
 

 
 

REVIEW ARTICLE Br J Med Health Res. 2014; 1(1) ISSN: 2394-2967 

Please cite this article as: Abdrabo AA et al., Estimation of Vitamin D among Diabetic, Hypertensive, 

and Obese Sudanese Individuals. British Journal of Medical and Health Research 2014. 

 

BJMHR  
British Journal of Medical and Health Research  

Journal home page : www.bjmhr.com 

Estimation of Vitamin D among Diabetic, Hypertensive, and Obese 

Sudanese Individuals 
 

Razan M. Elabass
1
, AbdElkarim A. Abdrabo

1
* 

1 Department of clinical chemistry, Faculty of medical laboratory Sciences, Alneelain 

University-Khartoum-Sudan 
 

ABSTRACT 

This study was carried out to analyze and compare the concentration of vitamin D in 

the metabolic syndrome's individuals (diabetics, hypertensive, obese) with normal 

individuals. The study involved a group of healthy individuals as controls (N = 95, 

age range was 18-68 years) matched with a test group of metabolic syndrome's 

individuals (N = 65, age range was 11-61years). The groups contain 130 female and 

130 male. The serum 25-OH vitamin D level was estimated using ELISA method. 

Appropriate statistical tests were used to assess significant difference in the means of 

the estimated concentrations between patients and the control group. The mean serum 

level of vitamin D significantly lower in metabolic syndrome's groups (diabetics: 

20.32±12.46 ng/ml, hypertensive: 24.50±10.69 ng/ml, obese: 21.60±6.75 ng/ml) when 

compared with control group (37.52±11.14 ng/ml), P< 0.000. It may be useful to do 

early screening and treatment of hypovitaminosis D in metabolic syndrome's 

individuals to prevent the vitamin D deficiency and its complications. 
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INTRODUCTION  

Metabolic syndrome is a group of risk factors for heart disease, include high blood pressure, 

high blood sugar, high cholesterol level, and increase abdominal fats
1
. Heart disease, 

diabetes, and stroke increases with the number of metabolic risk factors you have. In general, 

a person who has metabolic syndrome is twice as likely to develop heart disease and five 

times as likely to develop diabetes as someone who doesn't have metabolic syndrome
2
.  

Vitamin D is a fat-soluble vitamin that is naturally present in very few foods, added to others, 

and available as a dietary supplement. It is also produced endogenously when ultraviolet rays 

from sunlight strike the skin and trigger vitamin D synthesis
3-4

. Vitamin D promotes calcium 

absorption in the gut and maintains adequate serum calcium and phosphate concentrations to 

enable normal mineralization of bone and to prevent hypocalcaemic tetany. It is also needed 

for bone growth and bone remodeling by osteoblasts and osteoclasts
4
. Rickets and 

osteomalacia are classic vitamin D deficiency diseases. In children, vitamin D deficiency 

causes rickets, which is a softening or weakening of the bones. In adults, vitamin D 

deficiency can lead to osteomalacia, which causes weak bones and muscles
5
. Vitamin D has 

other roles in the body, including modulation of cell growth, neuromuscular and immune 

function, and reduction of inflammation
6
. 

There is growing evidence that vitamin D deficiency could be a contributing factor in the 

development of both type 1 and type 2 diabetes
7
. Also several epidemiologic and clinical 

studies have suggested an association between vitamin D deficiency and cardiovascular risk 

factors (e.g. hypertension)
 8

. Observational studies have reported an increased risk of vitamin 

D deficiency in those who are obese
9
. So the aim of present study was to analyze and 

compare the concentration of vitamin D in the serum of patients with diabetes, hypertension, 

and obese individuals. 

MATERIALS AND METHODS 

This is a cross sectional case control study conducted in Khartoum state during the period 

from March 2014 to July 2014. The study was approved by AlneelainUniversity Ethics 

Committee and all subjects gave informed consent (Based on Helsinki Declaration). 

The case group was composed of 260 patients, while the control group was composed of 95 

apparently healthy individuals. Patients with conditions which may affect vitamin D level 

were excluded. 

The data was collected by using a direct interviewing questionnaire. Medical information was 

collected from the patient with help of the physician. The questionnaire was used to collect 

data regarding name, age, gender, diseases (diabetes, hypertension, obesity), Duration of 

disease, and BMI. 

http://www.webmd.com/hypertension-high-blood-pressure/default.htm
http://ods.od.nih.gov/factsheets/Calcium/
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Five ml venous blood was collected from each subject and poured into plain containers, and 

centrifuged at 3200 rpm for three minutes to obtain serum. Sera obtained were analyzed for 

25-OH vitamin D level using ELISA system, at Total Lab Care-Khartoum-Sudan. 

Statistical Analysis 

Statistical evaluation was performed using the Microsoft Office Excel (Microsoft Office 

Excel for windows; 2007) and SPSS (SPSS for windows version 19). Normal distribution of 

the studied variables was examined using Kolmogorov-Smirnova and Shapiro-Wilk tests. 

Results were expressed as mean±standard deviation (M±SD). Unpaired T-test and Mann-

Whitney U test were used to assess significant difference in the means of the studied 

variables in patients and control. 

RESULTS AND DISCUSSION  

The age range of control group was 18-68 years (38.69±13.89 years), and of diabetics group 

was 20-55 years (42.28±9.13 years), while age range of hypertensive group was 37-61 years 

(50.20±7.97 years), and of obese group was 23-45 years (24.85±4.79 years) and the BMI > 

30kg/m
2
 (33.94±2.79kg/m

2
). The ages of patient groups were proportional to control group, P 

<0.05. 

This study estimated the serum concentrations of vitamin D level in case and control subjects. 

The laboratory data and statistical findings showed that serum vitamin D levels in metabolic 

disorders individuals were significantly lower than those of control. The mean value of 

vitamin D level in control group was (37.52±11.14 ng/ml), and in metabolic disorders groups 

were (diabetics: 20.32±12.46 ng/ml, hypertensive: 24.50±10.69 ng/ml, obese: 21.60±6.75 

ng/ml), (P =0.000), as shown in table 1. 

Statistical significant differences in vitamin D level were observed in hypertensive, obese and 

control groups according to gender. Females have lower vitamin D level (hypertensive: 

22.77±9.66 ng/ml, obese: 18.58±6.34 ng/ml, control: 33.66±9.17 ng/ml) compared to males 

(hypertensive: 40.00±7.07 ng/ml, obese: 26.12±4.64 ng/ml, control: 44.75±11.42 ng/ml), (P= 

0.026, 0.01, and 0.019, respectively). In contrast there is no difference in vitamin D level 

between male and female in diabetic group (female: 20.08±12.16 ng/ml , male: 20.53±13.23 

ng/ml, P = 0.93). 

The duration of disease in diabetic group has reverse correlation with vitamin D level 

(r=0.54, P= 0.031), but in hypertensive group there is no correlation (r=0.034, P= 0.322). 

In obese individuals, vitamin D level negatively correlates with BMI (r=0.422, P= 0.002). 

The classic function of vitamin D is to increase the intestinal absorption of calcium for proper 

mineralization of bone
10

. Without sufficient vitamin D, bones can become malformed. 

Vitamin D sufficiency prevents rickets in children and osteomalacia in adults. Together with  



 

www.bjmhr.com  Page 25 
 

Abdrabo et. al.,  Br J Med Health Res. 2014; 1(1) ISSN: 0000-0000 

calcium, vitamin D also helps protect older adults from osteoporosis
11

. 

Table 1, Means of age and vitamin D in study populations 

Table 2, Concentrations of vitamin D in study population according to gender 

Gender DM HTN Obese Control 

Male 20.53±13.23 40.00±7.07 26.12±4.64 44.75±11.42 

Female 20.08±12.16 22.77±9.66 18.58±6.34 33.66±9.17 

P.values 0.93 0.026 0.01 0.019 

The present study indicated that serum vitamin D level was significantly lower in patients 

with metabolic diseases (diabetes, hypertension, obesity) compared to healthy individuals this 

is in agreement with many studies
12-14

. 

Patients with diabetes had significantly decreased vitamin D levels, this can be explained by: 

Firstly, the β-cell in the pancreas that secretes insulin has been shown to contain vitamin D 

receptors as well as the alpha hydroxylase enzyme
15

. Vitamin D deficiency leads to reduced 

insulin secretion. Low vitamin D may diminish calcium's ability to affect insulin secretion
16

. 

Other potential mechanisms associated with vitamin D and diabetes include improving 

insulin action by stimulating expression of the insulin receptor, enhancing insulin 

responsiveness for glucose transport, having an indirect effect on insulin action potentially 

via a calcium effect on insulin secretion, and improving systemic inflammation by a direct 

effect on cytokines
17

. 

Patients with hypertension had significantly decreased vitamin D level. Several mechanisms 

might explain the observed association of vitamin D plasma levels and hypertension. 

Intriguingly, vitamin D and its analogs inhibit renin secretion and activity, thereby acting as a 

negative endocrine regulator of the renin-angiotensin system
18

. Indeed, inhibition of 1,25-

dihydroxyvitamin D3 synthesis increase renin expression. In addition, vitamin D regulation 

of renin expression is independent of calcium metabolism and 1,25(OH)2D3 suppresses renin 

transcription by a vitamin D receptor–mediated mechanism in cell cultures. Moreover, 

vitamin D has direct effects on the vascular wall, where it exerts antiproliferative effects on 

vascular smooth muscle cells
19

. 

Obese patients had significantly decreased vitamin D level. This is in agreement with many 

observational studies which had reported an increased risk of vitamin D deficiency in those 

who are obese; however, the underlying explanations and direction of causality are unclear 

Variables Diabetics 

No (86) 

Hypertensiv

e 

No (87) 

Obese 

No (87) 

Control 

No (95) 

P.values 

Age ( years) 42.28±9.13  50.20±7.97  24.85±4.79  38.69±13.89  DM vs 

Control 

HTN vs 

Control 

Obese vs 

Control 

Vit D (M±SD) 20.32±12.5 24.50±10 21.60±6.75 37.52±11.14 0.000 0.000 0.000 
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(9). Vitamin D is stored in the adipose tissue and, hence, perhaps the most likely explanation 

for the association is that the larger storage capacity for vitamin D in obese individuals leads 

to lower circulating 25-hydroxyvitamin D concentrations
20

. 

CONCLUSION 

The findings of this study showed that the hypovitaminosis D was associated with metabolic 

diseases in Sudan. It may be useful to do early screening and treatment of hypovitaminosis D 

in such individuals to prevent the vitamin D deficiency and its complications. 
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