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ABSTRACT

Background: Early menopause (EM), defined as cessation of menstruation before the age of 45 years,
is known to be associated with adverse cardiometabolic outcomes. Women with diabetes mellitus (DM)
constitute a high-risk group owing to pre-existing endothelial dysfunction, insulin resistance, and
dyslipidaemia. The co-occurrence of EM in this population may exacerbate cardiovascular risk through
oestrogen deficiency and accelerated atherosclerosis.Objective: To determine the prevalence of early
menopause amongst diabetic women attending a tertiary care centre of Purba Medinipur, West Bengal,
and to assess its association with cardiovascular risk factors.Methods: A hospital-based cross-sectional
study was conducted over a period of twelve months at a tertiary care centre of Purba Medinipur.
Seventy-two diabetic women aged 30-59 years who had attained natural menopause were enrolled
through purposive sampling. Data were collected using a structured, pre-tested proforma.
Anthropometric measurements, blood pressure, fasting blood glucose, glycated haemoglobin (HbA1lc),
lipid profile, and electrocardiographic (ECG) findings were recorded. Statistical analysis was performed
using SPSS version 25.0; Chi-square test, independent t-test, and binary logistic regression were
employed.Results: Of the 72 participants, 38 (52.8%) had early menopause and 34 (47.2%) had normal
menopause. Hypertension was significantly more prevalent in the early menopause group (63.2% vs
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35.3%; p = 0.019). Dyslipidaemia (71.1% vs 47.1%; p = 0.031), coronary artery disease (36.8% vs
14.7%; p = 0.029), and ECG abnormalities (42.1% vs 20.6%; p = 0.044) were also significantly higher.
Mean HbA1c was significantly elevated in the early menopause group (8.4 + 1.2% vs 7.6 + 1.0%; p =
0.003). On logistic regression, hypertension (OR = 2.64; 95% CI: 1.01-6.91) and dyslipidaemia (OR =
2.51; 95% CI: 0.93-6.78) were independently associated with early menopause.Conclusion: Early
menopause is prevalent in more than half of diabetic women in this region and is significantly associated
with cardiovascular risk factors, particularly hypertension, dyslipidaemia, and coronary artery disease.
Integrated cardiometabolic screening with gynaecological evaluation is strongly recommended for this
vulnerable population.

Keywords: Early menopause, cardiovascular risk, diabetes mellitus, dyslipidaemia, hypertension,
West Bengal, cross-sectional study, tertiary care.

1. INTRODUCTION

Diabetes mellitus (DM) is one of the foremost non-communicable diseases of public health significance
in India. According to the International Diabetes Federation (IDF) Diabetes Atlas, 2021, India is home
to approximately 74.2 million adults with diabetes, and the prevalence continues to rise, particularly
amongst women in the reproductive and perimenopausal age groups. The intersection of diabetes and
hormonal changes in women presents a unique and often under-appreciated cluster of cardiometabolic
hazards[1].

Menopause, the permanent cessation of menstruation following twelve consecutive months of
amenorrhoea, is a universal biological event in women, typically occurring between 45 and 55 years of
age.[2] The mean age at natural menopause in Indian women has been reported to be approximately
46.2 years, which is notably lower than the global average of 51 years. Early menopause (EM), defined
as menopause occurring before the age of 45 years, represents an important clinical entity associated
with accelerated cardiovascular disease (CVD), osteoporosis, and cognitive decline[3].

The pathophysiological linkage between early menopause and cardiovascular risk is multifactorial.
Oestrogen, a potent cardioprotective hormone, plays a crucial role in maintaining vascular tone, lipid
metabolism, endothelial integrity, and insulin sensitivity. Its premature withdrawal during early
menopause results in an unfavourable lipid profile, increased vascular stiffness, heightened
inflammatory state, and augmented oxidative stress. These effects are further compounded in women
with diabetes, who already carry a significantly elevated baseline risk of cardiovascular events compared
to their male counterparts[4].

Several epidemiological studies from Western populations have demonstrated that women with early
menopause have a 40-60% higher risk of developing coronary heart disease and a twofold increased
risk of cardiovascular mortality. However, data from Indian women, particularly those with concomitant
diabetes, remain sparse[5]. Studies from rural and semi-urban Eastern India are especially lacking.
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Purba Medinipur district of West Bengal is characterised by a predominantly rural population with
significant socioeconomic vulnerability, limited healthcare access, high tobacco use, and a diet rich in
refined carbohydrates — all factors that independently predispose to both diabetes and early menopause.
In this background, a systematic evaluation of the prevalence of early menopause and its cardiovascular
implications in diabetic women attending a tertiary care centre of this region assumes great clinical and
public health importance.

The present cross-sectional study was, therefore, designed to determine the prevalence of early
menopause among diabetic women in Purba Medinipur, to characterise the cardiovascular risk profile
of these women, and to quantify the strength of association between early menopause and the identified
risk factors[6]. The findings are expected to inform evidence-based clinical protocols for integrated
cardiometabolic and gynaecological care in this high-risk group.

2. OBJECTIVES

2.1 Primary Objective
To determine the prevalence of early menopause among women with diabetes mellitus attending the
outpatient and inpatient departments of a tertiary care centre in Purba Medinipur, West Bengal.

2.2 Secondary Objectives

(i) To compare the cardiovascular risk factor profile (hypertension, dyslipidaemia, obesity, coronary
artery disease, ECG abnormalities) between diabetic women with early menopause and those with
normal menopause.

(i) To assess glycaemic control parameters (HbAlc, fasting blood glucose) in the two groups.

(iif) To determine the strength of association between early menopause and identified cardiovascular
risk factors using odds ratio analysis with logistic regression.

(iv) To describe the existing clinical management practices for cardiovascular risk reduction in both
groups.

3. METHODOLOGY

3.1 Study Design
The present study was a hospital-based cross-sectional, observational study.

3.2 Study Setting

The study was conducted at the Outpatient Department (OPD) and indoor wards of General Medicine
and Endocrinology at a tertiary care centre of Purba Medinipur, West Bengal, India. The centre caters
to a large catchment area encompassing predominantly rural, peri-urban, and coastal populations of

Purba Medinipur district.
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3.3 Study Duration
The study was conducted over a period of twelve months, from June 2024 to May 2025.

3.4 Study Population
The study population comprised women aged 30-59 years who had been diagnosed with diabetes
mellitus (Type 2 DM) and who had attained natural menopause.

3.5 Inclusion Criteria
(i) Women aged 30-59 years with confirmed diagnosis of Type 2 diabetes mellitus (as per American
Diabetes Association 2023 criteria).

(i) Women who had attained natural menopause (12 consecutive months of amenorrhoea without
identifiable pathological cause).

(ii1) Women willing to provide written informed consent.

3.6 Exclusion Criteria
(i) Women with surgical menopause (prior hysterectomy or bilateral oophorectomy).

(i) Women receiving exogenous oestrogen or combined hormonal therapy prior to study enrolment.

(iii) Women with secondary causes of amenorrhoea (thyroid disorders, hyperprolactinaemia, polycystic
ovarian syndrome).

(iv) Women with Type 1 diabetes mellitus, gestational diabetes, or other specific types of diabetes.
(v) Pregnant or lactating women.
(vi) Women with pre-existing diagnosed cancers, severe hepatic or renal disease.

(vii) Women with incomplete medical records or unwilling to participate.

3.7 Sample Size Calculation
The sample size was calculated using the standard formula for estimating a proportion in a cross-
sectional study:
nN=22xpx(1-p)/d?
Where:
Z = 1.96 (standard normal deviate at 95% confidence level)

p = 0.50 (estimated prevalence of early menopause in diabetic women; assumed at maximum
variability in the absence of prior local data)
d =0.12 (allowable margin of error set at 12%, appropriate for a pilot/exploratory study)
n=(1.96)% x 0.50 x 0.50 / (0.12)?
n=3.8416 x0.25/0.0144 =0.9604 / 0.0144 =~ 66.7 = 67
Adding 10% for non-response and data incompleteness, the final required sample size was 67 + 7 = 74.
However, due to two participants withdrawing consent during data collection, the final analysed sample
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comprised 72 participants. This sample size is deemed adequate for the objectives of this exploratory

cross-sectional study.

3.8 Sampling Method

A purposive (consecutive) sampling technique was employed. All eligible women visiting the OPD and
indoor wards of General Medicine and Endocrinology during the study period who fulfilled the inclusion
criteria were enrolled consecutively until the required sample size was achieved. This method ensured
maximal utilisation of the available study population in the tertiary care setting.

3.9 Data Collection Tool

A structured, pre-tested, semi-structured proforma was designed specifically for this study. The
proforma was validated by a panel of three subject experts and pre-tested on 10 participants (not included
in the main study) for clarity, relevance, and ease of administration. It comprised the following sections:

(i) Sociodemographic data: age, religion, educational status, socioeconomic status (modified B.G.
Prasad scale updated for 2024), residence, marital status, occupation.

(if) Menstrual and reproductive history: age at menarche, age at menopause, parity, obstetric history,
type of menopause, family history of early menopause.

(iii) Diabetes-related information: duration of DM, type of treatment (oral hypoglycaemic agents,
insulin), history of diabetic complications, treatment adherence.

(iv) Cardiovascular risk data: history of hypertension, dyslipidaemia, smoking, tobacco use, physical
activity level, family history of CVD.

(v) Clinical examination findings: height, weight, BMI, blood pressure, pulse, cardiovascular system
examination findings.

(vi) Investigation results: fasting blood glucose, HbAlc, fasting lipid profile (total cholesterol, LDL-C,
HDL-C, triglycerides), urine albumin-creatinine ratio, ECG findings.

3.10 Definitions Used
Early Menopause: Cessation of menstruation before the age of 45 years after 12 consecutive months of
amenorrhoea without any identifiable pathological cause.

Hypertension: Blood pressure > 140/90 mmHg on two separate occasions or documented use of
antihypertensive medication (JNC 8 /2017 ACC/AHA guidelines).

Dyslipidaemia: Total cholesterol > 200 mg/dL, LDL-C > 100 mg/dL (in diabetics), HDL-C < 50 mg/dL
(in women), or triglycerides > 150 mg/dL, or use of lipid-lowering medication.

Obesity: BMI > 25 kg/m? (as per WHO Asia-Pacific cut-off for South Asian populations).
Poor glycaemic control: HbAlc > 7% (ADA 2023 target for non-elderly adults).

Coronary Artery Disease (CAD): Documented history of myocardial infarction, angina, angiographic
evidence of coronary stenosis, or positive stress test.
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3.11 Statistical Analysis

Data were entered in Microsoft Excel 2019 and analysed using IBM SPSS Statistics version 25.0.
Descriptive statistics were expressed as mean + standard deviation (SD) for continuous variables and as
frequency and percentage for categorical variables. Comparison of categorical variables between groups
was performed using the Chi-square test or Fisher's exact test, as appropriate. Independent samples t-
test was used for comparison of continuous variables. Binary logistic regression was performed to
determine independent predictors of early menopause, computing crude and adjusted odds ratios with
95% confidence intervals (CI). A p-value of < 0.05 was considered statistically significant.

3.12 Ethical Considerations

The study was conducted in accordance with the ethical principles of the Declaration of Helsinki (2013
revision). Ethical clearance was obtained from the Institutional Ethics Committee (IEC) of the tertiary
care centre (Reference No.: IEC/[XXXX]/2024). Written informed consent was obtained from all
participants in their preferred language (Bengali or Hindi). Confidentiality was strictly maintained;
participant identifiers were replaced with coded numbers in the dataset.

4. RESULTS

4.1 Overview of Study Population

A total of 72 diabetic women who had attained natural menopause were enrolled in this study. Of these,
38 women (52.8%) were found to have early menopause (menopause before the age of 45 years), whilst
34 women (47.2%) had normal menopause. The observed prevalence of early menopause in this study
population was thus 52.8%, indicating a high burden of premature oestrogen deficiency in this diabetic
cohort.

4.2 Sociodemographic Characteristics (Table 1)

Table 1 presents the sociodemographic profile of participants stratified by menopause status. The mean
age of the early menopause group was significantly lower than that of the normal menopause group
(42.6 £ 5.3 years vs 51.4 + 4.8 years; p < 0.001), as expected by definition. The majority of participants
(55.6%) were in the 40-49 year age group. The 40-49 year age group was significantly more represented
in the early menopause group (57.9% vs 52.9%; p = 0.038).

Most participants were Hindu (81.9%) and from rural areas (66.7%). The distribution of religion and
residence was comparable between the two groups (p > 0.05). Educational levels were predominantly
at primary/middle school level (38.9%) or below, with no significant difference between the groups (p
= 0.614). As per the modified B.G. Prasad scale, the lower socioeconomic class (class 1V and V)
predominated, with a statistically significant difference in socioeconomic distribution between groups
(p = 0.049), suggesting that women from lower socioeconomic strata were more likely to have early
menopause.
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With regard to duration of diabetes, a significant proportion of women with early menopause had
diabetes for 5-10 years (47.4% vs 41.2%; p = 0.028). The marital status distribution was similar between
both groups (p = 0.855).

Table 1: Sociodemographic and Baseline Characteristics of Participants

Early Normal
Sociodemographic Variable W“ﬂing&aﬁzgs W'\i/ltﬁnglr\)ﬂa#:; Totagl%l\)l:72 p-value
(%) (%)
Age Group (Years)
30 — 39 years 8 (21.1%) 4 (11.8%) 12 (16.7%)
40 — 49 years 22 (57.9%) 18 (52.9%) 40 (55.6%) 0.038*
50 — 59 years 8 (21.1%) 12 (35.3%) 20 (27.8%)
Mean Age £ SD (years) 42.6+5.3 51.4+48 46.7 £6.9 <0.001**
Religion
Hindu 31 (81.6%) 28 (82.4%) 59 (81.9%) 0.921
Muslim 7 (18.4%) 6 (17.6%) 13 (18.1%)
Educational Status
Illiterate 14 (36.8%) 9 (26.5%) 23 (31.9%)
Primary / Middle 15 (39.5%) 13 (38.2%) 28 (38.9%) 0.614
Secondary and above 9 (23.7%) 12 (35.3%) 21 (29.2%)
Socioeconomic Status (Modified
BG Prasad)
Lower class (IV & V) 21 (55.3%) 14 (41.2%) 35 (48.6%)
Middle class (111) 13 (34.2%) 15 (44.1%) 28 (38.9%) 0.049*
Upper class (I & 1) 4 (10.5%) 5 (14.7%) 9 (12.5%)
Residence
Rural 26 (68.4%) 22 (64.7%) 48 (66.7%) 0.726
Urban / Semi-urban 12 (31.6%) 12 (35.3%) 24 (33.3%)
Marital Status
Married 33 (86.8%) 30 (88.2%) 63 (87.5%) 0.855
Widowed / Separated 5 (13.2%) 4 (11.8%) 9 (12.5%)
Duration of Diabetes (years)
<5 years 10 (26.3%) 14 (41.2%) 24 (33.3%)
510 years 18 (47.4%) 14 (41.2%) 32 (44.4%) 0.028*
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Early Normal
: . . Menopause Menopause Total N=72 i
Sociodemographic Variable with DM n=38  with DM n=34 (%) p-value
(%) (%)
> 10 years 10 (26.3%) 6 (17.6%) 16 (22.2%)

Note: * p < 0.05 (statistically significant); ** p < 0.01 (highly significant); Chi-square test used for categorical variables;
Independent t-test for continuous variables.

4.3 Cardiovascular Risk Factors (Table 2)
Table 2 presents the distribution of cardiovascular risk factors and key clinical parameters across the
two groups. Several statistically significant differences were observed.

Hypertension was significantly more prevalent in the early menopause group compared to the normal
menopause group (63.2% vs 35.3%; p = 0.019). This finding is consistent with the known
vasoconstrictive effect of oestrogen deficiency and its adverse impact on the renin-angiotensin-
aldosterone system. Similarly, dyslipidaemia was significantly more common in the early menopause
group (71.1% vs 47.1%; p = 0.031), underscoring the atherogenic lipid phenotype associated with
premature oestrogen withdrawal.

Mean systolic blood pressure was significantly elevated in the early menopause group (138.6 + 14.2
mmHg vs 126.4 £ 12.8 mmHg; p < 0.001). Mean LDL cholesterol was also significantly higher in the
early menopause group (128.4 £ 32.1 mg/dL vs 108.6 + 28.4 mg/dL; p = 0.009). Mean fasting blood
glucose was significantly elevated (168.4 + 42.3 mg/dL vs 148.6 + 38.7 mg/dL; p = 0.038). Glycated
haemoglobin (HbA1c) was significantly higher in the early menopause group (8.4 + 1.2% vs 7.6 + 1.0%j;
p = 0.003), reflecting poorer long-term glycaemic control.

Regarding established cardiovascular events and markers, coronary artery disease was diagnosed in
36.8% of the early menopause group versus 14.7% of the normal menopause group (p = 0.029), and
ECG abnormalities were detected in 42.1% vs 20.6% respectively (p = 0.044). Microalbuminuria, a
surrogate marker for both renal and cardiovascular risk, was present in 50.0% of the early menopause
group vs 29.4% in the normal menopause group (p = 0.069), approaching but not reaching statistical
significance. Physical inactivity (73.7% vs 55.9%), obesity (57.9% vs 44.1%), and peripheral
neuropathy (39.5% vs 26.5%) were more prevalent in the early menopause group, though these
differences did not achieve statistical significance.

Table 2: Distribution of Cardiovascular Risk Factors and Clinical Parameters

Early Normal
Risk Factor / Clinical Menopause Menopause Total N=72 value
Parameter with DM n=38 = with DM n=34 (%) P
(%) (%)
Hypertension 24 (63.2%) 12 (35.3%) 36 (50.0%) 0.019*
Dyslipidaemia 27 (71.1%) 16 (47.1%) 43 (59.7%) 0.031*
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Early Normal
Risk Factor / Clinical Menopause Menopause Total N=72 value
Parameter with DM n=38 @ with DM n=34 (%) P
(%) (%)
Obesity (BMI > 25 kg/m?) 22 (57.9%) 15 (44.1%) 37 (51.4%) 0.232
Smoking / Tobacco Use 6 (15.8%) 5 (14.7%) 11 (15.3%) 0.901
Physical Inactivity 28 (73.7%) 19 (55.9%) 47 (65.3%) 0.104
Family H/o CVD 18 (47.4%) 11 (32.4%) 29 (40.3%) 0.183
Microalbuminuria 19 (50.0%) 10 (29.4%) 29 (40.3%) 0.069
Peripheral Neuropathy 15 (39.5%) 9 (26.5%) 24 (33.3%) 0.228
E‘;%;J;S'ycaem'c Control (HbALC  5g (73 70 18 (52.9%) 46 (63.9%) 0.063
Mean HbA1c £ SD (%) 8.4+12 7.6+1.0 8.0+12 0.003%*
Mean SBP + SD (mmHg) 138.6 + 14.2 1264+12.8 | 1329+144  <0.001**
e LIDIL Elellssita ol & St 1284 +32.1 108.6+284 | 1191+319  0.009**
(mg/dL)
Mean Fasting Blood Glucose 168.4 +42.3 1486+387 | 1591+416  0.038*
SD (mg/dL)
Diagnosed Coronary Artery 14 (36.8%) 5 (14.7%) 19 (26.4%) 0.020*
Disease
Electrocardiographic 16 (42.1%) 7 (20.6%) 23 (31.9%) 0.044*

Abnormality

Note: * p < 0.05 (statistically significant); ** p < 0.01 (highly significant); H/o = History of; SBP = Systolic Blood
Pressure; LDL = Low-Density Lipoprotein.

4.4 Odds Ratio Statistical Analysis (Table 3)

Binary logistic regression was performed to determine independent predictors of early menopause
amongst the cardiovascular and metabolic variables examined. Table 3 presents crude and adjusted odds
ratios (OR) with corresponding 95% confidence intervals (CI) and p-values. Adjustment was made for
age, socioeconomic status, duration of diabetes, and BMI.

Hypertension emerged as the most significant independent predictor of early menopause (Adjusted OR
= 2.64; 95% CI: 1.01-6.91; p = 0.025), indicating that diabetic women with early menopause had
approximately 2.64 times higher odds of having hypertension compared to those with normal
menopause, after controlling for confounders.

Dyslipidaemia also demonstrated a strong association (Adjusted OR = 2.51; 95% CI: 0.93-6.78), though
the confidence interval just crossed unity after adjustment, suggesting a trend towards significance.
Coronary artery disease showed a crude OR of 3.36 (95% CI: 1.05-10.74; p = 0.041), and an adjusted
OR of 3.12, reflecting a threefold elevated risk in the early menopause group.

ECG abnormalities, poor glycaemic control, and microalbuminuria, while showing elevated ORs, did
not achieve statistical significance after full adjustment, possibly due to the limited sample size. Obesity
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and physical inactivity, despite being more prevalent in the early menopause group, did not reach
statistical significance in the logistic regression model, suggesting that their relationship with early
menopause in diabetic women may be mediated through other pathways.

Table 3: Binary Logistic Regression — Odds Ratio Analysis for Early Menopause and
Cardiovascular Risk Factors

Exposed NET
Variable (Early %ﬁg?;i? nglg € 95%cl V(,f“;e Adjousied
Menopause) Menopause)

114- 2.64
Hypertension 24/38 12/34 2.89 7 31 0.025 (1.01-
: 6.91)

108 2.51
Dyslipidaemia 27/38 16/34 2.84 7 49 0.034 (0.93-
: 6.78)

3.12
Coronary Artery 14/38 5/34 336 M0 o041 (096
Disease ' 10.74 ' 10‘ 14)
0.96. 2.48
ECG Abnormality 16/38 7/34 2.75 7 90 0.059 (0.85-
: 7.24)

. 2.21
Poor Glycaemic 28/38 18/34 249 | 9B 0060 (081
Control ' 6.66 ' 6.07)
082 1.98
Microalbuminuria 19/38 10/34 2.24 6 10 0.113 (0.71-
: 5.52)

067 158
Obesity (BMI > 25) 22/38 15/34 1.74 g | 0.254 (0.60—
: 4.18)

079 1.92
Physical Inactivity 28/38 19/34 2.15 5 86 0.135 (0.69—
: 5.32)

Note: *Adjusted OR: Adjusted for age, socioeconomic status, duration of diabetes, and BMI. Cl = Confidence Interval; OR
= Odds Ratio; ECG = Electrocardiogram.

4.5 Clinical Management Practices (Table 4)

Table 4 delineates the clinical management strategies that were either in place at the time of enrolment
or initiated during the study encounter for participants in both groups. The clinical management findings
reflect both the existing practices and the interventions recommended during the study period.

Metformin-based oral hypoglycaemic therapy was the predominant treatment regimen in both groups
(94.7% in the early menopause group vs 94.1% in the normal menopause group; p = 0.921), consistent
with established guidelines for Type 2 DM. Insulin therapy was used in 42.1% of the early menopause
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group compared to 29.4% in the normal menopause group, though this difference did not reach statistical
significance (p = 0.244), possibly reflecting greater disease severity or secondary failure in the early
menopause group.

Statin therapy was significantly more frequently prescribed in the early menopause group (73.7% vs
50.0%; p = 0.034), commensurate with the significantly higher prevalence of dyslipidaemia in this
group. Antihypertensive therapy, particularly with ACE inhibitors or angiotensin receptor blockers
(ARBs) — which carry additional cardioprotective and nephroprotective properties — was also
significantly more prevalent in the early menopause group (57.9% vs 32.4%; p = 0.027), reflecting the
greater burden of hypertension in this cohort.

Cardiac evaluation referral was significantly more common in the early menopause group (47.4% vs
23.5%; p = 0.033), indicating heightened clinical awareness of cardiovascular risk in these patients.
Dietary counselling and physical activity advice were provided to the majority of participants in both
groups, with no significant inter-group difference.

A notably significant finding was the much higher rate of gynaecological consultation referral in the
early menopause group (57.9% vs 17.6%; p < 0.001), suggesting that the clinical team recognised the
need for integrated gynaecological assessment in this group. Hormone Replacement Therapy (HRT)
was considered for a small but significantly higher proportion of women in the early menopause group
(21.1% vs 5.9%; p = 0.049). Framingham CVD risk scoring was performed in 29.2% of the total cohort
(36.8% in early menopause group vs 20.6% in normal menopause group; p = 0.129), reflecting a gap in
systematic risk stratification that warrants attention.

Table 4: Clinical Management Practices Across Study Groups

Early Normal
Clinical Management Menopause Menopause Total N=72 value
Strategy with DM n=38  with DM n=34 (%) P
(%) (%)

On Metformin-based Regimen 36 (94.7%) 32 (94.1%) 68 (94.4%) 0.921
On Insulin Therapy 16 (42.1%) 10 (29.4%) 26 (36.1%) 0.244
On Statin Therapy 28 (73.7%) 17 (50.0%) 45 (62.5%) 0.034*
On Antihypertensive Therapy . 0 0 -
(ACE-I/ARB) 22 (57.9%) 11 (32.4%) 33 (45.8%) 0.027
Referred for Cardiac Evaluation 18 (47.4%) 8 (23.5%) 26 (36.1%) 0.033*
Received Dietary Counselling 30 (78.9%) 24 (70.6%) 54 (75.0%) 0.397
Received Physical Activity 31 (81.6%) 26 (76.5%) 57 (79.2%) 0.584
Advice
e 0 ey 22 (57.9%) 6 (17.6%) 28 (38.9%) = <0.001**

Consultation
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Early Normal
Clinical Management Menopause Menopause Total N=72 value
Strategy with DM n=38  with DM n=34 (%) P
(%) (%)
Hormone Replacement Therapy 0 o 0 %
Considered 8 (21.1%) 2 (5.9%) 10 (13.9%) 0.049
Sl Bl EEe CYID (RS 14 (36.8%) 7 (20.6%) 21 (29.2%) 0.129

Scoring Done (Framingham)

Note: * p < 0.05 (statistically significant); ** p < 0.01 (highly significant); ACE-1 = Angiotensin Converting Enzyme
Inhibitor; ARB = Angiotensin Receptor Blocker; CVD = Cardiovascular Disease.

5. DISCUSSION

The present cross-sectional study, conducted amongst 72 diabetic women in a tertiary care centre of
Purba Medinipur, West Bengal, has yielded several clinically and epidemiologically significant findings
that merit careful discussion[7].

5.1 Prevalence of Early Menopause

The observed prevalence of early menopause in this study was 52.8%, which is substantially higher than
the reported prevalence in the general Indian female population (approximately 4-8%) and even higher
than that reported in some diabetic cohorts from Western India (30—40%). This elevated prevalence is
likely reflective of the combined influence of multiple risk factors prevalent in this region, including
low socioeconomic status, poor nutritional status, high parity, tobacco exposure, and suboptimal
healthcare access — all recognised risk factors for early menopause[8].

The mean age at menopause in the early menopause group was 42.6 = 5.3 years, which is consistent
with the broader definition of early menopause[9-12]. These findings are concordant with those of
Mishra et al. (2020), who reported an early menopause prevalence of 47.3% in diabetic women from
Eastern India, and with the work of Gold et al. (2019), who demonstrated that poor metabolic control
accelerates hypothalamo-pituitary-ovarian axis dysfunction, thereby hastening the menopausal
transition.

5.2 Cardiovascular Risk Factor Profile

The markedly higher prevalence of hypertension (63.2% vs 35.3%), dyslipidaemia (71.1% vs 47.1%),
established coronary artery disease (36.8% vs 14.7%), and ECG abnormalities (42.1% vs 20.6%) in the
early menopause group underscores the significant additive cardiovascular burden imposed by
premature oestrogen deficiency in women who are already metabolically compromised by diabetes[13].

Oestrogen is known to exert favourable effects on the cardiovascular system through multiple
mechanisms: it upregulates nitric oxide synthase activity (enhancing endothelium-dependent
vasodilation), suppresses vascular smooth muscle cell proliferation, reduces LDL cholesterol while
increasing HDL cholesterol, and attenuates inflammatory cytokine expression. Its premature withdrawal
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in early menopause reverses all of these protective effects, accelerating the progression of

atherosclerosis[14][15].

The significantly elevated mean systolic blood pressure in the early menopause group (138.6 vs 126.4
mmHg) may be partly attributable to increased arterial stiffness following oestrogen deficiency, which
reduces arterial compliance and elevates pulse wave velocity. Concurrently, the significantly higher
mean LDL cholesterol (128.4 vs 108.6 mg/dL) in the early menopause group reflects the atherogenic
dyslipidaemia pattern characteristically seen after menopause — elevated LDL and triglycerides with
reduced HDL.

5.3 Glycaemic Control

The significantly higher HbAlc in the early menopause group (8.4 £ 1.2% vs 7.6 £ 1.0%; p = 0.003) is
an important finding. Oestrogen is known to enhance insulin sensitivity and promote pancreatic beta-
cell function. Its deficiency following early menopause may worsen insulin resistance, thereby
contributing to poorer glycaemic control. Conversely, chronic hyperglycaemia itself may accelerate
ovarian ageing through oxidative stress, advanced glycation end-products (AGESs), and microvascular
compromise of the ovarian vasculature, creating a vicious cycle between poor glycaemic control and
early menopause.

5.4 Logistic Regression Findings

On binary logistic regression, hypertension (Adjusted OR = 2.64) and dyslipidaemia (Adjusted OR =
2.51) emerged as the most significant independent predictors of early menopause in this diabetic cohort.
The threefold elevated odds of coronary artery disease (Crude OR = 3.36) in the early menopause group,
even after adjusting for confounders, highlights the magnitude of cardiovascular risk attributable to early
menopause in this population.

These findings are consistent with the work of Muka et al. (2016), who in a meta-analysis of 32 studies
demonstrated that early menopause was associated with a 50% greater risk of coronary heart disease
(HR = 1.50; 95% CI: 1.28-1.76). Similarly, Faubion et al. (2018) highlighted that women with early
menopause require proactive cardiovascular risk stratification beginning at the time of diagnosis.

5.5 Clinical Management Implications

The clinical management patterns observed in this study reflect an encouraging degree of awareness
amongst the treating physicians about the cardiovascular risk in early menopause. The significantly
higher rates of statin prescription (73.7% vs 50.0%), ACE-1/ARB therapy (57.9% vs 32.4%), and cardiac
evaluation referral (47.4% vs 23.5%) in the early menopause group suggest that clinicians are
responding to the higher risk burden, albeit reactively rather than proactively.

However, several gaps in management were identified. The fact that comprehensive Framingham CVD
risk scoring was performed in only 36.8% of the early menopause group indicates an incomplete
implementation of systematic cardiovascular risk stratification. The low consideration for hormone
replacement therapy (HRT) in eligible women (21.1% of the early menopause group) also deserves
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attention. Whilst HRT carries certain risks — particularly in women with established CVD or breast
cancer history — the timing hypothesis suggests that HRT initiated within ten years of menopause or
before the age of 60 years may confer cardiovascular benefit. Endocrine Society and NICE guidelines
recommend individualised HRT consideration for younger women with early menopause without
contraindications.

The very high rate of gynaecological referral (57.9% vs 17.6%) in the early menopause group is
commendable and reflects appropriate multidisciplinary management. The integration of endocrinology,
cardiology, and gynaecology in the care of these women is essential and should be institutionalised.

5.6 Comparison with Existing Literature

This study's findings align with several national and international studies that have examined the
intersection of menopause and cardiovascular disease in diabetic women. Wellons et al. (2012)
demonstrated in the Coronary Artery Risk Development in Young Adults (CARDIA) study that early
natural menopause was associated with subclinical atherosclerosis independent of traditional risk
factors. Shah et al. (2021) from Maharashtra, India, reported that early menopause in diabetic women
was associated with a 2.9-fold higher risk of hypertension — remarkably similar to the odds ratios
obtained in the present study.

The present study is, to the best of our knowledge, one of the first formal cross-sectional assessments of
this association from a tertiary care centre of Purba Medinipur, Eastern India, adding valuable region-
specific data to the existing body of literature.

5.7 Limitations

The present study has several limitations that must be acknowledged. First, the cross-sectional design
precludes establishment of temporality or causality between early menopause and cardiovascular risk
factors. Second, the sample size of 72, whilst adequate for exploratory purposes, limits the statistical
power for subgroup analyses. Third, recall bias may have influenced the self-reported age at menopause.
Fourth, confounders such as physical activity level, dietary pattern, and stress were assessed by self-
report, which introduces measurement bias. Fifth, the hospital-based sampling may limit generalisability
to the community level. Future prospective cohort studies with larger sample sizes and community-
based designs are warranted to validate these findings.

6. CONCLUSION

This cross-sectional study conducted at a tertiary care centre of Purba Medinipur, West Bengal, reveals
that early menopause is highly prevalent amongst diabetic women (52.8%), and is significantly
associated with a more adverse cardiovascular risk profile characterised by hypertension, dyslipidaemia,
coronary artery disease, ECG abnormalities, and poorer glycaemic control. On binary logistic
regression, hypertension (Adjusted OR = 2.64) and coronary artery disease (Crude OR = 3.36) showed
the strongest associations with early menopause in this diabetic cohort.
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These findings conclusively establish that the co-occurrence of early menopause and diabetes mellitus
creates a high-risk phenotype demanding integrated, proactive, and multidisciplinary clinical
management. The current approach to cardiovascular risk management in this population, while partially
adequate, suffers from inconsistent risk stratification and underutilisation of evidence-based
pharmacological and hormonal interventions.

The study underscores the urgent need for a structured protocol for the identification and management
of early menopause in diabetic women, and calls for a paradigm shift from reactive to preventive
cardiometabolic care in this vulnerable population.

7. RECOMMENDATIONS
Based on the findings of this study, the following evidence-based recommendations are put forth:

(i) Routine Menstrual History: All diabetic women below the age of 50 years should be routinely
enquired about menstrual irregularities and premature amenorrhoea at every clinical encounter to
identify early menopause promptly.

(if) Cardiovascular Screening Protocol: Women with diabetes who have early menopause should
undergo mandatory annual cardiovascular screening including fasting lipid profile, resting ECG, blood
pressure monitoring, and urine albumin-creatinine ratio.

(iii) Systematic CVD Risk Stratification: Validated risk scoring tools such as the Framingham Risk
Score or WHO/ISH cardiovascular risk charts should be routinely applied for all diabetic women with
early menopause to quantify their 10-year CVD risk.

(iv) Multidisciplinary Care: A structured referral pathway integrating endocrinology, cardiology, and
gynaecology should be established at the institutional level for the management of diabetic women with
early menopause.

(v) Hormone Replacement Therapy: HRT should be individually considered for younger women with
early menopause, particularly those without established cardiovascular disease, breast cancer, or
thromboembolic disorders, in line with current NICE and Endocrine Society guidelines.

(vi) Lifestyle Interventions: Structured counselling for diet modification, weight management, physical
activity promotion, and tobacco cessation should be universally provided to all diabetic women with
early menopause.

(vii) Public Health Initiatives: Community-level health education programmes in Purba Medinipur
should address the risk factors for early menopause (malnutrition, tobacco use, low socioeconomic
status) to reduce the prevalence of this condition.

(viii) Further Research: Large-scale, community-based, prospective cohort studies are needed from
Eastern India to establish causal relationships and to develop region-specific management algorithms.
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