38 

6 82.6±5.87 81.7±6.39 

12 79.4±5.6β@ 77.48±5.44β@ 

SBP 

(mmHg) 

0 143±11.2 139±15.9 

6 140±10.3α 134±9.41α# 

12 136.8±9.67β@ 131.9±8.09@* 

DBP 

(mmHg) 

0 85.7±7.01 83.4±7.4 

6 81.8±6.02α 79.9±5.97α 

12 77.81±7.34β@ 76.32±6.4β@ 

TC 

(mg/dl) 

0 190±37.2 193±40.2 

6 187.5±37.44 189.6±40.78 

12 181.8±33.38 β@ 180.7±32.5 β@ 

TG 

(mg/dl) 

0 173±49.7 184±55.8 

6 173.6±52.6 163.4±37.42α 

12 161.5±40.25 β@ 147.4±29.48 β@* 

HDL 

(mg/dl) 

0 42.1±8.29 39.6±6.64 

6 41.9±8.02 41.1±8.27 

12 42.6±7.6β 41.8±5.69 @ 

LDL 

(mg/dl) 

0 114±33.4 117±36.7 

6 111±36.6 115.8±39.04 

12 106.8±31.83 @ 109.3±31.47 β@ 

VLDL 

(mg/dl) 

0 34.6±9.93 36.7±11.2 

6 34.7±10.5 32.7±7.48α 

12 32.31±8.05 β@ 29.48±5.89 β@* 

FBG 

(mg/dl) 

0 166±51.1 172±58.83 

6 159±44.9 145±40.9α 

12 146.4±42.28 β@ 124.3±33.58 β@* 

PPBG 

(mg/dl) 

0 232±78.3 235±72.2 

6 225±66.4 205±57.2α 

12 206.5±60.01 β@ 180.1±53.64 β@* 

HbA1c 

(%) 

0 8.19±1.68 8.68±1.91 

6 8.15±1.45 7.77±1.37α 

12 7.69±1.19 β@ 7.05±1.08 β@* 

25(OH)D 

(ng/ml) 

0 8.44±2 8.05±1.95 

12 9±2.27 30.8±10.9@* 
α Within the group difference (0v6)                                                                                                                                                  #Between thr group difference (6v6)                

 β  Within the group difference (6v12)                                                                                                                                              *Between the group difference (12v 12) 

 @  Within the group difference (0v12)                                                                                                                                                 (Determined using Student’s t test)         

(Determined using Bonferroni  Multiple comparison test) 
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Table 3. Effect of Confounding Variables for Non-Vitamin D and Vitamin D groups 

 Non-Vitamin D group 

(n=62) 

Median;IQR 

Vitamin D group (n=62) 

Median;IQR 

pc 

value 

pc 

value 

pc 

value 

Month 0 6 12 0 6 12 0 vs.0 6 vs. 6 12 

vs.12 

Sun 

Exposure 

(%) 

65;15 65;15 70;11.2 65;20 65;10 65;15 p>0.05 p>0.05 p>0.05 

Diet (%) 80;20 80;20 80;20 80;20 80;20 80;20 p>0.05 p>0.05 p>0.05 

Physical 

activity 

(%) 

40;12 40;12 40;8 40;12 40;12 40;8 p>0.05 p>0.05 p>0.05 

cDetermined using MannWhitney U Test 

 IQR-Interquartile Range 

 p<0.05 was considered as statistical significance 
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Achievements with respect to objectives: 

1. Cardiometabolic disorders with vitamin D deficiency is prevalent in Gujarati ethnicity 

of Ahmedabad population  

2. Vitamin D deficiency may be a highly prevalent risk factor for cardiometabolic disorders 

3. Our study reported the prevalence of cardiometabolic disorders is more in male than 

female, and more in middle age group population (45-65)years. 

4. No. of symptoms of cardiometabolic disorders found in enrolled patients in the 

following decreasing order 4 (49%)>3 (40%)>5(35%).  

5. Our study reported the prevalence in the criteria of cardiometabolic disorders in the 

following decreasing order as FBG (100%)>SBP/DBP (92.5%)>TG (86.6%)>HDL 

(65.8%)>WC (59.5%) 

6. Vitamin D supplementation led to significant increase in 25(OH)D level at 12 months 

as compared to non-vitamin D group 

7. Vitamin D supplementation led to significant reduction in SBP at 6 and 12 months as 

compared to non-vitamin D group 

8. Vitamin D supplementation led to significant reduction in TG, VLDL, FBG, PPBG, 

HbA1c level at 12 months as compared to non-vitamin D group 

 

Conclusion: 

Vitamin D deficiency may be a potential risk factor for cardiometabolic disorders. Correction of 

vitamin D deficiency may be an effective treatment option for cardiometabolic disorders. Further 

long term controlled clinical trials with large sample size is needed to confirm the findings. 
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