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Abstract 

Menopause means the cessation of menstrual activity. The climacteric is the perimenopausal period of functional ovarian 
involution characterized by the occurrence of somatic and psychological signs and symptoms associated with changes in 
the endocrine system. The population of postmenopausal women is increasing. the average life expectancy for women in 
developed countries is expected to be 80 to 85, and in developing countries 65 to 70 years ( Diczfalusy ,1984). The 
problems of the menopausal period of life, because of the size of the older population alone, have achieved the status of 
a major public health concern. Menopause is accompanied by increased risk of cardiovascular morbidity. Withdrawal of 
protective effect of estrogen has been documented to produce changes in lipid and glucose metabolism, body weight and 
fat distribution, vascular resistance and host of other mechanisms. Several parameters have been proposed as markers 
for increased cardiovascular risk in post-menopausal women. Using some simple markers  that can be easily measured 
and monitored, the present study attempts to examine changes in Blood pressure, Body weight, Body Mass Index (BMI) 

and Waist-hip ratio (WHR) during menopausal transition. METHOD: A comparative study involving 85 pre-

menopausal and 100 post-menopausal women. Anthropological measures (Height, Weight, BMI, WHR, Waist 
circumference, Hip circumference) and cardiovascular parameters (Systolic and Diastolic blood pressure) were recorded 

and compared between the two groups. RESULTS: Post-menopausal women had greater body weight (p <0.046), 

BMI (p <0.05), waist circumference (p < 0.005), Hip circumference (p< 0.002), compared to pre-menopausal women. 
More number of Post-menopausal women was hypertensive compared to pre-menopausal women 

(p<0.024). CONCLUSION: Post-menopausal women have greater propensity for obesity and hypertension. These 

conditions can be monitored and intervened in order to reduce cardiovascular risk in this population. 
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1. INTRODUCTION : Menopause is associated with an increase in body fat and an increase in 

the relative proportion of abdominal fat. Body shape is determined by the nature of body fat 

distribution that, in turn, is significantly correlated with women's sex hormone profile, risk for 

disease, and reproductive capability (Singh,1994). It is important to note that women have 

greater amounts of body fat in lower parts of the body (gynoid–"pear-shaped" body fat) whereas 

men have greater amounts of fat in the upper body (android–"apple-shaped" body fat) induced by 

the circulating level of sex hormones between the two sexes. Fat distribution in humans depends 

both on age and gender, the individuals of both sexes are similar during the periods of infancy, 

early childhood and old age but differences in fat distribution are greater from the onset of early 

teens until late middle age (Vague,1956), The nature of body fat distribution, is largely 

determined by the gynoid body shape (Hefferman et al., 2002). The most striking result is the 

change in direction of correlations between metric traits and oestrogen, gonadotrophin, prolactin 

and gestagen levels between both fertile and postmenopausal groups, which is probably due to 

changes in sex-hormone concentrations in women after menopause (Kirchengast, 1993). These 

changes are known to predispose post-menopausal women to increased cardiovascular risk. After 

menopause, cardiovascular disease risk increases more steeply in women than in men. The 

accelerated risk around the age of menopause has been explained by the loss of a protective 

factor estrogen or unmasking of a risk factor androgen. Decline in estrogen levels doubles and 

triples the risk of Cardio Vascular Diseases (CVD) through its metabolic and vascular 

consequences.
 
As the population ages, both the number of older women and the prevalence of 

CVD are expected to increase. With each decade of life, the death rate from CVD among women 

increases three to five fold. Many factors could indicate possible high cardiovascular risk in 

women of menopausal age. Several physical, anthropological, clinical, hematological, and 

metabolic and serum inflammatory markers have been identified and studied as predictors of 

cardiovascular morbidity. This study was taken up to evaluate changes in blood pressure and 

obesity indices during menopausal transition in a sample of urban Indian menopausal women 

from Kolkata. 

 

2. OBJECTIVES: To compare blood pressure, BMI and Waist-Hip ratio in a sample of 

postmenopausal women with those of premenopausal women. To ascertain whether these 

parameters are significantly altered after menopause. 

 

3. MATERIALS AND METHODS : 

3.1. Study area 

All the subjects under study were chosen from the Middle Income Group, Housing Complex of 

Kalindi Housing Estate, Kolkata-89. All were Bengalee Hindu Women. This was done to 

maintain an endogenous group for the study 

 

3.2. Study population: 

Group-I comprised of 85 pre-menopausal women between the ages of 41 years to 48 years (X = 

40.33) where women experienced physiological changes occurring disrupting their regular 

menstrual cycles that begin the transition to menopause. Women were considered to be pre-

menopausal if they still menstruated in the past 12 months (Tonkelaar et al., 1989). Group-II 

comprised of 100 post-menopausal women between the ages of 39 years to 58 years (X = 50.07) 

whose menopause occurred naturally at a minimum of 1 year before the time of investigation. 
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Women having children of their own were considered for the study. All women participants in 

this study are Homemakers. All 185 women were healthy, had intact ovaries, uterus and adrenals 

and a history  of normal menstrual cycles. None was under any hormone therapy, hormonal 

contraception or other medication. 

 

3.3. Anthropometry: 

 

Height: Height was measured using a vertical board with an attached metric scale. It was 

measured to the nearest 0.1 cm with bare feet, body in close contact with the vertical board. 

 

Weight: Was recorded by making subjects stand (with minimal clothing and no footwear) on a 

dial type weighing machine. It was recorded to the nearest 0.1 kg. 

 

Body mass index: BMI was calculated as weight in kg/square of height in metres. 

 

Waist/Hip Ratio: using a non-elastic measuring tape, waist circumference was measured in 

centimeters, at the level of the mid-point between lower costal margin and iliac crest. Hip 

circumference was measured in centimeters around the maximal bulge of gluteus maximus. 

Ratio of the two was taken. If WHR was more than 0.85, it was considered android type obesity.
 

 

3.4. Cardiovascular parameters: 

 

Radial pulse: right hand radial pulse was measured for one minute and checked for rate, rhythm, 

volume and condition of vessel wall. 

 

Blood pressure: was recorded using a standard sphygmomanometer with subject in sitting 

posture, cuff applied to right upper arm. Subjects were labeled as follows: 

Table 1.  

SBP (mm of Hg) DBP (mm of Hg)   

<120 <80 Normal 

120-139 80-89 pre-Hypertension 

140-159 90-99 stage I Hypertension 

>/= 160 >/= 100 stage II Hypertension 

 

3.5. Follicle Stimulating Hormone (FSH) Assay  : Chemiluminiscent immunoassay (CLIA) 

was used for the quantitative determination of HFSH levels. Levels more than 30 mIU/ml was 

considered evidence of post-menopausal status (38, 39). 

 

3.6. Statistical Analyses : Chi square test and Fisher exact test were used to test significance of 

proportions between pre and post-menopausal women. Student t test was used to find the 

significance of difference in anthropometry and cardiovascular parameters and FSH levels 

between the two groups. 
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4. RESULTS: 

 

Table 2: Comparison of the parameters in both the groups 
 
 

 Anthropometric 

parameters 

Pre-menopausal 

(Mean ± SD) 

Post-menopausal 

(Mean ± SD) 
t 

Age in years 40.33±5.82 50.07±5.57* 0.050* 

Height in meters 1.53±0.07 1.50±0.42 0.060 

Weight in kg 57.05±10.74 66.78±9.83* 0.040* 

HIP circumference 

in cm 
85.36±14.93 103.44±15.18** 0.002** 

Waist circumference in cm 76.41±22.05 93.42±14.57** 0.005** 

Waist-Hip Ratio 0.84±0.09 0.85±0.05 0.480 

BMI (kg/m
2
) 26.87±4.46 28.69±4.80* 0.050* 

* Significance at 5% ** Significance at 1% by t test. 

  

Table 3: Comparison of levels of Follicle Stimulating Hormone (FSH) 

 
 

Follicle stimulating hormone (mg/L) (Mean ± SD) 

Pre-menopause 7.97±4.73 

Post-menopause 51.06±13.81 

p value <0.001 
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** Significance at 1% student t test. 

 Table 4: Comparison of Health factors between the groups. 
 

 

Presenting Factors 
Pre menopause 

(n=85) 

Post menopause 

(n=100) 
p value 

Hypertension 14 (16.47%) 41(41.0%)* 0.024 

Diabetes Mellitus 11(12.94%) 37(37.0%)* 0.010 

Family history 

(Diabetes/Hypertension/Ischemic 

Heart disease) 

37(43.52%) 19(19.0%) 
  

0.426 

  

* Significance at 5% ** Significance at 1% by Chi-square and Fisher Exact test. 
 

 

Table 5: Comparison of Cardiovascular parameters between the groups 

Cardiovascular Parameters 
Pre-menopause 

(Mean ± SD) 

Post-menopause 

(Mean ± SD) 
p value 

Systolic Blood Pressure mm Hg 121.70±12.17 124.34±11.62 0.246 

Diastolic Blood Pressure mm Hg 80.43±9.17 84.41±7.93 0.060 

 
 
*
 Significance at 5% 

**
 Significance at 1% level by student t test. 

  

 

Table 56: Pearson correlation coefficient of Blood pressure with BMI and WHR  

among the Pre-menopause women 

 
Variables SBP DBP 

BMI 0.298
* 

0.397
**

 

WHR -0.073 -0.012 
*
 Significance at 5% 

**
 Significance at 1% by student t test. 

 

. 
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Table 7: Pearson correlation coefficient ( r ) of Blood pressure with BMI and WHR among 

the Post-menopause women 

 
Variables SBP DBP 

BMI 0.0.035
 * 

0.385
*
 

WHR -0.095 -0.053 
*
 Significance at 5% level by student t test. 

 

 

 

Table 2 depicts comparison of anthropometric parameters between pre and post-menopausal 

women. It is evident that weight, Hip circumference, waist circumference and BMI were 

significantly higher in post-menopausal women. Waist-Hip Ratio did not show statistically 

significant difference. 

FSH level was significantly higher (P<0.001) in post-menopausal women as depicted by Table 

3. In their presenting history, 43.3% postmenopausal women were hypertensive and 43.3% were 

diabetic compared to 5% and 4% premenopausal women respectively. The difference was 

statistically significant as we see in Table 4. Table 5 shows that though mean Systolic blood 

pressure and Diastolic blood pressure were higher in post-menopausal women; however, the 

difference was not statistically significant. Table 6 shows the significant correlation of BMI with 

both the systolic and diastolic blood pressure among the pre-menopausal women, while WHR 

does not show any significant correlation in the same group. BMI shows significant correlation 

at the 5% level for both the SBP and DBP while again WHR shows no significant correlation 

with blood pressure as can be followed from Table 7. 

 

5. DISCUSSION:  

 

In all these mentioned measurements, higher values were found for the postmenopausal women 

as compared to the premenopausal women. These findings are in well accordance with the 

findings of Kirchengast et al. (1993) in a study conducted among the Austrian women. It seems  

probable that , this is due to the menopause-associated weight gain and changes in fat patterning 

induced by the hormonal changes. BMI, an index to show the generalized adiposity in the body 

show significant differences between the groups with higher values among the postmenopausal 

women. The ratio bringing about the central adiposity (WHR) did not show any significant 

difference between the groups, but waist-height ratio, another important ratio indicating central 

adiposity, however did not show significant differences between the groups. Morphology 

depends on any aspect of physiological function and it is by anthropometry that we evaluate and 

compare these aspects of morphology in humans.  Many issues in humans biology that remain 

contentions could best be resolved by appropriate objective measurement. Thus, women gain the 

gynoid body fat pattern having greater amounts of body fat in the lower part of the body, 

whereas men have greater amounts of fat in the upper body gaining the android body fat. This 

shape has a plausible linkage to physiological  mechanism regulating reproductive capability and 

good health. After the menopause a typical increase in trunk fat tissue especially at the 

abdominal areas, can be observed (Kirchengast et al., 1997). With the menopause the more 

gynoid type of fat patterning may change towards a more android type (Yasuji et al., 2013). In 

the present study, there were significant increase in body mass index. Body fat was the major 
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component of weight gain and body mass increase. Greater amount of upper body fat was 

observed in postmenopausal women as compared to the premenopausal women. During fertile 

life, characteristic differences between the morphology and metabolism of adipocytes in the 

femoral and abdominal  region exist (Patricia et al., 2014). The development of lower body fat 

depots and the more gynoid fat distribution may be induced by oestrogen (Kirchengast,1997).On 

the other hand, reduced oestrogen secretion seem to be responsible for the typical changes in 

female fat patterning. The cause for weight gain during this phase of life can be ascribed to 

reduced physical activity, increased food intake and the metabolic changes dependent on 

hormonal changes. In a study to determine the prevalence of central obesity and age-specific 

WHR of urban women from five Indian cities, including Calcutta, Singh et al (1998) concluded 

that the overall prevalence of central obesity among the urban Indian Women (25-62 years) has 

increased more so in Calcutta and Trivandrum.  Sedentary life style, and family history of excess 

intake of fat were significant risk factors for central obesity. About 62.2% of women in Calcutta 

were centrally obese with WHR increasing to the highest (0.87) in the city (Singh et al., 1998). 

Metabolic syndrome may be ethnospecific in its features and etiology. After the menopause a 

typical increase in trunk fat tissue especially at the abdominal areas, can be observed 

(Kirchengast et al., 1998). With the menopause the more gynoid type of fat patterning may 

change towards a more android type (Weiderpass et al., 2004). In a similar study ,Parvatha et. al., 

2013 found that post- menopausal women had higher BMI, had a higher waist and hip 

circumference as compared with the pre-menopausal women.  

Though Waist-Hip ratio did not differ significantly, waist circumference was significantly larger 

in post-menopausal women. Waist circumference is considered by some, a more specific marker 

of visceral obesity which is known to be associated with more adverse metabolic profile. Hwu 

Chii-Min et al, 2003, concluded that waist circumference  larger than 80 cm is a marker to 

recognise post-menopausal Asian women at risk for insulin resistance syndrome, even among 

women with similar age and body weight. 

In another similar, Nimmy et al., 2012, found that number of hypertensive was greater in 

postmenopausal compared to pre-menopausal age group. Also, mean BMI was higher in post-

menopausal women was greater than that of pre-menopausal women. Further, among 

hypertensive, those with greater BMI had higher systolic and diastolic pressures. They concluded 

that differences in BMI, Lean body mass, lean fat mass, cardiac risk percentage and atherogenic 

index between pre and post-menopausal women are the major risk factors for cardiac diseases. 

Green et al, 2000, in their  study of risk factors for coronary artery disease across menopausal 

transition, found higher diastolic pressure among overweight post-menopausal women. Chow 

et.al., 1997, found both systolic and diastolic blood pressures are higher in women after 

menopause than in men of the same age, suggesting that estrogen deficiency might influence the 

age-related increase in blood pressure. Migneco et. al., 2008, showed a significant increase of 

blood pressure variability in menopausal women when compared to fertile women, even after 

exclusion of confounding factors, such as aging and BMI. They proposed that menopausal status, 

aging and BMI increase may all, independently, contribute to the enhanced blood pressure 

variability found in menopausal women. 
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CONCLUSION : 
The present study showed that body weight, BMI, waist circumference, were all higher in post-

menopausal women compared to pre-menopausal counterparts. Greater proportions of post-

menopausal women were hypertensive. Obesity and Hypertension are two important targets for 

reduction of cardiovascular risk resulting from menopausal transition. 

 

Since there is greater propensity for both obesity and hypertension in the post-menopausal 

period, and as both these conditions are closely linked with each other and also other 

cardiovascular risk factors of the metabolic syndrome, these two factors need special focus. As 

body weight, BMI, Waist circumference, WHR and blood pressure are easy to measure and 

monitor, they may be considered as basic tools to evaluate cardiovascular risk, especially in post-

menopausal women. Addressing the issues of obesity and hypertension by suitable measures, 

may go a long way in reducing cardiovascular morbidity in this population. 

 
Probable conclusion that can be drawn from these findings are that with advancing age body mass index 
increases and fat distribution patterns also change. Centripetal fat ratio showing higher values in the 
menopausal women indicate “android” fat patterning. 
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