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ABSTRACT

Background: After menopause, women undergo substantial hormonal changes that are associated with an increased risk
of developing cardiovascular diseases (CVD). This risk is further exacerbated in individuals with obesity. Cardiovascular
conditions, including hypertension and dyslipidemia, contribute significantly to the morbidity and mortality observed in
postmenopausal women. However, there is a paucity of data comparing cardiovascular risk markers between obese and
non-obese postmenopausal women within the Pakistani population. This gap underlines the requirement for further research
to better comprehend the interplay between obesity and cardiovascular health in this demographic.

Objective: To compare the lipid profile and blood pressure of obese and non-obese post-menopausal women with BMI <
25 and above 25.

Method: This is a cross-sectional comparative study conducted in Postgraduate Medical Institute, Ameer-ud-Din Medical
College, LGH, Lahore, December 2019 - July 2021 that includes 80 post-menopausal women between the ages of 50 to 65
years. Subjects were divided into two groups: Group | had obese & over-weight (BMI = 25 kg/m?) while Group Il included
non-obese (BMI < 25 kg/m?) post-menopausal women. After recording anthropometric measurements, blood samples were
collected in fasting state of 9 to 12 hours, to evaluate triglycerides (TG), total cholesterol (TC), low-density lipoproteins (LDL)
and high-density lipoproteins (HDL). Ambulatory blood pressure monitoring was conducted over a period of 6 hours. IBM-
SPSS version 23 was used to perform statistical analysis. p < 0.05 considered statistically significant.

Results: Triglycerides, total cholesterol, and low-density lipoprotein levels were significantly higher with significantly lower
HDL levels in the group with BMI above 25 as compared to the BMI < 25 group (p<0.001). BMI above 25 group also showed
elevated levels of arterial blood pressure, with a significant difference in diastolic and systolic pressures (p<0.001). The
Mann-Whitney U test and independent t-test showed significant differences in all evaluated cardiovascular risk markers
among the two groups.

Conclusion: Obese and over-weight post-menopausal women show significantly higher levels of cardiovascular risk
markers than their normal and under-weight counterparts. Prompt intervention and lifestyle modifications can prove
essential in mitigating these risks.
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INTRODUCTION: Menopause marks the eternal cessation of menstruation due to the waning of ovarian
follicular activity, typically occurring between 44.6 and 50 years of age in women [1]. The postmenopausal
transition is characterized by a significant decline in estrogen levels, which is associated with a spectrum of
metabolic and circulatory changes [2]. Among these, the increased risk of cardiovascular disease (CVD)
represents one of the most serious health concerns in postmenopausal women. With the depletion of oocytes
during reproductive aging, there is a marked reduction in the secretion of estrogen and inhibin by ovarian
granulosa cells, resulting in disinhibition of the hypothalamic-pituitary-ovarian axis and a compensatory rise in
circulating levels of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) [3]. This hormonal

67| Page


https://doi.org/10.47489/szmc.v39i2.565

Cardiovascular risk factors in Obese and non-obese Postmenopausal Women

imbalance contributes to an unfavorable metabolic profile, characterized by increased adiposity, insulin
resistance, and dyslipidemia, thereby elevating cardiovascular risk [4].

Obesity, defined as an excess accumulation of adipose tissue that impairs health [5], is increasingly
prevalent in women worldwide, particularly after menopause. Studies suggest that postmenopausal women
have a higher predisposition to obesity and associated cardiovascular complications compared to age-matched
men [6]. This may be attributed, in part, to hormonal changes that alter fat distribution from the protective gynoid
pattern to the more harmful android or central obesity pattern due to the hormonal changes that alter fat
distribution from the protective gynoid pattern to the more harmful android or central obesity pattern [7,8].

Central obesity is a recognised risk marker for hypertension, dyslipidemia, and other components of
metabolic syndrome, all of which contribute to increased cardiovascular linked illness and death in this
population. Estrogen has a crucial part in lipid metabolism and vascular function. It promotes favorable lipid
profiles by modulating the expression of LDL receptors and enhancing the clearance of low-density lipoprotein
cholesterol (LDL-C) [9]. Moreover, it exerts vasodilatory effects through multiple mechanisms, including
increased prostacyclin production, calcium channel inhibition, and direct endothelial relaxation. The decline in
estrogen levels after menopause diminishes these protective effects, leading to vascular stiffness, elevated
blood pressure, and dysregulated lipid profiles [10].

Postmenopausal women display a higher prevalence of hypertension and CVD compared to their male
counterparts [11]. El Khoudary et al. reported that every 10 mm Hg rise in systolic blood pressure (SBP) is
linked with a 15% increase in cardiovascular risk in this demographic [12]. Similarly, dyslipidemia, defined as
guantitative or qualitative abnormalities in lipid parameters such as total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), triglycerides (TG) and LDL-C, is a key contributor to cardiovascular pathology
in postmenopausal women, particularly in Asian populations where the burden of CVD is rising [13,14]. Notably,
global data indicate a higher prevalence of dyslipidemia in women (40%) compared to men (37%) [15].

Despite growing global evidence, there is limited research focusing specifically on the comparative
cardiovascular risk profiles of obese versus non-obese postmenopausal women in the Pakistani population.
Given the increasing prevalence of obesity and CVD in Pakistan, it is imperative to explore the impact of obesity
on cardiovascular risk markers in this vulnerable group. Understanding these associations may guide early
identification of at-risk individuals and inform targeted preventive strategies. The current study aims to compare
the lipid profile and blood pressure of post-menopausal women with BMI < 25 and above 25 groups.

METHOD: This cross-sectional comparative study was conducted at the Post-Graduate Medical Institute,
Lahore, over a period of 20 months from December 2019 to July 2021 after the approval of institutional Ethical
Review Committee under research no.0023A2018 dated 26 February, 2024. The sampling technique used was
nonprobability purposive sampling and sample size was calculated using the WHO sample size calculator
version 12.2.6. With a confidence level of 95% and precision of 0.05, the minimum sample size came out to be
35 per group. For better precision and statistical power, the data was inflated to a final sample size of 80 [16].
The study population comprised of eighty (80) healthy postmenopausal females between the ages of 50 and
65 years. These were divided into two groups: Group | (n = 40) included women with a BMI < 25 kg/m?, while
Group Il (n = 40) consisted of women with a BMI = 25 kg/m?2. Eligible females were aged 50-65 years with at
least 12 months of natural amenorrhea (postmenopausal) while females were excluded based on known history
of cardiovascular disease, diabetes mellitus, renal or hepatic disorders, history of current or recent use (past 3
months) of hormone replacement therapy, antihypertensives or lipid-lowering medications, smoking or alcohol
use or surgically induced menopause.

After obtaining informed consent, anthropometric measurements were recorded, and Body Mass Index
was calculated using Quetelet’s index. According to the Asian-Pacific criteria for obesity, a BMI of 18.5-24.9
kg/m2 was classified as non-obese, whereas a BMI = 25 kg/m? was considered obese. Blood samples (venous)
were obtained following a 12-hour overnight fast, centrifuged, and stored at —20°C. All biochemical analyses
were completed within one month of storage. Lipid profile was measured using the enzymatic colorimetric
method with a commercially available kit manufactured by Bio Research for Medical Diagnostics, Jordan.
Ambulatory blood pressure monitoring (ABPM) was performed using the CARDIOLINE CUBE ABPM Walk 200b
device, which was attached to the non-dominant arm and programmed to record blood pressure at 30-minute
intervals over a 6-hour period [17].
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Anthropometric measurements (height, weight, BMI) were recorded using standard protocols. Fasting
venous blood samples were collected after 9—12 hours of overnight fasting to assess lipid profile parameters,
including triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), total cholesterol (TC) and high-density
lipoprotein cholesterol (HDL-C), using enzymatic colorimetric methods. Ambulatory blood pressure monitoring
(ABPM) was conducted using a validated oscillometric device (CARDIOLINE CUBE ABPM walk 200b to the
non-dominant arm) over a 6-hour daytime window, with readings taken at 30-minute intervals while participants
engaged in routine sedentary activities. This shorter monitoring period was chosen to ensure patient compliance
in an outpatient setting while still capturing meaningful variability in blood pressure.

The primary variables analyzed were BMI, lipid profile (TG, TC, LDL-C, HDL-C), and systolic/diastolic
blood pressure. Data was analyzed using IBM-SPSS version 23. Group comparisons were performed using
independent sample t-tests after confirming normal distribution through the Shapiro-Wilk test. A p-value < 0.05
was considered statistically significant. Mean = SD was calculated for quantitative variables normally distributed
and median, IQR for quantitative non-normal variables. The independent sample t-test was used for comparison
between two normally distributed quantitative variables and Spearman’s rank correlation was used as the
variables were non-normally distributed. A p-value of < 0.05 was considered statistically significant.

RESULTS: Data normality was assessed and showed in table 1 and 2. The lipid profile in both groups is
shown in table 3. A statistically significant difference was observed in triglyceride levels (p < 0.001) and total
cholesterol (p = 0.004), both of which were higher in the obese group. High-density lipoprotein (HDL) levels
were significantly lower in Group Il (p = 0.03) mentioned in table 4. These findings suggest a strong association
between obesity and dyslipidemia in postmenopausal women, indicating an elevated cardiovascular risk.

Table 1: Shapiro-Wilk test applied to Group | (hon-obese postmenopausal women) to assess the
normality of data distribution

Parameter Mean = SD Median p-value Normality

Age (years) 56.92+4.48 56 (53-60) 0.11 Normal

BMI (kg/m2) 22.93+1.78 23 (21-24) <0.001 Non-Normal
SBP (mm H g) 120.12+12.06 121(110-130) 0.9 Normal
DBP (mm H g) 75.95+9.13 75 (70-80) 0.07 Normal

Most variables followed a normal distribution, allowing for parametric testing in subsequent analyses.

Table 2: Shapiro-Wilk test outcomes for Group Il (obese postmenopausal women) to assess the
normality of data distribution

Parameter MeanxSD Median (IQR) p-value Normality
Age (years) 57.42+42.99 57(53-62) 0. 004 Non-Normal
BMI(kg/m2) 32.56+3.99 31(29-34) 0.247 Normal
SBP(mmHg) 141.40+13.42 140(134-146) 0.9 Normal
DBP(mmHg) 89.40+8.39 90(80-95) 0.04 Non-Normal
TC(mg/dI) 125-.2+35.80 116(106145) 0.017 Non-Normal
TG (mg/dl) 41.87+4.82 40(38-45) 0.064 Normal
HDL(mg/dl) 147.70+43-51 141 (112169) 0.009 Normal
LDL(mg/dl) 33.30+9.96 32(27-36.50) 0.002 Non-Normal
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Table 3: Frequency Distribution of lipid profile
Group | (n=40) non-obese Group Il (n=40) Obese
Parameters
Frequency % Frequency %
TC mg/dI 125-200 39 97.5% 19 47.5%
>200 1 2.5% 21 52.5%
TG mg/dl <150 40 100% 30 75%
150-199 0 0 10 25%
HDL mg/dl 45-65 30 75% 11 27-5%
<45 low 10 25% 29 72.5%
LDL mg/dI 0-130 40 100% 18 45%
>130 0 0 22 55%
Table 4: Comparative analysis of lipid profiles between the two groups
Parameters Group | n-40 Group Il n-40 p-value
BMI (kg/m?) 23(21-24) 31(29-34) < 0.001***
SBP (mmHg) 120.12 £ 12.06 141.40 £ 13.42 < 0.001%**
DBP (mmHg) 75(70-80) 90(80-95) < 0.001%**
TC (mg/dI) 154(141.50-164) 202(182-232) < 0.001%*
TG (mg/dl) 85.47+23.51 41.87 £4.82 < 0.001***
HDL (mg/dl) 48.05 £6.13 41.87 £4.82 < 0.001***
LDL (mg/dl) 84(73.25-99.75) 141(112-169) < 0.001%*

Group I: Non-obese postmenopausal Group Il: Obese postmenopausal

Compared by independent T test and Mann Whitney U test
*** p-value highly significant

DISCUSSION: In the present study, all lipid parameters were found to be significantly altered in obese
postmenopausal women compared to their non-obese counterparts (p < 0.001). Specifically, serum levels of
total cholesterol (TC), triglycerides (TG), and low-density lipoprotein (LDL) were significantly elevated in the
obese group, while high-density lipoprotein (HDL) levels were reduced. These findings are consistent with
previous research conducted in Nepal, which demonstrated a similar association between increased BMI and
adverse lipid profiles among postmenopausal women [18]. Comparable results were also reported by Ahmed
et al. in a Pakistani cohort, who found elevated LDL and cholesterol levels among postmenopausal women with
higher BMI [19].

In our study, HDL-C levels were significantly higher among non-obese participants. This finding is
supported by a controlled intervention study in which physical activity among sedentary postmenopausal
women led to increased HDL and reduced LDL levels [20]. Similar observations were reported by Karvinen et
al. [21], reinforcing the beneficial role of lifestyle interventions. Barua et al. [22] also emphasized that low HDL
levels in inactive postmenopausal women contribute to elevated cardiometabolic risk.

Despite general consensus on the lipid-altering effects of menopause and obesity, the literature contains some
inconsistencies. For instance, Bucaktepe et al. (2019) found no statistically significant difference in lipid profiles
between obese and non-obese postmenopausal women [23]. This discrepancy could be attributed to variations
in study design, sample size, duration since menopause, dietary intake, and levels of physical activity—factors
that were either not uniformly controlled or not reported across studies. Moreover, atherosclerosis progression
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in the postmenopausal phase has been linked to increased endothelin levels, oxidative stress, and a decline in
nitric oxide availability. These factors collectively contribute to vascular inflammation and endothelial
dysfunction [24].

The pathophysiology underlying these changes is multifactorial. Although estrogen deficiency remains
a central factor, attributing dyslipidemia solely to hormonal decline overlooks important metabolic and lifestyle
variables. Estrogen plays a well-established cardioprotective role by enhancing hepatic LDL receptor
expression, promoting reverse cholesterol transport, and suppressing lipoprotein lipase activity in adipose
tissue [25]. Its deficiency during menopause leads to increased adiposity, altered fat distribution (from gynoid
to android), and heightened insulin resistance, all of which contribute to dyslipidemia [25].

Another important cardiovascular risk marker evaluated in this study was blood pressure. Consistent
with findings from Bucaktepe et al. [23], we observed a higher prevalence of hypertension among obese
postmenopausal women. The mechanisms underlying this association are complex and include increased
visceral adiposity, enhanced sympathetic nervous system activity, leptin-mediated aldosterone stimulation, and
impaired endothelial vasodilatory response. While estrogen deficiency may contribute to salt sensitivity and
vascular stiffness even in non-obese women, the additional burden of obesity likely exacerbates hypertension
risk through these additive pathways. Estrogen’s withdrawal unmasks this vulnerability, resulting in a substantial
rise in cardiovascular morbidity among postmenopausal women [26].

Local literature remains underrepresented in this domain. Although some Pakistani studies have
highlighted the elevated risk of CVD in this demographic, they often lack stratification by obesity status or
adjustment for lifestyle and dietary factors. Given the cultural context marked by carbohydrate-rich diets,
physical inactivity (especially in urban women), and limited awareness of cardiovascular health these variables
warrant more detailed exploration in future studies. In summary, our findings support existing evidence that
obesity significantly worsens lipid profiles and blood pressure among postmenopausal women, thereby
increasing cardiovascular risk. However, it is important to interpret these results in light of broader metabolic,
behavioral, and sociodemographic factors.

CONCLUSION: This study highlights that obese postmenopausal women exhibit significantly higher
cardiovascular risk markers, including BMI, blood pressure, and dyslipidemia compared to their non-obese
counterparts. These findings reflect the combined effects of estrogen deficiency, central adiposity, and altered
metabolic regulation during menopause. Given the rising burden of cardiovascular disease in Pakistani women,
these results emphasize the need for targeted prevention strategies focused on weight control, physical activity,
and routine cardiovascular screening. Future research should address regional lifestyle factors, including
longitudinal follow-up, and evaluate interventions tailored to postmenopausal populations. Awareness
campaigns regarding postmenopausal obesity and its associated cardiovascular disease morbidity and
mortality are highly required at mass levels in developing countries like Pakistan to improve the quality of life in
this neglected group. Screening of postmenopausal women should be done with pre-examination
guestionnaires that must include traditional risk factors.
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