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Introduction and objectives. The Third Joint European
Task Force on cardiovascular prevention recommended
the SCORE function for predicting 10-year cardiovascular
mortality should be used to guide decision-making on
clinical interventions. The objective of the present study
was to calibrate the function for use in Spain.

Methods. A model was developed to apply the hazard
ratios for cardiovascular mortality at 10 years in SCORE
study cohorts to the mean age- and sex-specific risk
factors found in the third survey of the MONICA-Catalonia
study (1994-96) and to 10-year cardiovascular survival
function for the Spanish population based on mortality
rates for the year 2002.

Results. The estimated risks derived using the calibrated
SCORE function were 13% higher than those estimated
using the low-risk algorithm. However, the differences
between the two varied with age, sex, and, in particular,
smoking history. The calibrated SCORE risk chart identified
32 high-risk situations that were not identified in the original
low-risk SCORE chart. However, 50% of these situations
had a low or zero prevalence. The maximum percentage of
subjects who were newly identified as being at a high risk
using the calibrated chart was 22%. Most differences were
observed in men aged over 55 years.

Conclusions. While risk estimates based on sufficiently
large Spanish population cohorts are still not available,
application of the original cardiovascular risk function
calibrated for use in Spain should enable the appropriate
clinical and public health decisions to be taken.
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Calibración de la tabla SCORE de riesgo
cardiovascular para España

Introducción y objetivos. La tercera Task Force Con-
junta Europea de prevención cardiovascular recomendó
el uso de la función de riesgo SCORE de predicción del
riesgo de muerte cardiovascular en 10 años para la toma
de decisiones en las intervenciones clínicas. El objetivo
de este estudio es calibrar dicha función para España.

Métodos. Se desarrolló un modelo aplicando las ha-

zard ratio de muerte cardiovascular en 10 años de las co-
hortes del estudio SCORE a los valores medios específi-
cos por la edad y el sexo de los factores de riesgo del
tercer examen del estudio MONICA-Cataluña (1994-
1996) y a las funciones de supervivencia cardiovascular
en 10 años de la población española basadas en la mor-
talidad del año 2002. 

Resultados. El riesgo estimado mediante la función cali-
brada SCORE fue un 13% más alto que el estimado con la
función de bajo riesgo, aunque las diferencias entre ambas
oscilaron según la edad, el sexo y especialmente el tabaco.
La tabla SCORE calibrada identificó 32 situaciones de alto
riesgo no reconocidas en la tabla original SCORE de bajo
riesgo, aunque el 50% tenía una prevalencia baja o nula. El
porcentaje máximo de sujetos nuevamente identificados de
alto riesgo con la tabla calibrada fue del 22%, observándo-
se más diferencias en los varones mayores de 55 años. 

Conclusiones. Mientras no se disponga de estimacio-
nes del riesgo basadas en cohortes poblacionales espa-
ñolas suficientemente grandes, la utilización de las fun-
ciones originales de riesgo cardiovascular calibradas
para el país permitiría adoptar decisiones clínicas y de
salud pública adecuadas. 

Palabras clave: Predicción. Riesgo. Cardiovascular. Pre-

vención. Factores de riesgo.

INTRODUCTION

Current guidelines in disease prevention stress the need
for multifactorial risk assessment in order to be able to
provide integrated preventive advice. Estimating an
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individual’s risk of cardiovascular disease (CVD) or heart
disease (CHD) is essential in clinical decision-making
to control risk factors.

The first and second European Joint Task Forces on
cardiovascular prevention1,2 estimated coronary risk
using a risk chart which was based on a 12-year follow-
up of individuals from the original Framingham cohort3

and their children, which included a total of 5573
individuals. This risk chart overestimates the risk of
CHD in several European populations.4-7 The third Joint
Task Force on cardiovascular prevention in clinical
practice8 recommended using the SCORE9 (Systematic
Coronary Risk Evaluation) model instead. This risk
chart estimates the 10-year risk of fatal CVD by age,
gender, systolic blood pressure, total cholesterol, and
current smoking using data from 12 European cohorts
which included a total of 205 178 individuals (43%
female) aged 24 to 75 years. Given the geographic
variability in CV risk in Europe,10 two SCORE charts
were developed, for countries with high and low risk,
respectively.9 The most novel aspect of the SCORE risk
chart compared with the Framingham model is that it
estimates risk for all atherothrombotic cardiovascular
manifestations, including stroke, heart failure, peripheral
arterial insufficiency or certain aneurysms, and not just
CHD. The change was introduced as the same risk
factors are associated with different diseases and people
with a high risk of CV mortality are also at risk for non-
fatal episodes. During the process of adapting the
prevention guidelines, it was recommended that SCORE
charts be calibrated to take into account the level of risk
in each country.8,11

The aim of this article is to present the SCORE risk
chart calibrated for Spain.

METHODS

Calibrating the SCORE function required making the
following assumptions:

1. The SCORE hazard ratios (HR) for CVD mortality
associated with CVD risk factors (total cholesterol, systolic
blood pressure, and smoking) are universal and can be
applied in the Spanish population.

2. There are no differences in HR by age and sex.
3. Mean risk factor levels used in the calibration can

be extrapolated to the whole country.

4. The survival function for a given group defined by
age and sex approximates survival associated with the
mean level of risk in that group. A person with risk factors
above the mean will be at greater risk than someone at
the mean. This risk can be calculated if we know the size
of the difference of probability of death at 10 years,
resulting from the difference with the mean level of risk.

Risk is calculated using a function based on 3
parameters12:

1. The mean level of sex-specific risk by 5-year age
groups. The third MONICA-Catalunya survery
(MONItoring Trends and Determinants in CArdiovascular
Disease) was selected. This study was performed in 1994-
199613-15 (Table 1), following the World Health
Organization protocol.16 In Table 2, it is compared with
other selected studies,17-21 although it should be borne in
mind that the sampling methods and measurement of
risk factors differ.

2. Aggregate coefficients of all SCORE cohorts to
determine the association of individual risk factors with
CVD mortality.

3. CVD mortality rates for the Spanish population by
sex and 5-year age groups obtained from the National
Institute of Statistics.22 The year 2002 was chosen to
simulate time between exposure to risk factors and death.
CVD mortality was defined using the same International
Classification of Diseases codes as those used in SCORE
(I10-13, I20-25, I44-45, I47-51, I46.1, I60-73, R96.0-
96.1 with the exception of I45.6, I60, I62.0, I67.1 and
167.7), though version 10 was used instead of version 9.

The following steps were followed in the calculations:
sex-specific CVD mortality rates for each 5-year age
group were calculated from the annual mortality rate and
the Spanish population from mid-2002.

23
A Poisson

ABREVIATIONS

CVD: cardiovascular disease
HR: hazard ratio
MONICA: MONItoring CArdiovascuar Diseases
SCORE: Systematic COronary Risk Evaluation
CHD: coronary heart disease

TABLE 1. Risk Factors by Age Group and Sex.

Population Study. MONICA-Catalonia, 1994-1996

Sex and Systolic Blood Total 

Age N
Smokers,

Pressure, Cholesterol,

Group
%

mm Hg, Mean (SD) mg/dL, Mean (SD)

Males

40-44 215 50.2 117 (13) 220 (42)

45-49 249 39.0 121 (15) 220 (42)

50-54 222 36.0 123 (17) 218 (39)

55-59 229 37.6 127 (18) 222 (46)

60-64 252 26.6 128 (18) 218 (40)

≥65 24 20.8 130 (18) 220 (39)

Females

40-44 197 19.8 113 (14) 199 (36)

45-49 236 9.7 118 (17) 213 (42)

50-54 183 8.7 121 (16) 224 (37)

55-59 184 4.9 126 (18) 236 (37)

60-64 201 1.5 131 (18) 234 (38)

≥65 26 3.8 134 (18) 228 (37)
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TABLE 2. Mean and Standard Deviation for Cardiovascular Risk Factors in Selected Spanish Studies*

Males Females

N 35-44, 45-54, 55-64, 35-44, 45-54, 55-64, 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Total cholesterol, mg/dL

Iriarte† 1986/87, 2899 207.5 (40.5) 205.5 (44.0) 205.5 (43.0) – – –

Basque Country18

Banegas‡ 1989, Spain17 2021 207.9 (43.4) 209.5 (42.5) 212.3 (45.6) 196.2 (36.8) 214.3 (42.1) 222.4 (42.6)

Tormo†,# 1992, 1762 196.7 (46.)5 197.2 (47.7) 210.9 (47.4) 179.7 (39.3) 193.1 (42.6) 213.9 (45.3)

Murcia20

Segura† 1994/96, 706 214.7 (38.3) 219.8 (39.6) 219.7 (41.6) 197.4 (34.1) 211.8 (38.6) 229.5 (37.2)

Castilla-La Mancha19

Marrugat§ 1994/96, 1072 230.3 (42.9) 230.3 (44.9) 236.1 (39.9) 206.3 (37.1) 230.3 (48.0) 237.2 (44.1)

Catalonia21

MONICA- 2.609 212.5 (42.2) 220.6 (40.2) 220.6 (42.9) 197.0 (34.4) 219.4 (40.6) 234.1 (37.2)

Catalonia† 1994/96

SBP, mm Hg

IriarteII 1986/87, 2932 132 (16.0) 140 (18.5) 149 (21.5) – – –

Basque Country18

Banegas¶ 1989, 2021 126 (16.9) 131 (17.2) 141 (20.6) 120 (17.1) 131 (18.7) 142 (20.4)

Spain17

TormoII,# 1992, 2317 127 (14.0) 130 (14.9) 141 (18.9) 117 (13.9) 126 (16.9) 139 (21.7)

Murcia20

SeguraII 1994/96, 722 128 (12.6) 134 (17.5) 144 (20) 121 (14.8) 134 (18.1) 143 (19.3)

Castilla-La Mancha19

MarrugatII 1994/96, 1119 122 (12.3) 133 (18.9) 141 (19.4) 115 (14.8) 127 (16.2) 142 (18)

Catalonia21

MONICA- 2609 117 (12.5) 122 (15.9) 127 (17.6) 110 (13.4) 120 (16.4) 129 (18.3)

Catalonia¶ 1994-9614

DBP, mm Hg

IriarteII 1986/87, 2932 85 (11.0) 88 (11.0) 89 (11.0) – – –

Basque Country18

Banegas¶ 1989, 2021 81 (11.9) 84 (10.6) 87 (12.)5 78 (11.4) 83 (11.0) 87 (11.9)

Spain17

TormoII,# 1992, 2317 78 (10.8) 81 (10.4) 83 (11.8) 73 (10.4) 79 (10.9) 83(12.4)

Murcia20

SeguraII 1994/96, 722 79 (10.0) 83 (11.5) 79 (11.3) 75 (10.0) 81 (11.8) 81 (11.8)

Castilla-La Mancha19

MarrugatII 1994/96, 1119 77 (10.2) 81 (11.8) 81 (10.1) 70 (10.7) 76 (10.7) 82 (10.5)

Catalonia21

MONICA- 2609 74 (9.5) 76 (9.8) 76 (10.0) 70 (9.6) 74 (9.6) 76 (10.1)

Catalonia¶ 1994/9614

Smokers, %

Iriarte 1986/87, 2932 43.0 37.5 31.0 – – –

Basque Country18

Banegas 1989, 2021 56.3 47.7 43.3 32.2 11.4 4.7

Spain17

Tormo# 1992, 2317 59.9 52.3 44.0 42.9 17.3 4.0

Murcia20

Segura 1994/96, 720 46.9 41.8 34.4 27.0 9.8 0.6

Castilla-La Mancha19

Marrugat 1994/96, 1119 45.1 30.5 23.7 30.0 8.6 4.7

Catalonia21

MONICA- 2609 50.8 37.6 31.8 28.3 9.3 3.1

Catalonia 1994/9613

*SD indicates standard deviation; DBP, diastolic blood pressure; SBP, systolic blood pressure.
†Venous blood. 12 hour fasting. Enzymatic method.
‡Non-fasting capillary blood. Reflotron method. 
§Venous blood. 14 hour fasting. Analysis performed in samples frozen to –80oC 3-4 months after extraction.
¶Random zero sphygmomanometers.
IIStandard mercury sphygmomanometer.
#Different age groups: 30-39, 40-49, 50-65 years.



regression for those rates was performed with age as a
linear function joining the midway point in each 5- year
age interval. Ten-year mortality rates were then estimated
for each age group and the CVD accumulated survival
rate was calculated.

A quadratic regression model was used for blood
pressure and total cholesterol and age. A logistic regression
model was used for smoking prevalence. The regression
function obtained allowed us to estimate the mean level
of each risk factor for a given age group (Table 1). Finally,
risk coefficients from all SCORE cohorts were applied
to obtain the 10-year CVD mortality risk for smokers
and non-smokers given specific blood pressure and
cholesterol values.24 All statistical analysis and models
were stratified by sex.

Using the SCORE function, the Third Task Force8

defined high risk as being a 5% risk of 10-year CVD
mortality in asymptomatic individuals and recommended
intensifying preventive interventions beyond that cutpoint.
To compare the calibrated table with the low-risk SCORE
chart, this cutpoint was used and agreement between rates
in the 0%, 1%-2%, 3%-4%, 5%-9% and ≥10% risk
categories was tested using the kappa statistic. In the
calibrated table, an extra category (systolic blood pressure
of 100-120 mm Hg) was added which was not included
in the SCORE chart, to adapt the chart to the distribution
of blood pressure in the Spanish population, particularly
in females. To compare the two charts, individuals in this
category were grouped with those in the category above.

The prevalence of different combinations of risk factors
in the third health MONICA survey was calculated, for
each age group and sex, using the same definitions and
cut-points as in the SCORE chart and adding the extra
blood pressure category described above.

Two sensitivity analyses were performed. The first
explored the effect of using the risk functions from the

low-risk cohort, instead of all of the SCORE cohorts, as
small differences in HR had been observed (HR=1.07,
1.02-1.13) for cholesterol compared with all cohorts
(HR=1.19, 1.17-1.21) and for smoking (HR=1.54, 1.34-
1.77; HR=2.06, 1.96-2.16), although not for systolic
blood pressure. In the second sensitivity analysis, the
effect of applying risk factors from another study17 which
had almost nation-wide coverage was examined, instead
of using those from the MONICA-Catalonia study.

In order to estimate the number of people aged 40 to
74 years at high risk in Spain, the age and sex specific
proportional distribution was extrapolated for each
combination of factors leading to high risk (≥5%) to the
demographic structure of each of the 17 autonomous
communities.23 Finally, in order to comprehend the size
of the CVD problem, these data were presented, together
with total deaths and hospital admissions25 for the same
age ranges published by the National Institute of
Statistics. 

The statistical analysis was carried out using Stata®,
version 8.2, SPSS® version 9 (SPSS Inc. Chicago, IL,
USA) and Microsoft Excel®.

RESULTS

In 2002, there were 25 875 atherosclerotic CVD deaths
in Spain in the population aged 40 to 74 years (90 and
228 deaths per 100 000 women and men, respectively).
Mortality rates increased with age, particularly in men
over 60 and women over 65. CVD mortality rates in
women are similar to those in men aged a decade younger.
In the population under 65 years, the risk of CVD death
is under 50% of the high risk threshold (≥5%) (Figure 1).
Coronary mortality rates are 62% of atherosclerotic CVD
mortality in men, but only 36% in women in the age
range studied.
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Figure 1. Atherosclerotic cardiovascular
mortality rates in Spanish men (�) and
women (�) by 5-year age groups in the
year 2002. The mortality rate defining high
risk is marked in red.
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Figure 2 shows the 10-year CVD mortality risk tables
calibrated for Spain. Figure 3 shows the mean calibrated
CVD risk by sex, smoking habit, and age group. CVD
risk increases with age and smoking and is higher in
men. CVD risk in a woman who smokes is similar to
that of a non-smoking man, except in the 65 year age
group.

Figure 4 has the same format as Figure 2 but instead
shows the prevalence of different combinations of risk
factors in the MONICA-Catalonia study. Summing the
percentages in the red and purple cells provides the
prevalence of the high risk population by age group,
sex, and smoking habit. The color purple is used to
indicate high risk categories in the calibrated Table
which were not classified as such in the original SCORE

Table. The calibrated Table identifies 32 such situations
(41% in women). Nevertheless, the prevalence of half
of the new situations was virtually nil in this population.
The new high risk situations increase with age and
smoking, and in males aged 55 years or over. There are
practically no high risk situations under 50 years of age
in either of the Tables, except where there is a very high
risk isolated factor or diagnosed CVD disease. Of the
201 women aged 60–64 years, 29% (95% confidence
interval [CI], 22-35) were at high risk. Among men aged
55, 57% (47-68) of smokers but only 5% (1-9) of non-
smokers were at high risk. These percentages increase
to 92% (85-99) and 37% (30-44) for smokers and non-
smokers aged 60 years and to 100% and 90% (95-100),
respectively, at 65 years.

Figure 2. Estimated 10-year risk of atherosclerotic cardiovascular mortality for specific systolic blood pressure values and total cholesterol, according
to smoking history, sex, and age. SCORE chart calibrated for Spain
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The overall level of agreement between both tables
(Table 3) was good (kappa=0.65; P<.0001, males 0.56
and females 0.72).

Sensitivity Analysis

In the first sensitivity analysis, the calibration was
repeated using the HR from low-risk SCORE cohorts.
The probabilities obtained in this way were higher than
those in the low-risk SCORE chart. Agreement with the
low-risk SCORE chart was good (kappa=0.73; P<.0001).
Fifteen situations with a risk of ≥5% were identified
which had not been identified in the low-risk SCORE
chart, particularly in men (12). These are not necessarily
the same situations as in the calibrated chart (Figure 4).

In the second sensitivity analysis, the risk factors from
another study and the HR from all SCORE cohorts were

used. Agreement with the low-risk SCORE charts
(kappa=0.86; P<.0001) and with the calibrated charts
(kappa=0.67; P<.0001) was good, and the differences
with them were minimal except in the case of males aged
60 years. In the latter group, the calibrated risk was 38%
lower.

Table 4 shows the estimated number of people between
the ages of 40 and 74 years in the Spanish population
who are at high risk according to the calibrated function.
Andalusia and Catalonia had the highest numbers of
individuals at high risk.

DISCUSSION

Risk estimation should be based on follow-up from
large cohorts. However, in many countries, particularly
in Southern Europe, there are no sufficiently large
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Figure 3. Mean 10-year risk of car-
diovascular death in the MONICA-
Catalonia (1994-1996) population by
age, sex, and smoking status, based on
the calibrated SCORE chart.
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TABLE 3. Comparison of the Frequency of Cardiovascular Risk Categories in Both Sexes According to the Low

Risk SCORE Charts and the Calibrated Risk Chart for Spain

Low Risk SCORE Chart
Cardiovascular Risk

<1% 1%-2% 3%-4% 5%-9% ≥10% Total 

Calibrated risk chart <1% 46 
para España

1%-2% 29 2 155 

3%-4% 26 70 

5%-9% 28 78 

�10% 22 51 

Total 75 150 74 72 29 400

29

50

44

124

46
for Spain
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population-based cohorts to provide accurate estimates
of risk by age and sex. The low-risk SCORE chart was
based on HR which are common to all of the SCORE
cohorts, and survival in the low-risk cohorts.9 The Third
Task Force recommended adapting the charts while taking
into account each country’s level of risk and mortality
rates. Calibrating the charts to take into account the
situation in any given country means using statistical
models which are subject to a series of assumptions.

The first and second assumptions concern the external
validity of the SCORE HRs for CVD mortality. Although
some studies26-28 have found differences in the HR for
heart disease between European regions, these differences
were not observed in other studies,9,29 except for smoking.
There were no significant, large differences between
cohorts or genders for CVD mortality using SCORE,
although differences were found when low-risk cohorts
were aggregated. Given the reduced accuracy of the HR
in these groups and the possibility of wrongly classifying
individuals, it was considered appropriate to use the HR
from all of the SCORE cohorts to carry out the calibration.

The third assumption implies that the mean for risk
factors in the MONICA-Catalonia study is valid for the
whole of Spain. The calibrated chart was calculated using
Spanish mortality data together with risk factors from
the third MONICA survey.13-15 The latter was adopted
because of the exhaustive international controls which
ensured their high quality30 and because no other study
of risk factors has included cholesterol determination

using standardized methods across the whole country.
Furthermore, 50% of the individuals in the MONICA
sample were born in other autonomous communities,
similar the composition of the Catalan population. The
study therefore incorporates the diversity of Spanish
population.

Cholesterol levels and smoking habits in the MONICA-
Catalonia study were similar to those in other MONICA
centers in the Mediterranean region31 and other regions
in Spain.19-21,32 Blood pressure values were similar to
those in international studies,33,34 though they differ slightly
from those in other Spanish studies. This is likely to be
due to the fact that, in the other studies, blood pressure
was measured with standard mercury sphygmomanome-
ters, which do not avoid digit preference and lead to
slightly higher blood pressure readings than the random
zero sphygmomanometers used in the MONICA study.35

The second sensitivity analysis used risk factors from
another study17 and led to similar risks. The use of the
MONICA-Catalonia data to calibrate the SCORE model
therefore seemed reasonable.

The fourth assumption is that expected survival times
in a particular sex and age group approximately reflects
survival, given mean levels of risk factors in that group.
There has been some discussion as to whether the risks
obtained in the analysis of individual cohorts might
overestimate individual risk,36 but modeling indicates
that the overestimation is not large.

The Framingham coronary function was calibrated for
Spain using REGICOR data,21,37 but this study provided
total cholesterol values which were higher than the mean
for Spain (Table 2) and it has been shown that the
Framingham algorithm overestimates risk in many
European populations.4-7 The number of people at high
risk who are candidates for cholesterol treatment in
primary care was lower for Spain when using the SCORE
function as compared to the Framingham model (ATP-
III version [Adult Treatment Panel III]).38

The SCORE model calibrated for Spain produces risks
which are 13% higher than the low-risk SCORE function,
principally due to smoking. However, the calibrated chart
leads to some risk situations which were not identified in
the original SCORE chart, and which are clinically evident;
for example, non-smoking women aged 60 with blood
pressure of 180 mm Hg and total cholesterol of 8 mmol/L.
In both charts, very few women are at high risk before the
age of 60 years. The situation is different for men, as, at
the age of 55 years, over 50% of smokers, but only a
minority of non-smokers, will require prevention. These
percentages increase considerably over the age of 60.
Several studies39,40 have shown that 18% of patients with
confirmed CVD continued to smoke 6 months after an
acute episode, even though the proportion decreased
between 2000 and 2005. If high risk smokers gave up
smoking, their risk would decrease almost immediately
and, accordingly, the proportion of the population at high
risk. The stringent application of the recent Anti-Smoking

TABLE 4. Spanish Population Aged 40 to 74 Years

With a 10-Year Risk of Cardiovascular Death ≥5% 

or One Very High Risk Factor, by Autonomous

Community

Autonomous Community Males Females Total

Andalusia 497 324 265 662 762 985

Aragon 100 784 51 640 152 424

Asturias 90 395 49 667 140 062

Balearic Islands 60 134 31 138 91 272

Canary Islands 113 882 59 085 172 967

Cantabria 41 345 22 107 63 452

Castilla-León 211 422 107 548 318 970

Castilla-La Mancha 137 202 69 213 206 415

Catalonia 476 790 255 804 732 594

Valencian Community 315 880 166 562 482 442

Extremadura 82 812 42 369 125 181

Galicia 224 379 122 515 346 894

Madrid Community 360 087 206 934 567 021

Murcia 78 134 41 299 119 432

Navarra 42 271 21 565 63 836

Basque Country 166 879 88 565 255 444

Rioja 22 313 11 146 33 459

Ceuta 4296 2235 6531

Melilla 3582 1932 5514

Total 3 029 913 1 616 983 4 646 896
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Law41 might help to lower CVD risk
42

and the risk of other
chronic disease across society as a whole.

It is estimated that over three million people aged 40 to
74 years in Spain are asymptomatic but have a risk of ≥5%.
These people would be candidates for intensive preventive
advice. This figure does not include individuals at high risk
because they have one very high risk factor (blood pressure
≥180/110 mm Hg, total cholesterol ≥8 mmol/L, low-density
lipoprotein cholesterol ≥6 mmol/L). If these are included,
the number of candidates for individualized intervention
in 2002 would increase to 4 646 896 (3 029 913 men, 1
616 983 women). Patients with manifest CVD should also
be added to these numbers. Furthermore, CVD risk isa
continuum.43 Clinicians will frequently see patients who
warrant an intensive intervention when there is a 4% risk,
but the patient also has a family history of premature CVD.
The best clinical judgment will be need in patients aged
55 to 65 years, as this is where predictions are most unsure.
Decisions above and below this age range are generally
clearer.

High numbers of individuals are, therefore, candidates
for intensive intervention, as in other countries.44 This
should come as no surprise, however, as CVD is the
leading cause of death, hospitalization (Figure 5),
primary care consultations, and health care spending.
Updating and adopting organized preventive measures45

therefore becomes of vital importance if we are to control
a health problem which affects the whole of Spanish
society.46

CONCLUSIONS

A simple and practical means of evaluating risk of
CVD death in the Spanish population using calibrated
charts is presented. The challenge for the future is to
introduce efficient public health policies which combine
a reduction in population risk with the detection and
appropriate treatment of individuals with a high risk of
mortality or avoidable incapacity.

Figure 4. Percentage of the population in each combination of risk factors in the third health survey in the MONICA-Catalonia study, 1994-1996, by
age, sex, and smoking status.
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