Gender differences in cardiovascular risk factors in patients with
coronary artery disease and those with type 2 diabetes
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The incidence of cardiovascular disease is known to be
higher in men than in women of similar age, and this gender
difference is more prominent at a younger age (1) and is
partly explained by protective effects of sex hormones (2).
On the other hand, female patients with coronary artery
disease have been reported to be more likely to have a worse
cardiovascular risk factor profile (3,4).

The EUROASPIRE 1V is a cross-sectional survey on
hospitalized patients with coronary artery disease (n=7,998;
ages of 18-80 years) including centers from 24 European
countries. De Smedt et /. analyzed the data of this
survey and demonstrated that prevalence of multiple
cardiovascular risk factors (3 or more from 5 risk factors
including smoking, obesity, high blood pressure, high
LDL cholesterol and diabetes) was significantly higher in
female patients than in male patients (4). In the former
study by the authors’ group (EUROASPIRE III study), the
prevalence of each of the risk factors including obesity, high
blood pressure, high LDL cholesterol and diabetes was
shown to be higher in female patients with coronary artery
disease than in male patients (3). Interestingly, the gender
difference in the prevalence of multiple cardiovascular risk
factors was more prominent in elderly patients (>70 years)
and patients with a lower level of education (4), although it
was not shown whether and how the relation of each risk
factor to gender was influenced by age or education. There
was no significant three-way (gender, age and education)
interaction with multiple risk factors. In overall subjects,
women were 3.1 years older than men, and this possibly
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influences the relationship of gender with cardiovascular
risk factors, although age as well as education was adjusted
in the analysis. It was not shown whether and how mean age
differs in men and women of the younger group (<70 years)
or older (=70 years) group. In addition to the gender
difference in risk factors, a gender difference was found
in the control (target achievement) of cardiovascular risk
factors: Regarding LDL cholesterol, glycemic status,
adiposity and physical activity as targets, the proportion
of subjects who achieved each target was lower in female
patients than in male patients, and interactions by age and
education were observed in LDL cholesterol and adiposity,
respectively, as targets. However, in lifestyle changes and
risk factor awareness, no significant gender differences
were found except for less women having had a weight
measurement since hospital discharge and worse awareness
rate among women regarding their waist if centrally obese.
Therefore, the gender differences in target achievement
for LDL cholesterol, blood pressure and hemoglobin Alc
are unlikely to be due to differences in lifestyle changes and
risk factor awareness. The difference between the individual
value of each risk factor and its target should be greater in
female patients than in male patients. Therefore, there is
a possibility that the status of each risk factor is associated
with its target achievement, although the method for
evaluation of target achievement was not described in the
article. The gender gap in the opportunity for education
is becoming smaller, and thus the authors speculated that
this explains a smaller gender difference in younger patients
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Figure 1 Comparison of waist-to-height ratio (A), pulse pressure (B), LDL cholesterol (C) and log-transformed LAP (D) in non-diabetic

and diabetic subjects. Histories of smoking, alcohol drinking and regular exercise were adjusted for calculation of each mean. In addition,

a history of medication therapy for hypertension was adjusted for calculation of the mean of pulse pressure, and a history of medication

therapy for dyslipidemia was adjusted for calculation of the means of LDL cholesterol and LAP. Symbols denote significant differences from

men (*, P<0.05; **, P<0.01).

than in elderly patients and that the gender difference will
decrease in the future. As possible reasons for the gender
difference in accumulation of risk factors, the authors gave
some explanations including later diagnosis of coronary
artery disease and consequent greater clustering of risk
factors, less opportunity for optimal treatment, lower
magnitude of lifestyle changes, less professional activities,
and higher prevalences of anxiety and depression in women
than in men (4). The high risk factor burden hypothesis and
healthy survivor effects were also raised as possible reasons
for the gender difference in cardiovascular risk factors in
patients with coronary artery disease (4).

Regarding patients with diabetes mellitus, it has also been
shown that female patients have a higher cardiovascular risk
than do male patients (5), and this may be in part explained
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by a more adverse cardiometabolic profile including visceral
obesity, hypertension and dyslipidemia in women with
diabetes (6-9). In a previous study, I demonstrated that female
subjects with diabetes (n=569; mean age, 53.8+7.4 years)
had a more adverse cardiometabolic profile than did age-
matched male subjects with diabetes (n=1,138) (9). Waist-
to-height ratio (WHItR), pulse pressure, LDL cholesterol,
and log-transformed lipid accumulation product (LAP)
were compared between men and women with and without
diabetes who were 35 to 70 years old (Figure I). In the non-
diabetic group, LDL cholesterol and log-transformed LAP
were higher in men than in women, while WHtR and pulse
pressure were comparable in men and women. On the other
hand, in the diabetic group, WHtR, pulse pressure, LDL
cholesterol and log-transformed LAP were all higher in
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women than in men. Pulse pressure reflects arterial stiffness,
which is a potent cardiovascular risk factor (10). Obesity is
a major risk factor for type 2 diabetes, and dyslipidemia is
known to be closely associated with diabetes. LAP, an index
calculated by using levels of serum triglycerides and waist
circumference, has been reported to be a good discriminator
for diabetes (11). Therefore, female patients with diabetes
had a more adverse profile of cardiovascular risk factors
than did male patients, whereas women without diabetes
had a better profile of risk factors than did men. Regarding
the gender difference in cardiovascular risk factors, the
above findings on diabetes agree with those of the previous
studies on coronary artery disease (3,4). In the above study
on diabetes, the subjects were 70 years old or younger and
their ages were matched in men and women in the diabetic
and non-diabetic groups (9), and thus the gender difference
is not related to age. Information on education level of
subjects was unfortunately not available, but all of the
subjects were workers, and results for their annual health
checkups at the workplaces were analyzed in the above
study on diabetes (9). Therefore, it is unlikely that there
is a great difference in education levels in male and female
subjects with diabetes in the study. The ability to convert
androgen to estrogen was reported to be impaired in
women with type 2 diabetes, and this impairment is likely to
be caused by attenuation of ovarian aromatase activity (12).
Thus, protective actions of estrogen on cardiovascular
health, including suppression of obesity and dyslipidemia,
may be decreased in female patients with diabetes compared
with those in non-diabetic women. However, the reason
for a more adverse cardiovascular profile in female patients
with diabetes than in male patients remains unknown.
Type 2 diabetes has been shown to be more common in
men than in women in many studies (5). Men develop
diabetes at a lower body mass index and are more insulin-
resistant (13). In a cross-sectional study of non-diabetic
and diabetic men and women, advantages of women such
as a better profile of risk factors and less insulin resistance
than those in men were diminished in a diabetic state, and
the interactions of gender and diabetes for diastolic blood
pressure, tissue plasminogen, white blood cell count and
coagulation factor VIII were attenuated after adjustment
for waist circumference and HOMA-IR (14). Thus, it was
thought that the greater adverse influence of diabetes on
cardiovascular risk factors was, to some degree, explained
by the greater increases in adiposity and insulin resistance
associated with diabetes in women than in men. Therefore,
the gender difference in cardiovascular risk factors in
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patients with diabetes may be at least partly explained by a
higher risk factor burden (15): women who develop diabetes
are more prone to have disadvantages in their backgrounds,
such as obesity and insulin resistance, that deteriorate
glucose tolerance. In addition, gender differences regarding
diagnosis and therapy for diabetes, including later diagnosis,
less diagnostic and therapeutic supports, and less attainment
of therapeutic goals in women, have been suggested as
reasons for gender differences in diabetic complications (16).

A more adverse profile of cardiovascular risk factors in
women than in men is found both in patients with coronary
artery disease and patients with diabetes. Common reasons
are speculated for these gender differences. Sufficient
medical care including lifestyle modification and medication
therapy for correcting cardiovascular risk factors is needed
in order to prevent cardiovascular complications in women
with diabetes and to reduce recurrent events in female
patients with coronary artery disease.
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