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Introduction
e prevalence of metabolic syndrome is increasing in developing 

1countries, especially in the South Asian countries.  Recent data 
indicates that about one third of the Indian urban population has 
metabolic syndrome is also known as insulin resistance syndrome . 
Homeostasis model assessment ratio (HOMA IR) is the best 

2indicator of Insulin resistance.  Higher prevalence of Insulin 
3,4resistance has been reported in middle aged women. 

Recent reports suggest that higher homocysteine is as an 
5,6 independent risk factor for development of metabolic syndrome. 

Micronutrients like folic acid and vitamin B play an important role 12 

in homocysteine metabolism via one carbon cycle. Folic acid acts as a 
methyl donor and vitamin B acts as a co-factor in the metabolism of 12 

homocysteine. e deficiencies of both of these nutrients are 
7implicated in hyperhomocysteinemia. 

Obesity is more in urban middle aged women than in men due to 
socioeconomic  transition causing significant shifts in dietary and 
physical activity patterns. Central obesity leads to  abdominal 
adiposity, dyslipidemia and insulin resistance in middle aged 

8menopausal  women . 

Hyperhomocysteinemia is more common among Indians due to 
deficiencies of folic acid and vitamin B  perhaps due to faulty 12

9cooking habits and inadequate consumption of animal origin foods.  
It is also associated with insulin resistance. Very few studies have 
been done in India in this context. e present study  was  conducted  
to find out  association  of  micronutrients like vitamin B , folic acid 12

and  homocysteine with HOMA IR  in middle aged women.

Methods:
is study was an observational cross-sectional study. A written 
informed consent was taken and 300 women  were recruited in this 
study . Patients with conditions like diabetes, hypertension, ischemic 
heart disease, thyroid disease, anaemia or any current infectious 

condition, chronic liver and kidney disease, taking treatment of 
anemia and patients on  anticancer drugs, glucocorticoids, 
thyroxine, oral anticoagulants or anticonvulsants, statins, thiazide 
diuretics, beta blockers or taking phytoestrogens , hormone 
replacement therapy , selective estrogen receptor modulator,  
vitamin supplements were excluded from the study. 

All women were asked to come to the hospital for blood sample 
collection in the morning (7:00–8:00 A.M.).  Venous blood sample (10 
ml) was taken from median cubital vein with aseptic precautions 
after an overnight fast. Fasting blood glucose was estimated using 
GOD-POD method. Fasting serum insulin, plasma levels of vitamin 

10B  and folic acid were assessed by Chemiluminescence method.  12

Homeostasis Model Assessment Ratio  ( HOMA-IR)  : Insulin 
resistance was calculated  using homeostasis model assessment 
ratio (HOMA-IR)  and HOMA-IR is calculated using following 

11formula: 
                Fasting Glucose(mg/dl) x Fasting Insulin(μU/mL)
                   ---------------------------------------------------------
                                                           405 
Data is represented as mean (standard deviation). SPSS version 17.0 
for Windows (SPSS Inc, Chicago) was used for the statistical analysis. 
Pearson's correlation was used to find out association of  
micronutrients like vitamin B , folic acid and homocysteine and 12

their association with HOMA IR  syndrome in middle aged women. P 
value of less than 0.05 was considered as significant difference.

Results: 
Table 1:
Mean levels of  Micronutrients (n=300)
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Association of Vitamin B 12 and  Folic acid  with 
HOMA IR  in urban middle aged women

Background: Middle aged women are reported to have high prevalence of metabolic syndrome which is also 
known as insulin resistance syndrome .HOMA IR is the best indicator of Insulin resistance. Micronutrient 

deficiencies are implicated in various metabolic disorders. e present study was aimed to examine the levels of micronutrients like vitamin 
B12, folic acid and homocysteine and their association with HOMA IR  in middle aged women. Methods: is study was an observational 
cross-sectional study. Plasma levels of fasting glucose, vitamin B12, folic acid, fasting insulin and homocysteine were assessed in 300 women. 
Results were analyzed using Pearson's correlation.  Results : Vitamin B12, folic acid concentrations were inversely associated and 
homocysteine was directly associated with HOMA IR. Conclusion: Low levels of vitamin B12, folic acid and high levels of homocysteine were 
major predictors of insulin resistance in middle aged women. Improving vitamin B12 and folic acid  levels by dietary modifications and 
supplementation as well as decreasing homocysteine levels would be useful in improving insulin sensitivity  and hence the health of middle 
aged urban women.
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Mean (SD)
Vitamin B12 302.2 (113.8)

Folate 12.3 (5.2)
Homocysteine 20.1 (8.2)

HOMA *3.48 (2.35, 5.29)



*Median and Interquartile for HOMA IR

Table 2
Associations of Micronutrients with HOMA  IR  .

* p < 0.05 , ** p < 0.01, *** p < 0.001

Vitamin B12, folic acid concentrations were inversely associated and 
homocysteine was directly associated with HOMA. 

Discussion : In our study vitamin B , folic acid concentrations were 12

inversely associated and homocysteine was directly associated with 
HOMA IR. Some studies have not reported any difference between 

12 ,13the folic acid levels of individuals with insulin resistance.  But some 
14,15,16studies have found correlation between vit B12 and IR.  In 

addition to this, the relationship between folic acid ,vitamin B  and 12

IR is not clear but central obesity is associated with homocysteine 
level which is related to IR. In addition our study reported 61% of 
obese women and significantly increased Hcy levels like other 

17,18studies.  Obesity is considered a chronic inflammatory disease . 
Adipose tissue is an organ capable of synthesizing and segregating 
various hormones that have a systemic effects on energy 
homeostasis. Leptin and adiponectin and various pro-inflammatory 
cytokines like TNF- interleukin-1, which are produced mainly in 
visceral adipose tissue, are more involved in the origin and 

19,20development of insulin resistance. 

It is speculated that wrong feeding habits, common among the obese,
7causes low levels of vitamins and minerals.  e results of our study 

show that obesity is a risk factor for vitamin B  and folic acid 12

deficiency in females and suggest that obese individuals with IR 
should be evaluated in terms of vitamin B  deficiency. us Vitamin 12

B  and folic acid supplementation and decreasing homocysteine 12

levels can increase insulin sensitivity.

Our data suggest that lower vitamin B  and folic acid levels with  12

higher homocysteine levels in Indian middle aged urban women  
increases the risk for insulin resistance. Improving vitamin B  and 12

folic acid  levels by dietary modifications and supplementation as 
well as decreasing homocysteine levels would be useful in improving 
insulin sensitivity and hence the health of middle aged urban women.
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HOMA IR

Vitamin B12 -0.13*

Folate -0.12*

Homocysteine 0.22 ***
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