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Abstract 

Background: In today’s era lifestyle related diseases like diabetes mellitus, have emerged as a major 

public health problem.  Diabetes mellitus, a common metabolic disorder, which accounts for a high 

incidence of morbidity leads to various events including micro and macro vascular complications. 

This study aims to assess the baseline levels of (KAP) knowledge, attitude and practices of general 

population of Vadodara. 

Materials and methods: The present cross sectional study was carried out on general population of 

Vadodara with the help of a suitably designed and validated KAP questionnaire. The questionnaire 

was pretested and verified for errors. The data was analyzed statistically. 

Results: Altogether, 60.12 % of respondents scored 100% in the questions related with knowledge. 

However 23.54% scored 100% in the attitude questions and12.80% scored 100% in practice 

questions. 

Conclusions: We can conclude that the responders had good knowledge but poor attitude and practice 

towards diabetes. We can overcome this by increasing quality of health education and improving 

applicability of scope of health education at all level. The effect of the hormonal changes associated 

with menopause may play an important role in most cardiovascular disorders in post-menopausal 

women. So the present study was undertaken to identify various cardiovascular profile changes in 

postmenopausal women and women were recruited for the study. We check for various parameters 

like hypertension, diabetes, Ischemic heart disease, Cerebrovascular Stroke, metabolic syndrome, 

anaemia, fundus examination. Results: Prevalence of Hypertension, dyslipidaemia, metabolic 
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syndrome, CV stroke, ischemic heart disease is higher in postmenopausal women. Five deaths due to 

cardiovascular disease were observed. This study showed high prevalence of most of the conventional 

cardiovascular risk factors, especially diabetes, hypertension, dyslipidemia, obesity, and other risk 

factors in postmenopausal women. Therefore it is important to consider each and every 

postmenopausal woman to undergo screening for cardiovascular profile and   very important to 

identify and treat these cardiovascular risk factors properly to prevent mortality and morbidity.  
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Introduction  

Menopause is the permanent cessation of 

menstruation due to loss of ovarian follicular 

function [1].
 
It is diagnosed retrospectively after 

12 months of amenorrhea [1, 2].
 
In India 7.4 % 

of women are in the age group of 60 years or 

more [3, 4]. This much of population in the 

postmenopausal age group in India [5]. During a 

woman's fertile years, coronary artery disease is 

rare, with a male-to-female ratio of at least 3:1, 

for age-matched individuals. After menopause, 

this ratio progressively decreases reaching 1:1, at 

the age of 75 and above [6]. A 50-year-old 

woman has a 50% chance of developing 

coronary artery disease, and a 30% chance of 

dying from it during the postmenopausal years 

[7, 8]. With the progressive increase in life 

expectancy, the number of women older than 50, 

and consequently in menopause, is much higher 

today than in previous decades.13.6% and 9.2% 

of all deaths of the women are attributed to CAD 

and stroke respectively [9]. Cardiovascular 

disease risk (CVD) that increases after the 

menopause may be related to metabolic and 

hormonal changes [10, 11]. The present study 

was carried out to determine various 

cardiovascular Key risk factors that need to be 

controlled in the peri-menopausal women. So 

that appropriate prophylactic measures can be 

taken in time, which can prevent cardiovascular 

incidents and give healthier life. 

 

Materials and methods 

We included the Postmenopausal women who 

had given informed consent, without structural 

heart disease and any disease that could interfere 

with investigation or therapy (e.g. malignancy or 

psychiatric disease) visited the Medical OPD 

and/or admitted in Medicine department, SMS 

Hospital, Dr MK Shah Medical College, 

Ahmedabad from December 2016 onward.  A 

total of 50 consecutive postmenopausal women 

(cessation of menstruation for 1 year) were 

explained the purpose and procedure of the 

study, their written consent to participate in the 

study was taken.  They were screened for 

detailed information regarding duration of 

menopause, common cardiovascular symptoms, 

the presence or absence of conventional 

cardiovascular risk factors, namely hypertension 

(HT), Type II diabetes mellitus (DM), 

dyslipidemia, obesity, metabolic syndrome, 

smoking, alcohol, tobacco chewing, and family 

history of cardiovascular disease;  any treatment 

if taken for the cardiovascular disease (wherever 

applicable).  Height, weight, body mass index 

(BMI), waist circumference, waist-hip ratio 

(WHR), blood pressure measurement were 

performed in all. Biochemical tests and 

hematological tests including Hemoglobin, 

fasting blood sugar (FBS), fasting lipid profile, 

and serum creatinine were performed in all. CPK 

MB and Troponin I were performed in selected 

patients who could afford and whenever 

applicable. Hypertension was diagnosed when 

systolic BP was ≥140 mmHg and/or diastolic BP 

was ≥90 mmHg or a person was a known 

hypertensive. Body mass index (BMI) was 

calculated as weight in kilograms divided by 

square of height in meters and overweight > 23 

kg/m
2 

and obesity defined as BMI ≥ 25 kg/m
2,
 

according to criteria define for Indian population 
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by ministry of health, All India Institute of 

Medical Science and Indian diabetic foundation 

[11]. Central obesity according to IDF 

(international diabetic foundation) when waist 

size > 80 cm also included [12]. Central obesity 

was diagnosed when waist: hip ratio > 0.8 [11]. 

Dyslipidemia was defined by the presence of 

high TC (≥200 mg/dL), high LDL (≥130 mg/dL), 

low HDL (<50 mg/dL), or high TG (≥150 

mg/dL) according to NCEP: ATP III guidelines 

[13]. Metabolic syndrome was also diagnosed 

according to NCEP: ATP III guidelines when 

any three of the five identifying risk factors 

[central obesity (waist circumference > 88cm), 

fasting glucose > 100 mg/dL or on treatment for 

diabetes, BP ≥ 130/90 mmHg or on treatment for 

hypertension, low HDL < 50 mg/dL, or high TG 

≥150 mg/dL] were present. Anaemia is defined 

according to WHO criteria [12]. Chest X-ray P/A 

view, USG KUB, Fundus, ECG and 2-D 

echocardiography were in all patients, while 

CT/MRI brain, 4 Vessel Doppler and TMT were 

done when ever applicable. 

 

Results 

The study was carried out on 50 postmenopausal 

women and showed following results. In our 

study, 5 deaths were observed. Causes of these 

deaths were CHF + VT, left thalamic and internal 

capsule ICH, right fronto parieto occipital 

infract, inferior wall STEMI and CHB, anterior 

wall STEMI. Study findings were depicted as per 

Table – 1 to Table – 10. 

 

Table - 1: Distribution of patients according to 

age. 

Age group 

(Years) 

Percentage of patients 

(n=50) 

49-58  26% (13)  

59-68 36% (18) 

69-78 26% (13) 

79-88 12% (6) 

 

Discussion 

According to study 36% of patients were in age 

group of 59-68 years and followed by 26% of 

patients were in age group of 49-58 years and 69-

78 years, both of this age group had same 

numbers of patients. Mean age of the patients 

with standard deviation was 65.2 + 9.5 years. 

 

 

Table - 2: Clinical diagnosis in postmenopausal women. 

Clinical 

diagnosis 

Percentage of patients  

Total Newly detected Known cases Positive family history 

Hypertension 58% (n=50) 34.48% (n=29) 65.52% (n=29) 36%  

Type II DM 36%  (n=50) 33.33% (n=18) 66.67% (n=18) 14%  

IHD 40%  (n=50) 30% (n=20) 60% (n=20) 10%  

CVA 22% (n=50) 54.55% (n=11) 36.36% (n=11) 10%  

 

Table - 3: Distribution of obesity in postmenopausal women
* 

BMI  Percentage of 

patients (n=50) 

Percentage of 

hypertensive 

patients (n=29) 

Percentages of type 

II diabetic patients 

(n=18) 

18.5-22.9kg/m
2 
 Healthy 16% (8) 13.79% (4) 5.56% (1) 

23-24.99 kg/m
2
 Overweight 12% (6) 17.24% (5) 5.56% (1) 

25-29.99 kg/m
2
 
 

Grade-I Obese 44% (22) 51.72% (15) 44.45% (8) 

30-34.99 kg/m
2
 Grade-II Obese 16% (16) 10.34% (3) 22.22% (4) 

>35 kg/m
2 

Grade-III Obese 12% (6) 6.8% (2) 22.22% (4) 

*These obesity criteria had been define for Indian population in 2008 by joint effort from ministry of 

health, AIIMS (All India Institute of Medical Science) and Indian diabetic foundation.  
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Table - 4: Distribution of anemia in postmenopausal women. 

WHO grading of anaemia (GM/DL) Percentage of patients (n=50) 

Normal 28% (14) 

Grade-I (9.5-10.9) 52% (26) 

Grade-II (8.0-9.4) 14% (7) 

Grade-III (6.5-7.9) 4% (2) 

Grade-IV (<6.5) 2% (1) 

 

Table - 5: Assessment of lipid profile in postmenopausal women [13]  

Lipid profile 

(mg/dl) 

Percentage 

of patient 

Percentage of  type II 

diabetic patients (n=18) 

Percentage of  hypertensive 

patients (n=29) 

LDL > 130 32% (16) 61.11% (11) 41.38% (12) 

Cholesterol  > 200 30% (15) 61.11% (11) 34.48% (10) 

HDL < 50 30% (15) 50% (9) 34.48% (10) 

TG > 150 32% (16) 66.67% (12) 51.72% (15) 

 

Table - 6: Various 2-d echocardiographic finding in postmenopausal women. 

2  2-D ECHO Percentage of patients (n=50) 

LVEF  

 >50% 70% (35) 

<50% 10% (5) 

<25% 20% (10) 

LV size  

 Normal 54% (27) 

LVH 16% (8) 

Dilated 30% (15) 

LV Systolic function  

 Normal 54% (27) 

Fair 16% (8) 

Poor 30% (15) 

LV Diastolic Dysfunction  

 Grade I 20% (10) 

Grade II 6% (3) 

Grade III 0% (0) 

 

Table - 7: Various abnormalities found on USG KUB. 

USG KUB Percentage of patients (n=50) 

Normal 84% (42) 

CMD lost 10% (5) 

Raised cortical echogenicity  6% (3) 

 

Table - 8: Various abnormalities detected in fundoscopy. 

Fundus Percentage of patients 

Normal 60% (n=50) 

Only HTRP  24% (n=50) 

 GRADE I 25% (n=12) 

GRADE II 33.33% (n=12) 

GRADE III 41.64% (n=12) 

NPDR+HTRP 10% (n=50) 

Only NPDR  6% (n=50) 
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Table - 9: Prevalence of metabolic syndrome. 

Component of metabolic syndrome Percentage of patients (n=50) 

BP > 130/80 or on specific medication 64%(32) 

Waist circumference >88 cm 60%(30) 

FBS > 100mg/dl or specific medication 36%(18) 

S.  triglyceride > 150 mg/dl 32%(16) 

S. HDL < 50 mg/dl 30%(15) 

 

Table - 10: Comparison of our study with other study. 

Various cardiovascular parameters in 

postmenopausal women 

Our study Vishal Tondon, et al. [14] 
 

Mean age of patients 65.2 + 9.5 Years Not analysed 

Mean duration of menopause 15.44 + 9.2Years 4.70Yrs 

Hypertension 58% 56% 

Type II DM 36% 21% 

BMI >25 kg/m
2 

72% 78% 

Central obesity 

Waist/hip ratio >0.9 

62% 68% 

Waist circumference >88 cm 60% 60% 

Dyslipidaemia   

 LDL > 130 mg/dl 32% 27% 

 HDL < 40 mg/dl 30% 21% 

 TG > 150 mg/dl 32% 31% 

 Cholesterol  > 200 mg/dl 30% 30% 

Metabolic syndrome 56% 53% 

C- reactive positive 18/50 23/68 

TMT 2/2 4/12 

Smoker 30% 0.5% 

Alcoholic 4% 0% 

Tobacco chewer 20% 4% 

On Antihypertensive drugs 32% 29% 

Anti-diabetic therapy 12% 9% 

 

Hypertension was found in 58% of patients with 

36% patients were having positive family history 

for hypertension. Type II DM was found in 36% 

of patients with 14% of patients were having 

positive family history for Type II DM. So even 

if these all patients had their cardiovascular risk 

factors emergence in their postmenopausal 

period, family history should also be considered 

as additional risk factor, while evaluating the 

patients IHD was found in 40% of patients. CVA 

was found in 22% of patients. In our study 5 

deaths were observed. Causes of these deaths 

were CHF + VT, left thalamic and internal 

capsule ICH, right fronto parieto occipital 

infract, inferior wall STEMI and CHB, anterior 

wall STEMI. 

 

We found in study, 72% post-menopausal 

women are obese. Hypertension and diabetes are 

more in these obese postmenopausal women. We 

had observed that either of BMI, NCEP: ATP III 

or IDF criteria when applied, obesity was more 

prevalent among Type II diabetic patients than 

hypertensive patients. 

 

Majority of our study population had grade I 

anemia. Anemia should be one of the 

considerations as it can aggravate the IHD 

symptoms or lower CVD risk threshold. 

 

We interpret the high serum triglyceride was 

found in high prevalence in total as well as 

hypertensive and Type II diabetic patients also. 
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Then in decreasing order alteration found in 

S.LDL, S. total cholesterol and then S. HDL. 

 

Out of 50 patients echocardiography was found 

abnormal in the form of dilated LV and poor LV 

function in 30% of patients and 13 patients were 

having diastolic dysfunction 26%. LVH was 

found in16% of patients. LVEF <50% was found 

in 30% of patients. 

 

84% of patients had normal KUB ultrasound 

with 6% had AKI and 12 % had CKD. In this 

study, we had only HTRP in 12 out of 50 patients 

(24%). Only NPDR was found in 3 out of 50 

patients (6%), while NPDR and HTRP both were 

found in 5 out of 50 patients (10%). 30 patients 

didn’t have any abnormalities on fundoscopy 

(50%) [14, 15]. 

 

As we analyzed above data in detail and apply it 

in NCEP: ATP III criteria for metabolic 

syndrome, 56% of patients in our study were 

fulfilling the criteria. 

 

Conclusion 

In our study, mean age of patient was 65.2 + 9.5 

years with mean duration of menopause was 

15.44 + 9.2 years. We found hypertension was 

present in 58%, diabetes in 36%, IHD in 40% 

and CVA in 22% of patients. Obesity was 

present by BMI > 25 kg/m
2
 in 72%, by waist 

circumference of >88 cm in 60%, by waist: hip 

ratio > 0.8 in 76% of patients. High S. LDL > 

130 mg/dl in 32%, low S. HDL < 50 mg/dl in 

30%, high S. Triglyceride in 32%, high S. total 

cholesterol in 30% of patients. Metabolic 

syndrome was present in 56% of patients. Five 

deaths due to cardiovascular disease were 

observed. 

 

This study showed high prevalence of most of 

the conventional cardiovascular risk factors, 

especially diabetes, hypertension, dyslipidemia, 

obesity, and other risk factors in postmenopausal 

women. It is very important to identify and treat 

these cardiovascular risk factors properly to 

prevent mortality and morbidity.  
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