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Abstract

The prevalence of overweight or obesity in middle-aged women, around and after menopause is high and is
rising worldwide, more rapidly in women over the age of 40 years, with up to 65% being either overweight or
obese and up to 30% or more being obese. This study was planned to examine the differences in body mas index
(BMI), arm circumference (Arm C), waist hip ratio (WHR) and blood pressure (BP) in obese post-menopausal
women as compared to normal weight post-menopausal women. We conducted and arrange the medical camps
in different localities of Karachi city. We selected age group between 40 to 55 years of females both control
(n=13) and obese (n=71) with ceased menstruation for at least one year. Body weight and height was taken to
calculate BMI. Blood pressure was measured in resting position of participants. A questionnaire has been
designed to collect the detail information from the volunteers. Our findings evaluated the BMI (kg/m?) of obese
females were significantly higher than control females (P<0.001). Arm circumferences of obese women were
significantly greater (P<0.001). Comparison of mean values of WHR of both the groups showed significantly
higher values in obese group (P<0.01). Both Systolic blood pressure (SBP) and diastolic blood pressure (DBP)
(mmHg) of Obese postmenopausal women significantly higher (P<0.001 and P<0.01) respectively. This study
found that growing issues of abdominal obesity were higher for postmenopausal women. BMI, Arm C, WHR
and BP of obese postmenopausal women were significantly elevated than non-obese females.

Introduction

Postmenopausal women are usually troubled by increasing weight and waist circumference caused by
obesity and androidal fat redistribution (Stachowiak et al., 2015). This is mostly attributed to estrogen depletion
though other factors such as chronological aging and decline in physical activity play a significant role (Lizcano
and Guzman, 2014). The deleterious health consequences of obesity and visceral fat deposition after middle age
encompass a variety of problems; from dyslipidemia and metabolic syndrome to increased risk of cardiovascular
disease (CVD), osteoporosis, malignancies and mortality (Matvienko et al., 2011). The mean age at natural
menopause is reported to vary from 45-52.8 years (Schoenaker et al., 2014; Gold, 2011). With the increase in
life expectancy resulting in women living one half to one third of their lives after menopause, the high incidence
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of overweight and obesity in women during menopause transition and beyond have become important public
health concerns (Lizcano and Guzman, 2014). Obesity in postmenopausal women is attributed to both genetic
(Kelemen et al., 2010) and environmental factors, with adverse lifestyle practices playing a major role in the
increase in body mass index (BMI) and waist circumference (Bray and Bellanger, 2006; Gravena et al., 2013).

Weight was found to be significantly heavier in postmenopausal women than in premenopausal women
(Larsson et al., 2003). The postmenopausal women were lighter than the premenopausal women and they
attributed this to the aging process (Meuriége et al., 2000; Lyu et al., 2001; Ferrara et al., 2003).

Postmenopausal women were significantly having more mean values of body circumferences than the
premenopausal women (Azizi and Ainy, 2003; Hwu et al., 2003, Kontagianni et al., 2004). They reported that
the increase of body circumferences after menopause is mainly due to the increase of the total body fat and also
due to the redistribution of the body fat with deposition of the adipose tissue over the abdomen and the buttocks
regions. No changes in body circumferences occur after the menopause (Hughes and Harris, 1992).

Body mass index was found to be significantly higher in postmenopausal women than in premenopausal
women (Juntunen et al., 2003; Larsson et al., 2004; You et al., 2004).

The upper-arm fat and muscle areas were significantly more in the postmenopausal than in premenopausal
women (Reid et al., 1992).

The blood pressure values, both systolic and diastolic, were significantly higher in postmenopausal women
than in premenopausal women (Juntunen et al., 2003). The incidence of hypertension and ischemic heart
diseases was found to increase in postmenopausal women (Blumel et al., 2001). The blood pressure either
systolic or diastolic was not affected by the menopause (Kuller et al., 1994). Some authors reported that the
postmenopausal women had lower diastolic blood pressure than the premenopausal women (Stefan et al., 2000).

The aim of the present work was to examine the possible differences in body anthropometric variables and
blood pressure in a sample of obese and normal weight post-menopausal women.

Materials and Methods

This experiment was carried out in Karachi city of Pakistan between, January 2015 to April 2015. We
included women aged 40-55 years with ceased menstruation for at least 12 month and had a natural menopause.
The home visits included the use of a face-to-face questionnaire and written consent was obtained from each
subject. A total of 84 postmenopausal women were volunteered for the study which included 13 normal control
and 71 obese. Various anthropometric measurements were taken like weight, heights, WC, HC, arm and wrist
circumference, then BMI and WHR was calculated. Anthropometric measurements were taken by one observer
at the same sitting. For each variable two measurements were taken and the mean value was recorded. Weight
was measured with a calibrated Seca scale (Itin Scale Co., Inc. Germany) with the precision of 0.1 kg. Height
was measured by a cotton ruler which was attached to the wall. BMI was calculated as weight in kilograms
divided by height in meters squared. Asian BMI cut-offs were use to categorized the females (Low et al., 2009).
Waist circumference (WC) was obtained by measuring the smallest area below the rib cage and above the
umbilicus. Hip circumference (HC) was measured at the intertrochanteric level while the person was standing
up. SBP and DBP (BP apparatus CERTEZA, Gemany) were measured when the subjects were in sitting position
for at least five minutes.

Results and Discussion

Mean age of normal control postmenopausal women (n=13) was 49.31 + 1.01 years, while mean age of
obese women (n=71) was 50.21 + 0.63 years.

Our findings evaluated the significant differences in the average BMI values of control (22.14 + 0.023)
kg/m?and obese postmenopausal women (35.93 + 0.72) kg/m? BMI of obese females were significantly higher
than control females (P<0.001). Arm circumference of control and obese women were 10.78 + 0.39 cm and
14.16 + 0.36 cm respectively. And it was significantly greater in obese postmenopausal women (P<0.001) (Fig
1). WHR average values of control females were 0.79 + 0.01 and obese females were 0.85 + 0.007. Comparison
of mean values of WHR of both the groups showed significantly higher values in obese group (P<0.01) (Fig 2).
SBP and DBP mean values of control females were (103.85 + 3.72) and 73.85 + 1.71 respectively, while SBP
and DBP mean values of obese women were 121.18 + 1.48 and 81.76 + 1.04 respectively. Obese
postmenopausal women significantly higher SBP and DBP average values than control women (P<0.001 and
P<0.01) respectively (Fig 3).
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Fig. 1. BMI (Kg/m?) and Arm circumference (cm) of control and obese postmenopausal women (P<0.001)
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Fig. 2. WHR of control and obese postmenopausal women (P<0.01)
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Fig. 3. SBP (mmHg) and DBP (mmHg) of control and obese postmenopausal women (P<0.001; P<0.01)
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Discussion

In the present study, post-menopausal women were, statistically, found to be significantly heavier, have
more mean values of body circumferences than the normal weight menopausal women. In our study, the
prevalence of risk factor associated with MS in postmenopausal obese women was higher than normal control
women. Body mass index of obese postmenopausal women were significantly higher than age matched control
women in our study (P<0.001; Fig 1). Our findings are in harmony with previously reported studies by various
authors (Hwu et al., 2003; Juntunen et al., 2003; Larsson et al., 2004; You et al., 2004).

WHR mean values of postmenopausal obese women were statistically higher as compared to control
women (P<0.01; Fig 2). Our findings are consistent with many previous studies (Azizi and Ainy, 2003; Hwu et
al., 2003; Kontagianni et al., 2004). All of them reported the reason of increased WHR and WC in
postmenopausal women due to aggregation of the total body fat and also due to the redistribution of the body fat
with accumulation of adipose tissue on the abdomen and around the buttock regions. No significant changes
occur in abdominal adiposity and body circumference after the menopause (Hughes and Harris, 1992).

The upper-arm fat and muscle areas were significantly higher in obese group of our experiment than control
group (P<0.001; Fig 3). Our results are in harmony with other researches (Reid et al., 1992).

Both SBP and DBP of obese women were significantly higher in our study (P<0.000; P<0.01) (Fig 4 and 5).
Our findings are consistent with many previous studies. These authors reported that both SBP and DBP were
significantly increased in postmenopausal females than premenopausal. The risk of CVD’s and high blood
pressure was found to increase in the postmenopausal females (Larsson et al., 2003; Juntunen et al., 2003;
Blumel et al., 2001). While opposed to these findings some authors demonstrated that both SBP and DBP were
not significantly related with menopause (Kuller et al., 1994). Some authors found different result in the way
that the lower DBP was noted in post-menopausal women (Meuriége et al., 2000; Stefan et al., 2000).
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