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Introduction. The aims of this study were to evaluate
the consistency between the SCORE (Systematic
Coronary Risk Evaluation) and REGICOR (Registre
Gironí del Cor) scales in identifying high cardiovascular
risk and to describe the characteristics of those
individuals for whom scale results were discrepant. 

Methods. This cross-sectional study involved 8942
subjects aged 40-65 years who had an indication for a
complete lipid profile. The agreement between SCORE
(for low-risk countries) and Framingham-REGICOR (with
a high risk threshold of 10%) scales in classifying patients
as high risk was evaluated using the kappa statistic.
Subjects for whom there was a discrepancy between
classifications were identified and variables associated
with this discrepancy were determined by multivariate
analysis involving binary logistic regression.

Results. The REGICOR scale classified 6.7% of
subjects (95% confidence interval [CI], 6.2-7.3) as high-
risk, while SCORE classified 12.5% (95% CI 11.8-13.2)
as high-risk. Discrepant findings were observed in 10.2%
of the total population (8% had a high risk on SCORE but
not REGICOR, and 2.2% had a high risk on REGICOR
but not SCORE; κ=0.420; P<.001). The best agreement
was observed between SCORE and REGICOR with a
high-risk threshold of 8% (κ=0.463). Multivariate analysis
showed that a high risk on SCORE but not REGICOR
was associated with lower age, female sex, a high fasting
glucose level, and raised diastolic blood pressure, and a
high risk on REGICOR but not SCORE, with male sex,
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smoking, and a low high-density lipoprotein (HDL)
cholesterol level. These variables accounted for the
extent of the discrepancy in 93.2% of cases.

Conclusions. The SCORE and REGICOR (threshold
10%) scales identified different populations as being at a
high risk, though the agreement between them was
reasonably good. The concurrence of a number of factors
(eg, male sex, low HDL-cholesterol, and smoking) in a
subject with a low risk on the SCORE scale should be
regarded as increasing the cardiovascular risk.

Key words: Cardiovascular risk. Risk factors. SCORE.
REGICOR.

Concordancia de las escalas REGICOR
y SCORE para la identificación del riesgo
cardiovascular alto en la población española

Introducción y objetivos. Los objetivos de este estu-
dio fueron valorar la concordancia entre las escalas SCO-
RE y REGICOR para la identificación de riesgo car-
diovascular alto, y describir los perfiles en los que las
escalas discrepan.

Métodos. Estudio transversal en 8.942 sujetos de 40-
65 años con indicación de perfil lipídico completo. Se va-
loró la concordancia en la clasificación de riesgo alto en-
tre las escalas SCORE (para países de bajo riesgo) y
Framingham-REGICOR (umbral de riesgo alto, 10%) me-
diante el índice kappa. Se identificó a los sujetos con dis-
crepancia en la clasificación y se realizó un análisis multi-
variable por regresión logística binaria para identificar las
variables relacionadas.

Resultados. REGICOR clasificó como alto riesgo al
6,7% (intervalo de confianza del 95%, 6,2-7,3) y SCORE
al 12,5% (11,8%-13,2%). El 10,2% mostró discrepancias
(el 8% riesgo SCORE alto y REGICOR no alto, y el 2,2%
REGICOR alto y SCORE no alto; κ = 0,420; p < 0,001).
La concordancia más elevada fue entre SCORE y
REGICOR con umbral de alto riesgo del 8% (κ = 0,463).
En un análisis multivariable, SCORE alto con REGICOR
no alto se relacionó con edad inferior, sexo femenino,



glucosa basal elevada y presión arterial diastólica eleva-
da, y SCORE no alto con REGICOR alto, con sexo mas-
culino, tabaquismo y colesterol de las lipoproteínas de
alta densidad bajo. Estas variables explicaron la variabili-
dad en las discrepancias en un 93,2%.

Conclusiones. SCORE y REGICOR (umbral, 10%)
identificaron poblaciones de riesgo alto diferentes, y la
concordancia fue discreta. Se podría considerar que la
confluencia de algunas variables (sexo varón, colesterol
de las lipoproteínas de alta densidad bajo, tabaquismo) y
riesgo SCORE no alto incrementa el riesgo cardiovascular.

Palabras clave: Riesgo cardiovascular. Factores de ries-
go. SCORE. REGICOR.

INTRODUCTION

Stratifying cardiovascular risk using risk charts is
central to decision-making on treatment to prevent
cardiovascular disease. The Framingham charts, which
are used to calculate coronary morbility and mortality,1

and the SCORE risk charts, which are used to calculate
cardiovascular mortality,2 both at 10 years, are the most
widely used in clinical practice. Several analyses have
nonetheless concluded that the Framingham-Wilson
equation overestimates coronary risk in southern European
countries, where there is a lower incidence of acute
myocardial infarction.3-8 Various scientific bodies have
therefore proposed carrying out local population cohort
studies to obtain risk charts which are applicable to given
areas or which allow existing charts to be adapted for
use in those areas.4,9,10

In Spain, the Framingham-Wilson score1 was adapted
for use in the Girona region using a validated
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methodology9 and led to the production of the REGICOR
scale.11,12

Cross-sectional studies were also performed to obtain
the DORICA (Dislipidemia, Obesity, and Cardiovascular
Risk) charts.13 On the other hand, following publication
of the results of the SCORE project, in which 3 Spanish
cohorts were included,2 several societies (Third Report
of the European Atherosclerosis Societies,14 Spanish
Interdisciplinary Committee for Cardiovascular Prevention
[CEIPC],15 and the Health Promotion and Preventive
Activities Program of the Spanish Society for Family
and Community Medicine [PAPPS]16) recommend using
the low-risk country SCORE chart to calculate
cardiovascular risk.

Discrepancies between the REGICOR and SCORE
charts have been the subject of debate.17 A 10-year
retrospective cohort study in a Spanish urban population
concluded that the SCORE chart had greater validity than
REGICOR for assessing the risk of coronary episodes
and cardiovascular mortality, although neither scale
accurately reflected the reality of the situation as it was
suggested that REGICOR underestimated, and SCORE
overestimated the degree of risk.18 Based on the results
of that study, it was proposed that the high risk cut-point
on REGICOR should be reduced from 20% to 10%.
Using the 20% threshold, REGICOR classifies very few
patients as high risk. If the 10% cut-point is used, the
number of high risk cases is similar to that produced
using the SCORE chart. Agreement with the Framingham-
Wilson equation also improves.19,20

Agreement between SCORE (using the CEIPC
recommendations) and REGICOR has not been analyzed
in populations which are free of cardiovascular disease
and there has been no analysis of the sub-groups of
patients in which discrepancies are observed between
the 2 charts. Likewise, the implications for treatment of
discrepancies between the 2 charts have not been studied.
The objectives of the present study were to assess the
agreement between the 2 charts and to determine the
clinical profiles of subjects in whom the 2 charts differed
with regard to classifying them as high risk cases.

METHODS

Sample Selection

Subjects were selected from a preventive activities
program run by the Ministry of Health of the Valencian
Community in 2003 in collaboration with the Valencian
Society for Community and Family Medicine (SVMFiC),
the Health Care Research Network for Preventive
Activities in the Valencia Region (REDIAPP-
cardiovascular) and the Community and Family Medicine
Unit in the Department of Clinical Medicine at the Miguel
Hernández de Elche University (Alicante). As
recommended by PAPPS, the program was aimed at the
adult population aged 40 years or over.15 Individuals were

ABBREVIATIONS

BP: blood pressure
CEIPC: Comité Español Interdisciplinario para 
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Prevention)
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HDL-C: high density lipoprotein cholesterol
LDL-C: low density lipoprotein cholesterol
PAPPS: Programa de Actividades Preventivas y 

Promoción de la Salud de la Sociedad Española 

de Medicina Familiar y Comunitaria (Health 
Promotion and Preventive Activities Program of 
the Spanish Society for Family and Community 
Medicine)
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invited to participate by letter and those wishing to be
involved were given an appointment at their local health
center for an evaluation by medical and nursing staff.
The results were entered in a data-base and the final
assessment was carried out by the Research, Teaching,
and Clinical Practice Unit in Department 18 of the
Valencian Community and the Department of Family
Medicine at the Miguel Hernández University.

For the present study, subjects who had been clinically
examined within the first 6 months of the project were
included consecutively if: they had the data necessary to
calculate a SCORE (using total cholesterol) and
REGICOR classification; if they had no history of
cardiovascular disease, and; if they were within the age
range in which the 2 charts can be applied. Therefore,
for this analysis, individuals were included who: a) were
aged 40-65 years; b) had no established history of
cardiovascular disease; and c) had a complete lipid profile
performed according to CEIPC recommendations.
Subjects with cardiovascular disease, those outside the
required age range, or without a complete lipid profile
or any of the other variables needed to calculate risk were
excluded from the analysis.2,11

Variables Analyzed

To calculate coronary risk with REGICOR, the
following variables were collected: age, sex, total
cholesterol, high density lipoprotein cholesterol (HDL-
C), systolic blood pressure (SBP), diastolic blood pressure
(DBP), smoking, and history of diabetes mellitus (DM).11

Variables used to calculate risk of cardiovascular death
using SCORE (based on total cholesterol figures and
using the version for low-risk countries) were age, sex,
total cholesterol, SBP, and smoking history.

Blood pressure was measured using mercury
sphygmomanometers as recommended in several
guidelines.21,22 Blood tests were performed in venous
blood, after at least 8 h fasting, in reference laboratories
in the Valencian community. Lipid profiles were evaluated
in accordance with the recommendations of the Adult
Treatment Panel III (ATP-III).23

The low-risk SCORE chart and REGICOR were
compared using a 10% high risk cut-point for REGICOR
based on the good agreement with the Framingham-
Wilson equation using this threshold.19,20 A threshold of
5% was used to define high risk on the SCORE chart.2

Based on the CEIPC criteria,15 subjects with diabetes or
with blood pressure ≥180/110 mm Hg, total cholesterol
≥320 mg/dL, or low density lipoprotein cholesterol
(LDL-C) ≥240 mg/dL were also considered high risk
using the SCORE chart.

Statistical Analysis

Agreement between the 2 charts was assessed using
the kappa statistic. Discrepancies were assessed using

1044 Rev Esp Cardiol. 2007;60(10):1042-50

Gil-Guillén V et al. Agreement Between SCORE and REGICOR in Identifying High Risk

McNemar’s χ2 test for paired data, with 1 degree of
freedom. The area under the ROC curve was used to
assess the diagnostic precision for SCORE using different
high risk cut-points on REGICOR. Results were
interpreted using Swet’s criteria.24

Discrepancies between the 2 scales were analyzed
using the Pearson χ2 test for categorical variables and
the Student t test for quantitative variables, based on
estimates of normality and equality of variances. 
A multivariate analysis using stepwise binary logistic
regression was applied in the population in which
discrepancies occurred. The dependent variable consisted
of the discrepancies between SCORE and REGICOR
and independent variables were those used in the bivariate
analysis. Prior history of DM was eliminated from the
model as a variable because, according to CEIPC,15 no
individual patients with diabetes were classified as high
risk by REGICOR but not be SCORE, so the model
would not be able to identify agreement due to the lack
of a reference category. Baseline glucose values were
included instead. A P value less than .05 was considered
statistically significant and 95% confidence intervals
(CI) were calculated.

RESULTS

Of the 33 440 subjects included, 8942 (26.7%) met
inclusion criteria (mean age [SE] was 51.3 [7.3] years;
59.9% were men; 27.7% were smokers; 14.4% had a
history of high blood pressure [HBP]; 3.6% were diabetic,
and 11.5% had a diagnosis of dyslipidemia). Mean blood
pressure was 127.3 (17.1)/78.2 (10.9) mm Hg. Mean
SCORE value was 1.54% (95% CI, 1.50-1.57), and the
mean REGICOR value was 4.35% (4.28-4.43). The
atherogenic index was 4.02 (3.99-4.04). Table 1 shows
sample characteristics by gender.

Using a threshold of 20%, 12.5% of the sample was
classified as high risk using the SCORE chart compared
to 0.5% using REGICOR. When a cut-point of 10% was
used, the proportion of high risk subjects on the SCORE
chart fell to 6.7%. The proportion of high risk subjects
on the REGICOR chart is shown in Figure 1 for different
cut-points. Kappa indices between the REGICOR and
the low-risk country SCORE chart are also shown. The
kappa index increased as the cut-point for high risk
decreased on the REGICOR chart. The highest agreement
was observed for a threshold of 8%. At this cut-point,
the number of high risk cases identified by the 2 charts
was similar. Lowering the cut-point to 7% did not increase
agreement between the 2 charts.

Table 2 shows the distribution of the population into
high risk and non-high risk groups using thresholds of
10% on REGICOR and 5% on SCORE. There was
disagreement between the 2 charts for 10.2% (9.6%-
10.8%) of cases (high risk on one chart but not on the
other; κ=0.42 [0.39-0.45]). Of those, 8% were classified
as high risk by SCORE but not by REGICOR, and 2.2%



were classified as high risk by REGICOR but not by
SCORE (McNemar, P<.001).

Table 3 shows the characteristics of the 2 groups in
which there were discrepancies between the 2 instruments.
Individuals classified as high risk on SCORE but not on
REGICOR included a high percentage of cases with
diabetes and high blood pressure, and had higher blood
pressure than the group with classified as high risk on
REGICOR but not on SCORE. In the latter group, there
were higher percentages of men and smokers, subjects
had lower HDL-C and higher LDL-C, and blood pressure
was normal, high-normal, or stage 1 hypertension.

To investigate which variables were significantly
associated with the discrepancy between the 2 scales, a
multivariate model was constructed for discrepant subjects
which included age, gender, smoking, baseline glucose,
total cholesterol, HDL-C, and LDL-C, SBP, and DBP as
independent variables. Variables independently associated

with discrepancies are shown in Table 4. Discrepancies
in which individuals were classified as high risk on
SCORE but not on REGICOR were associated with lower
age, being female, and having higher levels of DBP and
baseline glucose. In the reverse situation (high risk on
the REGICOR but not on SCORE), statistically significant
variables were being male, smoking, and having low
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Figure 1. Percentage of subjects
classified as high risk by SCORE and
REGICOR using different cut-points;
agreement with SCORE. κ indicates
kappa index. 

TABLE 1. Sample Characteristics by Gendera

General (n=8942) Men (n=5356) Women (n= 3586) Pb

Age, mean (SD), y 51.3 (7.3) 51.1 (7.4) 51.4 (7.2) .133

BMI 27.7 (4.7) 28.1 (3.8) 27.4 (4.7) <.001

Smoking 27.7% 36.8% 21.5% .001

History of diabetes mellitus 3.6% 4.4% 3.1% .001

History of high blood pressure 14.4% 14.3% 14.5% .745

History of dyslipidemia 11.5% 12.2% 11.0% .08

Atherogenic index 4.02 (1.29) 4.55 (1.38) 3.66 (1.09) <.001

Glucose, mg/dL 97.3 (24.3) 101.4 (28.1) 94.5 (20.9) <.001

Total cholesterol, mg/dL 223.3 (39.6) 226.1 (41.3) 221.4 (38.2) <.001

HDL-C, mg/dL 59.5 (16.9) 52.8 (15.3) 63.9 (16.5) <.001

LDL-C, mg/dL 139.2 (36.3) 143.5 (36.1) 136.3 (36.1) <.001

Triglycerides, mg/dL 124.32 (81.4) 151.7 (97.3) 105.9 (62.2) <.001

Systolic blood pressure, mm Hg 127.3 (17.1) 130.6 (16.6) 125.1 (17.1) <.001

Diastolic blood pressure, mm Hg 78.2 (10.9) 80.7 (10.7) 76.6 (10.7) <.001

aHDL-C indicates high density lipoprotein; LDL-C, low density lipoprotein; BMI, body mass index.
bDifference between men and women.
The table shows mean (standard deviation) and percentages.

TABLE 2. Distribution of Subjects According to

Classification as High Risk Using SCORE and REGICORa

SCORE Assessment

REGICOR Assessment Not High Risk High Risk

Not high risk 7629 (85.3) 711 (8)

High risk 198 (2.2) 404 (4.5)

aThe table shows n (%) for the total population analyzed. Kappa=0.42 (0.39-
0.45); McNemar, P<.001; discrepancies, 10.2% (9.6%-10.8%).
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HDL-C. The multivariate model was statistically
significant (P<.001) and explained 93.2% of the variability
in discrepancies. Smoking and gender were found to have
the greatest weight in the model in terms of explaining
discrepancies (Table 4).

Figure 2 shows discriminatory power calculated using
the ROC curve with a SCORE threshold of 5% and different
high risk cut-points for REGICOR. The area under the
curve was 0.8 (0.785-0.814). The optimal cut-point for
REGICOR was 4% (sensitivity, 86.7%; specificity, 63.9%).
At this threshold REGICOR, the kappa index was 0.250
(0.234-0.266); high risk subjects, 42.4% (41.4%-43.4%),
and discrepancies with SCORE (using a 5% threshold)
occurred in 33.2% of cases (31.2%-34.2%).

TABLE 3. Characteristics of Individuals With a Discrepancy in Cardiovascular Risk Classification Using SCORE

and REGICORa

High Risk Using SCORE but Not REGICOR (n=711) High Risk Using REGICOR but Not SCORE (n=198) Pb

Women 342 (48.1) 25 (12.6) <.001

Men 369 (51.9) 173 (87.4)

Age, y 54.2 (53.7-54.7) 55.3 (54.5-56.1) .028

Age ≥50 years 491 (69.1) 163 (82.3) <.001

BMI 29.7 (29.3-30.0) 29.2 (28.7-29.8) .208

BMI ≥30 274 (42.2) 66 (36.1) .109

Smoking 147 (20.7) 124 (62.6) <.001

History of diabetes mellitus 191 (26.9) 0 <.001

History of high blood pressure 227 (31.9) 31 (15.7) <.001

History of dyslipidemia 124 (17.4) 34 (17.2) .930

Glucose, mg/dL 116.9 (113.7-120.2) 102.3 (98.1-106.5) <.001

Glucose ≥110 mg/dL 261 (36.7) 39 (19.7) <.001

Total cholesterol, mg/dL 238.4 (234.3-242.5) 244.7 (240.1-249.3) .044

Total cholesterol <200 mg/dL 140 (19.7) 18 (9.1) <.001

Total cholesterol 200-240 mg/dL 274 (38.5) 59 (29.8)

Total cholesterol ≥240 mg/dL 297 (41.8) 121 (61.1)

HDL cholesterol, mg/dL 59.7 (58.5-60.9) 40.9 (39.8-41.9) <.001

HDL-C <40 mg/dL 52 (7.2) 81 (41.1) <.001

LDL-C, mg/dL 146.8 (143.4-150.2) 158.7 (153.2-164.3) <.001

LDL-C, <100 mg/dL 73 (11.4) 10 (5.8) <.001

LDL-C, 100-129 mg/dL 138 (21.6) 19 (11.0)

LDL-C, 130-159 mg/dL 220 (34.5) 54 (31.4)

LDL-C, 160-189 mg/dL 119 (18.7) 61 (35.5)

LDL-C, ≥190 mg/dL 88 (13.8) 28 (16.3)

Triglycerides, mg/dL 147 (139.3-154.7) 217.3 (199.3-235.3) <.001

SBP, mm Hg 146.9 (145.4-148.4) 136.4 (134.8-137.9) <.001

SBP <130 mm Hg 113 (15.9) 31 (15.9) <.001

SBP 130-139 mm Hg 101 (14.2) 60 (30.3)

SBP 140-159 mm Hg 257 (36.1) 101 (51.0)

SBP 160-179 mm Hg 188 (26.4) 6 (3)

SBP ≥180 mm Hg 52 (7.3) 0

DBP, mm Hg 91.4 (90.3-92.4) 82.8 (81.7-84.0) <.001

DBP <80 mm Hg 118 (16.6) 43 (21.7) <.001

DBP 80-89 mm Hg 144 (20.3) 88 (44.4)

DBP 90-99 mm Hg 105 (14.8) 67 (33.8)

DBP 100-109 mm Hg 304 (42.8) 0

DBP ≥110 mm Hg 40 (5.6) 0

aHDL-C indicates high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic
blood pressure.
bStudent t test with quantitative variables and Pearson χ2 with categorical variables.
The table shows mean (95% confidence interval) and n (%).

TABLE 4. Variables Associated With Discrepancies 

in Classifying Patients (High Risk on SCORE but Not

on REGICOR)a

B OR (95% CI) P

Age –0.118 0.89 (0.85-0.93) <.001

Gender (women/men) 1.634 5.12 (2.72-9.64) <.001

Smoking (no/yes) 2.229 9.29 (5.16-16.71) <.001

Baseline glucose levels 0.019 1.02 (1.01-1.03) <.001

Diastolic blood pressure 0.060 1.06 (1.04-1.09) <.001

HDL-C 0.192 1.21 (1.17-1.25) <.001

aHDL-C indicates high density lipoprotein cholesterol; CI, confidence interval;
OR, odds ratio.
Dependent variable: 1=(RA SCORE+RB REGICOR); 0=RB SCORE+RA REGICOR).
Multivariable analysis (logistic regression). Model significant (χ2=945.781;
P=.001). Explained variance = 93.2%.



DISCUSSION

Overall Interpretation of Results

In this population study in individuals aged 40-65
years with no history of cardiovascular disease, only
moderate agreement in identifying cardiovascular risk
was observed between the SCORE used according to
CEIPC criteria (for low-risk countries and using a 5%
cut-point) and REGICOR (using a cut-point of 10%).
Factors associated with individuals being classified as
high risk using SCORE but not using REGICOR were
younger age, being female, and having a higher baseline
DBP and glucose values; being classified as high risk
by REGICOR but not by SCORE was associated with
being male, smoking, and having low HDL-C.
Compared to SCORE, REGICOR may underestimate
risk in patients with diabetes or high blood pressure,
particularly in younger women (young adults). On the
other hand, in comparison to REGICOR, SCORE is
likely to underestimate risk in non-diabetic males,
smokers, or those with low HDL-C. This latter profile,
which would be high risk on REGICOR but not on
SCORE, could be considered a modifier profile
indicating increased risk.

Limitations of the SCORE and REGICOR
Charts

Using charts to estimate cardiovascular risk has its
limitations. Comparative studies of the SCORE and
Framingham charts in the Spanish population revealed
discrepancies in the detection of high risk cases25,26 and
in the recommendations for treatment (SCORE favored
intervention in hypertensive women and Framingham in
men with raised cholesterol27). Additionally, SCORE
only estimates the risk of cardiovascular mortality and
not morbidity,2 and the original algorithm only included
the population aged between 40 and 65 years. Risk
assessment in patients with diabetes is another weakness
of the SCORE chart, as they were not included in the
tables.2 Whereas the CEIPC classifies all patients with
diabetes as high risk,15 the authors of the SCORE chart
recommend multiplying risk by 4 in women and by 2 in
men.2

With regard to REGICOR, using the recommended
cut-point of 20% meant that virtually no individuals were
identified as being high risk (in the present study it did
not reach 1%). Other studies18-20 have indicated that
reducing the cut-point to 10% would identify a similar
proportion of high risk patients to those identified by
SCORE and would lead to greater agreement with the
Framingham chart, although the VERIFICA (Validation
of the Adapted Framingham Individual Coronary Risk
Equation) study showed that REGICOR had greater
validity than the original Framingham equation in the
population studied.25

Agreement Between SCORE and REGICOR 
in the Identification of High Risk Cases

The comparison between the 2 risk charts in the Spanish
population was performed in selected groups of patients,
but not in the adult general population. In a study carried
out in individuals attending a health center, SCORE and
Framingham would indicate the use of cholesterol-
lowering treatment in a greater number of patients than
REGICOR using a 10% or 20% cut-point.18,28,29

REGICOR indicated a lower risk than SCORE in studies
in individuals with HBP or other cardiovascular risk
factors,30,31 and there were considerable discrepancies
between the 2 methods.

In the present study, a population aged 40-65 years
with no history of cardiovascular disease was selected
to compare the low-risk country SCORE chart with
REGICOR using a high risk cut-point of 10%. We chose
this threshold as it has been used previously in Spain and
because it provided better agreement with the
Framingham-Wilson equation.19,20 As in other
studies,18,19,28 using a cut-point of 20% with REGICOR
meant that almost no individuals were identified as high
risk and agreement with SCORE was very low (κ=0.066).
When the threshold was set at 10%, the percentage of
subjects classified as high risk rose to 6.7% and the level
of agreement improved (κ=0.420). Even then, however,
SCORE still identified twice as many individuals as high
risk compared to REGICOR. 
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Figure 2. ROC curve for REGICOR chart when SCORE threshold is 5%.
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In this regard, the discriminatory power of the ROC
curve was moderate. The optimal threshold for considering
a case to be high risk using REGICOR (4%) does not
appear acceptable for use in clinical practice given the
substantial discrepancies with SCORE. We identified a
cut-point of 8% as the threshold at which the percentage
of high risk individuals was similar between the 2 methods
and which showed the highest kappa value. This cut-
point produced the greatest degree of agreement between
the 2 charts and warrant further study in the future when
using REGICOR to identify high risk individuals.

Profiles of Subjects Showing Discrepancies
Between SCORE and REGICOR

Of the overall sample, 8% of subjects (78.2% of all
discrepant cases) were classified as high risk by SCORE
but not by REGICOR. Only 2.2% (21.8% of discrepant
cases) were classified as high risk by REGICOR but not
by SCORE. In other words, for every 5 individuals for
whom there were discrepancies between the charts,
approximately 4 were classified as high risk by SCORE
but not by REGICOR and only 1 was classified as high
risk by REGICOR but not by SCORE.

The profiles of the discrepant cases differed. Subjects
classified as high risk by SCORE but not by REGICOR
were adult women with higher blood pressure, DM, or
altered baseline glucose values, and a lipid profile near
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the upper limit except for HDL-C, which was normal.
Cases classified as high risk by REGICOR but not by
SCORE were less frequent, and tended to be adult men,
smokers, with no history of DM, normal, high-normal,
or stage 1 hypertension, and an altered lipid profile,
particularly with low HDL-C.

The multivariate analysis explained 93.2% of the
variability in the discrepant cases. Diabetes mellitus was
excluded from the multivariate model because none of
the patients with diabetes were classified as high risk by
REGICOR but not by SCORE; baseline glucose levels
were included as a continuous variable. The model showed
that a predominantly female population with high DBP
and baseline glucose values would be classified as high
risk by SCORE but not by REGICOR. On the other hand,
male smokers with low HDL-C would be classified as
high risk by REGICOR but not by SCORE.

The identification of patients who are classified
differently by the 2 methods (men, smokers with low
HDL-C classified as high risk by REGICOR but not by
SCORE) suggests that this profile may indicate increased
risk. In these cases, the true risk may be higher than that
estimated using the SCORE chart and treatment could
be based on the algorithm shown in Figure 3. As shown
in the Figure, if an individual was identified as high risk
using the SCORE chart that would indicate a need for
action based on the protocols described. Individuals who
are not classified as high risk by SCORE but who have

Figure 3. Risk assessment algorithm
based on CEIPC recommendations;
identification of discrepant profiles.
CEIPC indicates Interdisciplinary
Spanish Committee for Cardiovascular
Prevention; HDL-C, high density
lipoprotein cholesterol; PAPPS, Health
Promotion and Preventive Activities
Program of the Spanish Society for
Family and Community Medicine.

Clinical Indication of the
Stratification of Cardiovascular

Risk Using SCORE14-16

Not High High

Evaluate Whether Profile Is Discrepant

Discrepant Profile
(Multivariate Model Explains 93.2%)

Adult Male
Smoker

Blood Pressure High-Normal or Stage 1
Low HDL-C

Baseline Glucose at Limit

High Risk Profile Based on

CEIPC15 and PAPPS16

Accepted As a Risk-Increasing Profile;
in These Individuals,

True Risk May Be Greater Than
That Indicated by SCORE

 Increasers of Cardiovascular Risk Accepted
    by Consensus in Spain15,16:
     Individuals Who Are Close to the Following Age Group
     Preclinical Evidence of Atherosclerosis
     Family History of Premature Cardiovascular Disease
       Left Ventricular Hypertrophy
     Low HDL-C
     Altered Baseline Glucose
     Abdominal Obesity or Sedentary Lifestyle



the type of adverse profile described above (males,
smokers, low HDL-C) should be considered as being at
increased risk of cardiovascular disease and their
management should be individualized.

Limitations

The study’s main limitation was its cross-sectional
design which meant that patients were not followed-up
over time. Nevertheless, such a design is appropriate for
assessing agreement between the charts and the study
was performed in a large sample of the general population
aged between 40 and 65 years using a rigorous
methodology applied in conditions of usual clinical
practice. The sample analyzed could be reasonably
representative of the population in the region studied, ie,
the Valencian Community, and of the age range studied,
although we have no information regarding the
characteristics of patients who did not accept the invitation
to participate. There may also be variations between
autonomous communities. The proposed modifications
may help to detect individuals whose true level of
cardiovascular risk is higher than that indicated by their
SCORE assessment and who may require individualized
management. The impact of applying these proposed
modifications requires a longitudinal, follow-up study.

CONCLUSIONS

There are discrepancies in risk assessment and the
identification of high risk individuals between the SCORE
chart for countries with low cardiovascular risk (using a
cut-point of 5%) and the REGICOR chart (using a cut-
point of 10%). The 2 charts also identify different
populations as being at high risk. Defining the type of
patient in which discrepancies occur between the 2 charts
may help to improve the clinical assessment of
cardiovascular risk in patients which the SCORE chart
identifies as not being at high risk but whose true
cardiovascular risk could be higher than that estimated.
The importance of these findings and the impact of their
application in clinical practice should be confirmed in
future longitudinal studies.

REFERENCES

1. Wilson PW, D’Agostino RB, Levy D, Belenger AM, Silbershatz
H, Kannel WB. Prediction of coronary heart disease using risk factor
categories. Circulation. 1998;97:1837-47.

2. Conroy RM, Pyöräla K, Fitzgerald AP, Sans S, Menotti A, de Backer
G, et al. Estimation of ten-year risk of fatal cardiovascular disease
in Europe: the SCORE project. Eur Heart J. 2003;24:987-1003.

3. Menotti A, Lanti M, Puddu PE, Kromhout D. Coronary heart disease
incidence in Northern and Southern European populations: a
reanalysis of the seven countries study for an European coronary
risk chart. Heart. 2000;84:238-44.

4. Menotti A, Puddu PE, Lanti M. Comparison of the Framingham
risk function-based coronary chart risk function from an Italian
population study. Eur Heart J. 2000;21:365-70.

5. Tomás L, Vares C, Pérez I, Puig T, Balaguer I. Factores de riesgo
y morbimortalidad coronaria en una cohorte laboral mediterránea
seguida durante 28 años. Estudio Manresa. Rev Esp Cardiol.
2001;54:1146-54.

6. Kuulasmaa K, Tunstall-Pedoe H, Dobson A, Fortmann S, Sans S,
Tolonen H, et al. Estimation of contribution of changes in classic
risk factors to trends in coronary-event rates across the WHO
MONICA Project populations. Lancet. 2000;355:675-87.

7. Pérez G, Pena A, Sala J, Roset PN, Masiá R, Marrugat J, and the
REGICOR investigators. Acute myocardial infarction case fatality,
incidence and mortality rates in a population registry in Girona,
Spain, 1990-1992. Int J Epidemiol. 1998;27:599-604.

8. Masiá R, Pena A, Marrugat J, Sala J, Villa JS, Pavesi M, et al. High
prevalence of cardiovascular risk factors in Girona, Spain, a province
with low myocardial infarction incidence. J Epidemiol Community
Health. 1998;52:707-15.

9. D’Agostino RB, Grundy S, Sullivan LM, Wilson P. Validation of
the Framingham Coronary Heart Disease Prediction Scores: results
of a multiple ethnic groups investigation. JAMA. 2001;286: 180-
7.

10. Hense HW, Schulte H, Lowel H, Assman G, Keil U. Framingham
risk function overestimates risk of coronary heart disease in men
and women from Germany: results of the MONICA Augsburg and
the PROCAM cohorts. Eur Heart J. 2003;24:937-45.

11. Marrugat J, Solanas P, D’Agostino R, Sullivan L, Ordovas J, Cordón
F, et al. Estimación del riesgo coronario en España mediante la
ecuación de Framingham calibrada. Rev Esp Cardiol. 2003;56:
253-61.

12. Marrugat J, D’Agostino R, Sullivan L, Elosua R, Wilson P, Ordovás
J, et al. An adaptation of the Framingham risk function to southern
Europe Mediterranean areas. J Epidemiol Community Health.
2003;57:634-8.

13. Aranceta J, Pérez C, Foz M, Mantilla T, Serra L, Moreno B, et al.
Grupo colaborativo para el estudio DORICA fase II. Tablas de
evaluación del riesgo coronario adaptadas a la población española.
Estudio DORICA. Med Clin (Barc). 2004;123:686-91.

14. de Backer G, Ambrosioni E, Borch-Johsen K, Brotons C, Cifkova
R, Dallongeville J, et al. Executive summary. European guidelines
on cardiovascular disease prevention in clinical practice. Eur Heart
J. 2003;24:1601-10.

15. Brotons C, Royo-Bordonada MA, Álvarez-Sala L, Armario P, Artigao
RR, Conthe P, et al. Adaptación española de la Guía Europea de
Prevención Cardiovascular. Comité Español Interdisciplinario para
la Prevención Cardiovascular (CEIPC). Aten Primaria. 2004;34:
427-32.

16. Villar F, Maiques A, Brotons C, Torcal J, Banegas JR, Lorenzo A,
et al. Recomendaciones preventivas cardiovasculares en atención
primaria. Actualización 2005 del Programa de Actividades
Preventivas y de Promoción de la Salud (PAPPS). Aten Primaria.
2005;36 Supl 2:11-26.

17. Maiques Galán A. Valoración del riesgo cardiovascular. ¿Qué tabla
utilizar? Aten Primaria. 2003;32:586-9.

18. Buitrago F, Cañón L, Díaz N, Cruces E, Bravo B, Pérez I.
Comparación entre la tabla del SCORE y la función Framingham-
REGICOR en la estimación del riesgo cardiovascular en una
población urbana seguida durante 10 años. Med Clin (Barc).
2006;127: 368-73.

19. Baena JM, Val JL, Salas LH, Sánchez R, Altes E, Deixes B, et al.
Comparación de los modelos SCORE y REGICOR para el cálculo
de alto riesgo cardiovascular en sujetos sin enfermedad cardiovascular
atendidos en un centro de salud de Barcelona. Rev Esp Salud Pública.
2005;79:453-64.

20. Ramos R, Solanas P, Cordón F, Rohlfs I, Elosua R, Sala J, et al.
Comparación de la función de Framingham original y la calibrada
de REGICOR en la predicción del riesgo coronario poblacional.
Med Clin (Barc). 2003;121:521-6.

Gil-Guillén V et al. Agreement Between SCORE and REGICOR in Identifying High Risk

Rev Esp Cardiol. 2007;60(10):1042-50 1049



21. 2003 European Society of Hypertension-European Society of
Cardiology guidelines for the management of arterial hypertension.
J Hypertens. 2003;21:1011-53.

22. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA,
Izzo JL, et al. Seventh report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure. Hypertension. 2003;42:1206-52.

23. Executive summary of the Third report of the National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel III). JAMA. 2001;285:2486-97.

24. Burgueño MJ, García-Bastos JL, González-Buitrago JM. Las curvas
ROC en la evaluación de las pruebas diagnósticas. Med Clin (Barc).
1995;104:661-70.

25. Marrugat J, Subirana I, Comín E, Cabezas C, Vila J, Elosua R, et
al. Validity of an adaptation of the Framingham cardiovascular risk
function: the VERIFICA study. J Epidemiol Community Health.
2007;61:40-7.

26. Mostaza JM, Vicente I, Tabeada M, Laguna F, Echaniz A, García-
Iglesias F, et al. La aplicación de las tablas del SCORE a varones
de edad avanzada triplica el número de sujetos clasificados de alto

riesgo en comparación con la función de Framingham. Med Clin
(Barc). 2005;124:487-90.

27. Maiques A, Antón F, Taix MF, Albert X, Martí EA, Collado A.
Riesgo cardiovascular del SCORE comparado con el de Framingham.
Consecuencias del cambio propuesto por las Sociedades Europeas.
Med Clin (Barc). 2004;123:681-5.

28. Cristóbal J, Lago F, Fuente J, González-Juanateny JR, Vázquez-Bellés
P, Vila M. Ecuación de Framingham, de Wilson y ecuación de
REGICOR. Estudio comparativo. Rev Esp Cardiol. 2005;58:910-5.

29. Parrilla F, Segura A, Segú JL. Utilización de la ecuación de
Framingham-REGICOR en un centro de atención primaria. Impacto
sobre la prevención primaria de las enfermedades cardiovasculares.
Aten Primaria. 2006;38:490-5.

30. García-Ortíz L, Gómez-Marcos MA, González-Elena LJ, Rodríguez-
Sánchez E, García García Á, Parra-Sánchez J, et al. Framingham-
Grundy, REGICOR y SCORE en la estimación del riesgo
cardiovascular del paciente hipertenso. Concordancias y discrepancias
(CICLO-RISK). Hipertensión (Madrid). 2006;23:111-7.

31. García-Mora R, Félix Redondo FJ. Concordancia de dos métodos
para el cálculo del riesgo cardiovascular: Framingham calibrado por
REGICOR y SCORE. Hipertensión (Madrid). 2005;22:306-10.

1050 Rev Esp Cardiol. 2007;60(10):1042-50

Gil-Guillén V et al. Agreement Between SCORE and REGICOR in Identifying High Risk


