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ABSTRACT

This review examines if the relative risk for Cardiovascular Disease (CVD) events and mortality
in diabetic women (in comparison with non-diabetic women) is to be greater than that in
diabetic men. It has been proposed that this finding is due to gender disparities in treatment
intensity. Considering that cardiovascular complications are an important cause of death in
patients with Type 1 diabetes, comprehensive treatment, including therapy for lowering blood
glucose levels, blood pressure, blood lipid levels, and physical activity would be beneficial to
reduce diabetes complications, the occurrence of cardiovascular and cerebrovascular events,

and the related mortality.

Introduction

Over the past decade, researchers, health-
care workers, the public and policy makers
have expended considerable effort to enhance
our understanding of gender differences in
Cardiovascular Disease (CVD) and to analyze
the impact of heart disease in women. Similarly,
in diagnoses of Type 1 Diabetes (T1DM),
researchers have hypothesized that females
experience more aggressive disease progression
[1]. Female patients appear to present with
more disease symptoms and signs of a more
disruptive disease process when clinical TIDM
appears [2]. Do age and gender affect insulin
sensitivity and insulin secretion in women with
T1DM differently than the general population
and, more specifically, men with TIDM? Do
biological and psychosocial differences between
men and women play a role in the progression of
T1DM and its complications? Do gender-based
differences exist in diabetes?

Literature Review

A series of recent studies has demonstrated that

diabetes affects males and females differently
due to the effects of hormones, menopause and
other factors. Heart disease is the leading cause of
mortality in women with diabetes, and women
are also at a higher risk of stroke [3]. In contrast,
the prevalence of advanced kidney disease
generally does not differ by gender [4]. Some
research has hypothesized that female diabetic
patients unconditionally lose their general
gender-based survival advantage [5], although
glycated hemoglobin (HbAlc) is only slightly
and insignificantly higher in female patients. All
risk factors associated with cardiovascular disease
appear to have a greater impact among diabetic
females than among their male counterparts
[6,7]. Risk factors include increased uric acid
levels [8], low physical activity, obesity, insulin
resistance linked to polycystic ovarian syndrome
[9], and increased coronary artery calcification
[10]. However, a recent Swedish study found
no gender difference in terms of the extent of
coronary heart disease in men and women of
similar age [11]. The prevalence of diabetic
retinopathy does not seem to differ by gender in
T1DM [12]. However, some research confirms
an observation made in clinical practice: women
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with TIDM [13] show more severe signs of
insulin resistance and a greater tendency to have
other autoimmune diseases, such as celiac disease
[14]. The higher rate of insulin resistance in
women with T1DM associated with disturbed
monthly hormonal variations and the early loss
of the potentially beneficial impact of estrogen
have been proposed as key factors. Endothelial
dysfunction seems to be influenced by hormonal
status [15]. Insulin resistance is also correlated
with a worse cardiovascular outcome in women
than in men with T1IDM [5]. Some authors
ascribe the greater risk of CVD to the reduced
exposure to the protective action of estrogen
[16]. Moreover, when compared to healthy
women, women with TIDM present a higher
dehydroepiandrosterone  sulphate ratio and
higher testosterone levels [1]. In addition,
menarche is delayed in women with T1IDM and
menopause occurs later. The reduced exposure
to the protection of estrogen could imply higher
levels of androgens in women, which may
promote atherosclerosis and CVD. However,
data about different androgen levels in women
with TIDM are disputed and inconclusive. Some
authors find increased levels of testosterone while
other authors find no difference in testosterone
levels between healthy women and women with
T1DM [17]. Another possible pathway to the
higher risk of CVD in women with T1DM
may be a higher pro-thrombotic status due
to hyperglycemia and related oxidative stress.
Oxidative stress is an accepted risk factor for
the onset of cardiovascular events. The increased
oxidation of proteins and the decreased activity
of antioxidant mechanisms are crucial in
the pathogenesis of diabetic complications,
especially CVD. Compared to men, women with
T1DM have lower levels of total antioxidant
capacity (TRAP) and increased levels of lipid
hydroperoxides [5]. Interestingly, this difference
has been established even in subjects with a
history of disease of less than 10 years. Increased
oxidative stress causes endothelial activation and
could determine the activation of another actor
of thrombosis, platelets. In this regard, patients
with TIDM have higher urinary thromboxane
(TXM) excretion than healthy subjects, and
women have significantly higher levels than
their male counterparts. TXM is a marker of
platelet activation, which may be induced by
endothelial and oxidative stress. This higher
response in women can lead to enhanced platelet
activation, such that it may play a role in CVD
onset [18]. Although the exact pathological

mechanism is unclear, it is crucial to highlight
the higher risk of mortality in women and the
need for a focus on CVD prevention. A recent
large-scale study on Chinese patients with
T2DM showed that the 10-year risks of CHD
and stroke were lower in women than in men
with T2DM [19]. The reasons could be that
HbA1c levels were significantly lower in women
with T2DM than in men with T2DM and the
rate of current smoking was significantly lower
in women than that among the men. In another
study, males had less likely to achieve ideal blood
pressure control as compared to females, and
being female was associated with lower odds of
having a blood pressure > 120/80 mmHg and it
is known that high blood pressure is consistently
found to be a major risk factor for diabetes
complications [20]. In the same study, however,
males with T1D had significantly lower BMI
and HbA1lc. These data could explaine why the
increased mortality in females was related to
greater cumulative exposure to hyperglycemia
in females as compared to males. Some research
shows that the prescription of statins or aspirin
as a form of secondary prevention tends to be
lower for women than for men [21,22]. An
Italian study including around 29,000 adults
with T1DM showed that women have a 33%
greater likelihood of an HbAlc >8% (64 mmol/
mol) [23]. Worse metabolic control has been also
observed in gitls and female adolescents [24]. At
the same time, women with T1DM have more
centrally distributed fat, which may contribute
to their relatively higher cardiovascular disease
risk [25]. In addition, innate distinctions in
the genders’ physiology and disparities between
genders in the medical care provided for major
cardiovascular risk factors may exist [26]. This
has been attributed to an underestimation of
patient risk, a less aggressive approach and poorer
compliance among females [27]. In contrast,
another study found no relevant differences
between females and males in terms of the
quality of diabetes care [28], suggesting that
factors other than gender disparities in treatment
are responsible. Depletion of the central
distribution of fat through exercise and dietary
adjustments may help ameliorate the subsequent
involvement of cardiovascular disease. Moreover,
psychosocial stress has a greater impact on
women than men [29]. In addition, diabetic
men with coronary heart disease are significantly
more likely to receive oral combination drugs,
ACE inhibitors and calcium channel blockers.
This suggests that diabetic men might be more
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carefully treated than women [30]. In T1DM,
the greater difficulty in achieving good metabolic
control in women and the better blood pressure
control in men may be related to factors other
than gender-related differences in medication
use or diagnostic methods [23].

Discussion

Lower adherence to statin prescriptions was
found in females than in males in the TIDM
subjects, achievement of treatment goals for
lipids. Women are also significantly less likely
than men to use aspirin, statins, angiotensin-
converting enzyme inhibitors or angiotensin II
receptor blockers [21], which suggest that risk-
reducing therapies are underused in women with
diabetes. Women with lower education levels
and lower incomes exhibit poorer profiles for
almost all biomarkers (i.e., glucose, triglycerides,
insulin, waist circumference, diastolic blood
pressure; exceptions include fasting plasma
glucose and systolic blood pressure). However,
evidence of these associations in men has been
mixed. The strong association between socio-
economic status and biomarkers, especially
among women, reinforces the need to focus on
health promotion, enhanced health policies and
reductions in disparities [31]. Efforts to increase
the amount of attention paid to cardiovascular
risks in diabetic females seem to have some
benefits. As such, improving the guideline-based
clinical practice of drug therapy and compliance
with such therapies must be a major target for
all diabetic patients regardless of gender [32].
Moreover, in women with Type 2 Diabetes
Mellitus (T2DM), research has found smaller
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