Document downloaded from http://www.revespcardiol.org, day 27/05/2019. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

ORIGINAL ARTICLES

Comparison of the REGICOR and SCORE Function Charts
for Classifying Cardiovascular Risk and for Selecting Patients
for Hypolipidemic or Antihypertensive Treatment
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Miguel Escobar-Fernández, and José M. Serrano-Arias
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Servicio Extremeño de Salud, Badajoz, Spain

Introduction and objectives. In Spain, use of the
Framingham-REGICOR (Registre Gironí del Cor) and
SCORE (Systematic Coronary Risk Evaluation) risk charts
is recommended for stratifying cardiovascular disease risk.
The aims of the present study were to evaluate the degree
of agreement between these charts when used to evaluate
cardiovascular disease risk in nondiabetic individuals aged
40-65 years and to estimate the percentage of patients
recommended for hypolipidemic or antihypertensive
treatment.
Methods. The study included 608 nondiabetic patients
aged between 40-65 years (mean, 52.8 years, 56.7%
female) with no evidence of cardiovascular disease who
were attending a primary healthcare center between
1990-1994. REGICOR and SCORE risk functions were
used to calculate 10-year cardiovascular disease risks.
Patients were classified as high-risk if their risk was ≥10%
with REGICOR or ≥5% with SCORE.
Results. Some 7.9% of the population was classified as
high-risk with REGICOR and 9.2%, with SCORE (P=.41).
Only 2.6% and 2.9% (P=.81) of women were classified as
high-risk, compared with 14.8% and 17.5% of men, with
REGICOR and SCORE, respectively (P=.40). The kappa
coefficient was 0.45. According to European professional
society guidelines, 23.8% of patients classified by SCORE
and 23.0% classified by REGICOR (P=.73) would be
recommended hypolipidemic treatment, while 31.2% and
31.7% (P=.85), respectively, would be recommended
antihypertensive treatment.
Conclusions. There was moderately good agreement
between REGICOR and SCORE charts when used to
evaluate nondiabetic individuals aged 40-65 years. They
identified similar percentages of patients who would
be recommended for hypolipidemic or antihypertensive
treatment.
Key words: Cardiovascular risk. Coronary risk. SCORE
risk chart. REGICOR risk chart.
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Comparación de las tablas REGICOR y SCORE
para la clasificación del riesgo cardiovascular
y la identificación de pacientes candidatos
a tratamiento hipolipemiante o antihipertensivo
Introducción y objetivos. Las funciones de Framingham-REGICOR y SCORE son funciones recomendadas
en la estratificación del riesgo cardiovascular en nuestro
país. El objetivo del presente estudio fue evaluar la concordancia de estas tablas en la estratificación del riesgo
en la población no diabética de 40-65 años y estimar el
porcentaje de pacientes candidatos a recibir tratamiento
hipolipemiante e hipotensor.
Métodos. Se incluyó a un total de 608 pacientes no
diabéticos de 40-65 años de edad (media, 52,8 años;
56,7%, mujeres) sin evidencia de enfermedad cardiovascular, atendidos en el centro de salud durante los años
1990-1994. El riesgo cardiovascular a los 10 años se calculó mediante la ecuación de REGICOR y SCORE. Se
consideró pacientes de riesgo alto a los que tenían un
riesgo ≥ 10% en REGICOR y ≥ 5% en SCORE.
Resultados. Un 7,9% de la población fue catalogada
de riesgo alto en REGICOR y un 9,2% en SCORE (p =
0,41). Solamente el 2,6 y el 2,9% de las mujeres (p =
0,81) se incluyeron en la categoría de riesgo alto, frente
al 14,8 y 17,5% de los varones (p = 0,40) en REGICOR y
SCORE, respectivamente. El coeficiente kappa fue 0,45.
El seguimiento de las recomendaciones de las Sociedades Europeas implicaría que el 23,8% de los pacientes,
según SCORE, y el 23,0%, según REGICOR (p = 0,73),
serían candidatos a recibir tratamiento hipolipidemiante, y
el 31,2 y el 31,7% (p = 0,85), a recibir fármacos antihipertensivos.
Conclusiones. Las tablas REGICOR y SCORE presentan una concordancia moderada en la población no
diabética de 40-65 años de edad. Su aplicación identifica
a un porcentaje similar de pacientes candidatos a recibir
tratamiento hipolipemiante o antihipertensivo.
Palabras clave. Riesgo cardiovascular. Riesgo coronario.
Tablas de riesgo SCORE. Tablas de riesgo REGICOR.
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ABREVIATIONS
CR: coronary risk
REGICOR: Registre Gironí del Cor
SBP/DBP: systolic blood pressure/diastolic blood
pressure
SCORE: Systematic Coronary Risk Evaluation

INTRODUCTION
The most reasonable and cost effective way of setting
priorities in cardiovascular prevention in asymptomatic
patients is to estimate their cardiovascular risk. Such an
approach will allow resources to be allocated according
to needs as defined by the risk of cardiovascular disease.1
In recent decades, assessment of risk of coronary artery
disease in North America and Europe has been based on
the Framingham risk function.2-4 However, this risk
function overestimates the risk in some study
populations.5-8 Also, in Spain, the high scores on the
cardiovascular risk charts based on the prevalence of risk
factors are at odds with the observed rates of mortality
due to ischemic heart disease.9,10
The investigators of the REGICOR (Registre Gironí
del Cor) and Framingham studies followed the
recommendations for calibration of the Framingham risk
function11,12 in the Spanish population and showed that
its application in Spain is best applied in the setting of
primary prevention of coronary heart disease.13 Recently,
the Systematic Coronary Risk Evaluation (SCORE) charts
have been published.14 These estimate the risk of
cardiovascular death and are currently the charts
recommended by the European societies15 and the Spanish
Interdisciplinary Committee for Cardiovascular Disease
Prevention (CEIPC).16
Comparison of the SCORE charts14 with the
Framingham risk function in the Spanish population
yields contradictory results and notable differences in
the profile of high-risk patients,17-20 with twice as many
patients at high risk according to the SCORE approach,19
3 times as many elderly men who are candidates for
aggressive preventative therapy,17 and no lipid-lowering
therapy in a substantial percentage of patients at high
risk according to the Framingham risk function.18 After
the comparison of the REGICOR chart and Framingham
risk function made by Wilson et al,21 it was concluded
that coronary risk was overestimated in the latter case
and that a greater percentage were candidates for lipidlowering therapy.22 Finally, a comparative study of the
REGICOR risk function12 and the SCORE chart14 revealed
a good correlation between these and the Framingham
equation and a similar percentage of patients who were
candidates for lipid-lowering therapy.23
The aim of this study was to compare and analyze the
agreement between the Framingham-REGICOR risk
function and the SCORE charts in the nondiabetic
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population aged between 40 and 65 years old who attended
a health care center. In addition, the study aimed to assess
the repercussions of applying both functions to detecting
potential candidates for lipid-lowering therapy or
antihypertensive treatment.
METHODS
The health care center La Paz de Badajoz, Spain, caters
to a population of approximately 27 650 inhabitants
(53.8% women), who are mainly middle class.
A descriptive cross-sectional study was performed.
We included all patients whose age was covered by
both risk risk function (40-65 years), who had no history
of diabetes, ischemic heart disease, or other
cardiovascular diseases, and whose medical history
was recorded between January 1, 1990 and December
31, 1994 and included the information necessary to
calculate the coronary risk (CR) according to the
Framingham-REGICOR risk function12 and the risk of
cardiovascular disease according to the SCORE charts.14
The required variables are age, sex, systolic blood
pressure (SBP) and diastolic blood pressure (DBP),
total cholesterol, high-density lipoprotein cholesterol
(HDL-C), and smoking habit. In total, 608 patients
were included (12% of the population within this age
range). At the time of inclusion, the following variables
were also collected: body mass index, triglycerides,
low-density lipoprotein cholesterol (LDL-C), and use
of lipid-lowering and antihypertensive agents. Patients
diagnosed with diabetes were excluded on the grounds
that the SCORE function considers them as high
cardiovascular risk.14
Patient Stratification According to Risk
The original REGICOR and SCORE risk function
were used to calculate risk. Patients with high CR were
defined as those with a score of 10% or more according
to the Framingham-REGICOR functions. Patients were
considered to have high cardiovascular risk if they had
a risk of 5% or more according to the SCORE charts.
Moderate risk was taken to be 5% to 9.9% according to
the REGICOR function and 3% to 4.9% according to the
SCORE charts. Low risk was defined as scores of less
than 5% according to the REGICOR functions and less
than 3% according to the SCORE charts.
The threshold was set to 10% or greater for a high
CR in the Framingham-REGICOR risk function12
because there are no guidelines to indicate what risk
score should require preventative intervention.
Therefore, simply using the 20% threshold of the
Framingham risk function might not be appropriate.24
On the other hand, another recent study23 has shown
that the REGICOR function, with a cut-off point of
10% or greater, stratifies a similar number of patients
as high risk as the SCORE charts.
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TABLE 1. General Characteristics of the Study Population*

Age, y
SBP, mm Hg
DBP, mm Hg
Arterial hypertension†
Total cholesterol, mg/dL
HDL-C, mg/dL
LDL-C, mg/dL
Triglycerides, mg/dL
Total cholesterol ≥240 mg/dL
Total cholesterol ≥280 mg/dL
BMI
Smokers
Antihypertensive agents
Lipid-lowering treatment

Total (n=608)

Men (n=263)

Women (n=345)

P

52.8 (7.4)
137.9 (20.1)
85.1 (11.2)
455 (74.8%)
246 (41)
52 (15)
168 (39)
131 (75)
226 (37.2%)
109 (17.9%)
28.1 (4.3)
169 (27.8%)
180 (29.6%)
112 (18.4%)

50.9 (7.6)
136.2 (19.4)
85.3 (11.9)
191 (72.6%)
244 (42)
46 (13)
169 (40)
155 (86)
91 (34.6%)
48 (18.3%)
27.9 (3.6)
126 (47.9%)
73 (27.8%)
48 (18.3%)

54.2 (6.9)
139.2 (20.5)
85.0 (10.6)
264 (76.5%)
247 (41)
57 (15)
167 (38)
112 (58)
135 (39.1%)
61 (17.7%)
28.3 (4.7)
43 (12.5%)
107 (31.0%)
64 (18.6%)

<.001
.074
.643
.272
.377
<.001
.775
<.001
.252
.856
.669
<.001
.383
.925

*Values expressed as mean (SD) or number (percentage). HDL-C indicates high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; BMI,
body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
†Arterial hypertension was defined as SBP ≥140 mm Hg and/or DBP ≥90 mm Hg.

To estimate the percentage of patients who are
candidates for pharmacotherapy (antihypertensive or
lipid-lowering therapy), the original recommendations
of the European societies were applied15 and their Spanish
translations and adaptations.25 In summary, patients with
SBP of 180 mm Hg or more or DPB of 110 mm Hg or
more are candidates to receive antihypertensive
pharmacotherapy, regardless of their cardiovascular risk.
Likewise, patients with SBP of 140 mm Hg or more or
DBP of 90 mm Hg or more and a SCORE risk of 5% or
more or a REGICOR score of 10% or more are also
candidates for antihypertensive pharmacotherapy. With
regard to the lipid profile, candidates for pharmacotherapy
are those with a SCORE risk of 5% or more or a
REGICOR score of 10% or more and total cholesterol
levels of 200 mg/dL or more and/or LDL-C of 130 mg/dL
or more. When calculating the risk, is was assumed, as
is common practice,18-20,22 that those who were already
receiving antihypertensive or lipid-lowering treatment
were receiving appropriate drugs at appropriate doses.
However, these calculations were also done after excluding
patients on lipid-lowering therapy or antihypertensive
treatment in order to avoid bias and allow comparisons
of results.
Statistical Analysis
The SPSS 11.5 statistical package for Windows and
the Epi Info program version 6.04 were used for data
processing and analysis. The statistical analysis used
different descriptive parameters such as mean, SD, and
calculation of ratios. The normality of the numerical
variables was analyzed using the Kolmogorov-Smirnov
tests and the homoscedasticity test. In the bivariate

analysis, the χ2 test and ANOVA (F) or their equivalent
nonparametric tests for nonnormally distributed data
(Mann-Whitney U test) were used.
Analysis of the agreement between the different risk
function for calculating CR was done using the κ statistic,
with values of 0.81-1 considered as an “excellent”
agreement, 0.61-0.80 as “good,” and 0.41-0.60 as
“moderate.”
A P-value less than .05 was considered significant.
RESULTS
As shown in the general characteristics of the study
population presented in Table 1, the mean age was 52.8
years, the mean body mass index (BMI) was 28.1, and
74.8% of the patients had hypertension, 37.2% had
total cholesterol above 240 mg/dL, and 27.8% were
smokers.
The mean risk was 4.9% calculated according to
REGICOR risk function and 2.1% according to the
SCORE charts, with a greater risk in men. The
percentage of patients considered high risk was 7.9%
according to REGICOR and 9.2% according to SCORE
(P=.41) (Table 2).
The proportions of subjects included in the low,
moderate, and high-risk categories were 60.5%, 31.6%,
and 7.9%, respectively, according to REGICOR and
79.6%, 11.2%, and 9.2%, respectively, according to the
SCORE charts (Figure 1). Only 2.6% of women according
to REGICOR and 2.9% according to SCORE were classed
as high risk (P=.81), compared to 14.8% and 17.5% of
men, respectively (P=.40) (Figure 2). In the subgroup of
patients aged 60 to 64 years, 57.5% and 17.5% of the
men were classed as high risk according to the SCORE
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TABLE 2. Mean Risk and Percentage of High Risk Patients According to the REGICOR Equation and SCORE
Chart*

REGICOR risk
SCORE risk
High-risk population according to REGICOR
High-risk population according to SCORE

Total (n=608)

Men (n=263)

Women (n=345)

P

4.9 (3.3)
2.1 (2.5)
48 (7.9%)†
56 (9.2%)

6.2 (4.0)
3.0 (3.2)
39 (14.8%)
46 (17.5%)

4.0 (2.5)
1.4 (1.6)
9 (2.6%)
10 (2.9%)

<.001
<.001
<.001
<.001

*Values expressed as mean (SD) or number (percentage).
†P=.412 for comparison of percentage of high-risk population according to REGICOR (7.9%) and SCORE (9.2%).

33% agreement. The analysis of disagreements, that is,
patients with a high risk according to one function and
a low risk according to the other (Table 4) shows that
patients with high REGICOR risk and low SCORE risk
all had hypertension, were younger (55.5 vs 60.3 years;
P<.01), had lower HDL-C levels (33 vs 52 mg/dL; P<.01),
received less antihypertensive therapy (27.3% vs 56.7%;
P<.05), and a higher percentage were smokers (40.9%
vs 0%; P<.001) than high-risk patients according to
SCORE who were low risk according to REGICOR.
The profile of high-risk patients according to both
functions was one of predominantly male (84.6%),
hypertensive (96.2%), smokers (76.9%), with mean
cholesterol levels of 267 mg/dL, and mean triglyceride
levels of 199 mg/dL. Of these patients, 50% were receiving
antihypertensive therapy and 42.3% lipid-lowering drugs.
In the stratification of risk in the different categories
of the risk factors of the patients (Table 5), smokers had
a higher overall risk according to both equations (mean
risk of 6.8% in REGICOR and 3.1% in SCORE).
Nevertheless, when a separate analysis was done by sex

charts and the REGICOR equation, respectively (P=.07),
whereas the corresponding percentages for women were
7.1% and 6.0%, respectively (P=.75).
Comparison between patients considered high risk
according to REGICOR and those considered high risk
according to SCORE (Table 3) shows that more than
80% were men (P<.001). Moreover, they tended to be
older (60.5 vs 58.3 years; P<.05) with higher HDL-C
levels (47 vs 37 mg/dL; P<.001) in those classed as high
risk according to SCORE and have higher triglyceride
concentrations (192 vs 156 mg/dL; P<.05) in high-risk
patients according to REGICOR. The mean risk of
cardiovascular death was high (mean SCORE score,
6.4%) in patients with high CR according to REGICOR
(Table 3). Patients considered at high risk of cardiovascular
death according to SCORE also had a high CR (mean
REGICOR score, 11.0%).
The κ statistic for agreement between the two equations
for classifying high-risk patients was 0.45.
The distribution of patients as high risk according to
one of the equations is shown in Figure 3, with only a
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Figure 1. Population distribution
according to risk categories and the
REGICOR and SCORE equations
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Figure 2. Population distribution
according to risk categories and sex in
the REGICOR and SCORE equations.

(Table 5), obese men were found to have the highest
mean risk, both according to REGICOR (8.3%) and
SCORE (4.3%). The females at highest risk were smokers
according to REGICOR (mean risk, 4.8%) and those

SCORE
Women

Intermediate

Low

with cholesterol levels above 250 mg/dL according to
SCORE (mean risk, 1.7%).
According to the practical recommendations of the
SCORE guidelines,16,25 23.8% of the patients would be
candidates to receive lipid-lowering drugs and 23.0%

TABLE 3. Profile of Patients Classed as High Risk in the Framingham-REGICOR Equation and SCORE Charts*
High Risk According to REGICOR (n=48)

Age, y
SBP, mm Hg
DBP, mm Hg
Grade II-III hypertension†
Arterial hypertension‡
Total cholesterol, mg/dL
HDL-C, mg/dL
LDL-C, mg/dL
Triglycerides, mg/dL
BMI
Smokers
Antihypertensive therapy
Lipid-lowering therapy
Mean risk according to SCORE
Mean risk according to REGICOR
Males
Females

58.3 (5.0)
151.1 (18.7)
89.2 (9.3)
21 (43.8%)
47 (97.9%)
263 (46)
37 (9)
196 (48)
192 (95)
28.7 (3.5)
29 (60.4%)
19 (39.6%)
17 (35.4%)
6.4 (4.1)
13.0 (0.3)
39 (81.2%)
9 (18.8%)

High Risk According to SCORE (n=56)

P

60.5 (4.1)
158.4 (22.2)
90.7 (11.6)
33 (58.9%)
52 (92.9%)
261 (56)
47 (12)
186 (56)
156 (81)
27.9 (3.9)
39 (69.6%)
30 (53.6%)
18 (32.1%)
8.5 (3.1)
11.0 (0.4)
46 (82.1%)
10 (17.9%)

<.05
.07
.473
.122
.457
.844
<.001
.334
<.05
.276
.324
.154
.724
.887
.776
.906
.906

*Values are expressed as mean (SD) or number (percentage). HDL-C indicates high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
†Grade II-III arterial hypertension: DBP≥160 mm Hg and/or SBP≥100 mm Hg.
‡Arterial hypertension: SBP≥140 mm Hg and/or DBP≥90 mm Hg.
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High Risk Patients
According to Either Equation
n=78 (12.8%)

Agreement
n=26 (33.3%)

Disagreement
n=52 (66.7%)

High Risk for REGICOR
and Low Risk for SCORE
n=22 (42.3%)

Low Risk for REGICOR
and High Risk for SCORE
n=30 (57.7%)

High Risk for SCORE ≥5%
LOW Risk for SCORE <5%
High Risk for REGICOR ≥10%
Low Risk for REGICOR <10%

Figure 3. Distribution of high-risk patients.

would be candidates to receive antihypertensive therapy,
whereas according to REGICOR, those percentages would
be 31.2% and 31.7%, respectively (P=.85) (Table 6). In
those aged 60 to 64 years, 36.3% compared to 32.2%
(P=.50) would be candidates to receive lipid-lowering
drugs according to SCORE, whereas according to
REGICOR, those figures would be 49.2% versus 46.8%
(P=.70), respectively (Table 7).
After excluding patients who took lipid-lowering or
antihypertensive therapy, no differences were found in

the percentage of patients prescribed lipid-lowering
therapy between SCORE and REGICOR, either in the
population aged 40 to 65 years (6.6% vs 5.6%; P=.50)
or in the subgroup aged 60 to 64 years (42.4% vs 37.7%;
P=.48). Likewise, there were no significant differences
in the percentage of candidates to receive antihypertensive
drugs with SCORE and REGICOR, either in the
population aged 40 to 65 years (2.3% vs 3.0%; P=.52)
or in the 60 to 64 year-old age group (85.3% vs 89.7%;
P=.43). However, the percentage indication of lipid-

TABLA 4. Profile of Patients With Disagreement Between the REGICOR and SCORE Equations*
High REGICOR-Low SCORE (n=22)

Age, y
SBP, mm Hg
DBP, mm Hg
Arterial hypertension†
Total cholesterol, mg/dL
HDL-C, mg/dL
LDL-C, mg/dL
Triglycerides, mg/dL
BMI
Smokers
Antihypertensive treatment
Lipid-lowering treatment
Mean risk according to SCORE
Mean risk according to REGICOR
Males
Females

55.5 (5.4)
144.1 (12.7)
87.9 (8.9)
22 (100%)
258 (54)
33 (7)
200 (58)
184 (102)
29.3 (3.9)
9 (40.9%)
6 (27.3%)
6 (27.3%)
3.1 (1.1)
11.5 (1.2)
17 (77.3%)
5 (22.7%)

Low REGICOR-High SCORE (n=30)

P

60.3 (4.8)
159.6 (23.5)
91.0 (13.3)
23 (76.7%)
257 (67)
52 (11)
181 (66)
118 (44)
27.6 (4.5)
0
17 (56.7%)
7 (23.3%)
7.8 (2.6)
7.9 (1.7)
24 (80.0%)
6 (20.0%)

<.01
.08
.347
<.05
.954
<.01
.285
.103
.160
<.001
<.05
.745
.781
.714
.915
.915

*Values are expressed as mean (SD) or number (percentage). HDL-C indicates high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
†Arterial hypertension: SBP≥140 mm Hg and/or DBP≥90 mm Hg.
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TABLE 5. Mean Risk in Patients According to Different Categories of Risk Factor
SCORE

Hypertensive*
Nonhypertensive
Smokers
Nonsmokers
Obese†
Nonobese
Cholesterol ≥200 mg/dL
Cholesterol <200 mg/dL
Cholesterol ≥250 mg/dL
Cholesterol <250 mg/dL

REGICOR

Men

Women

Total

Men

Women

Total

3.6%
1.4%
3.7%
2.3%
4.3%
2.7%
3.1%
2.6%
3.5%
2.6%

1.6%
0.6%
1.4%
1.3%
1.6%
1.3%
1.4%
0.7%
1.7%
1.0%

2.4%
1.0%
3.1%
1.7%
2.6%
1.9%
2.1%
1.7%
2.5%
1.7%

7.2%
3.7%
7.5%
5.1%
8.3%
5.8%
6.4%
5.1%
7.4%
5.4%

4.6%
2.3%
4.8%
3.9%
4.6%
3.8%
4.2%
2.8%
4.6%
3.6%

5.7%
2.9%
6.8%
4.3%
6.0%
4.7%
5.1%
3.9%
5.7%
4.4%

*Arterial hypertension is defined as systolic blood pressure ≥140 mm Hg and/or diastolic blood pressure ≥90 mm Hg.
†Obesity is defined as body mass index ≥30.

lowering and antihypertensive therapy was significantly
greater in men than in women in the population aged 40
to 65 years with the two risk equations: 12.6% versus
2.1% (P<.001) and 10.7% versus 1.8% (P<.01) for lipidlowering therapy according to SCORE and REGICOR,
respectively, and 5.1% versus 0.7% (P<.01) and 5.8%
versus 1.5% (P<.05) for antihypertensive therapy
according to SCORE and REGICOR, respectively. In
the subgroup aged 60 to 64 years old, lipid-lowering
treatment would have been greater in men than in women
(63.2% vs 30.9%; P<.01, and 52.6% vs 29.4%; P<05,
according to SCORE and REGICOR, respectively),
whereas the percentage prescription of antihypertensive
therapy was greater in women than in men (95.4% vs
66.7%; P<.01, and 97.7% vs 75.0%; P<.05, according
to SCORE and REGICOR, respectively).

TABLE 6. Patients in the Overall Population Who Were
Candidates for Pharmacotherapy (Lipid-lowering or
Antihypertensive Agents) According to
Recommendations Made in the SCORE Guidelines
and on Assessing the SCORE and REGICOR Risk
Functions

Lipid-lowering Treatment
Men
Women
Total
Antihypertensive Treatment
Men
Women
Total

With SCORE

With REGICOR

P

75 (28.5%)
70 (20.3%)
145 (23.8%)

71 (27.0%)
69 (20.0%)
140 (23.0%)

.696
.924
.734

81 (30.8%)
109 (31.6%)
190 (31.2%)

82 (31.2%
111 (32.2%)
193 (31.7%)

.924
.87
.853

DISCUSSION
The European societies include the calculation of the
risk of cardiovascular death (SCORE risk charts) in their
most recent guidelines in replacement of CR of the
Framingham risk function.15 The Spanish program of
Preventative Activities and Health Promotion (PAPPS)
also prefers using the SCORE chart for risk calculation
and establishing priorities in cardiovascular prevention,27
signing the consensus document drawn up by the CEIPC.16
The rationale of the CEIPC for preferring SCORE is that
this method is better adapted to the Spanish population.
But at present, other methods are also available for
calculating risk, including the calibrated CR Framingham
risk function (REGICOR)12 that have been adapted to
the Spanish population (DORICA),28 and the adaption
of the Framingham equation to patients with hypertension
and hypercholesterolemia.29 Furthermore, studies have
been reported that question the use of SCORE because
it increases the prescription of lipid-lowering drugs
compared to charts derived from the Framingham risk
function in our population.17,18

TABLE 7. Patients Aged 60 to 64 Years Who Were
Candidates for Pharmacotherapy (Lipid-lowering
or Antihypertensive Agents) According to
Recommendations Made in the SCORE Guidelines
and on Assessing the SCORE and REGICOR Risk

Lipid-lowering Treatment
Men
Women
Total
Antihypertensive Treatment
Men
Women
Total

With SCORE

With REGICOR

P

24 (60.0%)
21 (25.0%)
45 (36.3%)

20 (50.0%)
20 (23.8%)
40 (32.3%)

.368
.857
.503

16 (40.0%)
42 (50.0%)
58 (46.8%)

18 (45.0%)
43 (51.2%)
61 (49.2%)

.651
.877
.702

Our results show moderate agreement between the
Framingham-REGICOR equation12 and the SCORE14
risk chart. It is understandable that the agreement is not
better because these charts predict different
Rev Esp Cardiol. 2007;60(2):139-47
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cardiovascular events and have been set up with different
cohorts of the Spanish population. The percentage of
patients classed as high risk was 7.9% for REGICOR
and 9.2% for SCORE (P=.41). The characteristics of
high-risk patients are very similar, although their age
is somewhat higher according to SCORE, more are
smokers, and the lipid profile is better (Table 3).
Classification of patients as high risk according to one
of the methods was in disagreement in 66.7% of the
patients (Figure 3). Most of these (57.7%) corresponded
to the low-risk group according to REGICOR and the
high-risk group according to SCORE, and 42.3%
corresponded to the high-risk group according to
REGICOR and the low-risk one according to SCORE.
Application of the recommendations made by the
European societies would allow this new high-risk group
to be captured by the SCORE chart (mean risk, 7.8%)
and nonhigh-risk group of REGICOR (mean risk, 7.9%),
made up on average of 60.3 year-old nonsmoking men
with hypertension and HDL-C levels of 52 mg/dL and
LDL-C levels of 181 mg/dL (Table 4). On the other
hand, application of SCORE would no longer consider
patients with the following characteristics as high risk:
men (77.3%), mean age 55.5 years, hypertensive patients
(100%), elevated LDL-C (200 mg/dL), low HDL-C (33
mg/dL), and smokers (40.9%). Comparison of these
two discordant groups shows that the REGICOR chart
gives more weight to smoking and low HDL-C levels,
whereas SCORE (which does not include HDL-C) places
more emphasis on high blood pressure, in agreement
with the CR and cardiovascular risk which are estimated
by both charts.
Most women were classed as low risk according to
both functions (90.7% of women in SCORE and 71.6%
in REGICOR), whereas the percentages of high-risk
women were similar: 2.9% in SCORE and 2.6% in
REGICOR, figures that are comparable to those reported
by Mostaza et al.17
The therapeutic guidelines of the SCORE project15,25
were used to calculate the percentage of subjects indicated
for pharmacotherapy. In the overall sample, including
patients with lipid-lowering and antihypertensive therapy,
23.8% of the population were candidates to receive lipidlowering drugs and 31.2% to receive antihypertensives,
according to the recommendations of the European
societies,25 compared to 23.0% and 31.7%, respectively,
according to the REGICOR chart (Table 6). Exclusion
of patients who had received treatment with lipid-lowering
drugs or antihypertensives reduced the percentage of
patients indicated for lipid-lowering drugs to 6.6%
according to SCORE and 5.6% according to REGICOR
and the percentage of those indicated for antihypertensive
therapy to 2.3% and 3.0%, respectively.
In the older population (60-64 years), choosing the
SCORE function would identify 36.3% of the patients
as candidates to receive lipid-lowering drugs compared
to 32.3% according to REGICOR, due above all to greater
146
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prescription among men (Table 7). After excluding patients
treated with lipid-lowering or antihypertensive agents,
the SCORE function also identified a higher percentage
of patients as candidates to receive lipid-lowering
treatment in this subgroup (42.4%) than the REGICOR
risk function (37.7%), although the differences were not
statistically significant (P=.48).
Our study has its limitations. It includes data from a
population cohort attended in a health care center between
1990 and 1994. This population was not randomly
selected, but corresponded to patients who had attended
the center and had a clinical history that included the
information necessary for calculating the cardiovascular
risk according to the two risk charts. The period when
data collection started coincided with the first years of
health care reform and the setting up of health care
centers. Most of the patients assigned to these centers
did not have a proper clinical history. The recording of
clinical histories by health care professionals is
progressive. Their daily number varied according to the
structural factors of the centers (excessive demand,
bureaucratic overload, home visits, etc) and unrecorded
criteria. Nevertheless, these clinical histories were
generally recorded by professionals according to the
chief complaint and the risk profile of each patient. This
may explain the higher prevalence of mean values for
risk factors in our population compared to other study
populations.30-32
These aspects do not interfere with the comparability
of the two risk function, but the type of patient selection
does limit the external validity of the study. The inclusion
of patients receiving lipid-lowering or antihypertensive
agents also implied a biased overall risk in the cohort
compared to untreated patients and may limit the internal
validity, but this does not invalidate comparison of the 2
risk charts as all patients’ scores were calculated
simultaneously.
CONCLUSIONS
Our study shows a moderate agreement between the
REGICOR and SCORE risk charts and a prescription
of lipid-lowering and antihypertensive drugs that did
not differ significantly after assessing the risk according
to both risk function, both in the overall population
(P=.73 and P=.85) and after excluding patients with
prior lipid-lowering or antihypertensive therapy (P=.50
and P=.52). Likewise, no significant differences were
found in the percentages of patients with such drug
prescriptions in the 60 to 64 year-old subgroup.
Nevertheless, the small differences found could
correspond to a high cost, both because of the cost of
the drugs themselves and the extent of use. Other
aspects of these risk charts, such as their ability to
predict cardiovascular events, may tip the lead towards
choosing one of them in the management of
cardiovascular risk in Spain.

Document downloaded from http://www.revespcardiol.org, day 27/05/2019. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

Buitrago F et al. Comparison of the REGICOR and SCORE Function Charts

REFERENCES

1. Villar F. La prevención cardiovascular en España. Promoviendo el
uso de las recomendaciones. Rev Esp Salud Pública. 2004;78:421-34.
2. Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults. 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.
3. Wood D, De Backer G, Faegerman O, Graham I, Mancia G, Pyörälä
K. Prevention of coronary heart disease in clinical practice.
Recommendations of the Second Joint Task Force of European and
other Societies on Coronary Prevention. Eur Heart J. 1998;19:1434503.
4. Grundy SM, Cleeman JI, Merz CNB, Brewer HB, Clark LT,
Hunninghake DB, et al. Implications of recent clinical trials for the
National Cholesterol Education Program Adult Treatment Panel III
Guidelines. Circulation. 2004;109:3112-21.
5. Hense HW, Schulte H, Lowel H, Assmann G, Keil U. Framingham
risk function overestimates risk of coronary heart disease in men and
women from Germany: results from the MONICA Augsburg and
the PROCAM cohorts. Eur Heart J. 2003;24:937-45.
6. 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.
7. Marrugat J, D’Agostino R, Sullivan L, Elosúa R, Wilson P, Ordovas
J, et al. An adaptation of the Framingham coronary risk function to
southern Europe Mediterranean areas. J Epidemiol Community
Health. 2003;57:634-8.
8. Menotti A, Lanti M, Puddu PE, Kromhout D. Coronary heart disease
incidence in Northern and Southern Europeans populations: a
reanalysis of the seven countries study for an European coronary
risk chart. Heart. 2000;84:238-44.
9. Medrano MJ, Cerrato E, Boix R, Delgado-Rodríguez M. Factores
de riesgo cardiovascular en la población española: metaanálisis de
estudios transversales. Med Clin (Barc). 2005;124:606-12.
10. Regidor E, Gutiérrez-Fisac JL, Calle ME, Otero A. Patrón de
mortalidad en España, 1998. Med Clin (Barc). 2002;118:13-5.
11. D’Agostino RB, Grundy S, Sullivan LM, Wilson P, for the CHD
Risk Prediction Group. Validation of the Framingham Coronary
Heart Disease Prediction Scores. Results of a multiple ethnic groups
investigation. JAMA. 2001;286:180-7.
12. Marrugat J, Solanas P, D’Agostino R, Sullivan L, Ordovás J, Cordón
F, et al. Estimación del riesgo coronario en España mediante la ecuación
de Framingham calibrada. Rev Esp Cardiol. 2003;56:253-61
13. Ramos R, Solanas P, Cordón F, Rohlfs I, Elosua R, Sala J, et al.
Comparación de la función de Framingham original y la calibrada
del REGICOR en la predicción del riesgo coronario poblacional.
Med Clin (Barc). 2003;121:521-6.
14. Conroy RM, Pyörälä 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.
15. De Backer G, Ambrosioni E, Broch-Johnsen 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.
16. Brotons C, Royo-Bordonada MA, Alvárez-Sala L, Armario P, Artigao
R, Conthe P, et al. Comité Español Interdisciplinario para la
Prevención Cardiovascular (CEIPC). Adaptación española de la
Guía Europea de Prevención Cardiovascular. Rev Esp Salud Pública.
2004;78:435-8.
17. Mostaza JM, Vicente I, Taboada M, Laguna F, Echániz A, GarcíaIglesias F, et al. La aplicación de las tablas del SCORE a varones

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

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.
Maiques A, Antón A, Franch M, Albert X, Aleixandre E, 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.
González C, Rodilla E, Costa JA, Justicia J, Pascual JM. Comparación
entre el algoritmo de Framingham y el de SCORE en el cálculo del
riesgo cardiovascular en sujetos de 40-65 años. Med Clin (Barc).
2006;126:527-31.
Fornasini M, Brotons C, Sellarés J, Martínez M, Galán ML, Sáénz
I, et al. Consequences of using different methods to assess
cardiovascular risk in primary care. Fam Pract. 2006;23:28-33.
Wilson PWF, D’Agostino RB, Levy D, Belanger AM, Silbershatz
H, Kannel WB. Predicition of coronary heart disease using risk
factor categories. Circulation. 1998;97:1837-47.
Cristóbal J, Lago F, De la Fuente J, González-Juanatey JR, VázquezBellés P, Vila M. Ecuación de Framingham de Wilson y ecuación
de REGICOR. Estudio comparativo. Rev Esp Cardiol. 2005;58:9105.
Baena Díez JM, Del Val García JL, Salas Gaetgens LH, Sánchez
Pérez R, Altes Vaques E, Deixens Martínez B, et al. Comparación
de los modelos SCORE y REGICOR para el cálculo del riesgo
cardiovascular en sujetos sin enfermedad cardiovascular atendidos
en un centro de salud de Barcelona. Rev Esp Salud Pública.
2005;79:453-64.
Ramos R, Marrugat J. Valoración del riesgo cardiovascular en la
población. En: Alfonso del Río Ligorit, editor. Manual de cardiología
preventiva. Madrid: SMC; 2005. p. 43-5.
De Backer G, Ambrosioni E, Broch-Johnsen K, Brotons C, Cifkova
R, Dallongeville J, et al. Resumen ejecutivo. Guía Europea de
Prevención Cardiovascular en la Práctica Clínica. Tercer grupo de
trabajo de las Sociedades Europeas y otras Sociedades sobre
Prevención Cardiovascular en la Práctica clínica. Rev Esp Salud
Pública. 2004;78:439-56.
Latour J, Abraira V, Cabello JB, López Sánchez J. Las mediciones
clínicas en cardiología: validez y errores de medición. Rev Esp
Cardiol. 1997;50:117-28.
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.
Aranceta J, Pérez C, Foz M, Mantilla T, Serra L, Moreno B, et al,
y grupo DORICA. Tablas de evaluación del riesgo coronario
adaptadas a la población española. Estudio DORICA. Med Clin
(Barc). 2004;123:686-91.
Gil VF, Sánchez T, Amorós T, Llísterri JL, Abellán J, Merino J.
Ajustes a realizar en la escala de Framingham para predecir el riesgo
vascular real en hipertensos e hipercolesterolémicos adultos españoles.
Hipertensión. 2005;22 Supl 1:1-14.
Banegas JR, Villar F, Pérez C, Jiménez R, Gil E, Muñiz J, et al.
Estudio epidemiológico de los factores de riesgo cardiovascular en
la población española de 35 a 64 años. Rev San Hig Púb. 1993;67:41945.
Gutiérrez JA, Gómez J, Gómez de la Cámara A, Rubio MA, García
A, Arístegui I. Dieta y riesgo cardiovascular en España (DRECE
II). Descripción de la evolución del perfil cardiovascular. Med Clin
(Barc). 2000;115:726-9.
Rigo F, Guillem J, Llobera J, Rodríguez T, Borrás I, Fuentespina
E. Prevalencia de factores de riesgo cardiovascular en las Islas
Baleares (estudio CORSAIB). Rev Esp Cardiol. 2005;58:1411-9.

Rev Esp Cardiol. 2007;60(2):139-47

147

