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INTRODUCTION 

Menopause, also known as “climacteric, is described as 

the lasting cessation of menses that occurs naturally or is 

induced by surgery, chemotherapy or radiation”. The 

menopausal transition occurs with wide variations in 

hormone levels marked by physiologic and psychological 

changes in response to gonadotropins and their secretion.1 

Many symptoms are related to menopause and seem to be 

directly associated with a decrease in estrogen levels and 

are perceived by a large number of women including 

palpitations, headache, debility, fatigue, bone and joint 

pain, lower back pain, flatulence, the decrease in physical 
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ABSTRACT 

 

Background: Obesity is a complex, multifactorial condition in which excess body weight may put a female at risk of 

serious health problems such as hypertension, dyslipidemia, diabetes mellitus and cardiovascular diseases. 

Magnesium deficiency is reported to be associated with obesity in children and adolescents. An inverse relationship 

has been reported between serum magnesium and estrogen levels in women. It is not known whether magnesium 

deficiency may have a role in genesis of obesity in women after menopause. Therefore, the present study was planned 

to compare serum magnesium levels in obese and non-obese postmenopausal women and to find out the relationship, 

if any, between serum magnesium levels and obesity.  

Methods: This cross-sectional study was conducted in the department of Biochemistry at National Institute of 

Medical Sciences and Research, Jaipur, Rajasthan on fifty subjects over a period of six months. Twenty-five obese 

postmenopausal women (BMI ≥ 30) having their final menstrual period at least one year prior to the study were taken 

as the study group and twenty-five non-obese (BMI ≤ 22.9) post-menopausal women were taken as control group. All 

subjects were asked to give detailed dietary history using Food Frequency Questionnaire (FFQ). Venous blood 

samples were collected after an overnight fast for estimation of serum total magnesium in all subjects. 

Results: Obese postmenopausal women had significantly higher weight (78.36±0.064kg) and BMI (32.68±1.7kg/mt2) 

compared to non-obese postmenopausal women (wt. 54.72±4.80kg and BMI 21.75±1.68kg/mt2). The mean±SD 

serum magnesium concentration found in the obese postmenopausal women was 1.40±0.45mg/dl as compared to 

2.03±0.49 mg/dl in the non-obese group. Pearson’s correlation analysis showed a significant (r = -0.9) negative 

correlation between BMI and serum magnesium in postmenopausal women.  

Conclusions: Serum magnesium was lower in obese postmenopausal women as compared to that in non-obese 

postmenopausal women. Serum magnesium was negatively correlated with BMI. Magnesium supplementation may 

be useful in prevention of obesity after menopause.  
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strength, polyuria, skin changes and hirsutism, 

depression, loss of memory (amnesia), irritability, poor 

concentration and weakness.2-4 

Amongst all essential minerals, magnesium is the fourth 

most abundant essential mineral, and as intracellular 

divalent cation, it is the second most abundant. It 

participates as a cofactor in more than 300 reactions in 

the body. In plasma, approximately 70% of the 

magnesium is in the ionized (free) form, which is 

required for multiple physiological functions.5 An inverse 

relationship has been reported between serum magnesium 

and estrogen concentration.6  

Obesity is a complex, multifactorial condition in which 

excess body weight may put a female at risk of serious 

health problems such as dyslipidemia, hypertension, 

diabetes mellitus and cardiovascular diseases.7 Due to 

obesity and androidal fat redistribution, postmenopausal 

women are usually distressed by increasing weight and 

waist circumference.8 Patients with coronary risk factors 

like hyperlipidemia, hypertension, diabetes, and obesity 

have been frequently found to be associated with 

hypomagnesaemia. Some studies have linked obesity 

with low serum magnesium levels in children and 

adolescents and it has been speculated that magnesium 

deficiency is one of the causes of obesity but relationship 

between magnesium and obesity is not well documented 

in postmenopausal women and is still not clear.9 

Therefore, the present study was planned to compare 

serum magnesium level in obese and non-obese 

postmenopausal women and to find out the relationship, 

if any, between serum magnesium levels and obesity.  

METHODS 

The study was conducted on fifty postmenopausal 

women who had their last menstrual period at least one 

year prior to the study. The subjects were divided into a 

test group of obese women (n= 25) having a BMI of ≥30 

and a control group of non-obese women (n = 25) who 

had a BMI of ≤23.  

Other than being in a post-menopausal state, the women 

were completely healthy and were not taking any 

medication.  

All the subjects were asked to give detailed dietary 

history using Food Frequency Questionnaire (FFQ). 

Family history of obesity was enquired into. A detailed 

clinical examination was performed including 

anthropometric measurements and blood pressure. BMI 

was calculated for each subject as weight (in kilograms) 

divided by height (in meters) squared (kg/mt2). Venous 

blood samples were collected from all the subjects after 

an overnight fast. Serum magnesium was measured using 

a commercial kit (Xylidyl blue method) on fully 

autoanalyzer Humastar 200.10  

Statistical analysis 

The quantitative data were expressed as mean ± SD. 

Qualitative data were expressed as percentage of total 

sample size. Quantitative data of test and control group 

were compared by unpaired student’s t-test. Chi-square 

test was used to examine the relationship between the 

qualitative variables. Pearson’s correlation coefficient 

was used to find correlation between variables. A p value 

<0.05 was considered as statistically significant. 

RESULTS 

Table 1 shows the demographic, clinical and biochemical 

(serum magnesium) comparison of obese and non-obese 

postmenopausal women.  

The height was found to be significantly higher in non-

obese postmenopausal women than that of obese 

postmenopausal women (1.58±0.04 and 1.55±0.06 mt 

respectively; p = 0.04). 

 

Table 1: Qualitative (%) and quantitative (mean±SD) comparison between obese and non- obese postmenopausal 

women.  

  
Obese Postmenopausal           

women (n = 25) 

Non-obese Postmenopausal women 

(n=25) 
P value 

Age (years) 56.56±9.31 57.12±9.12 >0.05* 

Family history of obesity 06 (24%) 03 (12%) 0.2743ˠ 

Height (mt) 1.55±0.06 1.58±0.04 <0.05* 

Weight (kg) 78.36±0.064 54.72±4.80 <0.001** 

BMI (kg/mt2) 32.68±1.7 21.75±1.68 <0.001** 

Waist circumference (cm) 128.12±10.68 64.28±4.75 < 0.001** 

Systolic BP (mm Hg) 126±12 118± 10 < 0.05* 

Diastolic BP (mm Hg) 81±14 72±11 <0.01 

Serum magnesium(mg/dl) 1.40±0.45 2.50±0.49 < 0.001** 

* Significant, ** Highly Significant 
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The test and control groups were comparable in terms of 

age. Family history of obesity was higher but not 

statistically significant in obese postmenopausal women 

(24%) compared to non-obese postmenopausal women 

(12%), where p= 0.2743. 

Obese postmenopausal women had significantly higher 

weight and BMI compared to non-obese postmenopausal 

women. They also had higher systolic and diastolic blood 

pressure compared to the non-obese controls. 

Serum magnesium (mg/dl) of obese postmenopausal 

women was found significantly lower as compared to 

non-obese postmenopausal women (1.40±0.45 Vs 

2.50±0.49). 

Pearson’s correlation analysis showed a significant (r = -

0.93) inverse correlation of BMI with serum magnesium 

in all postmenopausal women with a p-value of 0.001 

(Figure 1).  

 

Figure 1: Correlation of BMI with serum magnesium 

in all postmenopausal women. 

DISCUSSION 

Obesity is a common problem in women, especially after 

menopause. One study has suggested an inverse 

relationship between serum estrogen concentration and 

serum Mg.11 Another study has reported that serum 

magnesium and copper were inversely related with body 

weight and BMI.12 Zaakouk et al, have reported an 

association between low serum magnesium levels and 

obesity in children and adolescents.9 

In the present study, the serum magnesium level in obese 

postmenopausal group was found to be statistically 

significantly lower in comparison to that in non-obese 

postmenopausal group. Whether magnesium deficit 

caused obesity or obesity caused a decrease in serum 

magnesium is not clear at present.  

Grochans et al, have also reported that serum magnesium 

and zinc concentrations in postmenopausal women, not 

using menstrual hormonal therapy, were low.13 Thurston 

et al, have reported a decrease in serum magnesium level 

in postmenopausal women.14 This indicates that 

magnesium deficit may be the primary event in post-

menopausal women and not obesity. Present results, 

specially the inverse relationship between serum 

magnesium and BMI, show that magnesium deficit may 

cause or contribute to obesity in postmenopausal women.  

Low serum magnesium levels are reported to be 

associated with low dietary magnesium intake.15 Mishra 

et al, have suggested that pre and postmenopausal women 

should take magnesium rich foods daily to prevent 

osteoporosis.1 Present study results show that correction 

of magnesium deficiency may be useful in preventing 

obesity also. 

CONCLUSION 

The present study shows lower levels of serum 

magnesium in obese postmenopausal women compared 

to the non-obese postmenopausal women. Moreover, 

there is an inverse relationship between serum 

magnesium and BMI irrespective of the presence or 

absence of obesity. 
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