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menopause and the time since menopause. There 
was no statistically significant correlation between 
diabetic status and sex hormone levels (estrogen and 
testosterone). Women with diabetes had lower SHBG 
levels than non-diabetic women (p=0.012).

Discussion

This is the first study which examines the influence 
of diabetes on the severity of coronary artery disease 
in a highly selected group of postmenopausal women 
undergoing coronary angiography with concomitant 
investigation of reproductive and hormonal para
meters. We found that diabetic women have more 
severe CAD, expressed as the number of affected 
vessels with greater than 50% stenosis. This associa-
tion was independent of other risk factors for CAD 
such as chronological age, family history of T2DM, 
smoking, hypertension and hyperlipidemia, as well 
as time since menopause.

Our findings are analogous to those of other 
reports in the literature concerning the influence of 
diabetic status on CAD severity22-26 and on the pro-
gression of CAD in the angiography9,27-29 in diabetic 
patients of both sexes. A very recent study found 
that the presence of diabetes was a predictor of the 
progression of CAD in the angiography in postmeno-
pausal women.30 Furthermore, other studies which 
investigated large population samples of women 
showed that the severity of CAD assessed by coronary 
angiography was associated with diabetes independ-
ently of other predisposing factors,31,32 while another 
study showed that diabetic women <55 years of age 
had CAD findings comparable to those of older non-
diabetic women.33 However, such findings are not 
unanimous, as there have been a few studies in the 
literature that have found no associations between 
the presence of diabetes and the severity of CAD in 

patients with cardiovascular disease.34 Similarly to 
other studies, we did not find a significant difference 
in the severity of CAD between non-diabetic women 
with fasting glucose levels between 100 and 125 mg/dl 
(5.5 - 6.9 mmol/L) and those with less than 100 mg/dl 
(5.5 mmol/L).26,35

We also found that other risk factors, such us hy-
pertension, obesity, indices of central adiposity and 
insulin resistance as well as hypertriglyceridemia, were 
more frequent in the group of diabetic patients. We 
did not find any additive effect of age at menopause 
or time since menopause on the severity of CAD in 
women with T2DM. As far as we know, there is no 
evidence that menopause affects the appearance of 
T2DM, although there are reports in the literature 
showing a possible association of insulin resistance 
with menopausal status;36 this finding, however, is 
not consistent.37

So far as the basal mechanism of the atheroscle-
rotic process is concerned, this appears to be roughly 
similar in diabetic and non-diabetic populations. 
Specifically, in diabetic subjects, hyperinsulinemia, 
hyperglycemia, oxidative stress and abnormal protein 
glycosylation possibly aggravate the atherosclerotic 
process.6,38

Another finding of our study was the lower levels 
of SHBG in the diabetic group, a finding that has 
also been reported in previous studies.39 Especially 
in women, the increased CAD risk,40,41 the risk of 
developing diabetes42 as well as various predisposing 
risk factors for CAD have been strongly associated 
with lower SHBG levels.43,44 This may be due to the 
association of SHBG with insulin resistance and the 
metabolic syndrome in women.45,46 It should be re-
membered that lower SHBG levels also serve as an 
index of androgenicity in women as they affect the 
levels of free androgens, which are considered to be 

Table 4. Multivariate binary logistic regression analysis showing the predictors of severe CAD (3 vessels with >50% stenosis in the coronary 
angiography) in postmenopausal women.

Dependent variable Predictor Significance
p

Exp(B)
(odds ratio)

95% CI X2

3 vessel CAD Age 0.384 1.058 0.932-1.200 28.5
CAD-risk score 0.009 2.675 1.279-5.472 p<0.0001

Time since menopause 0.807 1.013 0.916-1.120
Diabetes mellitus 0.001 8.759 2.709-28.319




