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Introduction and objectives. To determine the 

influence of sex on cardiovascular complications in 

diabetic patients.

Methods. This multicenter prospective cohort study 

involved 1423 consecutive patients with diabetes mellitus 

who were recruited during consultations with 31 primary 

care physicians. The patients’ characteristics were 

recorded and they were followed up for 45 (10) months.

Results. The mean age of the patients (50% female) was 

66 years, 64% had hypertension, 70% had dyslipidemia, 

and 26% had had a previous cardiovascular event. 

Cardiovascular disease, predominantly ischemic heart 

disease, was observed more frequently in men and a 

higher percentage had end-organ damage (57.7% of 

males vs 45.4% of females; P<.0001). Women had poorer 

glycemic control, higher total cholesterol levels, and lower 

high-density lipoprotein cholesterol levels. By the end of 

follow-up, 81 patients had died (5.7% of males vs 6.7% 

of females; P=.513). There were no sex differences in 

cardiovascular complications during follow-up (15.8% in 

males vs 13.7% in females; P=.368). Multivariate analysis 

identified the following factors as independent predictors 

of morbidity or mortality: age (hazard ratio [HR] = 1.04; 95% 

confidence interval [CI], 1.02-1.06), existing cardiovascular 

disease (HR=1.96; 95% CI, 1.38-2.79), diuretic treatment 

(HR=1.62; 95% CI, 1.10-2.38), and albuminuria (HR=1.86; 

95% CI, 1.33-2.61).

Conclusions. No difference was observed in medium-

term prognosis, with regard to mortality and cardiovascular 

morbidity, between male and female diabetics from the 

same geographical area, despite the presence of clinical 

differences between the sexes.

Key words: Diabetes mellitus. Sex. Prognosis. Primary 

care. Ischemic heart disease.

El sexo no condiciona diferencias  
en el pronóstico de pacientes diabéticos. 
Estudio Barbanza-Diabetes

Introducción y objetivos. Evaluar la influencia del 

sexo en las complicaciones cardiovasculares en pacien-

tes diabéticos. 

Métodos. Estudio multicéntrico de cohortes prospec-

tivas, en el que participaron 31 médicos de atención pri-

maria, que registra las características de 1.423 pacientes 

diabéticos que acudieron de forma consecutiva a sus 

consultas y fueron seguidos durante 45 ± 10 meses. 

Resultados. Pacientes (el 50% mujeres) con media de 

edad de 66 años, el 64% hipertensos, el 70% dislipémi-

cos y el el 26% con eventos cardiovasculares previos. 

Se observa una mayor presencia de enfermedad cardio-

vascular, predominantemente cardiopatía isquémica, y 

un mayor porcentaje de lesión de órganos diana en los 

varones (el 57,7% de los varones y el 45,4% de las mu-

jeres; p < 0,0001). Las mujeres presentan un peor control 

glucémico, cifras más elevadas de colesterol total y valo-

res de lipoproteínas de alta densidad más bajos. Tras el 

periodo de seguimiento, fallecieron 81 pacientes (el 5,7 

frente al 6,7%; p = 0,513). No hubo diferencias por sexo 

en cuanto a las complicaciones cardiovasculares durante 

el seguimiento (el 15,8 frente al 13,7%; p = 0,368). En el 

análisis multivariable, resultaron determinantes indepen-

dientes de morbimortalidad: la edad (hazard ratio [HR] = 

1,04; intervalo de confianza [IC] del 95%, 1,02-1,06), te-

ner enfermedad cardiovascular (HR = 1,96; IC del 95%, 

1,38-2,79), seguir tratamiento con diuréticos (HR = 1,62; 

IC del 95%, 1,10-2,38) y sufrir albuminuria (HR = 1,86; IC 

del 95%, 1,33-2,61).

Conclusiones. No se observan diferencias en el pro-

nóstico a medio plazo en cuanto a mortalidad y morbi-
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an analysis of the NHANES I (First National Health 
and Nutrition Examination Survey)8 registry led to a 
report suggesting that coronary death was becoming 
more common among women diabetics but less 
common in their male counterparts. Findings such 
as this led to several meta-analyses being performed, 
some of which confirmed the poorer prognosis of 
women both in terms of morbidity and mortality.9 
Others, however, contradicted this.10,11

Clinical information on the influence of sex on the 
prognosis of Spanish diabetic patients is practically 
non-existent, a situation that justifies the undertaking 
of prospective studies designed to determine what 
this influence might be. The present study focuses on 
a single population from Galicia (NW Spain). 

The prospective Barbanza Diabetes12,13 study 
was designed to determine the characteristics, 
cardiovascular risk factors and the clinical course of 
patients with DM treated by primary care physicians, 
as well as the adherence to clinical practice guidelines. 
The aim of this subanalysis was to determine the 
influence of sex on the appearance of cardiovascular 
complications (death and/or hospitalization due to 
cardiovascular causes) during the follow-up period.

METHODS

Study Protocol 

The characteristics of the patients in this multi-
center, prospective cohort study have been described 
elsewhere.12,13 The researchers involved were 31 
primary care physicians belonging to 10 health centers 
in the southeast of the Province of A Coruña (Galicia, 
NW Spain). A total of 1423 consecutive patients who 
came for consultation over a period of 2 months in 
2002 were recruited. All met the inclusion criteria 
of: age over 18 years, having a previous diagnosis 
of DM,14 and providing consent to be included. No 
rejection of inclusion was recorded. A prospective 
follow-up period of 4 years was programmed, with 3 
intermediate visits for the monitoring of risk factors 
and treatment. During this period 109 patients were 
lost to follow-up, 26 because of a change of address, 
and 83 because of a change of workplace by 2 of the 
physicians involved.

After the recording of data an internal audit was 
undertaken to guarantee its quality. This involved 
the random selection of 10 of the participating 
physicians (one per health center), and the review of 
the clinical histories produced. All data were found 
to be perfectly recorded.

Variables Analyzed

All patients were subjected to anamnesis, 
physical exploration and biochemical tests and 

lidad cardiovascular entre mujeres y varones diabéticos 

de una única área geográfica, a pesar de diferencias clí-

nicas. 

Palabras clave: Diabetes mellitus. Sexo. Pronóstico. 

Atención primaria. Cardiopatía isquémica.

INTRODUCTION

Diabetes mellitus (DM) is among the diseases with 
the greatest public health impact in Spain. It’s high 
prevalence and the cardiovascular complications 
with which it is associated make it a problem of great 
concern.1,2

Over the last 20 years there has been a spectacular 
increase in the number of overweight people with 
DM in Western countries, a phenomenon that has 
been largely attributed to changes in lifestyle. It is 
now estimated that some 10%-15% of the Spanish 
population is diabetic. More than 90% of those 
afflicted have type 2 DM (DM2), the incidence of 
which has now reached 10 cases per year per 1000 
people. These figures suggest that the number of 
diabetics in Spain will double over the next 25 
years.3,4

The risk of cardiovascular disease (CVD) in 
adult diabetics is 4 times higher than in the general 
population of the same age,5 and together, ischemic 
heart disease and cerebrovascular disease account 
for more than 70% of mortality in such patients.

The influence of sex on cardiovascular disease is of 
great interest. Many studies have shown there to be 
sex-related differences in the prevalence, symptomatic 
presentation, and management of cardiovascular 
disease, as well as in patient prognosis.6 Indeed, 
in Spain there is worrying data that suggests that 
mortality is greater among women hospitalized for 
their first acute myocardial infarction.7 Certainly, one 
of the most controversial medical topics of the last 
decade has been the influence of sex on morbidity/
mortality in diabetic patients. At the end of the 1990s 

ABBREVIATIONS

ACE inhibitors: angiotensin converting enzyme 
inhibitors

ARA-II: angiotensin II receptor antagonists
CVD: cardiovascular disease
DM: diabetes mellitus
HBP: high blood pressure
HR: hazard ratio
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frequency tables; the Pearson c2 test was used to 
determine the significance of associations between 
qualtitative variables.

The probability of survival during follow-up 
was determined using the Kaplan-Meier test. The 
logarithmic rank test was used to compare the curves 
of different subgroups. Cardiovascular events (death 
or hospitalization) were subjected to univariate 
analysis and the variables found to be significant 
were included in a Cox multivariate analysis using 
the conditional forward stepwise method. The 
variables that remained significant (age, high blood 
pressure [HBP], BMI, albuminuria, prior CVD, and 
treatment with diuretics, angiotensin converting 
enzyme inhibitors [ACE inhibitors] or angiotensin 
II receptor antagonists [ARA-II]) were those used 
to adjust the Cox model; the results are expressed 
as hazard ratios (HR) plus 95% confidence intervals 
(95% CI). 

All calculations were performed using SPSS v.14.0 
software for Windows. Differences with a type 1 
probability error of <5% were considered significant. 
It was estimated that to detect differences of >5% in 
the mortality of men and women, and for a power of 
90%, a minimum of 621 patients would be required 
in each group.

RESULTS 

Characteristics of the Study Population 

A total of 1423 diabetic patients were recruited, 
of whom 7.9% had type 1 diabetes (DM1) (5.1% of 
the men and 10.6% of the women). Table 1 shows the 
characteristics of the patients by sex. The sample was 
well balanced, with 49.7% men (n=707) and 50.3% 
women (n=716). The mean age was 66 years (range, 
18-97 years); the women, however, were significantly 
older. Some 64% of patients had HBP, 70% had 
dyslipidemia, and more than half  had some form of 
CVD or target organ damage.

Except for smoking, all risk factors for CVD 
were more common among the women patients. 
Table 1, however, shows the distribution of CVD 
and albuminuria according to sex; CVD (especially 
ischemic heart disease) was more common among 
the men. In addition, men more often had target 
organ damage. 

Table 1 shows that a greater percentage of women 
received ACE inhibitors and/or ARA-II and diuretics 
than men, and more were treated with insulin.

No differences were seen in the number of 
medications used for the control of diabetes between 
the men and women: only 1 diabetes medication in 
72.7% of men and 72.4% of women, and 3 or more 
in just 2.7% of men and 4.5% of women. A strong 
correlation was seen between HBP and treatment 

electrocardiographic monitoring. Their main 
demographic, anthropometric and clinical details 
were recorded, along with the treatment they 
received. 

Patients with a body mass index (BMI) of ≥30 
were considered obese. The recorded blood pressure 
was measured on the day of inclusion, using a tested 
and calibrated sphygmomanometer; readings were 
taken after a resting period of 5 min, and then again 
after another 5 min had elapsed. The mean was then 
calculated and recorded. A well controlled blood 
pressure was regarded as a value of <130/80 mm Hg. 
Acceptable values for baseline fasting glycemia and 
glycohemoglobin were considered to be <126 mg/dL 
and <7%, respectively. A triglyceride concentration 
of <150 mg/dL, a total cholesterol level of <180 mg/
dL, a low density lipoprotein cholesterol (LDL-C) 
level of <100 mg/dL, and a high density lipoprotein 
cholesterol (HDL-C) level of >40 mg/dL in men 
and >50 mg/dL in women15 were considered well 
controlled. Albuminuria was considered above 
values of 30 mg/dL/24 h. 

The patients were grouped depending on whether 
or not they suffered CVD before their inclusion in the 
study. Cardiovascular disease was deemed present in 
those previously diagnosed with angina, myocardial 
infarction, ictus, intermittent claudication or 
aneurysm of the abdominal aorta, and in those who 
had suffered a transitory ischemic attack. Those 
who had undergone a percutaneous and/or surgical 
arterial revascularization (coronary, carotid, or of 
the peripheral arteries of the leg), and those who had 
been subjected to surgery on the abdominal aorta 
were also deemed to suffer CVD. 

After 4 years of follow-up, the mortality (and 
the corresponding causes of death) and morbidity 
(hospitalizations and their causes during the study 
period) data were examined. The cause of death 
was obtained from death certificates; reasons for 
hospitalization were obtained from discharge 
documents. Both types of document were available 
in the clinical histories of the patients at the 
corresponding health centers.

Statistical Analysis 

Qualitative variables were expressed in terms 
of absolute frequencies and percentages, while 
qualitative variables were expressed as means 
(standard deviation) or medians and the interquartile 
range, depending upon whether their distribution 
was normal. Differences between the means of 
parametric variables were analyzed using the 
Student t test for independent samples. The Mann 
Whitney U test was used to compare the means of 
non-parametric variables. A descriptive statistical 
study of the categorical variables was made using 



Vidal-Pérez R et al. Sex and Prognosis in the Barbanza Diabetes Study

 Rev Esp Cardiol. 2010;63(2):170-80  173

general or by its cause. The actuarial probability of 
survival at 4 years was 93.8% for the patients as a 
whole. 

In multivariate analysis, age, CVD, albuminuria, 
and treatment with diuretics were all independent 
predictors of morbidity/mortality; these variables 
remained independent predictors after adjustment 
for sex. 

The Kaplan-Meier curves of Figure 1 showed there 
to be no difference between the sexes with respect to 
the probability of survival (log-rank test, P=.489). 
Among the women patients, greater mortality was 
seen when CVD was present (log rank test, P=.009), 
but this was not maintained when adjustments 
were made for other variables (Figures 3 and 4). 
Neither were any differences seen between men and 
women patients when cardiovascular death and 
hospitalizations were combined (Tables 5 and 6). 

DISCUSSION

The present work, which involved a large, non-
selected cohort of diabetic patients whose members 
were followed prospectively by primary care 
physicians, showed that, during the study period, the 
risk of suffering a cardiovascular complication (death 

with diuretics (supplied to 29.1% of hypertensive 
patients but only 4.8% of non-hypertensive patients; 
P<.001). This relationship was even stronger among 
the women patients; diuretics were supplied to 34.9% 
of hypertensive and to 6.3% of normotensive female 
patients. 

Table 2 shows that blood pressure was well 
controlled in only 14% of the hypertensive patients. 
Baseline glycemia was adequate in only 22% of 
the entire cohort. The women patients showed 
poorer glycemic control (expressed in terms of 
the glycohemoglobin concentration), higher total 
cholesterol levels, and lower HDL-C levels than the 
men.

Morbidity and Mortality 

After a mean follow-up time of  44.6 (10.2) 
months (median, 48.1 months), total mortality was 
6.2%. Some 49% of  all deaths had a cardiovascular 
cause. The general rate of  hospitalization was 30%. 
Table 3 shows the mortality and hospitalization 
rates and their causes for the patients as a whole 
and by sex. 

No difference was seen between the men and 
women patients in terms of mortality, either in 

TABLE 1. Characteristics of the Patients Included in the Barbanza Diabetes Study. Distribution by Sex

Characteristics Total (n=1423) Men (n=707) Women (n=716) P

Age at recruitment, mean (range), y 65.9 (18-97) 64.2 (18-96) 67.1 (22-97) <.001

BMI, mean (SD) 30.3 (4.8) 29.5 (4) 30.9 (5.2) <.001

Overweight, n (%) 589 (41.4) 340 (48.1) 249 (34.8) <.001

Obesity, n (%) 669 (47) 286 (40.4) 383 (53.5) <.001

HBP, n (%) 911 (64) 416 (58.9) 495 (69.1) .001

Dyslipidemia, n (%) 995 (69.9) 472 (66.7) 523 (73) .030

Smoker, n (%) 196 (13.8) 176 (24.9) 20 (2.8) <.001

Albuminuria, n (%) 531 (37.3) 306 (43.3) 225 (31.4) <.001

History of CVD, n (%) 376 (26.4) 206 (29.1) 170 (23.7) .049

 Ischemic heart disease 186 (13.1) 116 (16.4) 70 (9.8) .002

 CVA 90 (6.3) 39 (5.6) 51 (7.1) .374

 PVD 176 (12.4) 99 (14) 77 (10.8) .158

CVD and/or albuminuria, n (%) 733 (51.5) 408 (57.7) 325 (45.4) <.001

Antiaggregants 297 (20.9) 173 (24.5) 124 (17.3) .005

Lipid lowering drugs  639 (44.9) 324 (45.8) 315 (44) .618

ACE inhibitors and/or ARA-II, n (%) 784 (55.1) 353 (49.9) 431 (60.2) .001

Beta-blockers, n (%) 91 (7.4) 51 (7.2) 40 (5.6) .188

Diuretics, n (%) 297 (20.9) 110 (15.5) 187 (26.1) <.001

Insulin, n (%) 277 (19.5) 98 (13.9) 179 (25) <.001

Biguanides, n (%) 205 (14.4) 88 (12.4) 117 (16.3) .560

Sulfonylureas, n (%) 875 (61.5) 471 (66.6) 404 (56.4) .004

Alpha glucosidase, n (%) 304 (21.4) 176 (24.9) 128 (17.9) .020

Other oral antidiabetic drugs, n (%) 201 (14.1) 81 (11.5) 120 (16.8) .039

ACE inhibitors indicates angiotensin converting enzyme inhibitors; ARA-II, angiotensin II receptor agonists II; BMI, body mass index (overweight, 25-29.9; obesity, ≥30); CVA, 
cerebrovascular accident; CVD, cardiovascular disease (ischemic heart disease and/or cerebrovascular disease and/or peripheral vascular disease); HBP, high blood pressure 
(≥130/80 mm Hg); PVD, peripheral vascular disease.
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Galicia region of Spain, ie, a high prevalence of HBP, 
high salt consumption, and a greater incidence of ictus 
than that seen in other Spanish regions.16 According 
to Galician Health Service data, the annual rate of 

and/or hospitalization owing to a cardiovascular 
cause) was not influenced by sex. 

This large group of patients reflected the expected 
characteristics of a coastal population from the 

TABLE 2. Control of Risk Factors in the Patients Recruited to the Barbanza Diabetes Study. Distribution by Sex

Characteristics Total (n=1423) Men (n=707) Women (n=716) P 

BP<130/80 mm Hg 130 (14.3) 60 (14.4) 70 (14.1) 1

BMI<25 165 (11.6) 82 (11.6) 83 (11.6) 1

Glycemia <126 mg/dL 306 (21.5) 162 (22.9) 144 (20.1) .327

HbA1c <7% 923 (64.9) 496 (70.1) 427 (59.6) .001

TC<180 mg/dL 278 (19.5) 170 (24) 108 (15.1) <.001

HDL-C> 40/50 mg/dL 865 (60.8) 506 (71.6) 359 (50.1) <.001

LDL-C<100 mg/dL 213 (15) 113 (16) 100 (14) .415

Triglycerides <150 mg/dL 1066 (74.9) 543 (76.8) 523 (73) .191

BMI indicates body mass index; BP, blood pressure; HbA1c, glycohemoglobin; HDL-C high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; TC, total 
cholesterol.

TABLE 3. Mortality and Hospitalization Rates. Distribution by Sex

   Total (n=1314) Men (n=657) Women (n=657) P 

Raw mortality 81 (6.2) 37 (5.7) 44 (6.7) .513 

Cause of death   

 Non-cardiovascular 41 (3.1) 13 (2) 28 (4.3) .066 

 Cardiovascular 40 (3) 24 (3.7) 16 (2.4) .354 

  Sudden death 9 (0.7) 8 (1.2) 1 (0.2)  .124 

  Heart failure 12 (0.9) 8 (1.2) 4 (0.6)  .342 

  Myocardial infarction 8 (0.6) 5 (0.8) 3 (0.5)  .452 

  Ictus 4 (0.3) 0 4 (0.6)  .249 

  Other 7 (0.5) 3 (0.4) 4 (0.6)  .687 

Total hospitalizations 393 (29.9) 184 (28) 209 (31.8) .209 

Hospitalizations for cardiovascular reasons 179 (13.6) 97 (14.8) 82 (12.5) .351 

 Heart failure 49 (3.7) 32 (4.9) 17 (2.6) 

 Ischemic heart disease 60 (4.6) 36 (5.5) 24 (3.7) 

 Atrial fibrillation 20 (1.5) 11 (1.7) 9 (1.4) 

 Ictus 42 (3.2) 19 (2.9) 23 (3.5) 

 Kidney failure 8 (0.6) 4 (0.6) 4 (0.6) 

 Other cardiovascular cause 22 (1.7) 11 (1.7) 11 (1.7) 

Death and/or hospitalization 411 (31.3) 192 (29.2) 219 (33.5) .168

Death and/or hospitalization for cardiovascular reasons 194 (14.8) 104 (15.8) 90 (13.7) .368 

TABLE 4. Prognostic Determinants of Cardiovascular Events (Death and/or Hospitalization). Distribution 

Adjusted and Not Adjusted for Sex

 Total

Variable Adjusted for Sex Not Adjusted for Sex Men  Women 

 HR 95% CI HR 95% CI HR 95% CI HR 95% CI

Age 1.04 1.02-1.06 1.04 1.02-1.06 1.03 1-1.05 1.07 1.04-1.10

Albuminuria 1.83 1.30-2.58 1.86 1.33-2.61 1.92 1.18-3.11 1.69 1.03-2.77

Diuretics 1.63 1.11-2.40 1.62 1.10-2.38 1.92 1.13-3.28 1.44 0.81-2.56

Prior CVD 1.94 1.37-2.78 1.96 1.38-2.79 2.57 1.57-4.18 1.35 0.80-2.29

Male sex 1.20 0.85-1.69

CI indicates confidence interval; CVD, prior cardiovascular disease; HR, hazard ratio. 
Adjusted for age, high blood pressure, body mass index, prior cardiovascular disease, diuretics, beta-blockers, ACE inhibitors, and ARA-II. In adjustments for sex, female sex 
was used as the reference. .
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Spain.16 Other reports have referred to the incidence 
of CVD in diabetic patients, such as that of Tomás 
et al17 in the Manresa study, which involved a 28-
year follow-up period – but this only included men 
(n=1050). The work of Rius et al18 is also available, 
but this involved only a small number of patients and 
provided few data on mortality. Cañón-Barroso et al19 
retrospectively identified (in a general medicine clinic) 
a larger cohort of patients with DM2 who initially 

death due to acute myocardial infarction among the 
present patients was higher than among the general 
population (152.2 vs 47.3 per 100 000 people). They 
were, however, similar for death owing to ictus (76.1 
vs 78.4 per 100 000 people). 

To our knowledge, an earlier paper arising from 
the Barbanza Diabetes study was the first to describe 
the mid-term prognosis of a homogenous cohort of 
diabetic patients with and without clinical CVD in 
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Figure 1.  Probability of survival of the 
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16% in women). However, the present work is one of 
the first to be performed in Spain that shows a similar 
prognosis for diabetic men and women in terms of 
mortality and cardiovascular events.

did not suffer CVD (n=190); these authors observed 
a cumulative incidence of coronary heart disease 
(angina, mortal or non-mortal acute myocardial 
infarction) at 10 years of 14.7% (13.3% in men and 
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Figure 3. Risk of cardiovascular events (death and/or hospitalization) of patients adjusted for age, high blood pressure, body mass index, albuminuria, and 
the use of diuretics, beta-blockers, angiotensin II receptor antagonists, and angiotensin converting enzyme inhibitors. CI indicates confidence interval; CVD, 
cardiovascular disease; HR, hazard ratio.
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It should also be remembered that the above meta-
analyses have returned variable results, reporting 
opposite effects for the influence of sex.2,9-10 One 
analysis2 even affirms that patients without DM 
who had suffered a myocardial infarction, and those 
with DM in isolation, were just as likely to suffer a 
cardiovascular event in the future (as reported earlier 
by Haffner et al24) and indeed that this correlation 
was stronger in women. A recent epidemiological 
study of three million Danish citizens25 confirmed the 
affirmation of Haffner et al in similar patients (those 
with DM treated pharmacologically) over 30 years 
of age. However, no sex-related differences were seen 
among the diabetic patients with respect to prognosis. 
This same study confirmed the additive effect on 
prognosis of a prior infarction and DM. This was 
also highlighted in other studies such as that of Dale 
et al.26 The latter authors indicated patients with DM 
who had suffered a prior infarction have a poorer 
prognosis, although they reported no differences 
with respect to sex. This lack of a sex difference is 
controversial since other works7,11,20,27 report DM 
plus associated prior coronary heart disease to have a 
major impact on prognosis in women.

A number of studies have examined the 
cardiovascular risk faced by diabetics according 
to their sex, but have returned very heterogeneous 
results. The majority of these studies focused on 
the relationship between DM and ischemic heart 
disease. Although the follow-up times and sample 
sizes of these studies were very different, some 
report the relationship to be stronger in women than 
in men.9,10,20-22 This would appear to indicate that 
suffering diabetes reduces the sex-related difference 
in the normally expected probability of developing 
coronary heart disease and associated mortality. 
However, many of these studies also varied with 
respect to the adjustment for important confounding 
factors, and, in fact, some of the meta-analyses 
among them included many reports in which no data 
for women were available. Further, the influence of 
already established CVD was often not taken into 
account in the analysis of the risk of future ischemic 
events. A less favorable cardiovascular risk profile 
in diabetic women9,23 plus less effective strategies for 
this group9 have been put forward as explanations for 
sex-related differences in the influence of diabetes on 
coronary mortality.23

TABLE 5. Risk of Cardiovascular Events by Sex in Diabetic Patients With and Without Prior Cardiovascular 

Disease

 

Total, No. (%)

 CV death CV death and/or hospitalization

  No. (%) HR 95% CI No. (%) HR 95% CI

No prior CVD  974 (74.1)      

 Men 472 (48.5) 13 (2.8) 1 (reference) 44 (9.3) 1 (reference)

 Women 502 (51.5) 7 (1.4) 0.38 0.12-1.21 56 (11.2) 1.10 0.68-1.76

Prior CVD 340 (25.9)      

 Men 185 (54.4) 11 (5.9) 1 (reference) 60 (32.4) 1 (reference)

 Women 155 (45.6) 9 (5.9) 0.98 0.32-2.97 34 (21.9) 0.64 0.38-1.08

CI indicates confidence interval; CV, cardiovascular; CVD, cardiovascular disease; HR, hazard ratio.
Adjusted for age, high blood pressure, body mass index, albuminuria, diuretics, beta-blockers, ACE inhibitors, and ARA-II. 

TABLE 6. Risk of Cardiovascular Events in Men and Women Diabetics With and Without Prior Cardiovascular 

Disease 

 

Total, No. (%)

 CV Death CV Death and/or Hospitalization

  No. (%) HR 95% CI No. (%) HR 95% CI

Men 657 (50)      

 CVD       

  No 472 (71.8) 13 (2.8) 1 (reference) 44 (9.3) 1 (reference)

  Yes 185 (28.2) 11 (5.9) 1.28 0.46-3.56 60 (32.4) 2.57 1.57-4.18

Women 657 (50)      

 CVD       

  No 502 (76.4) 7 (1.4) 1 (reference) 56 (11.2) 1 (reference)

  Yes 155 (23.6) 9 (5.9) 2.09 0.61-7.13 34 (21.9) 1.35 0.80-2.29

CI indicates confidence interval; CV, cardiovascular; CVD, cardiovascular disease; HR, hazard ratio.
Adjusted for age, high blood pressure, body mass index, albuminuria, diuretics, beta-blockers, ACE inhibitors, and ARA-II.
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Limitations of the Study

The loss to follow-up of over 7% of the study 
population may have had some influence on the 
results, although this loss rate is similar to that 
recorded in other population registries of patients 
with CVD. It should also be remembered that the 
present work was limited to a follow-up period of 
4 years; further monitoring is needed to determine 
whether the findings reported here hold in the long 
term.

Changes in the therapeutic strategy followed during 
the study period were not recorded for the majority 
of patients. In addition to the initial treatment, 
any such changes may have had some influence on 
patient prognosis; this, however, is a limitation faced 
by nearly all registries.

It is possible that some patients may have suffered 
a cardiovascular complication during follow-up that 
did not require hospitalization; this may have led to 
an underestimation of the cardiovascular risk faced 
by the study population. 

It is also possible that mortality was underestimated 
in the present study since some of the patients lost to 
follow-up may have died.

The study suffers from a methodological 
limitation regarding a lack of  knowledge of  the 
duration of  the patients’ DM. No data on this were 
recorded for the majority of  patients, although it 
is likely that this was similar in both sexes. Had 
such data been available it may have influenced the 
results, since it is known that the effect of  DM on 
cardiovascular mortality is greater with time. Some 
authors suggest this effect is more pronounced in 
women.33

Finally, this work involved a registry in which the 
different attending physicians made and recorded 
the diagnosis of DM, identified other risk factors, 
recorded the presence of concomitant CVD, and 
noted the treatment provided and the cardiovascular 
complications that occurred during follow-up. This 
might also be understood as a factor increasing the 
work’s quality.

CONCLUSIONS 

In the present study, no mid-term differences were 
observed with respect to cardiovascular morbidity or 
mortality in diabetic men and women from a single 
geographical area—despite their clinical differences 
and the different therapeutic strategies followed. 
This work reflects, for the first time in a group of 
Spanish diabetics, the influence of sex on prognosis 
and its determinants. The lack of difference in the 
prognosis of patients of either sex provides support 
for the therapeutic strategies currently followed 
in northwestern Spain—which are no different for 

In the present study, one of the reasons why sex 
appeared to have no effect is very likely because the 
percentage of diabetic women with prior coronary 
heart disease was lower than in the men (9.8% vs 
16.4%; P=.002). In addition, the survival of the 
women with prior ischemic heart disease and those 
with no such history was similar (89.36 vs 93.67%; 
P=.2639). 

Also, the extent of treatment and monitoring might 
influence prognosis among the female population. 
The under-use of medications recommended by 
clinical guidelines was greater in women than men. 
Further, the reduced efficacy of their active agents in 
women that has been described by some authors,6,28,29 
meaning the degree of control required to achieve 
an improvement in mortality, may not have been 
reached. These sex-related differences in treatment 
are reflected in the national-scale ESPERANZA30 
study, which showed a lower percentage of diabetic 
women than men were prescribed antiaggregation 
and lipid lowering medication; no differences were 
seen with respect to other pharmacological agents. 
In the present study, antiaggregants were also less 
often prescribed to women, although there were 
fewer women than men with coronary heart disease. 
In contrast, lipid lowering drugs were prescribed 
equally to both sexes. It is curious that, in the present 
patients, the control achieved over serum lipids 
(total cholesterol and HDL-C) in the women was 
not as good as in the men. Women also had higher 
glycohemoglobin levels than the men (although this 
did not influence prognosis).

As reported in other studies,11,26,27 the present 
diabetic women showed a greater accumulation of 
risk factors and were older than the male patients. 
This finding can be used to try to explain the poorer 
prognosis of the women. However, more of the 
present men were smokers (an important risk factor 
for ischemic heart disease), and more had CVD with 
the involvement of a target organ, which may have 
compensated for the women’s greater accumulation 
of risk factors. It should be noted that, in the 
present work, greater age, having CVD, the presence 
for albuminuria and treatment with diuretics were 
independent determinants of morbidity/mortality. 
The first three are factors that are identified in 
nearly all registries of patients with CVD; the fourth 
probably reflects the influence of heart failure and 
the need for a greater number of medications to 
control more serious problems of HBP.

The value of albuminuria as a prognostic factor 
is known from a sub-study of the Heart Outcomes 
Prevention Evaluation (HOPE)31 trial, in which it 
was shown to be associated with an almost doubling 
of the mortality rate of that seen when the urine 
albumin level was normal. The literature contains 
multiple references that support this.32
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men and women—aimed at reducing the risk of 
cardiovascular disease in diabetic patients. 
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