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Abstract

Background: Cardiovascular disease (CVD) is a leading cause of mortality among women with type 2
diabetes mellitus (T2DM) and remains understudied. This study examined the association between
reproductive and metabolic factors with CVD risk in T2DM women.

Methods & Materials: CVD risk was assessed in 293 women with T2DM at Colombo South Teaching
Hospital using the Framingham Risk Score. Data on CVD risk factors and reproductive history were
collected using a pre tested interviewer administered questioner. The demographic parameters and
correlations were assessed. Multiple regression analysis was performed to identify the Impact of risk
factors.

Results: Prevenances observed as follows, dyslipidemia 25.9%, elevated LDL cholesterol 41.3%,
hypertriglyceridemia 33.1%, low HDL cholesterol 19.5%, hypertension 54.9%, overweight 50.8%, and central
obesity 98.0%. Only 17.06% women achieved the three therapeutic targets (fasting blood sugar, Blood
Pressure and blood lipids). The CVD risk was significantly high among postmenopausal women than
premenopausal women (p<0.001). Menopause status, gestational diabetes mellitus, use of hormonal
contraceptives and age at menopause were significantly correlated with the CVD risk (p<0.001). The
multiple linear regression analysis showed that menopause status, DBP, LDL/HDL ratio and time since
menopause were significant contributors to CVD risk in the Study Population (p< 0.001). Among the
postmenopausal group, DBP, LDL/HDL ratio, and time since menopause were found to be significant
contributors for CVD risk (p<0.001).

Conclusion: Postmenopausal women with T2DM face a significantly higher CVD risk in studied Sri Lankan
population, with DBP, LDL/HDL ratio, and time since menopause identified as key contributors. Poor
achievement of therapeutic targets highlights the need for targeted interventions to manage CVD risk in
this population.

Ethical Clearance: This study received approval from the Ethical Review Committee of Colombo South
Teaching Hospital (Application No:986).

Background

Cardiovascular diseases (CVD), a group of disorders that involves of heart and blood vessels includes
hypertension (high blood pressure), coronary heart disease (heart attack), cerebrovascular disease
(stroke), peripheral vascular disease, heart failure, congenital heart disease, rheumatic heart disease &
cardiomyopathies. CVDs are the primary cause of mortality, accounts for one-third of deaths globally [1].
In Sri Lanka, the prevalence of CVDs has surged over the past few decades, making them the leading
cause of death for the last 40 years [2] Therefore, CVDs place a substantial social and economic burden
on Sri Lanka.

Type 2 Diabetes Mellitus (T2DM) is recognized as a major risk factor for developing CVDs. Numerous
studies have demonstrated that individuals with T2DM have a higher risk of CVD compared to age and sex
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matched healthy individuals[3] As reported by Arambewela et al., 2018 there’s a high prevalence of CVDs
among patients with T2DM in Sri Lanka [4]. Therefore, CVD is considered as a leading cause for mortality
and morbidity among patients with T2DM in Sri Lanka. CVDs accounts for one third of all deaths among
women and also when compared with men, women with Diabetes mellitus (DM) have higher mortality
rate[5]. Estrogen is widely recognized for its protective role against cardiovascular complications in non-
menopausal women, when compared to age-matched men[6]. Therefore, women with a regular menstrual
cycle have a lower risk of developing CVD than age matched men. However, oxidative stress caused by
hyperglycemia impairs the interaction between estrogen and endothelial estrogen receptors, diminishing
the hormone's protective effects in women with T2DM[7] . Moreover, many studies have proven that the
postmenopausal women are having a greater risk of developing CVD when compared to women in the
reproductive age due to marked decreased ovarian estrogen secretion during the menopause transition
[8].Furthermore, elevation of LDL-C and reduction of HDL-C after menopause might further aggravate the
CVD risk among menopausal women. In addition to the known major risk factors, some studies have
reported that several reproductive factors which determine the level and duration of exposure to
endogenous estrogen including age at menopause, time since menopause and total reproductive years
act as risk factors for development of CVD among women with T2DM [9][10]Use of hormonal
contraceptives also a considerable risk factor of developing CVDs among women [11]. Moreover, some
studies have proven that it is important to consider parity and duration of breast feeding when assessing
the CVD risk among women [12]. In addition, pregnancy complication such as gestational diabetes and
pregnancy induced hypertension may increase the risk of developing CVDs among women[13].

The assessment of CVD risk in patients with T2DM is essential for initiating primary preventive strategies
aimed at reducing future cardiovascular complications. Over the past two decades, several risk
assessment tools have been developed, including the Framingham Risk Score (FRS), the UK Prospective
Diabetes Study (UKPDS) risk engine, and the WHO/International Society of Hypertension (WHO/ISH) risk
prediction charts. The FRS, originally developed in North America, was validated as a tool to assess CVD
risk in Caucasian populations. Over time, it has been adapted and validated for use in other regions,
including several countries in Asia, demonstrating strong performance [14-16]. The FRS is designed to
predict an individual's 10-year CVD risk for those aged =30 years, factoring in total cholesterol levels, HDL-
C levels, systolic blood pressure, smoking status, and the presence or absence of diabetes. The score is
also adjusted for the individual's age and gender [17]. Even though several studies have been done in
different parts of the world to assess the CVD risk in women with DM and its association with reproductive
factors, it has not been well assessed in Sri Lanka. Further The Lancet Women and Cardiovascular
Disease Commission, aiming to reduce the global burden by 2030, aptly stated that “cardiovascular
disease in women remains understudied, under-recognized, underdiagnosed, and undertreated.”[18].
Therefore, it is important to determine the total risk of developing CVDs and its association with different
reproductive factors to set the guidelines to reduce future cardiovascular events in Sri Lankan women with
T2DM.

Methodology
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Study Participants

This cross-sectional study was conducted at the Diabetic and Endocrinology Unit of Colombo South
Teaching Hospital (CSTH). From the cohort of 343 female patients with T2DM who attended the clinic, 293
were included in the study due to incomplete data for some participants. Written informed consent was
obtained from the patients prior to the commencement of the study. This study received approval from the
Ethical Review Committee of CSTH (Application No:986).

Data Collection

Data on socio-demographic and clinical characteristics, such as age, reproductive history, smoking status,
family history of diabetes mellitus (DM) and CVDs were collected using interviewer-administered
questionnaires and medical records. Biochemical data, including fasting blood sugar (FBS), Total
cholesterol, high-density lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C)
were obtained from routine clinical investigations conducted at the biochemistry laboratory of CSTH.
Anthropometric measurements, including height, weight, waist circumference, and hip circumference,
were measured by trained investigators following WHO guidelines [19]. Blood pressure measurements,
including systolic blood pressure (SBP) and diastolic blood pressure (DBP), were collected by medical
officers at the clinic.

Analysis of CVD risk factors and Calculation of CVD risk.

Dyslipidaemia was defined as meeting any of the following criteria, LDL-C levels =130 mg/dL, triglyceride
levels =150 mg/dL, HDL-C levels <40 mg/dL, or total blood cholesterol level 2240 mg/dL. Additionally,
individuals on lipid-lowering medications were also considered to have dyslipidaemia [20]. Overweight was
defined as a body mass index (BMI) =25 kg/m?, and obesity was defined as a BMI =30 kg/m? [21]. Central
obesity in women was defined as a waist circumference >80 cm and/or a waist-to-hip ratio (WHR) of =0.85
cm, indicating a substantially increased risk of CVDs [22]. Hypertension was defined as an SBP =140
mmHg, a DBP =90 mmHg, or being a known hypertensive or on antihypertensive medication[23]. Current
smokers and patients who had quit smoking less than one year prior to the assessment were considered
smokers.

The calculation of CVD risk using the Female FRS is based on six parameters, age, total TC level, HDL-C
level, SBP, smoking status, and diabetes status (yes or no). According to the Female FRS, a risk point is
assigned for each risk factor category, and the FRS is calculated by summing the risk points for each
factor. The CVD risk percentage is then estimated based on the total points [24].

Statistical Analysis

The study population was classified into three categories based on the menopausal state and time since
menopause: pre-menopause, post-menopause <5 years and post menopause =5 years. SPSS ver.26 (SPSS
Inc, Chicago, IL, USA) was used to analyze the data statistically.
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All data were expressed as mean = standard deviation (SD) or percentages. One-way ANOVA (for
continuous variables) and Chi-square (for non-parametric variables) was used to compare the data
between different categories of FRS. Pearson’s correlation test was used to determine the correlation
between CVD risk and associated factors including age, diabetes course, FBS level, lipid profile, BMI, WHR
and reproductive factors. Multiple regression analysis was performed for factors which showed
statistically significant correlation with CVD risk. The factors which are statistically correlated to CVD risk
were considered as independent factors. All statistical tests with p values <0.05 were considered as
statistically significant.

Results

Prevalence of Known CVD risk factors.

The study population was categorized into three groups based on menopausal status, pre-menopause,
post-menopause for less than five years, and post-menopause for five or more years. Dyslipidemia was
identified in 25.9% of participants, with the highest prevalence observed in pre-menopausal women
(40.8%), exhibiting statistically significant differences between groups (x2 = 12.068, p = 0.002). Raised
LDL levels were present in 41.3% of the population, with pre-menopausal women showing the highest
prevalence (50.7%). Hypertriglyceridemia was noted in 33.1% of participants, with the highest occurrence
in pre-menopausal women (45.1%), reflecting significant differences between the groups (x2 = 10.760, p =
0.005). Low HDL levels were found in 19.5% of the population, with the highest prevalence in pre-
menopausal women (25.7%). Hypertension was reported in 54.9% of participants, with the highest
prevalence in post-menopausal women for less than five years (61.8%). Obesity and overweight, as
determined by BMI, were present in 50.8% of the population, with the highest prevalence in post-
menopausal women for less than five years (62.5%). Central obesity, as determined by waist-to-hip ratio
(WHR), was prevalent in 98.0% of participants, with similar prevalence across the groups: pre-menopausal
women (97.2%), post-menopausal women for less than five years (98.2%), and post-menopausal women
for five or more years (98.2%). (Table 01)

Table 01: Prevalence of Known CVD risk factors among three groups based on menopausal state.
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N

Dyslipidemia

Raised LDL
Hypertriglyceridemia
low HDL
Hypertension
Obesity

& Overweight (BMI)
central Obesity

(WHR)

Total

293
76 (25.9%)
121(41.3%)
97 (33.1%)
57 (19.5%)
161(54.9%)
149(50.8%)

287(98.0%)

Pre-
menopause

71
29 (40.8%)
36 (50.7%)
32 (45.1%)
18 (25.7%)
30(42.9%)
36(50.7%)

69 (97.2%)

Post
menopause
<5y

56
15 (26.8%)
22 (39.3%
23 (41.1%)
9 (16.4%)

34(61.8%)
35 (62.5%)

55 (98.2%)

Demographic, clinical characteristics and Biochemical Parameters.

Post
menopause
>5y

166
32 (19.3%)
63 (38.0%)
42 (25.3%)
30 (17.9%)
97(57.7%)
78 (47.0%)

163
(98.2%)

12.068
3.452
10.760
2.187
5.711
6.429

0.276

0.002
0.178
0.005
0.335
0.058
0.169

0.871[1]

The variables considered are age (55.05 +7.56), family history of DM 63.1% (n=185), family history of CVD
33.1% (n=97), diabetes course (months) 119.11+ 91.15,Weight 60.96 + 12.00, BMI 26.22 + 5.57,WHR 9.94
+ 0.05, FBS (mg/dl) 144.00+ 57.10, total cholesterol (mg/dl) 176.70+ 43.38, LDL Cholesterol( mg/dl)
99.19+ 36.89, Triglyceride (mg/dl) 137.82 + 59.48, HDL (mg/dl) 49.85+ 14.99, Total Cholesterol/ HDL ratio
3.69 + 1.00 and LDL/HDL ratio 2.08+ 0.83 and smoking 0% (n=0) . Most of the patients were taking
treatments to control T2DM and other associated risk factors including hypertension and dyslipidemia.
Oral Hypoglycemic agents 93.6% (n=283), Hypoglycemic agent (insulin) 29% (n=85), anti-hypertensive

drugs 63.1% (n=185) and lipid modulators 79.2 %(n=232). (Table 02)

Table 02: Distribution of Demographic, clinical characteristics and Biochemical Parameters.
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Variable N mean * SD or percentage
Age (Y) 293  55.05% 7.56

Family history of DM (%) 293 185(63.1%)

Family history of CVD 293 97 (33.1%)

Diabetes course (months) 293  119.11+91.15

Weight (kg) 293 60.96+ 12.00
BMI 293  26.22+5.57
WHR 293 0.94+0.05
FBS (mg/dI) 293 144.00% 57.10

Total cholesterol (mg/dl) 293 176.70+43.38

LDL (mg/dI) 293  99.19+ 36.89
TG (mg/dI) 293  137.82 +59.48
HDL (mg/dl) 293 49.85+14.99
T- CHOL/HDL Ratio 293 3.69+1.00
LDL/HDL Ratio 293  2.08+0.83

Oral Hypoglycemic agents 293 283 (93.6%)

Insulin 293 85(29%)
Antihypertensive drugs 293 185(63.1%)
Lipid modulators 293 232 (79.2%)
Smoking 293  0(0%)[2]

Reproductive factors

Reproductive factors, age at menarche (years) 13.3 + 2.78, age at menopause (years) 48.80+ 4.75, use of
hormonal contraceptive 30.0% (88/293), Parity 2.01+ 0.99, duration of breastfeeding (months) 5.46%
36.14, presence of gestational diabetes 21.5% (63/268), presence of gestational hypertension 12.3%
(38/268), duration of breastfeeding (months) 53.16 +36.14 and time since menopause(months) 9.43+
9.00.(Table 03)

Table 03: Distribution of Reproductive factors
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Reproductive factor N mean + SD or percentage

Age at menarche (years) 293 13.34+2.78
Menopause age (years) 222 48.80+4.75
Use of hormonal contraceptives (%) 293 88 (30.0%)
Parity 293 2.01+0.99
Duration of breastfeeding (months) 267 53.46% 36.14
Presence of gestational diabetes (%) 268 63 (21.5%)

Presence of gestational hypertension (%) 268 38 (12.3%)

Time since menopause (months) 222 9.43+9.00

FRS risk score and 10-year risk of developing CVD

FRS risk score and 10 years risk of CVD were 15.23+3.76 and 15.73% 7.64 respectively. There was a
statistically significant difference in both FRS risk score and the 10-year risk of CVD among non-
menopause, post menopause<5 years and post menopause >5 women. There was a tendency of
increasing FRS score and 10-year CVD risk with the Age (p=<0.001). The highest FRS and 10-year CVD risk
was observed among the post menopause >5 years subjects (Table 04).

Table 04: 10 years risk of CVD among the study population and three groups based on menopausal state.
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Group N Framingham Risk score 10 years risk of CVD
Corresponding to FRS %

Pre-menopause 71 1251 +3.27% 10.43 £5.34%°
Postmenopause<dy 56 1504 13.69 15.14 £7.34°°
Post menopause 25y 166 16 42 +3.36 2 18.13 474320
Total 293 15.23+3.76 15.73 £7.64

F 32.657 30.355

P* <0.001 <0.001

a Compared with the premenopausal group, P < 0.05.

b Compared with the postmenopause < 5y group, P < 0.05.

¢ Compared with the postmenopausal =5y group, P < 0.05.

* Compared among groups

Correlation between FRS score and reproductive and Metabolic Risk factors

Correlations between CVD risk (dependent variable) and independent variables which are not included in
the FRS risk score such as LDL cholesterol, DBP, FBS, total cholesterol /HDL ratio, LDL/HDL ratio,
Triglyceride, Diabetes course, BMI, WHR, age at menarche, menopausal state, age at menopause, Parity,
Gestational DM, Gestational hypertension, and use of hormonal contraceptive. The analysis revealed both
positive and negative correlations between the CVD risk and various reproductive and metabolic risk
factors. Positive correlations were observed between the FRS score and LDL cholesterol (r=0.170, p =
0.004), total cholesterol/HDL ratio (r = 0.263, p < 0.001), LDL/HDL ratio (r = 0.235, p < 0.001), diastolic
blood pressure (DBP) (r = 0.336, p < 0.001), menopausal status (r = 0.417, p < 0.001), and age at
menopause (r = 0.146, p = 0.030), suggesting that higher values of these factors are associated with
increased cardiovascular risk. In contrast, negative correlations were found with fasting blood sugar (FBS)
(r=-0.120, p = 0.039), gestational diabetes (r =-0.182, p = 0.003), and the use of hormonal contraceptives
(r=-0.159, p = 0.006). All the variables found to be correlated with FRS score included in the multiple
linear regression model except for those which do not meet the requirements of multi co-linearity test
(Table 05).
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Table 05: Correlation between FRS score and reproductive and Metabolic Risk factors among study
population.

VARIABLE n Pearson Correlation R Sig. (2-tailed) P
FBS 293 -0.120* 0.039

LDL 292 0.170** 0.004

T. CHOL/HDL 292  0.263** <0.001
LDL/HDL 292  0.235** <0.001

DBP 293  0.336** <0.001
Menopause or not 293  0.417** <0.001

Age at Menopause 222  0.146* 0.030
Gestational DM 268 -0.182** 0.003

Use of hormonal contraceptive 293  -0.159** 0.006[3]

**_Correlation is significant at the 0.001 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Association of contributory factors with CVD risk among study population.

FRS score was the dependent variable and menopausal state, LDL cholesterol, LDL/HDL ratio, FBS, DBP,
use of hormonal contraceptive, history of gestational DM and time since menopause were the
independent variables of the Multiple regression model. FRS score was found to be positively correlated
with the menopausal state (yes or no), LDL/ HDL ratio, DBP and time since menopause. (B values 2.861,
1.633,0.136 and —0.119 respectively, p = < 0.001 which may explain the variance of 41.6%. And the
independence of the observation has been met (Durbin Watson =1.894) and ratio with (F= 283) = 25.191, p
< 0.0005 the prediction of the dependent variable by the independent variable is statistically significant.
Accordingly, menopausal state, diastolic blood pressure, LDL/HDL ratio and time since menopause were
found to be the independent risk factors for the 10-year CVD risk calculated by FRS for all the patients
(Table 06).

Table 06: Stepwise multiple linear regression for CVD risk and contributory factors among all subjects.

(n=292)
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variable Unstandardized coefficients standardized coefficients T P

B B value
Menopause or not 2.861 0.325 5.612  <0.001
DBP 0.136 0.340 7.340 <0.001
LDL/HDL Ratio 1.633 0.362 4510 <0.001
Time since -0.119 0.224 3.950 <0.001
menopause
R?=0.416

Association of contributory factors with CVD risk among post-menopausal sub population.

Among postmenopausal women, FRS score was the dependent variable and the independent variables
included in the regression model were LDL cholesterol, LDL/HDL ratio, FBS, DBP, use of hormonal
contraceptive, gestational DM and time since menopause. FRS score was found to be positively correlated
with DBP, LDL/HDL ratio and time since menopause. (B =0.129, 1.878 and 0.115 respectively, p < 0.001)
which may explain the variance of 30.2% and the independence of the observation has been met (Durbin
Watson = 1.906) F ratio with F =7, 214) = 13.129, p < 0.0005. The prediction of the dependent variable by
the independent variables was statistically significant (Table 07).

Table 07: Stepwise multiple linear regression for CVD risk and contributory factors among
postmenopausal sub population.

(n=222)
Unstandardized coefficients Standardized coefficients T P
B B value
Diastolic BP 0.129 0.353 6.083 <0.001
LDL/HDL Ratio 1.878 0.418 4.497 <0.001
Time since 0.115 0.221 3.726 <0.001
menopause
R2=0.302
Discussion

The socio-demographic and clinical characteristics of the study participants were consistent with those
observed in similar studies conducted in Sri Lanka among individuals with T2DM. The mean age of the
participants was 55.05 + 7.56 years, with a notable 63.1% (n=185) reporting a family history of DM, and
33.1% (n=97) having a family history of CVD. The average duration of diabetes was 119.11 £ 91.15
months, indicating a population with a relatively long history of managing the condition. In terms of clinical
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measures, the mean weight was 60.96 + 12.00 kg, and the average BMI was 26.22 + 5.57 kg/m?, which is
classified as overweight according to standard BMI categories. Furthermore, the mean WHR was 0.94 +
0.05, reflecting central adiposity, a known risk factor for cardiovascular events. The mean FBS was 144.00
+ 57.10 mg/dl, and lipid profile analysis revealed a mean total cholesterol level of 176.70 + 43.38 mg/dI,
with LDL cholesterol averaging 99.19 + 36.89 mg/dl, and triglycerides at 137.82 + 59.48 mg/dl. The mean
HDL cholesterol level was 49.85 + 14.99 mg/dI, and the mean total cholesterol/HDL ratio was 3.69 + 1.00,
with a mean LDL/HDL ratio of 2.08 + 0.83. Notably, none of the participants reported smoking (0%, n=0),
which is a positive health indicator in the context of cardiovascular risk. These findings suggest a
population at heightened risk for both diabetes-related complications and cardiovascular diseases. [4, 25].

Even though 93.6% of patients were under oral hyperglycemic agents and 29% were under insulin therapy,
the mean of FBS was beyond the clinical cut off value, 144.00 £57.10 mg /dI. This study was conducted
during Covid pandemic thus, the high mean FBS, despite the use of hypoglycemic therapy, may be
attributed to limited access to medications and reduced clinical attention as a result of the COVID-19
pandemic. A study conducted in 2010 among T2DM patients in Sri Lanka reported that 0.83 +0.09cm
mean waist to hip ratio in female subjects in western province and present study indicated 0.94 +0.05cm
mean of waist to hip ratio This difference in the waist to hip ratio clearly depicts the negative impact of
changes happened to the life styles during past decade [26]. Despite a high prevalence of known risk
factors in the studied population, a substantial proportion of patients were receiving antihypertensive
medications (63.1%) and lipid-lowering agents (79.2%). This apparent discrepancy may be influenced by
several factors, including suboptimal adherence to prescribed treatments, unhealthy dietary patterns,
sedentary lifestyles, and reduced clinical oversight during the COVID-19 pandemic.

It is well established that estrogen provides a protective effect against CVD in healthy, non-menopausal
women by regulating LDL cholesterol levels. [8]. However, the current study revealed a significantly higher
prevalence of dyslipidemia, elevated LDL, hypertriglyceridemia, and low HDL among premenopausal
women compared to postmenopausal women. This may be due to the diminished protective effects of
estrogen resulting from metabolic changes associated with T2DM, which are further exacerbated by poor
adherence to prescribed treatments and unhealthy lifestyle choices [7].

A similar study conducted among patient with T2DM in Sri Lanka reported prevalence of major CVD risk
factors: raised LDL cholesterol (44.7%); hypertriglyceridemia, (26.5%,); low HDL(65.5%);overweight and
obesity(78.8%), hypertension (77.6%) and smoking (0.6%) [4]. According to the results of the present study
50.8% of women were overweight/obese and 98.0% were with central obesity. Moreover, the central
obesity was seen among all the three groups irrespective of the reproductive state. According to the study
conducted by Arambewela et al, 2018 in Sri Lanka, the prevalence of obesity/overweight was 75.7% which
is higher than the prevalence observed by the current study. This difference may be due to the difference
of study population as the past study recruited patients with all diabetes related complications and CVD
and present study excluded the patients with history of CVD. However, the prevalence of high LDL (41.3%),
triglyceridemic (33.1%) and smoking (0%) reported by the present study is comparatively similar to the
prevalence reported by the previous study [4].
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This study found that the risk of CVD is significantly higher in postmenopausal women compared to
premenopausal women. Similarly, Yang et al, 2079 reported that postmenopausal women have a notably
increased risk of both fatal and non-fatal CVD compared to their premenopausal counterparts. [27]

According to the present study, menopausal status, LDL cholesterol level, age at menopause, history of
gestational DM, use of hormonal contraceptives found to be correlated with CVD risk score. Yang et al
revealed that when compared with women who experienced menopause at 48 to 50 years, women with
lower menopausal age (< 43 years) had a higher risk of mortality due to CVDs [27]. The present study did
not show any significant association between CVD risk and history of gestational hypertension. However,
a study conducted by Riise et al., 2018 revealed that there was a significant relationship between CVD risk
and history of gestational hypertension[28]. The results of the current study are consistent with the
findings of Tobias et al.,2077, which demonstrated an increased risk of cardiovascular diseases (CVDs)
among women who had gestational diabetes mellitus. [13]. Present study did not show any association
between duration of breastfeeding and CVD risk. In contrast, Peters et al., 2016 revealed that
breastfeeding is associated with low cardiac risk[29].

According to the multiple regression analysis, the contributing factors for high CVD risk among post-
menopausal women were DBP, LDL/HDL and time since menopause. A similar study conducted in China
reported that LDL cholesterol, FBG and time since menopause were the contributing factors for CVD risk
among post-menopausal women.[30] In our study FBS was not identified as a contributing factor but the
study conducted in China revealed that high FBS is a contributing factor for high CVD risk. It may be due to
the ethnic difference of the study population.

This study has several limitations. Since the research was conducted among women with T2DM attending
the diabetes and endocrinology clinic at CSTH, the findings may not be generalizable to broader
populations in Sri Lanka due to the single-center study design. Additionally, the assessment tools used for
evaluating CVD risk were not specifically designed for individuals with diabetes, which may have affected
the accuracy of risk estimation. The reliance on self-reported reproductive data introduces the possibility
of recall bias, potentially impacting data reliability. Moreover, reproductive hormone assays were not
conducted due to financial constraints, limiting the ability to explore the underlying mechanisms
contributing to the increased CVD risk in postmenopausal women. Furthermore, 50 patients were
excluded from the study due to incomplete data.

Conclusion

Although most patients were undergoing therapeutic interventions, the prevalence of major CVD risk
factors remained high among the studied women with T2DM. Close monitoring, targeted interventions,
strict adherence to treatment regimens, and appropriate lifestyle modifications are essential to reducing
the prevalence of these risk factors. The risk of CVD is significantly higher in postmenopausal women
compared to those who have not yet experienced menopause. Further research on sex hormone levels is
recommended to better understand the underlying mechanisms contributing to this increased risk. Key
factors associated with elevated CVD risk in postmenopausal women with T2DM include high DBP, an
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increased LDL/HDL ratio, and a longer duration since menopause. Beyond glycaemic management, it is
crucial to closely monitor DBP, LDL, and HDL cholesterol levels in addition to other risk factors and
implement timely therapeutic interventions, lifestyle changes to regulate blood pressure and optimize lipid
profiles. Additionally, these contributing risk factors should be carefully considered when developing and
validating CVD risk assessment tools tailored for women with T2DM in Sri Lanka.
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BMI Body Mass Index

CSTH Colombo South Teaching Hospital

CVD Cardiovascular disease (or Cardiovascular Diseases)
DBP Diastolic Blood Pressure (or Diastolic BP)

DM  Diabetes Mellitus

FBS Fasting Blood Sugar

FRS  Framingham Risk Score

HDL High Density Lipoprotein

LDL Low Density Lipoprotein

LDL/HDL Low Density Lipoprotein to High Density Lipoprotein ratio
SBP Systolic blood pressure

T-CHOL Total Cholesterol

T. CHOL/HDL Total Cholesterol to High Density Lipoprotein ratio

T2DM Type 2 Diabetes Mellitus (or Type 2 Diabetic Women)
WHR Waist-to-hip ratio
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Footnotes
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[1] LDL - Low Density Lipoprotein, HDL — High Density Lipoprotein, BMI — Body Mass Index, WHR — Waist
to Hip Ratio.

[2] DM - Diabetes Mellitus, CVD- Cardiovascular Diseases, BMI — Body Mass Index, WHR — Waist to Hip
Ratio, FBS - Fasting Blood Sugar, LDL — Low Density Lipoprotein, HDL- High Density Lipoproteins, T-CHOL
— Total Cholesterol

[3] FBS- Fasting Blood Sugar, LDL — Low Density Lipoprotein, T. CHOL/HDL - Total Cholesterol to High
Density Lipoprotein ratio, LDL/HDL — Low Density Lipoprotein to High Density Lipoprotein ratio, DBP —
Diastolic Blood Pressure, DM — Diabetes Mellitus.
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