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ABSTRACT

Background: Menopausal transition in women with type 2 diabetes mellitus (T2DM) is associated with
metabolic changes that may adversely affect lipid profile and increase the risk of vascular
complications. This study compared lipid abnormalities, glycaemic parameters, and diabetes-related
complications between premenopausal and postmenopausal women with T2DM.

Methods: A cross-sectional observational study was conducted over 18 months among 120 women
with T2DM (60 premenopausal and 60 postmenopausal) attending a tertiary care teaching hospital in
Kuppam, Andhra Pradesh. Clinical evaluation, anthropometry, fasting lipid profile, fasting and
postprandial blood glucose, glycated haemoglobin (HbA1c), urine analysis, fundus examination, and
electrocardiography were performed. Data were analysed using independent-sample t test and chi-
square test, with p<0.05 considered statistically significant.

Results: Postmenopausal women had a significantly longer duration of diabetes than premenopausal
women (5.89+5.86 vs 3.46+3.08 years; p=0.011). LDL cholesterol (94.98+35.44 vs 81.05+32.82 mg/dL;
p=0.027), VLDL cholesterol (44.11+21.92 vs 34.86+20.66 mg/dL; p=0.019), and TC/HDL ratio
(5.96+1.71 vs 4.87+1.86; p=0.039) were significantly higher among postmenopausal women, whereas
total cholesterol, triglycerides, and HDL cholesterol showed no significant differences. Nephropathy
(16.7% vs 5.0%; p=0.047) and microvascular complications (31.7% vs 20.0%; p=0.016) were significantly
more common in postmenopausal women.

Conclusions: Postmenopausal women with T2DM exhibited a more atherogenic lipid profile and a
higher burden of diabetic complications than premenopausal women. Routine lipid screening and
early management of dyslipidaemia and vascular complications may reduce long-term cardiovascular
risk and improve clinical outcomes in this high-risk population.

Keywords: Type 2 Diabetes Mellitus, Menopause, Dyslipidaemia, Lipid Profile, LDL Cholesterol, VLDL
Cholesterol, Diabetic Complications.

INTRODUCTION diabetes in India ranges from 6% to 12% in

Non-communicable diseases (NCDs) have
emerged as the leading cause of mortality
worldwide, accounting for more than 60% of all
global deaths. 12 Once considered ailments of
affluent societies, NCDs including diabetes, how
pose a significant threat to low- and middle-
income countries, with the majority of NCD
related deaths occurring in these regions.
3India  exemplifies this global shift,
experiencing a dramatic rise in diabetes
prevalence over recent decades. *°

India often referred to as the "diabetes capital
of the world," faces a heterogeneous and
rapidly escalating diabetes burden. #® Recent
estimates indicate that the prevalence of

urban areas and 2% to 3% in rural regions, with
significant  regional and  socioeconomic
disparities.®” Urbanization, sedentary lifestyles,
unhealthy dietary patterns, and high body mass
index (BMI) are key modifiable risk factors
fueling this epidemic—particularly in southern
and western states such as Tamil Nadu, Goa,
and Karnataka, which report the highest
prevalence rates.*’

Amid the increasing prevalence of diabetes in
India, certain subgroups of the population face
distinct  vulnerabilities.  Notably, = women
undergoing the menopausal transition are at
heightened risk. The interplay between
menopause and diabetes is particularly
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concerning, as fluctuations in estrogen and
progesterone during this transition significantly
impact glucose metabolism and insulin
sensitivity, thereby increasing the risk of type 2
diabetes and metabolic syndrome.® ° The
decline in estrogen levels after menopause
contributes to increased central adiposity,
adverse lipid profiles, and reduced insulin
sensitivity, all of which are established risk
factors 2 for diabetes.*1?

The menopausal transition also leads to a
redistribution of body fat and significant
changes in blood lipid levels (like cholesterol
and triglycerides), which contribute to
accelerated hardening of the arteries and
heightened cardiovascular risk.1®'* These lipid
abnormalities are generally more pronounced in
postmenopausal diabetic women compared to
pre-menopausal diabetic women.>® Such
changes collectively lead to a significantly
increased risk of cardiovascular diseases (CVD),
including coronary artery disease and stroke,
which remain leading causes of illness and
death in this population. 20-24

Understanding the distinct patterns and
determinants of dyslipidemia in pre- and post-
menopausal women with type 2 diabetes is
crucial, as these differences may under lie the
observed disparities in cardiovascular risk
between these groups.?> Identifying the specific
impact of menopausal transition on lipid profiles
can help in risk stratification and inform the
development of tailored screening protocols for
early detection of dyslipidemia in diabetic
women.® Given the rising prevalence of
diabetes and the unique metabolic challenges
faced by pre- and post-menopausal women,
understanding the patterns and mechanisms of
dyslipidemia in this population is essential. Such
insights are critical to developing screening and
treatment strategies aimed at reducing
cardiovascular complications in diabetic women
across menopausal stages.?>?

Accordingly, this study aims to evaluate the lipid
profile differences between pre- and post-
menopausal women with type 2 diabetes
mellitus, with a focus on identifying the specific
impact of menopausal transition on
dyslipidemia. By addressing these aims, the
study seeks to provide a clearer understanding
of how menopausal status influences lipid
abnormalities in 3 diabetic women, there by
informing clinical Management and guiding
targeted public health interventions for this
high-risk population

MATERIAL AND METHODS

Study design: This study was conducted as a
cross-sectional observational study designed to
assess dyslipidemia among premenopausal and
postmenopausal women with type2 diabetes
mellitus.

Study setting: The study was carried out in the
diabetic clinic of a tertiary care teaching
hospital attached to a medical college located
in Kuppam, Andhra Pradesh. All clinical
evaluations, laboratory investigations, and data
collection procedures were performed within
the facilities of the same institution.

Study duration: The study was conducted over
a period of 18 months, which included
participant recruitment, data collection,
laboratory investigations, and analysis.

Study population: The study population
consisted of women diagnosed with type 2
diabetes mellitus attending the diabetic clinic.
Both premenopausal and postmenopausal
women who fulfilled the eligibility criteria were
included in the study.

Inclusion and Exclusion Criteria: Women
diagnosed with type 2 diabetes mellitus as per
standard diagnostic criteria and belonging to
either premenopausal or postmenopausal
status were included in the study. Women who
were receiving lipid-lowering medications,
those who had undergone hysterectomy, and
those on hormone replacement therapy were
excluded from the study.

Sample size: A total sample size of 120
participants was included in the study. This
comprised 60 premenopausal women with type
2 diabetes mellitus and 60 postmenopausal
women with type 2 diabetes mellitus. The
sample size was calculated based on previously
published literature, considering the expected
prevalence, precision, and confidence level.
Sampling technique: A purposive sampling
technique was adopted for participant selection.
Eligible women attending the diabetic clinic
during the study period were screened
consecutively. Those fulfilling the inclusion
criteria were approached for participation. The
sampling method ensured balanced
representation of both premenopausal and
postmenopausal  diabetic women, with
recruitment continuing until the required
sample size for each group was achieved.
Study procedure: After obtaining ethical
approval, eligible participants were identified
during routine outpatient visits. Written
informed consent was obtained from all
participants prior to enrollment. A detailed
clinical evaluation was performed, including
recording of demographic details, medical
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history, menstrual history, and treatment
history. A thorough general physical
examination and systemic examination were
conducted for each participant. Blood pressure
and vital parameters were recorded using
standard methods. Participants  were
categorized into premenopausal and
postmenopausal groups based on menstrual
history. All procedures were carried out
uniformly for both groups to ensure
consistency.

Data collection: Data collection was carried
out  using a structured proforma.
Sociodemographic details, personal history,
family history and clinical characteristics were
documented. Anthropometric measurements
such as height and weight were recorded, and
body mass index was calculated. After an
overnight fasting period of at least eight hours,
venous blood samples were collected under
aseptic precautions. Samples were processed
according to institutional laboratory protocols.
Biochemical investigations included fasting
blood sugar, postprandial blood sugar, fasting
lipid profile, and glycosylated hemoglobin.
Serum total cholesterol, triglycerides, high-
density lipoprotein cholesterol, low-density
lipoprotein cholesterol, and very-low-density
lipoprotein  cholesterol were estimated.
Additional evaluations such as urine analysis,
fundus examination, and resting
electrocardiography were performed as part of
routine assessment. All collected data were
recorded systematically in a predefined format.
Study tools: The tools used in the study
included fasting blood sugar estimation,
postprandial blood sugar estimation, fasting
lipid profile  assessment,  glycosylated
hemoglobin measurement, urine routine

RESULTS

examination, resting 12-lead
electrocardiography, and blood pressure
measurement.

Independent and Outcome Variables:

Independent variables included age,
menopausal status, duration of menopause,
duration of diabetes, and clinical characteristics.

Outcome variables included serum lipid
parameters such as total cholesterol,
triglycerides, high-density lipoprotein

cholesterol, low-density lipoprotein cholesterol,
very-low-density lipoprotein cholesterol, and
glycosylated hemoglobin levels.

Ethical considerations: Ethical approval for
the study was obtained from the Institutional
Human Ethics Committee prior to initiation.
Written informed consent was obtained from all
participants. Confidentiality of participant
information was maintained by assigning
unique identification numbers, and personal
identifiers were not disclosed at any stage.
Participation was voluntary, and participants
were free to withdraw from the study at any
time without affecting their medical care.
Statistical analysis: The collected data were
entered into a spreadsheet and analyzed using
STATA version 14. Descriptive statistics were
used to summarize the data. Categorical
variables were expressed as frequencies and
percentages, while continuous variables were
summarized as mean and standard deviation.
Inferential analysis was performed using
appropriate  statistical tests. Independent
sample t-tests were applied to compare
continuous variables between groups, and chi-
square tests were used to assess associations
between categorical variables. Ap value less
than 0.05 was considered statistically
significant

Table 1. Baseline Demographic and Lipid Profile Characteristics of Premenopausal and Postmenopausal
Women with Type 2 Diabetes Mellitus

Variable Premenopausal DM n (%) Postmenopausal DM n (%) | P value
20-30 0 (0)
Age 31-40 179((1311'77)) 0(0)
group 41-50 33 (55) 0 (0) 7 (11.7) <0.001
(Years) 51-60 0(0) 1 (1.7) 18 (30)
61-70 >70 ) 25 (41.7) 10 (16.7)
BMI <20.0 13 (21.7) 10 (16.7)
21.0-22.0 24 (40)
range 93.0-24.9 22 (36.7) 26 (43.3) 0.447
(kg/ m2) 5250 23 (38.3) 2(3.3) 0(0)
Total . .
cholester Borc!erllne h_lgh 9 (15.0) 7 (11.7) 0.583
ol Desirable High 47 (78.3) 4 (6.7) 51 (85.0) 2 (3.3)
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Borderline high 9 (15) 8 (13.3)
Triglyceri ngh 26 (43.3) 19 (31.7) 0.488
des Optimal 21 (35) 4 (6.7) 29 (48.3)
Very high ' 4 (6.7)
High 1(1.7) 1(1.7)
HDL Low 43 (71.7) 41 (68.3 0.921
Normal 16 (26.7) 18 (30)
Borderline high 5(8.3)
High 90((105)) 1(1.7)
LDL Near Optimal 13 (31.7) 11 (18.3) 0.012
Optimal 31 (51.7) 1 (17) 43 (71.7)
Very high ) ) 0(0)
Elevated 39 (65) 31 (51.7)
VLDL Normal 21 (35) 29 (48.3) 0.019
Table 1 compares the baseline demographic with respect to BMI categories, total

characteristics and categorical
parameters

lipid
between

premenopausal

profile
and

cholesterol, triglycerides, or HDL cholesterol
categories. However, LDL cholesterol (P=0.012)

postmenopausal women with type 2 diabetes
mellitus.  Postmenopausal women  were
significantly older than premenopausal women
(P<0.001). No  statistically  significant
differences were observed between the groups

and VLDL cholesterol (P=0.019) distributions
differed significantly between the two groups,
with postmenopausal women demonstrating a
higher proportion of abnormal LDL and VLDL
levels.

Table 2. Comparison of Clinical Characteristics, Glycaemic Parameters, and Lipid Profile between
Premenopausal and Postmenopausal Women with Type 2 Diabetes Mellitus

Variable Premenopausal Postmenopausal Mean P value
Mean (SD) Mean (SD) difference
Duration of
diabetes 3.46 (3.08) 5.89 (5.86) -2.43 0.011
Total cholesterol 161.50 (41.60) 164.70 (48.96) -3.20 0.700
Triglycerides 200.33 (167.25) 243.18 (215.98) -42.85 0.227
HDL 36.30 (10.44) 34.70 (11.26) 1.60 0.421
LDL 81.05 (32.82) 94.98 (35.44) -13.93 0.027
VLDL 34.86 (20.66) 44.11 (21.92) -9.25 0.019
TC/HDL ratio 4.87 (1.86) 5.96 (1.71) -0.98 0.039
FBS 152.81 (53.83) 144.27 (55.24) 8.54 0.455
PPBS 241.08 (47.86) 195.76 (71.4) 45.31 0.008
HBA1C 11.43 (2.95) 9.87 (2.64) 1.56 0.042
Table 2 presents the comparison of clinical, cholesterol (P=0.019), and TC/HDL ratio

glycaemic, and lipid profile parameters between
premenopausal and postmenopausal women
with type 2 diabetes mellitus. Postmenopausal
women had a significantly longer duration of
diabetes than  premenopausal women
(P=0.011). They also exhibited significantly
higher LDL cholesterol (P=0.027), VLDL

(P=0.039). In contrast, premenopausal women
had significantly higher postprandial blood
sugar (P=0.008) and HbAlc levels (P=0.042).
No significant differences were observed in
fasting blood glucose, total cholesterol,
triglycerides, or HDL cholesterol.

Table 3. Association of Body Mass Index Categories with Clinical and Biochemical Parameters among
Premenopausal and Postmenopausal Women with Type 2 Diabetes Mellitus

. Postmenopausal
Variable Premenopausal Mean (SD) Mean (SD) P value
Duration <20.0 4.01 (3.73) 2.79 (2.84) 0.468
of 21.0-22.0 4.11 (3.81) 4.95 (5.81) 0.614
diabetes 23.0-24.9 2.98 (2.20) 7.64 (6.19) 0.013
>25.0 1.10 (1.27) NA NA
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<20.0 128.46 (91.32) 269.00 (222.38) 0.086
Triglycer | 21.0-22.0 239.14 (159.15) 237.54 (199.47) 0.976
ides 23.0-24.9 180.78 (153.78) 238.46 (235.29) 0.310
>25.0 465.50 (498.51) NA NA
<20.0 39.31 (7.81) 33.60 (9.45) 0.140
HDL 21.0-22.0 37.59 (12.57) 33.12 (11.46) 0.216
23.0-24.9 34.13 (9.24) 36.58 (11.82) 0.421
>25.0 27.50 (9.19) NA NA
<20.0 81.83 (26.60) 86.02 (32.57) 0.745
LDL 21.0-22.0 85.45 (36.08) 96.42 (34.55) 0.299
>23.0 80.12 (37.92) 97.09 (38.01) 0.038
<20.0 36.06 (29.78) 54.20 (31.15) 0.174
VLDL 21.0-22.0 40.40 (18.21) 41.86 (19.53) 0.794
>23.0 29.85 (15.88) 42.32 (19.62) 0.018
<20.0 4.32 (1.75) 4.90 (1.74) 0.441
TC/HDL 21.0-22.0 5.23 (1.90) 5.58 (1.77) 0.514
ratio 23.0-24.9 4.71 (1.85) 5.86 (1.64) 0.047
>25.0 6.50 (1.70) NA NA

Table 3 demonstrates the association between
BMI categories and selected clinical and
biochemical parameters among premenopausal
and postmenopausal women with type 2
diabetes mellitus. Increasing BMI was
associated with a significantly longer duration
of diabetes, higher LDL cholesterol, higher

VLDL cholesterol, and an increased TC/HDL
ratio, particularly among postmenopausal
women. Although triglyceride levels tended to
increase and HDL cholesterol tended to
decrease with increasing BMI, these differences
did not reach statistical significance across all
BMI categories.

Table 4: Correlation of BMI with Clinical and Biochemical Parameters in Premenopausal DM and
Postmenopausal DM

Variable Premenopausal| Premenopausal| Postmenopausal| Postmenopausal
IDM r IDM p value IDM r IDM p value
Age 0.18 0.152 0.33 0.009
Diabetic (yrs) -0.17 0.210 0.25 0.091
HBA1C -0.32 0.012 -0.16 0.221
TC 0.01 0.950 0.02 0.910
TGL 0.25 0.248 -0.35 0.046
HDL -0.24 0.358 0.31 0.039
LDL 0.05 0.700 0.31 0.097
VLDL -0.23 0.084 -0.49 0.012
TC/HDLC 0.12 0.380 -0.26 0.067
FBS 0.01 0.960 -0.06 0.690
PPBS -0.09 0.610 -0.39 0.120
The correlation of BMI with clinical and significant positive correlation with age (r =

biochemical parameters is presented using
Pearson’s correlation coefficient. In
premenopausal DM, BMI showed a significant
negative correlation with HbAlc (r = -0.32, p
= 0.012), while other variables did not show
statistically  significant  associations.  In
postmenopausal DM, BMI demonstrated a

0.33, p = 0.009) and HDL (r = 0.31, p = 0.039),
and a significant negative correlation with
triglycerides (r = —0.35, p = 0.046) and VLDL
(r = -0.49, p = 0.012). Other parameters did
not show statistically significant correlations
with BMI.
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Table 5. Comparison of Diabetic Complications and Dyslipidaemia between Premenopausal and
Postmenopausal Women with Type 2 Diabetes Mellitus

. Premenopausal DM n | Postmenopausal
Variable (%) DM n (%) P value
Urine protein- Absent 57 (95) 50 (83.3)
defined Present 3(5) 10 (16.7) 0.047
nephropathy )
No
— - 48 (80) 41 (68.3)
Complications E/Io_mpllcatlons 12 (20) 19 (31.7) 0.016
icrovascular
Overall Absent 10 (20) 5(10.6) 0.032
dyslipidemia Present 40 (80) 42 (89.4) )
Total cholesterol- |\ o 44 (88) 38 (80.8)
defined 0.048
. . Present 6 (12) 9(19.2)
dyslipidaemia
T”g!eyffs;fe' Absent 25 (50) 16 (34) 0,016
- ) Present 25 (50) 31 (66) '
dyslipidemia
HDL-defined Absent 17 (34) 15 (31.9) 0.099
dyslipidaemia Present 33 (66) 32 (68.1) )
LDL-defined Absent 45 (90) 42 (89.4) 1.000
dyslipidaemia Present 5 (10) 5 (10.6) )
Table 5 compares diabetic complications and total cholesterol-defined dyslipidaemia
dyslipidaemia between premenopausal and (P=0.048), and triglyceride-defined
postmenopausal women. Postmenopausal dyslipidaemia (P=0.016) were also significantly

women had a significantly higher prevalence of
proteinuria suggestive of diabetic nephropathy
(P=0.047) and microvascular complications
(P=0.016). Overall dyslipidaemia (P=0.032),

more common among postmenopausal women.
However, no significant differences were
observed in HDL-defined or LDL-defined
dyslipidaemia between the groups.

Table 6. Association of Body Mass Index and Diabetic Complications among Premenopausal and
Postmenopausal Women with Dyslipidaemia

Premenopausal DM Postmenopausal DM P
Variable with dyslipidemia with dyslipidemia value
n (%) n (%)
<20.0 5(12.5) 6 (14.3)
21.0-22.0 15 (37.5) 17 (40.5)
BMI range 23.0-24.9 18 (45) 19 (45.2) 0.053
>25.0 2(5) 0(0)
No complications’ 32 (80) 23 (54.8)
Complications Microvascular 8 (20) 15 (35.7) 0.023
Macrovascular 0(0) 4 (9.5)

Table 6 presents the distribution of BMI
categories and diabetic complications among
premenopausal and postmenopausal women
with dyslipidaemia. The BMI distribution was
comparable between the two groups and did

not differ

significantly. However,

diabetic

complications differed significantly (P=0.023),
with postmenopausal women demonstrating a
higher prevalence of both microvascular and
macrovascular complications compared with
premenopausal women.

Table 7. Comparison of HBA1c among Premenopausal and Postmenopausal Women with Dyslipidaemia

Variable Premenopausal DM with | Postmenopausal DM | P value
dyslipidemia with dyslipidemia
Mean (SD) Mean (SD)

HBA1C 9.73 (2.72) 9.65 (2.50) 0.089
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Table 7 compares the HBA1C between
premenopausal and postmenopausal women
with dyslipidaemia. Although the mean HBA1C
was marginally higher among premenopausal
women, the difference between the two groups
was not statistically significant (P=0.089),
indicating a comparable HBA1C levels among
women with dyslipidaemia.

DISCUSSION

The present study compared lipid abnormalities
and diabetes-related complications between
premenopausal and postmenopausal women
with type 2 diabetes mellitus (T2DM). The
findings demonstrate that postmenopausal
women  exhibited a more  adverse
cardiometabolic profile, characterized by
significantly higher LDL cholesterol, VLDL
cholesterol, TC/HDL ratio, overall dyslipidaemia,
and diabetes-related complications. These
findings support the hypothesis that
menopause, in conjunction with diabetes,
accelerates atherogenic dyslipidaemia and
increases cardiovascular risk.

Postmenopausal women had a significantly
longer duration of diabetes than
premenopausal women. Longer disease
duration is an established determinant of
vascular complications because prolonged
exposure to hyperglycaemia promotes oxidative
stress, endothelial dysfunction, chronic
inflammation, and advanced glycation end-
product formation. Similar observations have
been reported by the UK Prospective Diabetes
Study, which demonstrated that cumulative
glycaemic exposure substantially increases the
risk of microvascular and macrovascular
complications.”> The significantly longer
duration of diabetes observed among
postmenopausal women in the present study
may therefore partly explain their greater
burden of dyslipidaemia and vascular
complications.

Although total cholesterol and triglyceride
concentrations were numerically higher among
postmenopausal women, these differences
were not statistically significant. Comparable
findings have been reported in several previous
studies, suggesting that total cholesterol alone
is an insensitive marker of cardiovascular risk in
diabetic women because qualitative lipoprotein
abnormalities may exist despite relatively
normal cholesterol concentrations.® Instead,
lipid fractions such as LDL, VLDL, and lipid
ratios provide better estimates of atherogenic
risk in patients with diabetes.

The most important finding of the present study
was the significantly higher LDL cholesterol and
VLDL cholesterol levels among postmenopausal
women. Estrogen deficiency after menopause
reduces hepatic LDL receptor activity, increases
hepatic lipase activity, and promotes the
formation of small dense LDL particles, thereby
producing a highly atherogenic lipid profile.!326
Similar findings have been described by Derby
et al. in the Study of Women's Health Across the
Nation (SWAN), where LDL cholesterol
increased significantly during the menopausal
transition  independent of  chronological
ageing.”’” Fonseca et al. also demonstrated that
postmenopausal diabetic women possess more
atherogenic  LDL  subfractions  despite
comparable total LDL concentrations.?® Our
findings therefore reinforce the concept that
menopausal transition independently
contributes to adverse lipid alterations beyond
the effects of diabetes alone.

The TC/HDL ratio was significantly higher
among postmenopausal women, indicating
greater cardiovascular risk. This ratio is
considered a stronger predictor of future
cardiovascular events than isolated lipid
parameters because it reflects the balance
between atherogenic and protective
lipoproteins. Previous studies have similarly
shown that increased TC/HDL and atherogenic
indices are strongly associated with coronary
artery disease among diabetic women.?%°
Although HDL concentrations were slightly
lower in postmenopausal women, the
difference was not statistically significant,
suggesting that deterioration in cardiovascular
risk was driven predominantly by elevated
atherogenic lipoproteins rather than reductions
in HDL alone.

BMI-specific analyses demonstrated that
women with BMI >23 kg/m2 had significantly
higher LDL, VLDL, TC/HDL ratio, and longer
duration of diabetes after menopause. These
observations support previous evidence that
central adiposity and insulin resistance increase
substantially following menopause because of
declining estrogen levels.?® Increased visceral
adiposity enhances hepatic very-low-density
lipoprotein synthesis and worsens insulin
resistance, thereby aggravating diabetic
dyslipidaemia.3® These findings emphasize that
even modest increases in BMI among
postmenopausal diabetic women warrant
aggressive metabolic risk assessment.
Interestingly, premenopausal women exhibited
significantly higher HbAlc and postprandial
glucose levels than postmenopausal women.
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This finding differs from several previous
reports and may reflect differences in treatment
adherence, disease awareness, healthcare
utilisation, or therapeutic intensification among
older women attending tertiary care centres.
Despite relatively poorer glycaemic control in
premenopausal women,  postmenopausal
women experienced greater dyslipidaemia and
vascular  complications, suggesting that
estrogen deficiency contributes independently
to cardiovascular risk beyond glycaemic status.
Postmenopausal women demonstrated
significantly higher frequencies of overall
dyslipidaemia, diabetic nephropathy, and
microvascular complications. The coexistence
of diabetes and menopause accelerates
endothelial dysfunction, vascular inflammation,
oxidative stress, and atherosclerotic
progression, thereby increasing susceptibility to
both  microvascular and  macrovascular
complications.2%282% Similar findings have been
reported by Ozder, who observed a higher
prevalence of dyslipidaemia among older
diabetic women, particularly those with poor
glycaemic control.3! Likewise, Pei et al.
demonstrated stronger associations between
postmenopausal status, atherogenic
lipoproteins, and diabetic microvascular
complications.3?

The strengths of the present study include the
direct comparison of premenopausal and
postmenopausal diabetic women using
standardized biochemical measurements and
comprehensive assessment of lipid
abnormalities and diabetic complications.
However, several limitations should be
acknowledged. The cross-sectional design
precludes causal inference, the study was
conducted at a single tertiary-care centre with
purposive sampling, and the relatively modest
sample size may limit generalisability.
Furthermore, advanced lipid biomarkers such as
apolipoprotein B, lipoprotein(a), and small
dense LDL particles were not evaluated.

CONCLUSIONS

In conclusion, postmenopausal women with
T2DM demonstrate a more atherogenic lipid
profile, characterised by significantly higher LDL
cholesterol, VLDL cholesterol, TC/HDL ratio,
and greater prevalence of dyslipidaemia and
diabetic = complications  compared  with
premenopausal women. These findings
highlight the importance of routine lipid
screening, comprehensive cardiovascular risk
assessment, and early initiation of intensive
lifestyle and lipid-lowering interventions among

postmenopausal women with  diabetes.
Prospective multicentre studies with larger
sample sizes are warranted to further clarify the
independent contribution of menopause to
diabetic  dyslipidaemia  and long-term
cardiovascular outcomes
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