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ABSTRACT

Background: Cardiometabolic disorders and vitamin D deficiency are pandemic worldwide which includes India.
The incidence of cardiometabolic disorders is growing with high alert worldwide. The previous reported studies had
identified the pathological association between vitamin D deficiency and cardiometabolic disorders. Therefore, the
aim of the study was to assess the baseline characteristics for patients of cardiometabolic disorders with vitamin D
deficiency. These data is gathered from our own study; the effect of vitamin D supplements in cardiometabolic
disorders with vitamin D deficiency. Methods: This study is an open labeled, randomized, parallel, single centric
and prospective design conducted at Tej Hospital, Ahmedabad, Gujarat. This study is an ongoing prospective study,
however in this research article we have analyzed only baseline parameters which includes gender, age, relevant
medical history, body mass index (BMI), systolic blood pressure (SBP), diastolic blood pressure (DBP), Waist
circumference (WC), fasting blood glucose (FBG), Glycated haemoglobin (HbAlc), post prandial blood glucose
(PPBG), total cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol (HDL), low density
lipoprotein cholesterol (LDL), very low density lipoprotein cholesterol (VLDL), and 25(OH)D. Results: A total of
124 patients were recruited after screening 183 patients of cardiometabolic disorders with vitamin D deficiency. All
the characteristics of cardiometabolic disorders such as hypertension, lipid abnormalities and insulin resistance
were observed in more than 50% patients. Conclusion: We have analyzed our data and it suggests that vitamin D
deficiency may be one of the potent risk factor for cardiometabolic disorders. There was higher prevalence of
cardiometabolic disorders in males than females.
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1. INTRODUCTION

Cardiometabolic disorders are a group of metabolic disorders which are characterized by insulin resistance and
impaired glucose tolerance, atherogenic dyslipidemia, hypertension and intra-abdominal adiposity [1].
Cardiometabolic disorders comprising of cardiovascular diseases, type-2 diabetes mellitus and metabolic syndrome
are major causes of morbidity and mortality worldwide [2,3,4]. About 25% of the world's adults are suffering from
cardiometabolic disorders [1]. Cardiovascular diseases are the foremost cause of mortality in diabetes [5].
Observational studies suggested that there is association of vitamin D deficiency in the pathogenesis of
cardiometabolic disorders [6]. Interventional studies also reported some positive response of vitamin D
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supplementation on cardiometabolic disorders [7,8,9,10]. Many degree of vitamin D deficiency was found on
approximately 75 to 85% in Indian population [11]. Most of adult population and older population are at major risk
for vitamin D deficiency [2]. The latest guideline of Institute of Medicine recommended that vitamin D level less
than 12 ng/ml should be considered as vitamin D deficient [12].Vitamin D is a fat soluble secosteroid which is
responsible for intestinal absorption of calcium and phosphorus [13]. Pleiotropic effects of vitamin D are on
extensive research worldwide. Studies discovered that vitamin D supplementation may help to overcome the risk of
cardiometabolic disorders [2]. Kelishadi et al [14] and VVon Hurst et al [15] reported favorable effects of vitamin D
supplementation on cardiometabolic disorders whereas Pittas el al [16] and Salekzamani et al [7] reported no
beneficial effects of vitamin D supplementation on cardiometabolic disorders. These controversial results might be
due to incorrect duration, dosage, route of administration, patient’s characteristics, inadequate outcome measures
[6]. Moreover, Norris et al [17] reported that there is difference in vitamin D effect according to race/ethnicity.
Therefore, we have designated the gujarati ethnic group of Ahmedabad region of Gujarat, India where an abundant
sunlight is present, still people are vitamin D deficient [13] as well as having cardiometabolic disorders [18].

In this study we reported the demographic features and baseline characteristics of the patients from cardiometabolic
disorders who had participated in the trial.

2. METHODOLOGY

We had already reported our protocol for the study [19]. This study got prior approval from Riddhi Medical Nursing
Home Institutional Ethics Committee, Ahmedabad, Gujarat, India before recruiting the patients and was carried out
accordance to Indian Council of Medical Research (ICMR) guidelines. Written informed consent form was obtained
from participants. At the screening time demographic data (age, gender, race, ethnicity), relevant medical history
were taken from all patients.

This is a prospective, open-labeled, randomized, parallel and single centric trial. This study is conducted at Tej
Hospital, Ahmedabad, Gujarat. This study is ongoing prospective study, however in this research article we have
analysed only baseline parameters. On the basis of inclusion and exclusion criteria, patients of cardiometabolic
disorders with vitamin D deficiency were enrolled.

Inclusion Criteria

Patients (Males or females) aged 18 to 75 years were screened for both cardiometabolic disorders and vitamin D
deficiency (<12ng/ml).According to American Heart Association, out of the following criteria, minimum 3 criteria
should be fulfilled for considering cardiometabolic disorders [20] which are as follows: Fasting blood triglycerides >
150 mg/dI;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 > 100 mg/dl ;Waist circumference (WC) >102cm in
males or >88 cm in females. These criteria must be fulfilled for participation in the study.

Exclusion Criteria

Participants younger than 18 years of age; Pregnant women; Participants with known history of type 1 diabetes;
Patients with known history of Primary hyperparathyroid disease or any other conditions that might interfere with
calcium or vitamin D homeostasis including participants on dialysis; Patients with known history of nephrolithiasis,
hypercalciurea, malignancy, sarcoidoisis, Paget’s disease, malabsorption symptoms.

Total sample size was calculated as 124 subjects [19] in the study. The baseline data variables which include heart
rate, systolic blood pressure (SBP), diastolic blood pressure (DBP), Body mass Index (BMI), Waist circumference
(WC), fasting blood glucose (FBG), Glycated haemoglobin (HbAlc), post prandial blood glucose (PPBG), total
cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol (HDL), low density lipoprotein cholesterol
(LDL), very low density lipoprotein cholesterol (VLDL) and 25(OH)D level was measured.

3. RESULTS AND DISCUSSION

We had already reported the calculation of sample size [19]. Demographic data’s were described by using
descriptive statistics. Baseline characteristics of all variables of cardiometabolic parameters were represented as
mean + standard deviation. Categorical variables were compared by using Chi square test with p<0.05 was
considered as statistically significant. Figure 1-5 represents the graph of the baseline characteristics for the patients
of cardiometabolic disorders with vitamin D deficiency. In the current study, subjects were enrolled only of Gujarati
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ethnicity from Ahmedabad origin. A total of 124 patients were recruited having cardiometabolic disorders with
vitamin D deficiency after screening 183 patients. As per guideline, vitamin D level <12 ng/ml which is considered
as vitamin D deficiency were seen in all patients of the study. Maximum numbers of patients (38) in this study were
seen under age range (46-55) years as shown in Table 1.Baseline demographic characteristics for the patients were
represented in Table 2. The average age of overall participants was 56.08+11.31 years. Out of 124 patients, the
number of males was 78 (62.9%) and number of females was 46 (37%). In this study, the prevalence of
cardiometabolic disorders were found more in males than females [p<0.05]. In obesity criteria, as per BMI index,
most of patients (68%) were categorized under overweight category [21]. In abdominal obesity, a total of 42.3% of
males had been found with higher WC (>102cm) while 76% of females had been found with higher WC (>88cm)
[p<0.05]. Most of patients (55%) were found with stage 1 hypertension [22] .Majority of patients were observed
with borderline high triglycerides (67%), LDL level above optimal border (40%) , high VLDL level (86%) and
intermediate HDL levels (56%) [23]. Lower levels of HDL were observed more in females (82.6%) than males (48.7
%) [p<0.05]. Most of patients were identified with high FBG (82%), PPBG (56%), HbAlc (98%) level [24].
Clinical Characteristics of the patients were summarized in Table 3. Out of 5 criteria minimum 3 criteria must be
required for diagnosis of cardiometabolic disorders, however in our study maximum number of patients (49)
fulfilled 4 criteria for cardiometabolic disorders as shown in Table 4.

Table 1. Age range of patients

Age range No. of patients
18-25 0

26-35 7

36-45 15

46-55 38

56-65 37

66-75 27

Table 2. Baseline demographic characteristics of patients

Characteristics

Gender

(%)

Male 78 (62.9%)
Female 46 (37%)

History of Cardiometabolic Diseases

Dyslipidemia 45 (36.2%)
Hypertension 25 (20.1%)
Diabetes Mellitus 2 68 (54.8%)
Cardiovascular Diseases 16 (12.9%)

Mean£SD [Range]

Age (years) 56.08+11.31 [28-74]

BMI (kg/m2) 27.893.95 [21.1-46.9]
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Heart Rate (bpm)

82.43+7.39 [60-110]

Waist Circumference (cm)

93.82+8.87 [78.7-115]

Systolic blood pressure (mmHg)

141.35+13.82 [110-230]

Diastolic blood pressure (mmHg)

84.55£7.29 [70-110]

Table 3. Baseline Clinical Characteristics (Mean+SD) of patients

Males Females
Parameters
(MeanzSD) (MeanSD)
Total Cholesterol (mg/dl) 192+38.58 191.44+37.61
Triglycerides (mg/dl) 183.7+52.8 169.57+53.39
HDL (mg/dl) 39.54+7.59 43.05+7.72
LDL (mg/dl) 115.93+34.85 114.47+33.3
VLDL (mg/dl) 36.62+10.65 33.91+10.76
FBG (mg/dI) 166.37+54.67 173.5+52.23
PPBG (mg/dI) 228.04+75.03 243.3+74.53
HbAlc (%) 8.34+1.80 8.59+1.76
25(0OH)D (ng/ml) 8.20+1.37 8.31+1.99
Table 4. Number of criteria fulfilled for cardiometabolic disorders by patients
No. of criteria fulfilled for cardiometabolic | No. of patients
disorders
3 40
4 49
5 35
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Figure 1.Baseline characteristics of patients for WC (cm)
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Figure 2.Baseline characteristics of patients for SBP (mm Hg)
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Figure 3.Baseline characteristics of patients for TG (mg/ dl)
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Figure 5.Baseline characteristics of patients for FBG (mg/dl)

Cardiometabolic disorders and vitamin D deficiency are highly prevalent in Gujarat. Literature reviews revealed that
vitamin D supplementation may improve cardiometabolic disorders. The possible mechanisms by which vitamin D
may protect from cardiometabolic disorders, includes inhibition of renin angiotensin-aldosterone system, improving
endothelial function, augmentation of insulin secretion and sensitivity, inhibition of inflammatory cytokines [6]. It
was the first study, which showed the baseline characteristics in patients of cardiometabolic disorders with vitamin
D deficiency in Gujarati ethnicity of Ahmedabad region, India. Previous study reported debatable results of gender
specific difference of cardiometabolic disorders [25]. Current study shows the prevalence of male gender category
which is supported by another article which showed that males had higher prevalence of cardiometabolic disorders
[26].Cardiometabolic disorders with vitamin D deficiency is highly prevalent in the middle age group (45-65) years,
which is similarly observed in another study [27]. The lipid and glucose abnormalities were found in the patients of
cardiometabolic disorders with vitamin D deficiency. Our baseline study also showed that abdominal obesity and
low HDL were prevalent in female than male. Similar observations were also reported in another study which
showed the prevalence of female in abdominal obesity and low HDL level [25]. These baseline data indicated that
vitamin D deficiency may be highly prevalent in patients of cardiometabolic disorders in Ahmedabad region of
Gujarat and it might play an important role as one of the risk factor for cardiometabolic disorders. This region of
people is susceptible for developing diabetes and cardiovascular diseases. It might be due to change in lifestyle,
affluence in urbanization, dietary habits of oil and carbohydrates rich food [28]. These data also indicated that
presence of vitamin D deficiency, overweight or obesity, lipid abnormalities and high blood glucose level in
Gujarati ethnicity in Ahmedabad region population which may be highly prone to develop cardiometabolic
disorders.

4. CONCLUSIONS

In conclusion, vitamin D deficiency may be one of the potent risk factor for cardiometabolic disorders. It is highly
prevalent in male than female, however, abdominal obesity and low HDL were observed more in female category
than male category. All the characteristics of cardiometabolic disorders such as hypertension, lipid abnormalities
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and insulin resistance were observed in more than 50% patients. The baseline data shown in the study seems to be
encouraging enough to assess the effect of vitamin D supplementation in patients of cardiometabolic disorders in the

ongoing trial.

5. REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

13322

Srivastava AK.Challenges in the treatment of cardiometabolic syndrome. Indian Journal of
Pharmacology.2012; 44:155-156.

Parker J, Hashmi O, Dutton D, et al. Levels of vitamin D and cardiometabolic disorders: Systematic
review and meta-analysis .Maturitas.2010;65:225-236.

GrundySM. A changing paradigm for prevention of cardiovascular disease: emergence of the
metabolic syndrome as a multiplex risk factor. European Heart Journal Supplements. 2008;10(B):B16—
23.

Despres JP, Poirier P, Bergeron J, et al. From individual risk factors and the metabolic syndrome to
global cardiometabolic risk. European Heart Journal Supplements. 2008;10(B):B24-33.

Oh J, Weng S, Felton SK, et al. 1,25(0OH)2 vitamin d inhibits foam cell formation and suppresses
macrophage cholesterol uptake in patients with type 2 diabetes mellitus. Circulation. 2009;120:687-98.
Ramly M, Ming MF, Chinna K et al. Effect of Vitamin D supplementation on Cardiometabolic Risks
and Health-Related Quality of life among Urban premenopausal women in a Tropical Country- A
Randomized Controlled Trial. PLOS ONE. 2014;9: e110-476.

Salekzamani S, Mehralizadeh H, Ghezel A, et al. Effect of high-dose vitamin D supplementation on
cardiometabolic risk factors in subjects with metabolic syndrome: a randomized controlled double-
blind clinical trial. Journal of Endocrinological Investigation. 2016;39: 1303-1313.

Kuchay MS, Laway BA, Bashir MI, et al. Effect of Vitamin D supplementation on glycemic
parameters and progression of prediabetes to diabetes: A 1 year , open-label randomised study, Indian
Journal of Endocrinology and Metabolism.2015;19: 387-392.

Tavakoli F, Namakin K and Zardast M. Vitamin D supplementation and High Density Lipoprotein
Cholesterol: A Study in Healthy School Children. Iranian Journal of Pediatrices.2016;26: e3311.
Pfeifer M, Begerow B, Minne HW, et al. Effects of a short term vitamin D(3) and calcium
supplementation on blood pressure and parathyroid hormone levels in elderly women. The Journal of
Clinical Endocrinology and Metabolism.2001;86 (4) :1633—-1637.

Hariharan CV, Joshi SR. Vitamin D Status in India-Its Implications and Remedial Measures. Journal
of the Association of Physicians of India. 2009;57:40-48.

Zittermann A . Vitamin D status, Supplementation, Cardiovascular Disease. Anticancer
research.2018;38:1179-1186.

Gunjaliya A, Patil R, Vaza J, et al. Prevalence of vitamin D deficiency in higher socioeconomical class
of Ahmedabad, Gujarat, India . International Journal of Medical Science and Public Health
.2014;4:617-620.

Kelishadi R, Salek S, Salek M, et al. Effects of vitamin D supplementation on insulin resistance and
cardiometabolic risk factors in children with metabolic syndrome: a triple-masked controlled
trial.Jornal de Pediatria.2014;90:28-34.

Von Hurst PR, Stonehouse W and Coad J. Vitamin D supplementation reduces insulin resistance in
South Asian women living in New Zealand who are insulin resistant and vitamin D deficient-a
randomised, placebo controlled trial. British Journal of Nutrition.2010;103:549-555.

Pittas AG, ChungM, et al. Systemic Review: Vitamin D and Cardiometabolic Outcomes. Annals of
Internal Medicine.2010;152:307-314.

Norris KC , Barnett ME, et al. Rationale and design of a placebo controlled randomized trial to assess
short term, high-dose oral cholecalciferol on select laboratory and genomic responses in African
Americans with hypovitaminosis D. Contemporarary Clinical Trials. 2018; 72:20-25.

Patel NR, Patel HL, Gunjaliya AP,.Prevalence of metabolic syndrome in higher socioeconomic class
of Ahmedabad , Gujarat, India. International Journal of Medical Science and Public Health.
2016;5:35-39.

Basu D, Yadav A, Beladiya JV, Mehta AA. Rationale and Design of Open labelled, Parallel,
Randomized Trial of Vitamin D Therapy in Patients with Cardiometabolic disorders in Ahmedabad
Population. International Journal of Pharmaceutical Research.2020; 12(3):99-108.

www.ijariie.com 2216



Vol-6 Issue-6 2020 IJARIIE-ISSN(O)-2395-4396

13322

20

21.

22.
23.
24.
25.

26.

217.

28.

. Rothschild SK, Emery-Tiburcio EE, Mack LJ, et al. BRIGHTEN Heart: Design and baseline
characteristics of a randomized controlled trial for minority older adults with depression and
cardiometabolic syndrome. Contemporary Clinical Trials . 2016;48: 99-1009.

Guideline for the Prevention, Detection, Evaluation and Management of High Blood Pressure in
Adults: A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines. Journal of the American College of Cardiology. 2018;71:e127-e248.
Defining Adult Obesity.Overweight&Obesity.https://www.cdc.gov/obesity/adult/defining.

National Cholesterol Education Program. ATP 1l Guideline At-A-Glance Quick Desk Reference.
American Diabetes Association, Glycemic Targets: Standards of Medical Care in Diabetes-
2020.Diabetes Care. 2020;43(1):S66-S76

Beigh SH and Jain S.Prevalence of metabolic syndrome and gender differences. Bioinformation.
2012;8(13):613-616.

Xu S, Gao B, Xing Y, Ming J, Bao J , Zhang Q ,et al. Gender Differences in the Prevalence and
Development of Metabolic Syndome in Chinese Population with Abdominal Obesity.PLOS ONE
.2013;8(10):e78270.

Tian X, Xu X, Zhang K, Wang H.Gender difference of metabolic syndrome and its association with
dietary diversity at different ages. Oncotarget. 2017;8(43):73568-73578.

Chinawale CG,Parmar DV, Kavathia P, Rangnani T, Thakkar J, Kartha G. Metabolic Syndrome
among adults of Surendranagar District of Saurashtra, Gujarat:A Cross sectional, Study.Indian Journal
of Community Medicine.2018;43(1):24-28.

www.ijariie.com 2217



