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ARTICLE INFO                                       ABSTRACT 
 
 

Objecive: The objective of the study to investigate the correlation between vitamin D level with 
different components of metabolic syndrome. 
Patients and Methods: An observational cross-sectional study on 100patients (male=55 and 
female=45), age range 30-60 year, was performed. Patients underwent physical examination and 
biochemical testing. Patients included who fulfill the IDF criteria of metabolic syndrome for 
South Asians. Analysis was performed using SPSS Statistical package for windows (SPSS 
VERSION 20). 
Results: Only 6% of the subjects had optimal level of vitamin D level and67% of subjects are 
deficient. There was highly significant inverse association between waist circumference, BMI, 
with vitamin D level in both male and female (p-value 0.001).Increased level of triglyceride level 
was associated with low vitamin D level (p=0.02) and could not find any association between 
HDL and vitamin D level (p=0.125). There were inverse association of fasting blood glucose and 
HbA1C with vitamin D level (p-value 0.014 and <0.001 respectively). No association between 
systolic and diastolic blood pressure was reported in the study (p-value 0.778 and p-0.563 
respectively). 
Conclusion: Our results suggest correlation of vitamin D level with some components (waist 
circumference, serum triglyceride and fasting plasma glucose) of metabolic syndrome. 

 

 

Corresponding author: 
 

 
Copyright ©2017, Nazish Raza et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 
 
 

 

 

 
 

 

INTRODUCTION 
 

Health concerns associated with low serum vitamin D are on 
the rise. Vitamin D is required not only for bone health 
(Holick, 1971) but also plays a role in a range of ailments such 
as autoimmune disease (Hypponen  et al., 2001; Arnson  et al., 
2007), cardiovascular disease (CVD) (Maki, 2009; Hypponen, 
2008; Baz-Hecht  et al., 2010), type 2 diabetes mellitus 
(T2DM) (Baz-Hecht, 2010), hypertension (Judd et al., 2008), 
depression (Ganji, 2010), (Hoogendijk, 2008) and certain 
types of cancer (8). There is emerging evidence that low serum 
vitamin D concentration is associated with the development of 
CVD and mortality ( Maki, 2009; Hypponen  et al., 2008). 

 
An inverse association between the prevalence of metabolic 
syndrome and vitamin D level has been established (Ford et 
al., 2005; Reis et al., 2008) Also, low serum vitamin D 
concentrations have been associated with various components 
of metabolic syndrome. This study focuses on the association 
between vitamin D level and components of metabolic 
syndrome which are central obesity, fasting plasma glucose, 
hypertension and dyslipidemia.  
 
AIM OF THE STUDY: The aim of this study was to 
investigate the correlation between vitamin D concentration 
and components of metabolic syndrome patients. 
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MATERIAL AND METHODS 
 
TYPE AND PLACE OF STUDY: The present study is a 
cross-sectional, observational study of 100 patients of age 
group 30-60year (mostly in between 51-60year) 
attendingendocrinology, general medicine OPD, or admitted to 
medical wards in Jawahar Lal Nehru Medical College, AMU; 
Aligarh. INCLUSION CRITERIA: Patients included were in 
age group between 30 to 60 year and who fulfill the 
International Diabetes Federation (IDF) criteria of metabolic 
syndrome for South Asians.  IDF criteria of metabolic 
syndrome for south Asian population include criterion for 
central obesity [waist circumference ≥ 90 cm  (male), ≥ 80cm 
(female)] with at least two additional factors out of four - 1) 
Reduced HDL Cholesterol:< 40 mg/dL (1.03 mmol/L) in 
males, < 50 mg/dL (1.29 mmol/L) in females, or specific 
treatment for this lipid abnormality. 2) Raised Triglycerides:> 
150 mg/dL (1.7 mmol/L), or specific treatment for this lipid 
abnormality.  3) Raised Blood Pressure (BP): systolic BP > 
130 or diastolic BP >85 mm Hg, or treatment of previously 
diagnosed hypertension. 4) Raised Fasting Plasma Glucose 
(FPG):>100 mg/dL (5.6 mmol/L), or previously diagnosed 
type 2 diabetes.  
 
EXCLUSION CRITERIA: Those who did not fulfill the 
inclusion criteria.  
 
ANTHROPOMETRIC MEASUREMENT AND 
LABORATORY ANALYSIS: Study included clinical, 
physical and biochemical data. Clinical and physical data 
included –weight, height, body mass index, hip and waist 
circumference, systolic and diastolic blood pressure. 
Biochemical data included – fasting blood glucose, 
triglycerides, total cholesterol, low density lipid (LDL), high 
density lipid (HDL), HbA1C, and 25-hydroxy vitamin D (25-
OH D) level. Vitamin D status was classified as: Sufficient: 
25-OH D ≥ 75nmol/l Insufficient: 25-OH D < 75 ≥ 50 nmol/l 
Deficient: 25-OH D ≤ 50nmol/l.  
 

STATISTICAL ANALYSIS: Statistical Analysis was 
performed using SPSS Statistical package for windows (SPSS 
VERSION 20). All p-values were two-tailed and p values < 
0.05 were considered statistically significant.  
 

RESULTS 
 

Total number of study population was 100, out of which male 
was 55 and female was 45 in number. Most males were in age 
group 51to 60 year (45%), whereas most females were also in 
similar age group51to 60 year (24%).   
 

Figure 1. Baseline Characteristics Of Study Subject 
 

Base line 
characteristics 

Mean Std. error 
of mean 

Std. 
deviation 

Range 

Age(year) 53.83 0.656 6.56 30.00 
Weight(kg) 78.61 0.939 9.39 44.00 
BMI(mg/kg²) 29.44 0.332 3.32 13.56 
w.c.(cm) 103.11 0.922 9.22 39.00 
SBP(mmHg) 161.42 1.096 10.96 52.00 
DBP(mmHg) 94.04 0.496 4.96 30.00 
FBS(mg/dl) 144.33 2.219 22.19 96.00 
TG(mg/dl) 176.85 3.873 38.73 200.00 
HDL(mg/dl) 39.21 0.415 4.15 20.00 
LDL(mg/dl) 131.31 1.678 16.78 119.00 
HbA1c(%) 8.09 0.132 1.32 6.30 
25(OH)D 
(nmol/l) 

44.79 1.260 12.60 51.64 

 
 

Figure 2: Showing association between vitamin d level 
 and waist circumference 

 

 
 

Figure 3. showing association between vitamin d  
level and body mass index 

 

 
 

Figure 4. Showing association between vitamin d level  
and serum triglyceride level 

 
Mean age of the total study population, male group and female 
group was 53.83, 55.35, 51.98 year respectively. Sufficient 
group depicted 6%, insufficient group 27% and deficient group 
67% of the study population.  
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Figure 5. showing association between vitamin d  
level and hdl level 

 

 
 

Figure 6. showing association between vitamin d level  
and fasting blood sugar 

 

 
 

Figure 7: showing association between vitamin d level and 
diastolic blood pressure 

 
 

Figure 8. Showing association between vitamin d 
 level and systolic blood pressure 

 
We could not find any statistical significant association 
between age and vitamin D level (r =0.094, p=0.354) in study 
subjects. Mean waist circumference (in cm) of male 105.87 ± 
1.29 and of female 102.51±9.44. There is highly significant 
association between waist circumference with vitamin D 
level(p-value <0.001) in both male and female. Increased waist 
circumference was associated with low level of vitamin D. 
Deficient group has comparatively higher waist circumference 
than insufficient and sufficient group. Mean body mass index 
(BMI) of was 29.44±3.32 kg/m2. Higher level of BMI was 
significantly associated with low level of vitamin D level (p-
value<0.001).Meantriglyceride level was 176.87± 38.73 
mg/dl. Increased level of triglyceride level was associated with 
low vitamin D level (p=0.02). Mean HDL level was 39.21± 
4.15mg/dl and could not find any association between HDL 
and vitamin D level (p=0.125). Mean fasting blood glucose 
and mean HbA1C of study subjects was 144.33±22.19 mg/dl 
and 8.09±1.32% respectively. There were inverse association 
of fasting blood glucose and HbA1C with vitamin D level (p-
value 0.014and <0.001 respectively). Mean systolic and 
diastolic blood pressure was 161.42±10.96mmHg and 
94.04±4.96mmHg respectively. No association between 
systolic (p=0.778) and diastolic blood pressure (p=0.563) with 
vitamin D level was reported in the study. 
 

DISCUSSION  
 

In our cross sectional, observational study conducted in 100 
patients of metabolic syndrome we concluded that 67% 
patients were Vitamin D deficient. In the study population 
mean 25(OH) D level was 44.79±12.6 nmol/l. In the previous 
studies by Ling et al. (2009) and Hossein-Nezhad et al. (2009) 
mean 25(OH)D level was 40.4 nmol/l and 31.33±21.45 nmol/l. 
This difference of result was because of small sample size of 
our study and study population of current study was from 
different ethnic group than those of previous studies. Several 
studies showing an inverse association between concentrations 
of vitamin D and the prevalence of the metabolic syndrome             
(Reis, 2009; Ford et al., 2005; Chiu et al., 2004; Lind et al., 
1988). In earlier studies by Fauci et al. (2008) and Ford et al 
(2004) prevalence of metabolic syndrome increases with age. 
In our study we could not find any association between age 
distribution of study population and vitamin D level of the 
study population (p=0.354).There was highly significant 
inverse association between waist circumference and BMI 
with vitamin D level in both male and female i.e; subjects with 
low level of vitamin D level had high waist circumference and 
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BMI.HUNT study, Szmitko et al. (2006) and Ford et al. 
(2004) also show that the increased waist circumference is 
associated with low vitamin D level (28,22). Also, there was 
significant inverse association between triglyceride level and 
vitamin D level but there is no association between HDL and 
vitamin D level. Skaaby et al. (2012) , Ford et al. (2005), 
Brauser et al. (2013) and udo et al. (2013) also showed that 
high level of triglyceride associated with low vitamin D level 
andcontrasted with result of Maki et al. (2009) which showed 
low serum vitamin D independently associated with Metabolic 
syndrome and with HDL. High level of fasting plasma glucose 
and HbA1C was associated with low level of vitamin D.W 
Garry John et al. (185), Ford et al. (2004) , Yin et al. (2012), 
Brauser et al(36) and udo et al. (2013) has been reported 
similar results. But, Christine et al. (2011) has been reported 
contrast result and showed that there is no significant 
association between fasting blood glucose and vitamin D 
level.Current study has reported mean HbA1c 8.09±1.32%. 
Anne-Thea McGill et al. (2008) has been reported mean 
5.25±0.82% and Christine et al. (2011) reported 5.9%. In 
current study there is highly significant association between 
HbA1c and vitamin D level. This was further supported by 
study of Christine et al. (2011) but in contrast Anne-Thea 
McGill et al. (2008) showed there was no association between 
these two. We could not find any association of systolic and 
diastolic blood pressure with vitamin D level. Maki et al. 
(2009) and Kilic et al (35) have also been reported not any 
association between them. 
 

Conclusion 
 
 This study conclude that some components of metabolic 
syndrome - waist circumference, triglyceride level and fasting 
plasma glucose- showed association with vitamin D level 
while other components-HDL level, systolic and diastolic 
blood pressure-did not show any association with vitamin D 
level. In the future, randomized controlled trials are needed to 
establish a cause-effect relationship between vitamin D 
deficiency, obesity and its metabolic consequence and to 
evaluate the use the vitamin D3 in metabolic syndrome 
patients. The principal limitation of our study was its cross-
sectional design, and thus the causative nature of the 
association cannot be established. In addition, this study was 
based on a single measurement of vitamin D. 
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