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INTRODUCTION 

More than half of the deaths in women over the age of 55 

yrs are caused by cardio-vascular disease (CVD). 

Cardiovascular events are infrequent in pre-menopausal 

women and the risk of CVD in women increases after 

menopause. The physiological changes during this period 

do influence or affect the risk factors responsible for 

cardiovascular events. It is therefore important to 

understand the physiological changes associated with 

menopause and their relationship to cardiovascular 

disease.1 

Waning of estrogen production further contributes to 

deposition of abdominal fat and increased BMI. Greater 

loss of physical functioning in post-menopausal women 

compared with men of a similar age leads to greater 

weight gain, insulin resistance and hypertension. Weight 
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ABSTRACT 

 

Background: The physiological changes associated with menopause are responsible for increase in cardiovascular 

disease after menopause. BMI, physical inactivity, metabolic syndrome, hypertension and diabetes mellitus increase 

in post-menopausal women which are all powerful predictors of cardiovascular events. The risk factor profile between 

pre-menopausal and post-menopausal women presenting with acute coronary syndrome was thus studied.  

Methods: This study was a prospective cross-sectional hospital based study and was conducted in the Department of 

Medicine and Department of Cardiology, Dayanand Medical College and Hospital, Ludhiana wherein 50 pre-

menopausal women and 50 post- menopausal women who presented with acute coronary syndrome were enrolled. 

The risk factor profile and angiography findings amongst the 2 groups were compared. 
Results: There was no difference in the incidence of diabetes mellitus and hypertension among the pre and post-

menopausal groups. The prevalence of family history of cardiovascular disease was higher in the pre-menopausal 

group. The post-menopausal women showed a significant decrease in physical activity due to sedentary lifestyle. Both 

the groups had high BMI and increased waist circumference. Lipid parameters did not show any significant difference 

between the two groups. However, pre-menopausal women had higher LDL-C and triglyceride levels and lower 

HDL-C levels. On analysis of the angiographic findings in diabetics and non-diabetics, of both the groups diabetes 

mellitus was much higher in subjects presenting with triple vessel disease suggesting extensive atherosclerosis. 

Conclusions: study showed physical inactivity as an important cardiovascular risk factor in post-menopausal women. 

Obesity is an important risk factor for coronary artery disease in both pre- and post-menopausal women.  
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gain is mainly attributed to an increase in body fat which 

is android rather than gynoid. Increased BMI tends to 

reduce insulin activity and leads to increased systolic 

blood pressure in women after menopause.2 

The decline in serum HDL cholesterol levels and increase 

in LDL cholesterol levels is an important contributor to 

increased prevalence of coronary artery disease after 

menopause. The cardiovascular risk associated with 

obesity, sedentary lifestyle, hypertension, triglyceridemia 

and diabetes mellitus increases in women following 

menopause.3 

Early identification and aggressive modification of CAD 

risk factors in women are critical in delaying the onset of 

coronary disease and reducing its mortality. Thus, there 

was a need to study and compare the various risk factors 

associated with CAD in pre-menopausal and post-

menopausal women. 

Aims and objectives of the study was to compare the risk 

factor profile between pre-menopausal and post 

menopausal women presenting with acute coronary 

syndrome and to compare the coronary angiography 

findings between pre-menopausal and post-menopausal 

women presenting with acute coronary syndrome.  

METHODS 

This study was a prospective cross-sectional hospital 

based study and was conducted in the Department of 

Medicine and Department of Cardiology, Dayanand 

Medical College and Hospital, Ludhiana over a 1 year 
period. 50 pre-menopausal women and 50 post- 

menopausal women who presented with acute coronary 

syndrome and got admitted to the hospital were enrolled 

for the study. Acute coronary syndrome included 

Unstable Angina, Non ST elevation Myocardial 

Infarction (NSTEMI), ST-elevation Myocardial 

Infarction (STEMI). 

The risk factor profile and angiography findings amongst 

the 2 groups were compared. 

Inclusion criteria 

All women presenting with acute coronary syndrome 

were included in the study. 

Exclusion criteria 

Women who presented with acute coronary syndrome 

were excluded from the study if the angiography could 

not be done for any reason i.e. did not give consent for 

angiography, renal failure. 

The following parameters were studied: 

 Presenting Complaints 

 Personal History 

 History of diabetes mellitus, hypertension 

and family history of cardiovascular disease 

 Level of physical activity 

 Examination: 

 General physical examination and Systemic 

examination 

 Recording of height, weight, BMI, waist 

circumference, hip circumference,            

 Waist/Hip ratio 

 Investigations done were: 

 Routine investigations: RBS, Serum 

Creatinine, Lipid profile, CK-MB, 

Troponin-T, ECG, 

 2D-Echo 

 Special Investigations: Coronary 

angiography 

Statistical analysis 

Appropriate statistics were applied on the data collected 

and analyzed accordingly. 

RESULTS 

The mean age in the post-menopausal women group was 

59.22+6.68 years while the mean age in the pre-

menopausal women group was 46.38+4.69 years. The 

youngest patient in the pre-menopausal group was of 30 

years.  There was no difference in the incidence of 

Diabetes Mellitus as 52% of the subjects in both pre and 
post-menopausal group had history of diabetes mellitus. 

Total 72% of pre-menopausal women were hypertensive 

as compared to 62% of post-menopausal women but the 

difference was not statistically significantly (p=0.15517). 

48% of pre-menopausal women had family history of 

cardiovascular diseases as compared to 30% of post 

menopausal women but the difference was not 

statistically significant (p=0.05311). 

Post-menopausal women were significantly physical 

inactive (p=0.04468) with a mean activity score of 1.32 

as compared to mean activity score of 1.59 for pre-

menopausal women p- value 0.04468 (Table 1).  

Height was not significantly different between the two 

groups (p=0.5000). Weight was not significantly different 

between the two groups (p=0.12132) though the post-

menopausal women (mean weight; 67.90 + 12.54 kgs) 

were 2.36 kgs heavier than their pre-menopausal 

counterparts (mean weight; 65.54 + 10.73 kgs) p-value 

0.12132.  

There was no statistically significant difference of BMI 

between two groups (p=0.09868). Post menopausal 

women had a mean BMI of 28.36 + 4.64 kg/m² and pre-

menopausal women had a mean BMI of 27.22 + 3.97 

kg/m². p-value 0.09868 (Figure 1). 
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Table 1: Distribution of subjects according to physical activity. 

 

Physical activity (activity 

score) 

Pre-Menopausal  Post-menopausal  p-value 

No. Percentage No. Percentage 

Heavy (3) 4 8.00 3 6.00 0.04468 

Moderate (2) 22 44.00 10 20.00  

Sedentary (1) 24 48.00 37 74.00  

Mean (Activity score)       1.59       1.32  

SD       0.64       0.59  

 

 

Figure 1: Distribution of subjects according to BMI. 

Waist circumference was not significantly different 

between 2 groups (p=0.23707) with mean W.C of 100.40 

+ 11.30 cms in pre-menopausal group & 101.62 + 14.50 

cms in post-menopausal group. There was no difference 

in hip circumference between the 2 groups (p = 0.59353). 

Post-menopausal women: mean H.C.; 102.68+12.45 cms, 

Pre-menopausal women: mean H.C.; 102.66+10.15 cms. 

Waist-Hip ratio was not significantly different between 

the two groups (p-value = 0.21512). 

Total cholesterol was not significantly raised in post-

menopausal women (p=0.83671).  Total cholesterol in 
pre-menopausal women was 172.00+54.28 mg/dl and in 

post-menopausal women it was 173.00+55.88 mg/dl. 

LDL-C was higher (110.57+51.45 mg/dl) in pre-

menopausal women than (97.10 4+ 48.73 mg/dl) in post-

menopausal women. However, the difference was not 

statistically significant (p=0.19231). There was no 

significant difference of HDL-C in both the groups (p 

value = 0.14224).  Pre-menopausal women (mean HDL-

C; 41.38+19.37 mg/dL) had lower HDL-C than post-

menopausal women (mean HDL-C; 47.31+ 29.88 mg/dl). 

Triglyceride levels in pre-menopausal women 
(168.86+87.81 mg/dl) were on higher side than that of 

post-menopausal women (149.80+91.27 mg/dl) but the 

difference was not statistically significant (p=0.19164). 

There was no difference in the incidence of metabolic 

syndrome as 16% of the subjects in both pre and post 

menopausal group had metabolic syndrome (Table 2). 

Table 2: Distribution of subjects according to metabolic syndrome. 

 
Pre-menopausal 

(n=50) 

Post-menopausal 

(n=50) p value 

Metabolic syndrome  No. Percentage No. Percentage 

 8 16 8 16 0 

Table 3: Distribution of subjects according to number of vessels involved. 

No. of vessels involved 
Pre-menopausal  Post-menopausal  

p-value 
No. Percentage No. Percentage 

0 2 4.00 0 0.00 0.16338 

1 10 20.00 16 32.00  

2 24 48.00 19 38.00  

3 14 28.00 15 30.00  

Total 50 100.00 0 100.00  

 

Only 4% of pre-menopausal women did not have any 

vessel involvement on angiography whereas 20% had 

single vessel involvement, 48% had double vessel and 

28% had triple vessel involvement.  32% of post-

menopausal women had single vessel, 38% had double 

vessel and 30% had triple vessel involvement. But the 
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difference between the two groups was not statistically 

significant (p-value-0.16338) (Table 3). 

In the pre-menopausal group, 2 subjects with no vessel 

involvement on angiography were diabetics whereas 

40.00% of subjects with single vessel involvement, 
37.50% of subjects with double vessel involvement and 

78.57% subjects with triple vessel involvement on 

angiography were found to be diabetics. In post-

menopausal group, 25.00% of subjects with single vessel 

involvement, 57.89% subjects with double vessel 

involvement and 73.33% subjects with triple vessel 

involvement on angiography were found to be diabetics. 

But the differences found were not statistically significant 

between the two groups. It is worthwhile to note that in 
patients presenting with triple vessel disease, 78.50% (11 

out of 14) in the pre-menopausal group and 73.33% (11 

out of 15) in the post-menopausal group were diabetics 

(Table 4). 

 

Table 4: Distribution of subjects according to number of vessels involved and diabetic status. 

 

 Pre-menopausal Post-menopausal 

p value 
No. of 

vessels 

involved 

Total 

no. of 

subjects 

DM +ve DM –ve Total no. 

of 

subjects 

DM +ve DM –ve 

No. Percentage No. 
Percent

age 
No. 

Percent

age 
No. 

Percent

age 

0 2 2 100.00 0 0 0 0 0 0 0  

1 10 4 40.00 6 60.00 16 4 25.00 12 75.00 0.20466 

2 24 9 37.50 15 62.50 19 11 57.89 8 42.11 012392 

3 14 11 78.57 3 21.43 15 11 73.33 4 26.67 0.50091 

 

 

Figure 2: Distribution of subjects according to type of 

vessel involved. 

Further, the distribution of subjects according to vessel 

involved was studied. 18% of pre-menopausal women 

had involvement of LAD as compared to 22% of post-

menopausal women but the difference was not 

statistically significant (p value = 0.33000). 2% of post-

menopausal women had involvement of LCX whereas no 

subject in pre-menopausal group had involvement of 

LCX and the difference was statistically significant (p 

value = 0.04801). 8% of post-menopausal women had 

involvement of RCA whereas no subject in pre-

menopausal group had involvement of RCA and the 

difference found was statistically significant. (p value = 
0.04801). 2% of pre-menopausal women had 

involvement of LMCA where no subject in post-

menopausal group had involvement of LMCA and the 

difference was statistically significant (p value = 

0.04801). In the pre-menopausal group, 18% of subjects 

had involvement of LAD + LCX as compared to 16% 

subjects in post-menopausal group (difference was not 

significant).  22% subjects had involvement of LAD 

+ RCA in pre-menopausal group as compared to 14%  
subjects in post-menopausal group but the difference was 

not statistically significant (p value = 0.15848). 8% 

subjects in both pre-menopausal and post-menopausal 

group had involvement of LCX + RCA. Data wise28% 

subjects in pre-menopausal group had involvement of 

LAD+LCX + RCA (triple vessel disease) as compared to 

30% subjects in post-menopausal group. The difference 

was not statistically significant (p value = 0.74871) 

(Figure 2). 

There was no significant difference between the EF 

(Ejection fraction) values between the two groups (p 
value – 0.20625). Pre-menopausal women (mean EF; 

46.78 + 10.33), Post– menopausal women (mean EF; 

46.25 + 9.35). 

DISCUSSION 

The annual incidence of cardiovascular disease varies 

according to menopausal status. Greater loss of physical 

functioning in post-menopausal women leads to greater 

weight gain, insulin resistance and hypertension. Weight 

gain is mainly attributed to central obesity which is 

linked to waning of estrogen production. Changes in the 

lipid profile during the menopausal transition are 

contributory risk factors to coronary artery disease in 
peri-menopausal women. There is an increased 

prevalence of other risk factors such as diabetes mellitus, 

hypertension and metabolic syndrome in the post-

menopausal period and are well linked to increased risk 
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of CAD. In this study, 52% of subjects in both pre and 

post-menopausal group had past history of DM showing 

that diabetic status was not influenced by menopause.  

Matthews KA et al found in the SWAN study (Study of 

Women’s Health Across the Nation) that glucose and 
insulin were not influenced by menopause in this cohort 

study.4 No differences were found in blood glucose and 

insulin levels among pre-menopausal and post-

menopausal women in a study done in Netherlands by 

Peters HW et al and Manson JE et al in Nurses’ Health 

Study found that diabetes was associated with a marked 

increase in myocardial infarction.5,6 British Birth Cohort 

Study found that at 53 years, HbA1C varied by 

menopausal status group.7  In the Healthy Women Study, 

fasting blood glucose levels were greater during post-

menopausal period.8 

There was no significant difference in the past history of 

hypertension in both pre and postmenopausal women. 

Akhoshi MS et al found that menopause did not affect the 

systolic blood pressure.9 In a longitudinal study in 

Melbourne, Australia it was found that changes in 

diastolic blood pressure during menopause were related 

to increasing age of women independent of menopause.10 

In a cross-sectional study by Peters HW et al, no 

difference in systolic and diastolic blood pressure was 

found between pre-menopausal and post-menopausal 

women.5 However, in the study, pre-menopausal women 

presented with significantly higher systolic blood 
pressure and pulse pressure than their post-menopausal 

counterparts.11  Estimating the interaction effect between 

blood pressure and menopausal status in the overall 

cohort demonstrated that both systolic blood pressure and 

pulse pressure were more potent risk factors for coronary 

artery disease in the pre-menopausal group.  

In this study 48% subjects in pre-menopausal group in 

our study had family history of cardiovascular diseases as 

compared to 30% subjects in post-menopausal group 

showing a higher prevalence of the family  history of 

cardiovascular diseases in the pre-menopausal group 

(p=0.053).  However, the difference was not statistically 

significant. 

The post-menopausal women were physically inactive 

with a mean activity score of 1.32 as compared to pre-

menopausal women with mean activity score of 1.59 

(statistically significant). I-Min Lee et al demonstrated an 

inverse association between relative intensity of physical 

activity and risk of developing coronary heart disease.12 

Amy RW et al demonstrated both physical inactivity and 

BMI play an important role in development of Type 2 

diabetes.13 In the longitudinal study in Melbourne, 

Australia, it was found that BMI increased with 
decreased levels of exercise and that increased physical 

activity in the workplace lowered triglycerides/HDL 

cholesterol ratios.10 

Chang CJ et al in a study conducted on Chinese women 

found that through the menopausal transition, the BMI 

and total body fat percentage were increased significantly 

and post-menopausal women showed higher android fat 

percentage and centrality index.14 Central obesity was the 

major independent factor associated with worsened 

cardiovascular disease risk factors after menopause. Ley 
CJ et al found a marked increase in android fat and a 

decrease in gynoid fat in post-menopausal women.15 

British Birth Cohort Study showed that at 53 years, body 

mass index and waist circumference varied by 

menopausal status group.7 In a study by Gower BA et al, 

it was found that post-menopausal women had greater 

total body fat, summed central skin folds and estimated 

intraabdominal fat than pre-menopausal women.16 In 

study done by Green KA et al, the factor that had the 

most far reaching adverse influence on cardiovascular 

disease risk in menopausal women was high BMI.17 Neze 

O et al found an increase in WHR (Wait Hip Ratio) 
originated from an increase in Waist Circumference but 

BMI and body weight were maintained during 

menopause.18 However, in a study in Melbourne, 

Australia, it was found that changes in BMI during 

menopause were related to women’s increasing age.10 

Peters HW et al didn’t find any difference in BMI and 

Waist-Hip ratio between pre and post-menopausal 

women in their study.5 Singh PN et al and Nurses’ Health 

study have shown that a high BMI increases the relative 

risk of CAD.19,6 Interheart study showed that there was a 

linear correlation between the incidence of CAD and W: 

H ratio.20 

The post menopausal women were heavier than the pre-

menopausal women with a mean weight of 67.9±12.54 

kgs and mean BMI of 28.36±4.64 as compared to mean 

weight of 65.54±10.73 kgs and mean BMI of 27.22±3.97 

in pre-menopausal women which was however not 

statistically significant. Also, the difference between the 

W: H ratio between the pre-menopausal women and post-

menopausal women was not significant (p value = 

0.21512). 

Pre-menopausal women had higher LDL-C 

(110.57±51.45 mg/dL vs. 97.10±48.73 mg/dL) and 
triglyceride levels (168.86±87.81 mg/dL vs. 

149.80±91.27 mg/dL) and lower HDL-C levels 

(41.38±19.37 mg/dL vs. 47.31±29.88 mg/dL) as 

compared to their post-menopausal counterparts. Total 

cholesterol (172.0±54.28 mg/dL vs. 173.0±55.88 mg/dL) 

was not different between the two groups. However, the 

differences in the individual lipid profile parameters 

between the two groups did not show statistical 

significance. 

In the longitudinal study in Melbourne Australia, it was 

found that the only change dependent on the final 
menstrual period was a significant decrease in HDL 

cholesterol and the rate of decrease was maximal around 

9 months after menses ceased.10 Chang CJ et al found in 

their study in Chinese women that post-menopausal 

women had higher levels of total cholesterol and LDL-C 

than pre-menopausal women.17 In the British Birth 
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Cohort Study, it was found that BMI, WC, total 

cholesterol and LDL-C varied by the menopausal status.7 

Peters HW et al found that compared to pre-menopausal 

women, post-menopausal women had significantly 

increased levels of total cholesterol, LDL-C and Apo 
lipoprotein-B.5  The difference was present within 3 years 

after onset of menopause but no difference was found in 

HDL-C, triglycerides and Apo lipoprotein A1 levels. 

Gower BA et al also found that post-menopausal women 

had higher plasma concentrations of total cholesterol, 

LDL-C and triglycerides than pre-menopausal women.16 

In a study done by Torng PL et al, total cholesterol 

increased after menopause, LDL-C was dependent on age 

and obesity and HDL-C declined irrespective of the 

menopausal status.21 

There was no difference in the metabolic syndrome 

between the pre-menopausal and post-menopausal 
women as 16% subjects in both the groups had metabolic 

syndrome. 

 In the postmenopausal group, 2% subjects had 

involvement of LCX whereas 8% had involvement of 

RCA while no subject in the pre-menopausal group had 

involvement of LCX and RCA. 2% subjects in the pre-

menopausal group had involvement of LMCA white no 

subject in the post-menopausal group had involvement of 

LMCA.  No other significant difference between the two 

groups was found as regards the angiographic findings.  

On analysing the data of angiography in diabetics and 

non-diabetics, about 75% subjects in both the pre- and 

post- menopausal women who presented with triple 

vessel disease had diabetes mellitus. This highlights the 

well known fact that diabetes mellitus is an important risk 

factor for extensive atherosclerosis (triple vessel disease). 

There was no difference in the 2D Echo Ejection fraction 

findings between the two groups. Study suggests that the 

incidence of diabetes and hypertension was similar in 

both the groups and the family history of CAD was found 

to be more prevalent among pre-menopausal women. The 

activity index was lower in the post-menopausal women.  

The body composition i.e. the weight, BMI, WC, HC and 

W: H ratio was not different between pre and post-

menopausal women. Noteworthy was the fact that both 

the pre- and post- menopausal women who presented 

with CAD had a high BMI and increased waist 

circumference thus highlighting that obesity is important 

risk factor for CAD in women. 

LDL-C and triglycerides were higher in the pre-

menopausal women and HDL-C was lower in the pre-

menopausal women. Total cholesterol was similar in both 

the groups.  

CONCLUSION 

Differences in the risk factor profile between the two 

groups in our study will be helpful in targeting the 

preventive measures and the therapies in both pre-

menopausal and post-menopausal women. We suggest 

that additional risk factors i.e. serum estrogen, hs-CRP, 

lipoprotein (a) should be investigated to further improve 

our understanding of the cardiovascular risk factor profile 

among pre-menopausal and post-menopausal women. 
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