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Summary. The impact of diabetes on cardiovascular risk 

is particularly evident in women who are most aff ected by 

major cardiovascular events, especially myocardial infarc-

tion, and have a higher mortality, confi rming the loss of 

protection by estrogens in childbearing age. Italian data 

from the AMD Annals have documented that the achieve-

ment of targets for the major CV risk factors is systemati-

cally unfavorable to women with diabetes T2: women are 

more obese, have a worse control of diabetes and especial-

ly a worse lipid profi le, and a higher frequency of reduction 

in glomerular fi ltration rate. Other studies, such as Riace 

and Mind It, confi rm this. In the world, women with diabe-

tes are systematically under-treated with drugs for CV risk 

factors, such as ASA, ACE-I, β-blockers, statins, and hypo-

glycemic agents, and this may explain the failure to achieve 

the targets. On the contrary, the Italian data are bucking 

the trend by showing that there are gender diff erences in 

the use of these medications. Further studies are needed to 

investigate biological and non-biological factors, underly-

ing these diff erences.
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Diff erenze di genere nel diabete di tipo 2 (in Italia)

Riassunto. L’impatto del diabete sul rischio cardiovasco-

lare è particolarmente evidente nelle donne, che sono più 

colpite da eventi cardiovascolari maggiori, soprattutto da 

infarto, e hanno una mortalità maggiore, confermando la 

perdita della protezione degli estrogeni anche in età fertile. 

I dati italiani degli Annali AMD hanno documentato che il 

raggiungimento dei target per i principali fattori di rischio 

CV è sistematicamente sfavorevole alle donne con diabete 

T2: in particolare le donne sono più obese, hanno un peg-

giore compenso del diabete, soprattutto un peggiore profi -

lo lipidico, e una maggior frequenza di riduzione del fi ltrato 

glomerulare. Anche i dati dello Studio RIACE e Mind.It sono 

in accordo. Numerosi studi hanno messo in evidenza che le 

donne con diabete sono sistematicamente sotto-trattate 

con i farmaci per il controllo dei fattori di rischio CV, quali 

ASA, ACE-I, beta-bloccanti, statine, ipoglicemizzanti, e que-

sto può spiegare il mancato raggiungimento dei target. Ma 

i dati italiani sono in controtendenza dimostrando che non 
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ci sono diff erenze di genere nell’utilizzo di questi farmaci. 

Molti fattori biologici, e non solo, non ancora del tutto cono-

sciuti, sottendono queste diff erenze e vanno esplorati.

Parole chiave: genere, diabete di tipo 2, rischio cardiova-

scolare.

Gender diff erences in cardiovascular disease 

morbidity and mortality in type 2 diabetic 

subjects

The widely recognized association between type 2 

diabetes and cardiovascular disease (CVD) has a dif-

ferent signifi cance according to sex, being stronger in 

diabetic women compared with men. Diabetic women 

seem to lose their female advantage toward CVD, be-

ing more exposed to this complication irrespective of 

menopausal status1,2.

Accordingly, in newly diagnosed diabetic subjects 

without clinical CVD, carotid atherosclerosis was more 

prevalent in newly diagnosed diabetic women than in 

nondiabetic female controls3, thus confi rming the loss 

of the protective effects of estrogens on the vascular bed 

also at early stages of the disease. 

A meta-analysis of 37 prospective cohort studies in-

vestigated the risk of fatal coronary heart disease (CHD) 

in type 2 diabetes in a total of 447,064 patients4. The re-

sults of this analysis indicated a higher rate of fatal CHD 

events in diabetic compared with non-diabetic subjects 

(5.4 vs 1.6%), but more interestingly a 50% higher 

relative risk for fatal events in diabetic women than in 

diabetic men (RR 3.50, 95% CI 2.70-4.53 vs 2.06, 1.81- 

2.34; P <0.0001).  

The higher mortality for CHD in diabetic women 

was found also in a recent population study5: an excess 

of cardiovascular mortality risk was observed in diabetic 

patients of both genders; however, this risk was greater 

in females than males (males: IRR 1.56; 95% CI 1.38-

1.76; females: IRR 1.69; 95% CI 1.47-1.93; Wald test for 

interaction, p = 0.1266). 

Also data on stroke emphasizes the greater risk in di-
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abetic women. Data from a registry study in Italy found 

that in more advanced ages diabetic women were more 

exposed than men, due to the slower age-related risk 

reduction in the female sex6. 

Despite this increasing amount of data indicating 

the higher diabetes-related CVD risk in women, reasons 

underlying this excess of risk are largely undetermined, 

potentially including a higher prevalence of common 

risk factors, difference in hormonal effects and several 

non-biological factors7-9.  

In this respect, the incidence and predictors of CHD 

events in type 2 diabetes were investigated in 11,644 

CHD-free diabetic patients (6,032 women and 5,612 

men) during 4 years of follow-up in the DAI (Diabetes 

and Informatics Study Group) study10. 

In this survey, the rate of major CHD events was 

more frequent in diabetic men compared with women 

(28.8% vs 23.3%), but the women-to-men gradient was 

50% higher than the general population and in line 

with the trend of previous studies indicating a stron-

ger impact of diabetes on CHD in women than men. 

Also, a recent observational study11 investigated sex dif-

ferences in the association between type 2 diabetes and 

incidence of major cardiovascular diseases, i.e., myocar-

dial infarction, stroke, and heart failure, using the dia-

betes registry information: in this study, women with 

T2 diabetes had 1.8 times the probability of a stroke 

compared with women without diabetes (95%CI 1.60-

2.04), 2.6 times of having a myocardial infarction and 

heart failure (95% CI 2.22-2.99 and 2.27-2.97, respec-

tively). The excess risk for myocardial infarction was 

signifi cantly higher in T2 diabetic women than in men 

(IRR 1.78; 95% CI 1.60-1.98; p of interaction < 0.0001), 

while there is no evidence of sex difference for stroke 

and heart failure (p = 0.9197 and p = 0.9245, respec-

tively). 

The stronger impact of diabetes as a major risk factor 

for CVD events in women than in men (OR 4.3, 95% 

CI 3.5-5.2 vs 2.7, 2.7-3.0) was also described by INTER-

HEART, an international case-control study, including 

15,152 cases and 14,820 controls from 52 countries12.

The evidence that risk factors for CHD may be differ-

ent in diabetic women comes also from another small 

study that assessed common and emerging risk factors 

in a selected group of postmenopausal type 2 diabetic 

women with (n = 36) and without CHD (n = 59), not 

taking lipid-lowering medications. This study showed 

that, besides LDL-C, lower creatinine clearance and 

small dense LDL particles were the strongest indepen-

dent risk factors for CHD13. 

In spite of all these epidemiological studies, factors 

underlying excessive CVD risk in type 2 diabetic women 

have not been fully elucidated yet9, although there are 

defi nitely numerous biological and non-biological fac-

tors that may contribute. 

Gender diff erences in type 2 diabetes: 

the AMD Annals Initiative

In Italy, a continuous improvement effort by a net-

work of diabetes clinics has been implemented since 

2006 under the aegis of the AMD (Associazione Medici 

Diabetologi)14-16. The initiative, which includes ap-

proximately one-third of all diabetes outpatient clinics 

operating within the Italian national healthcare system, 

allows the monitoring of a large set of process and out-

come indicators and the use of specifi c classes of drugs, 

with the aim of examining strengths and limitations 

of current diabetes care in Italy. We used the AMD An-

nals data to evaluate whether gender differences exist in 

quality of care in Italy, and specifi cally in the achieve-

ment of cardiovascular risk factor targets or in phar-

macological treatments17. Overall, 415,294 patients 

from 236 diabetes outpatient centers were evaluated, 

of whom 188,125 (45.3%) were women and 227,169 

(54.7%) were men. We found that gender disparities are 

less pronounced in Italy than in other countries18,19, but 

they still exist, despite equal access to specialist care and 

universal coverage of healthcare costs: the Italian Care 

Model for diabetics could play a role in this. The model 

mainly consists of a public network of about 600 diabe-

tes clinics, delivering diagnostic confi rmation, therapy, 

prevention, early diagnosis, and medical management 

of complications through regular patient follow-up by a 

dedicated team of specialists. Most patients are referred 

to these care units by their GP, and care is free of charge. 

The likelihood of achieving specifi c clinical out-

comes is systematically unfavorable for women as com-

pared with men (Figure 1); specifi cally, women were 

14% more likely than men to have HbA1c >9.0% in 

spite of insulin treatment (OR = 1.14; 95% CI 1.10-

1.17), 42% more likely to have LDL-cholesterol ≥130 

mg/dl (OR = 1.42; 95% CI 1.38-1.46) in spite of lipid-

lowering treatment, and 50% more likely to have BMI 

≥30 kg/m2 (OR = 1.50; 95% CI 1.50-1.54).

Gender diff erences in glycemic control

Female outpatients participating in the AMD Annals 

Initiative were older (30.5% of women vs 20.8% of men 

were over 75 years of age), had a slightly higher diabetes 

duration (11.1 ± 9.8 vs 10.0 ± 9.1 years), and were more 

obese (average BMI 29.2 ± 4.6 kg/m2 in men vs 30.2 

± 5.9 kg/m2 in women) then male counterparts. After 

adjustment for these factors, women were 11% more 

likely than men to have HbA1c levels >8.0% (64 mmol/

mol), 41% more likely to have LDL-C levels ≥130 mg/

dl, 50% more likely to have a BMI ≥30 kg/m2, and 32% 

more likely to have a glomerular fi ltration rate (GFR) 

≤60 mL/min, whereas women were 48% less likely than 
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men to have micro/macroalbuminuria. No differences 

were found in blood pressure targets. The proportion of 

patients reaching the HbA1c target was in favor of men 

in the Italian study17, in line with other studies in Italy 

and Europe19,20.  

Table 1 shows that sex disparities are more evident in 

older people (>75 years), particularly with reference to 

reaching HbA1c targets. In fact, when the analyses were 

performed separately in individuals below and over 75 

years of age, gender disparities were still documented in 

younger people, but they were more marked in elderly 

patients17, in spite of diabetic treatment. 

Gender diff erences in lipid profi le

The lipid profi le is worse in women: total cholester-

ol levels are higher, and more women (+7.2%) do not 

reach the LDL-C target (<100 mg/dl) as compared with 

men, particularly in the subgroup treated with lipid-

lowering medications21; in order to better explore age- 

and gender-related differences in LDL-C management, 

these data showed that more women did not reach the 

LDL-C target when compared with men, and this be-

tween-gender gap in reaching LDL-C targets increased 

with age and diabetes duration, favoring men in all 

groups (Figure 2). However, the most striking fi nding 

of this study was that, unlike men, T2DM women were 

not able to reach the recommended LDL-C targets, in 

spite of a similar rate in the use of medications and the 

same use of statins (41.2% of women and of men). Fur-

thermore, it was demonstrated that women with type 2 

diabetes have an HDL-C subpopulations profi le shifted 

toward small dense – and hence less atheroprotective 

– particles, similar to the fi nding in diabetic men who 

have suffered myocardial infarction22. 

Table 1. Clinical characteristics and treatment, by sex and age. Modifi ed from Rossi MC et al, 201317..

 Overall Age <75 yrs Age ≥75 yrs

Diabetic characteristics M F M F M F

N° 227,169 188,125 179,807 130,518 47,210 57,230

Age (years) (X ± SD) 65.7 ± 11.1 68.4 ± 11.4 61.9 ± 9.2 63.1 ± 9.2 79.8 ± 3.7 80.6 ± 4.1

Diabetes treatment (%)      

Diet 7.8 6.4 8.0 6.8 7.2 5.5

Oral agents 63.4 60.4 65.0 63.0 57.4 54.6

Oral agents + Insulin 13.3 16.7 13.5 17.0 12.6 16.1

Insulin  15.5 16.4 13.6 13.1 22.8 23.8

Lipid lowering agents 41.2 41.2 42.2 43.0 37.3 37.5

Antihypertensive treatment 56.6 61.0 54.6 58.3 64.3 67.3

≥2 antihypertensive agents 33.0 36.1 36.4 41.1 46.7 53.1

Figure 1. Favorable outcomes in diabetic men and women and age (AMD Annals). The intermediate outcomes (target of HbA1c, PA, 
C-LDL, BMI) are systematically in favor of men, independently of age.
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Gender diff erences in pharmacologic treatment

A number of international studies documented sys-

tematic under-treatment of cardiovascular risk factors in 

diabetic women: men with diabetes were signifi cantly 

more likely to receive treatment for major CVD risk 

factors, including oral hypoglycemic agents, ACE in-

hibitors and calcium channel blockers for CHD, than 

women. Therefore, worse glycated hemoglobin control, 

lower frequency of lipid-lowering therapy, lower aspi-

rin use, and lower blood pressure control were noted 

in women23. The Canadian Acute Coronary Syndrome 

Registry I and II demonstrated gender disparity in the 

intensity of cardiovascular risk reduction, and an un-

derutilization of therapy for acute coronary syndrome 

treatment24. In contrast with these international data, 

women with diabetes in Italy are not undertreated with 

medications for cardiovascular risk factors: in the study 

by Rossi et al.17, gender differences in CV risk factor tar-

gets do not seem to be explained by a lower propensity 

of physicians to treat women. In fact, women were more 

likely than men to be treated with insulin and antihy-

pertensive agents and equally likely to be treated with 

lipid-lowering drugs in the presence of elevated values. 

Previous research demonstrated the existence of gen-

der differences in drug responses, due to differences in 

pharmacodynamics and pharmacokinetics25. On this is-

sue, a study documented that statin therapy after acute 

myocardial infarction is associated with reduced rates 

of all-cause and cardiac mortality, but the degree of risk 

reduction is lower for women than for men26. 

Furthermore, women experience a higher incidence 

of adverse drug reactions than men. Gender-specifi c dif-

ferences in the pharmacokinetics and pharmacodynam-

ics of drugs are still unclear27.

Gender diff erences in quality of care

In the Italian study, overall cardiovascular risk is 

higher in diabetic women who are older and more 

obese and have a slightly longer diabetes duration and, 

overall, show a worse glycemic control and lipid profi le 

as compared with men, in spite of similar or more in-

tensive pharmacological treatment. 

The Q score, based on a combination of process and 

outcome indicators (Table 2) relative to HbA1c, blood 

Table 2. Q score: overall quality of care in T2 diabetes. MA, microalbuminuria..

Quality of care indicator Scoring

HbA
1c

 measurement <1/year 5

HbA
1c

 ≥8.0% 0

HbA
1c

 <8.0% 10

Blood pressure measurement <1/year 5

Blood pressure values ≥140/90 mmHg, irrespective of treatment 0

Blood pressure values <140/90 mmHg 10

Lipid profi le measurement <1/year 5

LDL cholesterol ≥3.37 mmol/L (130 mg/dL) irrespective of treatment 0

LDL cholesterol <3.37 mmol/L (130 mg/dL) 10

MA measurement <1/year 5

Not treated with ACE-inhibitors despite the presence of MA 0

Treated with ACE-inhibitors in the presence or absence of MA 10

Score range 0-40

Figure 2. Target of LDL-C in men (blue) and women (grey) and 
age. The intermediate outcomes (target of HbA1c, PA, C-LDL, 
BMI) are systematically in favor of men, independently of age. 
The proportion of men and women with LDL-C target value is 
unfavorable to women, and the gap increases with age.

IJGSM_2.indd   63IJGSM_2.indd   63 13/10/2016   09:23:3213/10/2016   09:23:32

- Copyright - Il Pensiero Scientifico Editore downloaded by IP 44.222.62.35 Wed, 20 Mar 2024, 13:32:36



64 Ital J Gender-Specifi c Med 2016; 2(2): 60-68

pressure, LDL-cholesterol and microalbuminuria, was 

developed and validated in two previous studies28,29 and 

ranges between 0 and 40 (the higher the score, the bet-

ter the quality of care). The two validation studies docu-

mented that the risk of developing a new cardiovascular 

event was 80% higher in patients with a score <15 and 

20% higher in those with a score between 15 and 25, as 

compared with those with a score >25. In this popula-

tion of type 2 diabetes, the analysis of overall quality of 

care, as summarized by the Q score, shows that women 

had a 17% greater likelihood of having a score <15 (OR 

= 1.10; 95% CI 1.14-1.20) and a 11% lower likelihood 

of having a score >25 (OR = 0.89; 95% CI 0.87-0.90) as 

compared with men (Figure 3)17.

Gender diff erences in type 2 diabetes in other 

cohorts

The relevance of gender difference in CVD risk fac-

tors in diabetic subjects was identifi ed in other Italian 

scenarios as well. The RIACE (Renal Insuffi ciency And 

Cardiovascular Events) is a multicenter observational 

study that enrolled over 15,000 patients attending 19 

Italian diabetes clinics to investigate the impact of renal 

function on CVD morbidity and mortality in type 2 dia-

betes30. Analysis of data from the RIACE cohort showed 

gender differences in CVD risk factors distribution, with 

higher levels of HbA1c, BMI and systolic blood pres-

sure, a worse lipid profi le and lower levels of GFR in 

diabetic women compared with men, together with a 

lower rate in reaching metabolic targets31. This worse 

control of CVD risk factors in women was not related to 

a different intensity in treatment, being diabetic women 

more likely to receive pharmacological treatment for 

hyperglycemia, dyslipidemia and particularly hyperten-

sion compared with men.

These fi ndings were in line with other studies in sim-

ilar Italian cohorts. The MIND-IT (Multifactorial Inter-

vention in type 2 Diabetes in Italy) is a cross-sectional 

study that enrolled over 2,000 type 2 diabetic patients 

without previously described CVD events, investigating 

the degree of control of CVD risk factors20. In this co-

hort too, diabetic women showed a higher prevalence 

of obesity and abdominal adiposity and a worse CVD 

risk profi le, with a lower percentage of diabetic women 

reaching the recommended metabolic targets compared 

with men, especially for blood pressure, LDL and HDL 

cholesterol, fasting plasma glucose and HbA1c, inde-

pendently of the use of medications for CVD risk fac-

tors control. 

Conversely, at variance with reports from Italian co-

horts, other European populations showed gender dis-

parities in medication use. In the DIANA study (Type 2 

Diabetes Mellitus: New Approaches to Optimize Medi-

cal Care in General Practice)32, a prospective cohort 

study of 1,146 patients with type 2 diabetes conducted 

in south-west Germany, the presence of gender dispari-

ties in diabetes and CHD medication was evident: the 

results indicated that men with diabetes were signifi -

cantly more likely to receive any treatment for major 

CVD risk factors, including oral hypoglycemic agents, 

ACE inhibitors and calcium channel blockers for CHD 

than women. Particularly, men had 53% greater odds 

to be treated with any antidiabetic drug (95% CI: 1.17 – 

1.99), compared with women. The same trend was also 

seen for aspirin prescription, which showed gender-

specifi c differences, unrelated to the presence of CHD. 

Besides, potential under-treatment of CVD risk fac-

tors in European women, which may explain the ob-

served stronger impact of CVD risk factors in diabetic 

women, is not yet completely clear and many factors 

may play a role. Among these, a different impact of spe-

cifi c risk factors in diabetic women is the main hypoth-

esis to explain the high CVD risk in diabetic women: 

besides differences in LDL-C levels and management 

in diabetic men and women, several lines of evidence 

indicate that modifi cations in the levels and/or struc-

ture of other lipoprotein fractions may play an impor-

tant role in determining CVD risk, especially in diabetic 

women22. 

Atherogenic dyslipidemia (i.e., high triglycerides 

and low HDL-C levels) is usually more frequent in dia-

betic women than non-diabetic ones, including after 

adjustment by age and body weight22,33. Low levels of 

HDL-C seem to have a peculiar role on CVD risk in this 

population. Therefore, fi ndings in the general popula-

tion indicate that qualitative modifi cations of HDL par-

ticles may infl uence CVD risk. HDL is a heterogeneous 

Figure 3. Q score in T2 diabetic patients by gender. Women had a 
17% greater likelihood of having a score < 15 - resulting in a higher 
risk to develop a new CV event - and an 11% lower likelihood of 
having a score >25, as compared with men.
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class of lipoproteins differing in size, density, charge, 

and composition and some authors have demonstrated 

that HDL qualitative properties may strongly modulate 

CHD risk34 beyond HDL-C levels. These same modifi ca-

tions toward a less atheroprotective HDL pattern have 

been recently demonstrated also in a group of type 2 

diabetic women who showed, when compared with 

non-diabetic subjects, lower levels of large α-1, α-2, 

and pre-α-1 HDL particles, and a higher concentration 

of small α-3 HDL particles, as determined by two-di-

mensional gel electrophoresis22. Notably, these modi-

fi cations in HDL subclass profi le in diabetic women 

without CHD were comparable both quantitatively and 

qualitatively with those found in men with coronary 

heart disease35. Modifi cations of HDL particles may also 

infl uence their functions, including those unrelated to 

reverse cholesterol transport, such as anti-infl ammatory 

or anti-oxidant properties. This hypothesis was explored 

in a group of CHD-free women with and without diabe-

tes36, where the more atheroprotective larger HDL sub-

classes inversely correlated with circulating levels of the 

common infl ammatory markers hsRCP and IL-636,37. 

Among 30,000 women and men with T2DM, 

women with HbA1c levels ≥8.0% had a signifi cantly el-

evated risk of stroke, whereas men did not38, but strict 

blood glucose control has not been shown to decrease 

the incidence of stroke39. One reason could be a po-

tential difference in women and men receiving treat-

ments for hyperglycemia and other CVD risk factors. 

Even in the previously described studies indicating that 

women were more treated than men, many other fac-

tors play a role: differences in biology, culture, lifestyle, 

environment and psychosocial factors are simultane-

ously responsible for sex and gender differences in risk, 

pathophysiology and complications of type 2 diabetes 

mellitus40.

AMD is contributing to the debate on gender-specif-

ic diabetes interventions through the regular evaluation 

of quality of care indicators, which represents the fi rst 

fundamental step to identify areas in need of improve-

ment. Furthermore, in the context of the DAWN-241 

initiatives in Italy, AMD is promoting the BENCH-D 

study42, aiming to assess psychosocial characteristics 

and adherence to treatments of type 2 diabetics. In this 

study, women showed a higher prevalence of poor psy-

chological well-being and likelihood of depression than 

men; the study also showed that lower levels of psycho-

logical well-being were associated with lower levels of 

satisfaction with treatment, diabetes empowerment and 

self-care attitudes, and to a worse perception of barriers 

to medication. The importance of psychosocial factors 

in addition to biological ones on diabetes outcomes in 

women has been increasingly recognized, considering 

that the growing trend in obesity in women is an im-

portant marker40.

Gender diff erences in mortality 

In a recent population study in Italy5, diabetes de-

termines a 68% excess of mortality rate. Among the 

causes of CVD, it was observed that excess mortality for 

AMI was more pronounced in females than males in 

diabetes (males: IRR 1.48; 95% CI 1.10–1.99; females: 

1.81; 95% CI 1.27–2.59; Wald test for interaction, p = 

0.1063). In the kidney dysfunctions group – e.g., glo-

merular diseases, acute kidney failure, chronic kidney 

disease – the excess of mortality from renal causes in the 

diabetic population was once again more evident in fe-

males than males (males: IRR 1.37; 95% CI 0.88–2.14; 

females: 2.37; 95% CI 1.43–3.91; Wald test for interac-

tion, p = 0.1466). Myocardial infarction occurs earlier 

in women with diabetes compared with men43,44, with 

higher mortality5. According to our data, in a Finnish 

cohort study43, the presence of diabetes reduced the so-

called female advantage for CVD risk; indeed, mortality 

from CHD was three times higher in women compared 

with men with diabetes5,45.

Conclusions

In women with type 2 diabetes, the risk of major 

cardiovascular events is anticipated by 20-30 years com-

pared with the population without diabetes, while in 

men the incidence is anticipated by 15-20 years11.

In the vast majority of studies, diabetic women were 

less likely to reach the recommended targets for CV risk 

factors, as well as to receive treatment and monitoring. 

Constantly, the wider gap was related to the lipid target; 

women had higher LDL-C levels than men and were 

less likely to receive lipid-lowering therapy46,47. 

The AMD Annals data17 strongly suggests that the 

greater diffi culty in reaching LDL-C targets in diabetic 

women – despite the same use of lipid-lowering drugs 

by sex – is mainly related to pathophysiological factors, 

whereas patient and physician attitudes can play an im-

portant role in other process measures and outcomes. 

Other possible intrinsic pathophysiological gender dif-

ferences are the impairment of renal function that fol-

lows different pathways with a higher prevalence of mi-

croalbuminuria in men and more frequently reduced 

GFR in women30, as also documented in our study17, 

and a higher mortality rate in diabetic women for kid-

ney disease5.

The results of many studies support the hypothesis 

that the worse lipid profi le is an important cause of a 

higher risk of CVD in women, and underscore the need 

for diversifying care by gender. Otherwise, reaching op-

timal blood pressure, LDL and HbA1c levels simultane-

ously is rare in diabetic patients, but it is associated with 

a signifi cantly lower (62%) cardiovascular risk (41%, 
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56%, 60% for CHD, respectively)48. The answer to the 

question of whether sex steroids infl uence the different 

risk factor levels and clustering of CVD risk factors in 

women and men remains uncertain49. 

Much is still unknown about gender differences in 

the cardiovascular consequences of diabetes. Further 

research – enrolling a high number of women – is re-

quired to improve knowledge about the mechanisms 

underlying gender differences in diabetic patients and 

to identify the main areas of intervention. The recent 

study by Legro50, in fact, indicates that in clinical trials 

of type 2 diabetes medications, exclusion criteria affect-

ing women of childbearing potential are often dispro-

portionate to risk to the participant and fetus .

It is therefore necessary to continue the study and 

monitoring of the desirable increase in equity in the 

quality of care over time in order to reduce the risk of 

CVD and death in diabetic women49.
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