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Abstract 
Aim: The aim of the present study was to assess the abnormalities in the cardiovascular profile in postmenopausal 
women. 
Material & Methods: A cross-sectional comparative study on 100 women who were either postmenopausal or 
premenopausal and were between the age group of 40 to 55 years was carried out over a period of ten months in 
the Department of Obstetrics and Gynaecology. 
Results: Out of 100 women, 40 belonged to <45 years, 50 belonged to 45-52 years and 10 women belonged to 
>52 years. There were 15% CHD cases and 3% stroke cases based on self-reporting. Women with early 
menopause (<45 years) tend to have lower educational level (P for trend <0.001), and higher parity (P for trend 
<0.05). 16 patients had diabetes who belonged to <45 years. There was a decreased trend toward CHD presence 
with increasing age at natural menopause (P for trend <0.05). Each one year delay of age at menopause was 
associated with 3% reduction in CHD presence compared with women with menopause at ages 45−52 years. Our 
findings also showed a linear relationship between menopausal age and the presence of stroke (P for trend <0.001). 
Each one year delay in age at menopause was associated with 5% reduction in stroke presence. Women with early 
age at menopause (<45 years) had higher prevalence of stroke than those with menopause at ages 45−52 years 
after adjustment for potential risk factors. In the age adjusted model, women with later age at menopause (> 52 
years) was inversely associated with presence of stroke compared with those with menopause at ages 45−52 years. 
However, the association was no significant when we further adjusted other confounding factors. 
Conclusion: Our study demonstrated that early age at natural menopause is associated with the presence of CHD 
and stroke among women. The effect of menopausal age on cardiovascular disease can be taken into consideration 
for the prevention. 
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Introduction 

Cardiovascular disease is the leading cause of death 
for women. [1], accounting for 50% of cases, of 
which 20% are attributable to ischemic heart disease 
(IHD) and 13% to stroke. [2] Menopause is an 
important event in women’s lives, possibly 
contributing to the development of CVD, which is 
associated with changes in the cardiovascular risk 
profile, markers of metabolic health, and subclinical 
atherosclerosis [3] The risk of CVD increases with 
the onset of menopause, and this is mainly seen 
among women with early menopause (EM) (i.e., 
when the age at menopause is <45 years) or 
premature ovarian insufficiency (POI), which is 
diagnosed if the age at menopause is <40 years). [4] 

Menopausal status is associated with an increased 
risk for cardiovascular diseases mainly due to 

changes in body fat distribution, glucose 
metabolism, and serum lipids. [5] Traditionally, 
menopause is defined as the absence of menstruation 
with no other cause for 12 consecutive months. [6] 
The menopausal transition is characterized by 
ovarian hormone changes, menstrual cycle 
irregularities, and an increased risk for 
cardiovascular diseases. [7] Hormonal factors like 
the cardio protective role of estrogen are thought to 
be responsible. [8,9,10]  Hypertension and central 
obesity too play a contributory role. [11,12,13] 
Cardiovascular risk has been shown to manifest at a 
lower level of adiposity and abdominal obesity in 
Asian Indians as compared to their Western 
counterparts. [14,15] Menopause is associated with 
a significant increase of blood pressure, body mass 
index (BMI), obesity, and body fat distribution. [16] 
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Menopause involves atherogenic changes in the 
lipid profile. Postmenopausal women have higher 
levels of total cholesterol, triglycerides, and low-
density lipoprotein (LDLC), as well as reduced 
levels of high-density lipoprotein (HDL-C). [17] In 
addition, after menopause, the risk of developing 
metabolic syndrome (MetS) increases because of 
impaired glucose metabolism, weight gain, and 
central abdominal obesity. [17,18] 

Other important factors increasing the risk of CVD 
in women are type 2 diabetes, hypertension, and 
obesity. Women with diabetes have a 1.81-fold 
higher risk of death from ischemic heart disease and 
a five-fold higher risk of heart failure than their 
nondiabetic counterparts. [19] Postmenopausal 
women are especially prone to CVD—as estrogen 
levels decline, so does their protective vasodilating 
effect and the resulting blood pressure benefits. [20] 
CVD is a serious problem among women entering 
menopause. The changing hormonal environment 
predisposes them to an increased risk of CVD due to 
the accumulation of risk factors such as visceral 
obesity, dyslipidemia, impaired glucose 
homeostasis, hypertension, and non-alcoholic fatty 
liver disease. Therefore, the aim of our study was to 
analyze the association of menopause with CVD risk 
factors and subclinical markers of cardiometabolic 
disease. 

Material & Methods 

A cross-sectional comparative study on 100 women 
who were either postmenopausal or premenopausal 
and were between the age group of 40 to 55 years 
was carried out over a period of ten months in the 
Department of Obstetrics and Gynaecology, 
NMCH, Sasaram, Bihar, India.  

Inclusion Criteria  

Women aged 40-55 years  

Women with natural menopause 

Willing to participate 

Exclusion Criteria  

Women with premature/surgical menopause, renal 
disease, liver disease, endocrine disorders including 
diabetes mellitus, alcohol consumption, smokers 
and those with collagen vascular disease as well as 
women taking any form of hormone replacement 
therapy were excluded.  

Methodology 

Thus, 100 patients satisfying the inclusion criteria 
were subjected to a detailed questionnaire (with 
special focus on cardiovascular risk factors and 
health) which included past history with reference to 
the duration, investigation and treatment of cardiac 
disease or hypertension, a history of major diseases 
like diabetes mellitus, tuberculosis, renal, liver 
diseases and other endocrine diseases. Family 
history of diabetes mellitus, hypertension, 
tuberculosis, and ischemic heart disease including 
angina, MI and sudden cardiac death was enquired 
into. A detailed menstrual history (to help rule out 
any premature or surgical menopause) and an 
obstetric history was noted; especially for any form 
of contraception used including oral contraceptive 
pills and their compositions. A thorough general 
examination was performed and anthropometric 
measurements of BMI, WHR, vitals and presence of 
signs of CCF and atherosclerosis were taken note of. 
A detailed system wise clinical examination with 
special attention to the cardiovascular system was 
done. The subjects underwent routine investigations 
like complete blood count, urinalysis and 
biochemical investigations like fasting and 2 hours 
post-glucose, blood glucose levels, blood urea, 
serum creatinine, lipid profile (total cholesterol, 
LDL-C, HDL-C, VLDL-C and triglyceride). Chest 
X-ray, electrocardiography and echocardiography 
were done in each of the subjects. 

Results 

 
Table 1: Characteristics of participants according to age at natural menopause 

 Age at menopause P- Value �45 (n=40) 45−52 (n=50) >52 (n=10) 
Age 63.63±8.08 63.51±8.52 63.66±7.38 0.921 

Married (%) 36 42 8 0.936 
CHD 8 6 1 0,885 
Stroke 1 1 1 0.790 

Primary or below (%) 10 12 2 0.000 
Current smokers (%) 3 2 1 0.912 
Current drinkers (%) 4 3 1 0.512 

Physical activity (yes, %) 32 40 8 0.713 
Parity 2.07±1.12 2.01±1.16 1.95±1.05 0.001 

Miscarriage (yes, %) 28 32 7 0.723 
Ever contraceptive use (yes, %) 8 7 2 0.589 

Ever HRT use (yes, %) 3 2 1 0.763 
Family history of CHD (yes, %) 4 6 1 0.000 
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Family history of stroke (yes, 
%) 7 4 1 0.123 

BMI (kg/m2) 24.26±3.43 24.19±3.51 24.53±3.45 0.014 
WHR 0.87±0.06 0.86±0.10 0.86±0.06 0.385 

SBP (mmHg) 138.28±23.22 138.40±23.32 138.49±22.81 0.782 
DBP (mmHg) 77.72±12.28 78.08±12.18 78.48±12.16 0.047 

Triglycerides (mmol/L) 1.56±1.19 1.57±1.09 1.59±1.10 0.285 
LDL−C (mmol/L) 2.79±0.89 2.82±0.90 2.82±0.90 0.368 
HDL−C (mmol/L) 1.56±0.46 1.56±0.44 1.56±0.44 0.899 

Total cholesterol (mmol/L) 4.93±1.14 4.98±1.12 5.00±1.15 0.031 
Fasting glucose (mmol/L) 5.96±1.68 5.97±1.64 5.98±1.61 0.707 

Diabetes (%) 16 10 2 0.702 
Hypertension (%) 24 15 6 0.202 

 
Out of 100 women, 40 belonged to <45 years, 50 belonged to 45-52 years and 10 women belonged to >52 years. 
There were 15% CHD cases and 3% stroke cases based on self-reporting. Women with early menopause (<45 
years) tend to have lower educational level (P for trend <0.001), and higher parity (P for trend <0.05). 16 patients 
had diabetes who belonged to <45 years. 
 

Table 2: ORs (95%CI) for CHD and stroke according to age at natural menopause 

 Age at menopause Per 1-y increase in P for 
≤45 45−52 >52 age at menopause trend 

CHD      
Model1 1.34(1.18−1.51) 1.00 1.07(0.94−1.21) 0.97(0.96−0.98) 0.004 
Model2 1.33(1.15−1.53) 1.00 1.03(0.90−1.19) 0.97(0.96~0.99) 0.006 
Model3 1.33(1.13−1.57) 1.00 1.05(0.90−1.23) 0.97(0.95−0.98) 0.017 
stroke      

Model1 1.55(1.23−1.97) 1.00 0.71(0.53−0.96) 0.95(0.93−0.98) 0.000 
Model2 1.53(1.16−2.02) 1.00 0.70(0.50−1.01) 0.96(0.93−0.99) 0.000 
Model3 1.69(1.25−2.30) 1.00 0.73(0.49−1.07) 0.95(0.92−0.98) 0.000 

 
There was a decreased trend toward CHD presence 
with increasing age at natural menopause (P for 
trend <0.05). Each one year delay of age at 
menopause was associated with 3% reduction in 
CHD presence compared with women with 
menopause at ages 45−52 years. Our findings also 
showed a linear relationship between menopausal 
age and the presence of stroke (P for trend <0.001). 
Each one year delay in age at menopause was 
associated with 5% reduction in stroke presence. 
Women with early age at menopause (<45 years) 
had higher prevalence of stroke than those with 
menopause at ages 45−52 years after adjustment for 
potential risk factors. In the age adjusted model, 
women with later age at menopause (> 52 years) was 
inversely associated with presence of stroke 
compared with those with menopause at ages 45−52 
years. However, the association was no significant 
when we further adjusted other confounding factors. 

Discussion 

CVDs include disorders like coronary heart disease, 
cerebrovascular disease, rheumatic heart disease, 
arterial disease, peripheral arterial disease, 
congenital heart disease, deep vein thrombosis and 
pulmonary embolism. CVD is the main cause of 
morbidity and mortality in both men and women in 
developed countries. Studies have shown that low 

estrogen levels correlate with coronary artery 
disease in men. [21] CVD occurs more frequently in 
men than in women before menopause. [22] 
Although IHD in females occurs 7–10 years later 
compared with males, mostly due to the protective 
effect of estrogens on the atherosclerotic process, 
there is a steady increase in this risk after the 
transition to menopause. [23] This is mostly evident 
in women with early menopause (EM; defined as 
age at menopause <45 years) or premature ovarian 
insufficiency (POI; defined as age at menopause <40 
years). [24]  

Out of 100 women, 40 belonged to <45 years, 50 
belonged to 45-52 years and 10 women belonged to 
>52 years. There were 15% CHD cases and 3% 
stroke cases based on self-reporting. Women with 
early menopause (<45 years) tend to have lower 
educational level (P for trend <0.001), and higher 
parity (P for trend <0.05). 16 patients had diabetes 
who belonged to <45 years. There was a decreased 
trend toward CHD presence with increasing age at 
natural menopause (P for trend <0.05). Each one 
year delay of age at menopause was associated with 
3% reduction in CHD presence compared with 
women with menopause at ages 45−52 years. 
Menopause affects many metabolic biomarkers 
more than the process of aging. [25] Postmenopausal 
women experience changes in the metabolism of 
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lipoproteins, fatty acids, and amino acids. These 
changes are independent of age, and potentially 
underlie the link between menopause and 
cardiometabolic diseases. As stated by Gurka et al 
[26], the severity of MetS and five risk factors for 
heart disease may increase before menopause faster 
than after menopause. Women may exhibit 
vasomotor or other menopausal symptoms before 
menstruation ceases. [27] For many years, 
researchers have been trying to understand the 
impact of selected determinants of increased CVD 
risk in postmenopausal women. [28] It has been 
observed that in addition to the accumulation of 
CVD risk factors during menopause (e.g., increased 
fasting blood glucose, higher blood pressure, and 
increased blood lipid levels), the incidence of type 2 
diabetes, which is a major CVD risk factor, also 
increases. [29] In addition, menopausal symptoms, 
such as hot flashes, night sweats, sleep disturbances, 
depression, and anxiety are associated with an 
unfavorable cardio metabolic profile, and thus with 
an increased risk of CVD. [30] 

Our findings also showed a linear relationship 
between menopausal age and the presence of stroke 
(P for trend <0.001). Each one year delay in age at 
menopause was associated with 5% reduction in 
stroke presence. Women with early age at 
menopause (<45 years) had higher prevalence of 
stroke than those with menopause at ages 45−52 
years after adjustment for potential risk factors. In 
the age adjusted model, women with later age at 
menopause (> 52 years) was inversely associated 
with presence of stroke compared with those with 
menopause at ages 45−52 years. However, the 
association was no significant when we further 
adjusted other confounding factors. The risk of CVD 
increases with the passage of time since menopause. 
[31] There is probably a link between the time since 
menopause and some traditional CVD risk factors, 
such as MetS and obesity. [32] Cho et al [33], on the 
other hand, noted that women who were 10–14 years 
after menopause were more likely to have higher TG 
levels. 

Some researchers speculate that the age of 
menopause contributes to CVD risk, and this 
relationship is bidirectional. The Framingham Heart 
Study revealed that higher total cholesterol, SBP, 
and DBP, as well as other CVD risk factors are 
associated with earlier menopause, irrespective of 
smoking. [34] Moreover, it was observed that the 
first CVD event before the age of 35 was associated 
with a doubling of the risk of early menopause, 
while the occurrence of a CVD event after the age of 
35 was associated with menopause at the age of 51. 
[35] It is therefore likely that poorer cardiovascular 
health before menopause may influence the onset of 
natural menopause. The age at which women reach 
natural menopause is considered a predictor of 

reproductive, somatic, and cardiometabolic aging, as 
well as women’s overall health. 

Conclusion 

Our study demonstrated that early age at natural 
menopause is associated with the presence of CHD 
and stroke among women. The effect of menopausal 
age on cardiovascular disease can be taken into 
consideration for the prevention. 
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