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Introduction and objectives. Knowledge about the 

incidence of cardiovascular disease in Spain is limited, 

particularly about emergent conditions such as peripheral 

arterial disease and heart failure. The objective of this 

study was to determine the incidence of these conditions 

in a primary care setting.

Methods. A prospective population-based cohort study 

was carried out in 2 health centers in Barcelona, Spain. It 

included 931 randomly selected individuals, aged 35 to 84 

years, without cardiovascular disease who were followed 

for 10 years. We assessed the incidence of ischemic 

heart disease (ie, myocardial infarction and angina), 

cerebrovascular disease (ie, stroke and transient ischemic 

attack), peripheral arterial disease of the lower extremities, 

and heart failure. 

Results. The most frequently occurring condition was 

ischemic heart disease (cumulative incidence, 6.1%), 

followed by cerebrovascular disease (4.3%), heart failure 

(3.0%), and peripheral arterial disease (1.9%). These 

conditions were more frequent in patients aged >65 years 

(cumulative incidence, 9.6%, 8.9%, 4.6% and 3.1%, 

respectively). The most frequent comorbid conditions 

were ischemic heart disease and cerebrovascular disease. 

The incidence of acute myocardial infarction was greater 

in men (P<.001), but there was no significant difference 

for other conditions. The adjusted incidence (European 

population) per 100 000 inhabitants per year in men 

and women, respectively, was: 605 and 115 for acute 

myocardial infarction; 238 and 220 for angina; 300 and 

327 for stroke; 125 and 115 for transient ischemic attack; 

136 and 178 for peripheral arterial disease; and 219 and 

267 for heart failure.

Conclusions. The incidence of cardiovascular disease 

was lower than in other developed countries. Disease 

occurred more frequently in patients aged >65 years. 

Ischemic heart disease remained the most common, with 

heart failure being a notable emergent condition.

Key words: Cardiovascular disease. Epidemiology. 

Myocardial ischemia. Cerebrovascular disease. Peripheral 

arterial disease. Heart failure.

Epidemiología de las enfermedades 
cardiovasculares en atención primaria. Estudio 
Cohorte Zona Franca de Barcelona

Introducción y objetivos. La incidencia de las enfer-

medades cardiovasculares no se conoce suficientemen-

te en España, sobre todo en enfermedades emergentes 

como la arteriopatía periférica y la insuficiencia cardiaca. 

El objetivo es estudiar la incidencia de estas enfermeda-

des en atención primaria. 

Métodos. Estudio prospectivo de cohortes de base 

poblacional, realizado en dos centros de salud de Bar-

celona (España). Se incluyó a 931 sujetos entre 35 y 84 

años, sin enfermedades cardiovasculares, seleccionados 

aleatoriamente y seguidos 10 años. Se estudió la inciden-

cia de cardiopatía isquémica (infarto agudo de miocardio 

y angina), enfermedad cerebrovascular (ictus y accidente 

isquémico transitorio), arteriopatía periférica de extremi-

dades inferiores e insuficiencia cardiaca. 

Resultados. La enfermedad más frecuente fue la car-

diopatía isquémica (incidencia acumulada, 6,1%), segui-

da de la enfermedad cerebrovascular (4,3%), la insufi-

ciencia cardiaca (3%) y la arteriopatía periférica (1,9%). 

Fueron más frecuentes en mayores de 65 años (inciden-

cias acumuladas, 9,6, 8,9, 4,6 y 3,1%, respectivamente). 

La superposición más frecuente fue entre cardiopatía 

isquémica y enfermedad cerebrovascular. La incidencia 

de infarto agudo de miocardio fue superior en varones 

(p < 0,001), sin diferencias significativas en otras enfer-

medades. Las tasas ajustadas (población europea) cada 

100.000 habitantes/año en varones y mujeres respecti-

vamente fueron: infarto agudo de miocardio, 605 y 115; 

angina, 238 y 220; ictus, 200 y 327; accidente isquémico 

transitorio, 125 y 115; arteriopatía periférica, 136 y 178, e 

insuficiencia cardiaca, 219 y 267. 

Conclusiones. La incidencia de enfermedades cardio-

vasculares es inferior que en otros países desarrollados 

y son especialmente frecuentes en mayores de 65 años. 

La cardiopatía isquémica sigue siendo la más frecuen-

te y destaca la insuficiencia cardiaca como enfermedad 

emergente. 
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The aim of this study was to examine the incidence 
of IHD, CD, PAD, and heart failure by studying a 
population-based cohort at 2 health centers in the 
city of Barcelona, Spain. 

METHODS 

Study Type and Patient Selection 

We undertook a prospective cohort study that 
was based on a cross-sectional descriptive study of 
the prevalence of CVRF and CVD,12 which was used 
as the starting point for the cohort study. The study 
was carried out in 2 primary care health centers 
in Barcelona, Spain, covering a heterogeneous 
population with respect to socioeconomic status, 
with a high level of attendance and 35 275 clinical 
histories at the start of the study. The local Ethics 
Committee (Fundación Jordi Gol i Gurina) 
approved the study. 

The participants were selected by simple random 
sampling of the population covered, which is the 
preferred method in the primary care setting.13 The 
participants, aged 35 to 84 years from the 2 health 
centers (target population), were all free of any 
CVD and were willing to take part in the study. 
Persons were excluded if they had advanced tumors, 
dementia or any disease involving a life expectancy 
of less than 1 year. 

Data Collection 

After first performing a pilot study with 20 
different protocols in order to detect possible errors 
in design and to train the study physicians, the 
data were collected with a standardized protocol, 
which remained unchanged throughout the study. 
The physicians involved were not necessarily 
those the patients were assigned to. Concordance 
between the surveyors and a reference pattern 
(consensual review) was checked by reviewing 120 
protocols with a completed follow-up. The study 
period was between June 1998 and June 2008. 
The information collected was based on the initial 
descriptive study,12 biannual review of the clinical 
history (on paper until 2003 and then computerized 
as of that year), and review of hospital discharge 
reports, diagnostic tests (electrocardiograms, 
exercise stress tests, catheterizations, ankle-brachial 
index, echo-Doppler, magnetic resonance imaging, 
computerized tomography, and other imaging tests), 
blood tests, and regular medication. The physicians 
responsible for the patients were all contacted, and 
any participant who had not attended the health 
center during the previous 12 months was contacted 
by telephone. For the participants who died during 
the follow-up, the data were checked against the 

Palabras clave: Enfermedades cardiovasculares. Epide-

miología. Isquemia miocárdica. Enfermedades cerebro-

vasculares. Enfermedad arterial periférica. Insuficiencia 

cardiaca.

INTRODUCTION 

Cardiovascular diseases (CVD) are the leading 
cause of death in Spain,1 with the most important 
of these being ischemic heart disease (IHD) and 
cerebrovascular disease (CD).2,3 Although mortality 
from certain CVD has tended to fall in developed 
countries, including Spain, where this trend has been 
confirmed, its prevalence has nevertheless increased 
over recent years. Reasons for this include the rise 
in life expectancy of the general population and the 
improvements in the treatment and management of 
these diseases.2,4 

The origin of CVD is multifactorial, though 
cardiovascular risk factors (CVRF) are dominant5 
and are relatively well studied in Spain.6 The 
epidemiology of CVD should include both the 
prevalence, as CVD are chronic diseases, and the 
incidence, which is particularly important given the 
improvements in primary prevention, such as control 
of CVRF,7 in order to confirm whether the incidence 
is decreasing as well as the mortality.2,4 

However, prospective studies on the incidence of 
CVD in Spain are few. In addition, none of them 
have fully examined the main CVD, and they have 
mainly studied the incidence of IHD, as in the 
Manresa study,8 undertaken in men aged 30-59 
years, and the study by Marín et al,9 in persons older 
than 25 years of age. Nonetheless, a large part of 
the cardiovascular risk corresponds to other CVD, 
such as CD or peripheral arterial disease (PAD) 
of the lower limbs.10 In the case of heart failure, 
its epidemiology is even less well known and its 
incidence is increasing11 as a result of the greater life 
expectancy and improved prognosis of IHD. 

ABBREVIATIONS

CD: cerebrovascular disease
CVD: cardiovascular diseases
CVRF: cardiovascular risk factors
IHD: ischemic heart disease
PAD: peripheral arterial disease in the lower 

limbs
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infarction,18 and with the neurologist’s evaluation 
on the hospital discharge report. 

5. Peripheral arterial disease in any of the following 
3 situations9: clinically compatible intermittent 
claudication (pain in the lower limbs while walking 
that improved with rest) plus a diagnostic arteriogram 
or echo-Doppler and an ankle-brachial index <0.9; 
pain at rest in the lower limbs not attributable to 
other causes plus a diagnostic arteriogram or 
echo-Doppler and an ankle-brachial index <0.9; 
amputation of the lower limbs or any part of the leg 
or foot, ischemic ulcers or gangrene of any part of 
the leg or foot or attributable to an ischemic deficit. 

6. Heart failure, when the patient had a history of 
dyspnea, fatigue or ankle swelling, objective evidence 
of cardiac worsening on an electrocardiogram 
or compatible chest radiograph,20 and an 
echocardiogram with ventricular dysfunction or 
ejection fraction <40%. 

Statistical Analysis

The statistical analysis was done with SPSS, 
EPIDAT and CIA. The concordance between the 
surveyors and the reference pattern was studied with 
the kappa statistic and the intraclass correlation 
coefficient (values >0.8 were considered to represent 
good concordance). The means were compared 
with the Student-Fisher t test and the proportions 
with the c2 test, using the corresponding tests if 
their conditions for application were not fulfilled. 
The difference by sex in the incidence of the CVD 
was studied by the log-rank test. As measures of 
incidence, calculations were made of the crude 
incidence rates for each 100 000 persons per year 
of observation (stratified by age and sex) and the 
standardized rates, by the direct method, using the 
European population21 and the world population as 
a reference,22 with the age strata of 35-49, 50-64, and 
65-84 years. Likewise, the baseline cardiovascular 
risk was calculated for the patients aged 35-74 years 
using the Framingham-Wilson equations23 and 
calibrated with the REGICOR (Registre GIroní del 
COR).24 The level of significance was a<.05 in all 
cases. 

RESULTS 

Of the 2248 persons in the initial descriptive study, 
702 were excluded as they were outside the age range 
and 132 as they already had CVD. Of the remaining 
1414, 349 lacked complete baseline data on CVRF,  
58 refused to participate in the study follow-up, and  
76 were lost to follow-up (with no significant 
differences in age or sex as compared to those 
who completed the follow-up). Thus, 931 persons 
completed the study. The concordance study produced 

Catalan Registry of Deaths when the cause of death 
was not clearly established. 

Baseline Variables at the Start  
of the Follow-up

The following variables were studied: age (years); 
sex; smoking, coded as smoker, non smoker and 
ex smoker14; total cholesterol and high density 
lipoprotein cholesterol (HDL-C) (mg/dL); diagnosis 
of hypercholesterolemia, coded dichotomously 
(cut point, 250 mg/dL)15; drug therapy for 
hypercholesterolemia; systolic and diastolic blood 
pressures (mmHg); hypertension, classifying the 
patients as hypertense (including in this category 
those patients who were taking antihypertensive 
drugs) or not hypertense15; drug therapy for 
hypertension; diabetes mellitus, using the American 
Diabetes Association criteria adopted by the Spanish 
Society of Family and Community Medicine16 
(patients were also included as diabetics if they were 
being treated with insulin or oral antidiabetic agents); 
glycated hemoglobin (%); drug therapy for diabetes 
mellitus; body mass index, calculated by dividing 
the weight in kilograms (measured with a previously 
calibrated scale and the patient without shoes) by 
the square of the height in meters, measured in the 
same conditions using a stadiometer; and obesity 
(body mass index ≥30).14 

Cardiovascular Diseases During  
the Follow-up 

Only the first episode was considered of any of the 
following CVD: 

1. Acute myocardial infarction, fatal of nonfatal 
if recorded on the hospital discharge report with 
markers of necrosis, autopsy report, or ICD-9 codes 
410-414, 429.9 and 798 and ICD-10 codes I20-I25, 
I46.1 and R96 on the death certificate.17 

2. Angina, if the history was compatible, with 
or without electrocardiographic changes during 
the episode, plus a positive exercise stress test, 
scintigraphy or coronary arteriogram. 

3. Stroke, fatal or nonfatal in the form of a 
compatible clinical history (focal deficit) with 
confirmatory computerized tomography or magnetic 
resonance imaging, an autopsy report or ICD-9 
codes 430-434 and 436-438 (excluding 437.4-437.8) 
and ICD-10 codes I60-I64, I67, I688 and I690-I698 
on the death certificate.18 

4. Transient ischemic attack if the patient 
had a reversible focal ischemic episode lasting 
<24 h, with no permanent neurological deficit 
afterwards, and with computerized tomography or 
magnetic resonance imaging that ruled out cerebral 
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CI, 4.7-7.9), followed by CD (4.3%; 95% CI, 3.4-6.2), 
heart failure (3%; 95% CI, 2-4.3) and PAD (1.9%; 
95% CI, 1.2-3). 

The baseline cardiovascular risk for IHD at 10 years 
was 14.4% using the Framingham-Wilson equation 
and 6.2% according to the REGICOR. Considering 
the true proportion of IHD (6.1%), the Framingham-
Wilson equation significantly overestimated this 
risk (P<.001), whereas the REGICOR calculation 
showed no significant difference (P>.05). 

The figure shows the overlapping of the CVD 
studied, with notable overlapping of CVD caused 
by IHD and CD. 

Tables 2 to 5 detail the crude and adjusted 
incidence rates for each 100,000 inhabitants per year 
in the CVD studied, stratified by age, sex and total 
participants. 

values >0.8 for the kappa statistic and the intraclass 
correlation coefficient in all the study variables. 

Table 1 shows the characteristics of the 
study population. Significant differences were 
found according to sex: in the men there were 
higher proportions of smokers, ex smokers and 
diabetics. The women had a greater prevalence of 
hypercholesterolemia, hypertension, drug-treated 
hypertension and obesity. Quantitatively, the 
women had higher total cholesterol and HDL-C 
values. Differences were also seen in the categories 
of total cholesterol, HDL-C and hypertension 
(Table 1). 

During the follow-up, 126 persons had a CVD, with 
a cumulative incidence of 13.5% (95% confidence 
interval [CI], 11.3-15.7). The most common CVD 
was IHD, with a cumulative incidence of 6.1% (95% 

TABLE 1. Baseline Characteristics of the Zona Franca Cohort

Characteristics Men (n=375) Women (n=556) Total (n=931)

Age, mean (SD), y 57.3 (11.8) 55.4 (12.9) 57.9 (12.4)

Smokers 147 (39.2)a 100 (18)a 247 (26.5)

Ex smokers 67 (17.9)a 14 (2.5)a 81 (8.7)

Total cholesterol, mean (SD), mg/dL 215.1 (37.8)a 221.3 (38.3)a 218.8 (38.2)

Total cholesterol by category   

 <160 mg/dL 27 (7.2) 22 (4) 49 (5.3)

 160-199 mg/dL 96 (25.6) 139 (25) 235 (25.2)

 200-239 mg/dL 167 (44.5) 220 (39.6) 387 (41.6)

 240-279 mg/dL 69 (18.4) 137 (24.6) 206 (22.1)

 >279 mg/dL 16 (4.3)b 38 (6.8)b 54 (5.8)

HDL-C, mean (SD), mg/dL 48.7 (12.9)a 55 (14.3)a 52.5 (14.1)

HDL-C by category   

 <35 mg/dL 41 (11.5) 24 (4.8) 72 (7.7)

 35-44 mg/dL 98 (27.6) 91 (18.4) 202 (21.7)

 45-49 mg/dL 63 (17.7) 67 (13.5) 141 (15.1)

 50-59 mg/dL 95 (26.8) 154 (31.1) 275 (29.5)

 >59 mg/dL 58 (16.4)b 159 (32.1)b 241 (25.9)

Diagnosis of hypercholesterolemia 82 (21.9)a 162 (29.1)a 244 (26.2)

Treatment of hypercholesterolemia with drugs 27 (7.2) 60 (10.8) 87 (9.3)

SBP, mean (SD), mmHg 130.7 (17.3) 132.8 (18.9) 131.9 (18.3)

DBP, mean (SD), mmHg 79.4 (10.2) 80.2 (10.6) 79.9 (10.4)

Hypertension by category   

 Optimal (SBP <120/PAD <80 mmHg) 51 (13.6) 83 (14.9) 134 (14.4)

 Normal (SBP 120-129/DBP 80-84 mmHg) 101 (26.9) 108 (19.4) 209 (22.4)

 Normal-high (SBP 130-139/DBP 85-89 mmHg) 73 (19.5) 108 (19.4) 181 (19.4)

 Grade I (SBP 140-159/DBP 90-99 mmHg) 119 (31.7) 187 (33.6) 306 (32.9)

 Grade II-III (SBP ≥160/DBP ≥100 mmHg) 31 (8.3)b 70 (12.6)b 101 (10.8)

Diagnosis of hypertension 136 (36.3)a 246 (44.2)a 382 (41)

Treatment of hypertension with drugs 92 (24.5)a 175 (31.5)a 267 (28.7)

Diabetes mellitus 69 (18.4)a 74 (13.3)a 143 (15.4)

Glycated hemoglobin, mean (SD), % 6.7 (1.5) 7.1 (1.6) 6.9 (1.5)

Treatment of diabetes mellitus with drugs 29 (42) 32 (43.2) 61 (42.7)

Body mass index 28.6 (4.7) 29.3 (5.2) 29 (4.9)

Obesity (body mass index ≥30) 129 (34.4)a 233 (41.9)a 362 (38.9)

Abbreviations: DBP, diastolic blood pressure; HDL-C, high density lipoprotein cholesterol; SBP, systolic blood pressure. 
aP<.05 between men and women, 
bP<.05 between men and women for all the categories. 
Variables expressed as mean (standard deviation) (if quantitative) and n (%) (if qualitative). 
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Stroke tended to increase with age, both in men and 
in women, but this was not so obvious for transient 
ischemic attack. CD mainly affected patients aged 
≥65 years, who accounted for 67.4% of all cases 
(cumulative incidence, 8.9%), particularly at the 
expense of stroke (74.2%). The women had a higher 
incidence of stroke, though the difference was not 
significant (log-rank test, P=.2015); results for 
transient ischemic attack were similar for men and 
women (log-rank test, P=.9121). 

For PAD (Table 4), the cumulative incidence rose 
with age, reaching 55.6% in those aged ≥65 years 
(cumulative incidence, 3.1%), though this trend was 
not so marked for women. No differences in the 
incidence of PAD were found according to sex (log-
rank test, P=.9309). 

Finally, for heart failure (Table 5), the pattern was 
similar to that of PAD: an increase in the incidence 
with age (53.6% of cases in patients aged ≥65 years, 
with a cumulative incidence of 4.6%), a lower 
tendency for this increase in women, and similar 
incidence in both sexes (log-rank test, P=.9597). 

DISCUSSION 

The results of this study show that the incidence of 
CVD goes beyond just IHD. The incidence of CD, 
though lower than that of IHD, still accounts for 
an important proportion of all CVD. Of particular 
note was the incidence of heart failure, the third 
leading cause of CVD, the impact of which may 
well increase over the coming decades. The greatest 
incidence was found in those aged over 65 years, 
particularly in the case of CD. By sex, significant 
differences were only seen for acute myocardial 

For IHD (Table 2), the total cumulative incidence 
of all cases was slightly higher in acute myocardial 
infarction as compared with angina, increasing with 
age, particularly in the case of angina. Those older 
than 65 years of age accounted for 54.4% of all 
cases of IHD (cumulative incidence, 9.6%), though 
a greater proportion of these concerned angina 
(68%). By sex, there was a higher incidence of acute 
myocardial infarction in men (5 times greater; log-
rank test, P<.0001), but no difference according to 
sex for angina (log-rank test, P=.6494). 

For CD (Table 3), the cumulative incidence was 
greater for stroke than for transient ischemic attack. 

0

PAD
n=28

CD
n=43

2

17

IHD
n=57

Figure 1. Overlapping of ischemic heart disease (IHD), cerebrovascular 
disease (CD), and peripheral arterial disease of the lower limbs (PAD).

TABLE 2. Crude and Adjusted Incidence Rates of Ischemic Heart Disease (Acute Myocardial Infarction and 

Angina) for Each 100 000 Persons per Year of Observation

 Men Women Total

 Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI)

Acute myocardial infarction      

 35-64 years 14/251 558 (308-919) 4/356 112 (31-285) 18/607 297 (176-464)

 65-84 years 11/124 887 (451-1530) 3/200 150 (31-432) 14/324 432 (239-715)

 Total 25/375  7/556  32/931 

 Crude rate  667 (436-969)  126 (51-258)  344 (236-482)

 Adjusted rate (Europe)  605 (355-850)  115 (28-203)  315 (202-428)

 Adjusted rate (World)  581 (329-834)  101 (16-186)  296 (182-411)

Angina      

 35-64 years 3/251 120 (25-345) 5/356 140 (46-324) 8/607 132 (57-258)

 65-84 years 8/124 645 (283-1230) 9/200 450 (208-873) 17/324 525 (308-827)

 Total 11/375  14/556  25/931 

 Crude rate  293 (147-518)  252 (139-419)  269 (174-394)

 Adjusted rate (Europe)  238 (91-386)  220 (103-377)  227 (135-318)

 Adjusted rate (World)  212 (73-352)  180 (76-284)  192 (109-275)
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infarction, since the incidence of angina was similar 
in both men and women. In the study by Tomàs i 
Abadal et al,8 in men aged 30-59 years the crude 
incidence rate of acute myocardial infarction for 
each 100 000 inhabitants per year was 499; in the 
same age range for our study the corresponding 
figure would be 457 per 100 000 inhabitants per 
year, similar to that of Tomàs i Abadal and lower 

infarction. In general, the incidence of the CVD 
studied was confirmed to be lower as compared 
with other developed countries. 

Comparison With Other Studies 

Ischemic heart disease continues to predominate in 
men, though mainly as a result of acute myocardial 

TABLE 3. Crude and Adjusted Incidence Rates of Cerebrovascular Disease (Stroke and Transient Ischemic 

Attack) for Each 100 000 Persons per Year of Observation

 Men Women Total

 Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI) 

Stroke      

 35-64 years 3/251 120 (25-345) 5/356 140 (46-324) 8/607 132 (57-258)

 65-84 years 6/124 484 (180-1020) 17/200 850 (504-1330) 23/324 710 (455-1050)

 Total 9/375  22/556  31/931 

 Crude rate  240 (110-451)  396 (250-593)  333 (228-469)

 Adjusted rate (Europe)  200 (63-338)  327 (190-464)  269 (173-365)

 Adjusted rate (World)  182 (49-315)  239 (136-342)  217 (135-298)

Transient ischemic attack      

 35-64 years 3/251 120 (25-345) 3/356 84 (18-245) 6/607 99 (36-214)

 65-84 years 2/124 161 (20-571) 4/200 200 (54-504) 6/324 185 (68-399)

 Total 5/375  7/556  12/931 

 Crude rate  133 (43-308)  126 (51-258)  129 (67-224)

 Adjusted rate (Europe)  125 (9-241)  115 (28-203)  118 (49-188)

 Adjusted rate (World)  122 (24-241)  101 (16-186)  110 (40-180)

CI, confidence interval. 

TABLE 4. Crude and Adjusted Incidence Rates of Peripheral Arterial Disease of the Lower Limbs for Each 

100 000 Persons per Year of Observation

 Men Women Total

 Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI)

35-64 years 1/251 40 (6-220) 7/356 197 (80-401) 8/607 132 (57-258)

65-84 years 6/124 484 (180-1020) 4/200 200 (54-504) 10/324 309 (150-560)

Total 7/375  11/556  18/931 

Crude rate  187 (75-380)  198 (100-351)  193 (115-303)

Adjusted rate (Europe)  136 (35-237)  178 (71-285)  163 (86-239)

Adjusted rate (World)  113 (28-197)  165 (60-270)  141 (71-219)

CI, confidence interval.

TABLE 5. Crude and Adjusted Incidence Rates of Heart Failure for Each 100 000 Persons per Year of Observation

 Men Women Total

 Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI) Events/at Risk Rate (95% CI)

35-64 years 3/251 120 (25-345) 10/356 281 (136-511) 13/607 214 (114-363) 

65-84 years 8/124 645 (283-1230) 7/200 350 (142-707) 15/324 463 (262-753) 

Total 11/375  17/556  28/931 

Crude rate  293 (147-518)  306 (179-485)  301 (201-432) 

Adjusted rate (Europe)  219 (89-348)  267 (139-398)  250 (156-343) 

Adjusted rate (World)  186 (75-280)  241 (118-364)  216 (131-301) 

CI, confidence interval.
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life expectancy, the greater survival of patients with 
IHD and the growing prevalence of hypertension, 
obesity and diabetes mellitus will all lead to heart 
failure becoming a public health problem of the first 
order,36 as these latter conditions are a very frequent 
reason for hospital admission in persons older than 
65 years of age.37 

The importance of CVD has occurred mainly 
due to IHD and CD. The relative importance 
due to heart failure has not been studied because 
it is often caused by IHD itself. Given that IHD 
and CD are the most frequent CVD and have the 
greatest relative importance, it seems reasonable to 
base the approach to cardiovascular risk on these 
CVD, which, in addition, also share CVRF. Future 
cardiovascular risk equations should be developed 
bearing in mind these CVD.38 

Characteristics and Limitations of the Study

This study was carried out at 2 teaching health 
centers, well established over more than 10 years. 
The majority of the population will very probably 
have been seen at some point during this time, and 
their corresponding clinical history collected. In 
fact, according to the population census over 80% 
of users visit the health center to which they are 
assigned at least once during the course of a year.39 
Nevertheless, selection bias may have occurred, even 
though the large population covered and the random 
selection tended to minimize this bias. However, 
the results cannot be directly extrapolated to the 
general Spanish population, as the geographical 
area covered was limited. As is common, the 
participation of women was greater, 7,9,32-34 due to the 
higher proportion of women in the age range of 35-
84 years, and possibly too because of their increased 
availability or motivation to participate. For this 
reason the incidence rates were calculated by sex. 

To avoid information bias, a pilot test was 
carried out in which the surveyors were trained 
and the concordance of the data was verified, with 
excellent results. Additionally, strict criteria were 
used concerning the cut points for the quantitative 
variables and the definition of the variables, and 
losses of information were minimized by means of 
contact with the physician and patients. The incidence 
of CVD may be underestimated, particularly that 
of transient ischemic attack and, to a lesser extent, 
angina, PAD and heart failure, owing to the fact that 
the patients may not report to their health center and 
also to the diagnostic difficulty involved. Nor were 
any socioeconomic indicators available, though they 
may have an important role in the epidemiology of 
CVD. The gathering of information was satisfactory, 
although one limitation concerns the lack of 
personal interviews during the follow-up. Losses 

than that in other countries.25 The study by Marín et 
al,9 which did not review death certificates, showed 
crude incidence rates for each 100,000 inhabitants 
per year (population aged, 35-84 years) of 402 in men 
and 125 in women for acute myocardial infarction; 
and 402 in men and 345 in women for angina, again 
lower than those in other countries.23 In our study 
the incidence of acute myocardial infarction was 
slightly higher in men and similar in women, whilst 
for angina the figures were higher in both sexes in 
the study by Marín et al.9 The REGICOR group 
studied the trends for acute myocardial infarction 
in the province of Girona,26 and found crude rates 
for each 100 000 inhabitants per year, adjusted for 
the world population aged 35-64 years, of 200 in 
men and 31 in women, exceptionally low incidences, 
particularly in women. 

Concerning the incidence of CD in Spain, the 
study by Caicoya et al27 examined the incidence of 
CD in patients with no history of transient ischemic 
attacks, and found lower incidence rates than we 
did (132 and 61 cases per 100 000 inhabitants per 
year in men and women, respectively). López-Pousa 
et al28 studied a rural population from Girona and 
found a crude rate per 100,000 inhabitants per 
year of 174 for stroke and 64 for transient ischemic 
attack. The study by Alzamora et al29 found 
adjusted incidence rates (European population) 
for ischemic stroke in men and women of 165 and 
115 per 100 000 inhabitants per year, respectively, 
somewhat lower than the rates seen in our study and 
with a greater incidence in men. A recent multicenter 
study30 high lights the variability between different 
European countries, with adjusted rates (European 
population) in Menorca of 116 and 66 cases per 
100,000 inhabitants per year in men and women, 
respectively. However, in these studies26-30 no review 
was made of death certificates, which could explain 
why our figures were slightly higher. 

With regard to the incidence of PAD, we are 
unaware of any other studies in Spain, though a 
few population-based prevalence studies have been 
carried out.31-33 The incidence was rather higher in 
women, though the low number of cases of PAD 
in each sex necessitates caution when interpreting 
these results. Nevertheless, it was notable that cases 
of silent PAD, as diagnosed by an ankle-brachial 
index <0.9, were much more common than the 
symptomatic forms of the disease.32-33 The incidence 
of symptomatic forms of PAD appears to be lower 
than the incidence of IHD and CD, coinciding with 
the prevalence figures.12 

A few studies are available about the prevalence of 
heart failure,34,35 but with no data on incidence. The 
most recent study34 indicated a prevalence of 6%-8% 
in persons aged over 45 years, thus placing heart 
failure as the third leading CVD. The increase in 
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2006;113:463-654.
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to follow-up were few, given patient-proximity and 
the wide coverage of the health centers. The low 
incidence found in some of the CVD studied led to 
wide confidence intervals in the rates, although the 
precision of the estimation was good (<2%) in the 
case of the cumulative incidences. 

CONCLUSIONS 

The results of this study show that CVD represent 
a public health problem with an important  incidence. 
The cardiovascular risk was confirmed to extend 
beyond just IHD and consideration should be given to 
other CVD, such as CD and PAD, as well as to heart 
failure, the incidence of which is not only worrying 
but will increase given greater life expectancy and 
improved survival after an infarction.2 

Cardiovascular diseases mainly affect older 
persons, which makes it more difficult to calculate 
the cardiovascular risk, as the relevant equations38 
only extend up to the age of 74 years (Framingham 
and calibrated REGICOR equations) or up to 65 
years (SCORE). This latter is even more worrying, 
given that most cases of IHD, and particularly of 
CD (whose associated mortality is included in 
SCORE) occurred in persons aged over 65 years. In 
fact, our study confirms the validity of the calibrated 
REGICOR equation in IHD, as the figure predicted 
by the equation (6.2% of cases of IHD at 10 years) 
did not differ significantly from what was actually 
found (6.1%). 

An integrated strategy for the prevention of CVD 
is required. This necessitates first dealing with the 
prevention, control and treatment of CVRF to 
reduce the incidence of CVD. Secondly, the correct 
assessment of the cardiovascular risk of the patients 
should be made by using the equations that have 
been validated in our setting.38 And thirdly, suitable, 
early, intensive treatment of the CVD should be 
given as soon as they appear.38
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