Document downloaded from http://iwww.elsevier.es, day 09/02/2026. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

Revista Espanola de Cardiologia
Sotos-Prieto M, et al. Performance and validation of the Healthy Heart Score Model for predicting 12-year cardiovascular mortality in a nationwide
Mediterranean population

SUPPLEMENTARY DATA

Table 1 of the supplementary data

Comparison of the Healthy Heart Score components between participants in the development cohorts (HPFS, NHS), CARDIA, JHS, and the validation (ENRICA)

cohort?
Men Women
ENRICA ENRICA
Participants
HPFS Overall | without prior | CARDIA JHS NHS Overall | Healthy | CARDIA JHS
cohort chronic cohort cohort
diseases
Age, y 52+9 47 £ 16 45+ 16 2514 52+12 52+7 48 £ 17 46 £ 16 2514 53+13
Smoking, %
Never 49 39 40 57 62 44 56 54 57 78
Past 42 32 30 13 21 35 19 20 14 13
Current 9 29 30 30 17 21 25 26 29 9
Body mass index, kg/m? 253 274 274 244 296 254 265 265 256 32+7
Waist circumference, cm
Physical activity, h/wk 2+2 4+4 4+4 3+2 112 2+2 2+2 2+2 2+2 112
Alcohol, g/d 11+14 | 1419 13+19 13+17 8+18 6+10 4+10 4110 5+10 2+7
Dietary components,
serving/d
Fruit and vegetables 5+3 32 3+2 32 74 63 32 3+2 4+3 75
Z:%Z';:g":em”e‘j 01 | 1#1 1+1 2+2 | 2#2 | ox1 | 1#1 1+1 1:2 | 2%2
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Red and processed

meats 1+1 2+1 2+1 312 312 1+1 1+1 1+1 312 2+2
Cereal fiber, g/d 6+3 t4 t4 3+3 2+3 4+2 8t4 8+4 3+3 2+3
Nuts 11 t1 0zx1 11 051 | 03%1 2+1 0.2+ 051 04zx1
Diet score 1+2 +2 0+2 -4+4 -4+4 4+2 +3 +3 -3+5 -2+5
Healthy Heart Score® 7 1 71 * 8+1 7 7+2 62 4+1 71

CARDIA, Coronary Artery Risk Development in Young Adults; ENRICA, Study on Nutrition and Cardiovascular Risk in Spain; HPFS, Health Professionals Follow-
up Study; JHS, Jackson Heart Study; NHS, Nurses’ Health Study.

2Unless otherwise indicated, data are expressed as mean * standard deviation.

bStandard deviations for mean Healthy Heart Score values were not available in the original publication by Chiuve et al.?




Document downloaded from http://iwww.elsevier.es, day 09/02/2026. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

Revista Espaiola de Cardiologia
Sotos-Prieto M, et al. Performance and validation of the Healthy Heart Score Model for predicting 12-year
cardiovascular mortality in a nationwide Mediterranean population

Table 2 of the supplementary data

Performance of the HHS in all-cause mortality prediction at mean follow-up (12 years) in the ENRICA cohort

Men

Women

Total (n = 5649)

Total (n = 6292)

Overall cohort

All-cause mortality 525 (9.29) 413 (6.56)

HHS association, HR 3.9(3.1,4.9) 3.2(2.7,3.9)
Calibration

Slope (95%Cl) 1.4(1.3,1.5) 1.05(0.97, 1.13)
Discrimination

Harrel c-statistic

0.88 (0.86, 0.89)

0.88 (0.86, 0.89)

Gonen & Heller smoothed c-statistic

0.84 (0.83, 0.85)

0.83(0.82, 0.84)

Participants without prior chronic diseases

Total (n = 4794)

Total (n = 5434)

All-cause mortality 304 (6.34) 260 (4.78)

HHS association, HR 4.0(3.5,4.5) 3.0(2.7,3.3)
Calibration

Slope 1.4 (1.3, 1.5) 1.1(1.0,1.2)
Discrimination

Harrel c-statistic

0.88 (0.86, 0.89)

0.89 (0.87, 0.91)

Gonen & Heller smoothed c-statistic

0.84 (0.82, 0.85)

0.83 (0.82, 0.84)

95%Cl, 95% confidence interval; HHS, Healthy Hearth Score; HR, hazard ratio.

The data are expressed as No. (%) or c-statistic (95%Cl)
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Figure 1 of the supplementary data

Formula to estimate the 20-year Risk of CVD based on lifestyle predictors in women (Nurses’ Health Study)

and men (Health Professionals Follow-up)

WOMEN

20-year CVD risk (%) “Healthy Heart Score” = [1 - 0.9660 (&x° W-6:57301] x 100%

where W = 0.10820 x age + 0.15285 (if past smoker) + 0.90138 (if current smoker) + 0.04676 x BMI —
0.01923 x g/d of alcohol + 0.0004 x (g/d of alcohol)?—0.02951 x h/wk of physical activity - 0.05113 x diet

*
score

"Diet score = (0.03326 x g/d of cereal fiber + 0.18283 [if fruits + vegetables > 3 servings/d] + 0.14522 [if nuts
0.1-1 servings/d] + 0.2444 [if nuts > 1 servings/d] - 0.14631 x servings/d of sugar-sweetened beverages —

0.15624 x servings/d of red and processed meats) x 10

MEN

20-year CVD risk (%) “Healthy Heart Score” = [1 - 0.96368 (& [W=72437)] x 100%

where W = 0.13580 x age — 0.0005 x (age)? + 0.06979 (if past smoker) + 0.42305 (if current smoker) +
0.07424 x BMI — 0.00898 x g/d of alcohol + 0.0001 x (grams/d of alcohol)? — 0.01755 x h/wk of physical

activity - 0.06691 x diet score”
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"Diet score = (0.01816 x g/d of cereal fiber + 0.08819 [if fruits + vegetables > 3 servings/d] + 0.00535 [if nuts

0.1-1 servings/d] + 0.14285 [if nuts > 1 servings/d] - 0.14734 x servings/d of sugar-sweetened beverages —

0.07112 x servings/d of red and processed meats) x 10

BMI, body mass index; CVD, cardiovascular disease.
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Figure 2 of the supplementary data

Flow diagram of included participants from the ENRICA study.

ENRICA
(2008-2010)
N =6216 men, 6889 women
Men: 577 all-cause and 127 CVD deaths
Women: 471 all-cause and 113 CVD deaths

Excluded participants missing at baseline:
e Smoking status (n = 43).
e BMI(n=952).
e  Alcohol consumption (n =111).
e  Energy intake (n =58).

\

Excluded participants due to prevalent:
Participants with complete data on *  Type 2 diabetes (n = 790)
covariates L » e  Cardiovascular disease? (n = 192)
N = 5649 men, 6292 women e  Lungdisease® (n =642)

e  Cancer(n=289)

4 )

Analyzed sample
(Participants without prior chronic diseases)
N =4794 men, 5434 women
Men: 304 all-cause and 59 CVD deaths
Women: 260 all-cause and 51 CVD deaths

- J

Analyzed sample
(Overall cohort)
N =5649 men, 6292 women
Men: 525 all-cause and 112 CVD deaths
Women: 413 all-cause and 99 CVD deaths

BMI, body mass index; CVD, cardiovascular disease.

®Myocardial infarction, heart failure, or stroke.

®Asthma, chronic obstructive pulmonary disease.
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Figure 3 of the supplementary data
Formula to estimate the 12-year risk of CVD death based on lifestyle predictors in women and men

from the ENRICA cohort (adjusting only the baseline survival).

WOMEN

12-year CVD risk (%) “Healthy Heart Score-CVDm” = [1 - 0.9999937 (©* W)] x 100%

where W= 0.10820 x age + 0.15285 (if past smoker) + 0.90138 (if current smoker) + 0.04676 x BMI
—0.01923 x g/d of alcohol + 0.0004 x (grams/d of alcohol)? — 0.02951 x hs/wk of physical activity

-0.05113 x diet score”

“Diet score = (0.03326 x g/d of cereal fiber + 0.18283 [if fruits + vegetables >3 servings/d] + 0.14522
[if nuts 0.1-1 servings/d] + 0.2444 [if nuts >1 servings/d] - 0.14631 x servings/d of sugar-sweetened

beverages — 0.15624 x servings/d of red and processed meats) x 10

MEN

12-year CVD risk (%) “Healthy Heart Score-CVDm” = [1 - 0.9999935 (©* W)] x 100%

where W = 0.13580 x age- 0.0005 x (age)? + 0.06979 (if past smoker) + 0.42305 (if current smoker)
+0.07424 x BMI —0.00898 x g/d of alcohol + 0.0001 x (g/d of alcohol)?—0.01755 x h/wk of physical

activity - 0.06691 x diet score”
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*Diet score = (0.01816x g/d of cereal fiber + 0.08819 [if fruits + vegetables > 3 servings/d] + 0.00535
[if nuts 0.1-1 servings/d] + 0.14285 [if nuts > 1 servings/d] - 0.14734 x servings/d of sugar-sweetened

beverages —0.07112 x servings/d of red and processed meats) x 10

BMI, body mass index; CVD, cardiovascular disease; CVDm, cardiovascular disease model.
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Figure 4 of the supplementary data
Calibration plots (95%Cl) of the HHS for the prediction of CVD mortality at mean follow-up (12 years) among the overall ENRICA cohort and in participants

without prior chronic diseases® using the same baseline survival as in the original cohort for CVD risk at 20 years (ie, assuming all events occurred in the first

12 years of follow-up).
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95%Cl, 95% confidence interval; HHS, Healthy Hearth Score; CVDm, cardiovascular disease model; CVD, cardiovascular disease.

participants free of type 2 diabetes, cardiovascular disease (myocardial infarction, heart failure, stroke), lung disease (asthma, chronic obstructive pulmonary disease), and
cancer at baseline.

®n =211/N = 11941 (men 112/5649, women 99/6292).

‘n =110/N = 10228 (men 59/4794, women 51/5434). Baseline survival function for men, 0.96368; baseline survival function for women 0.9660.

Cambios a la figura 4

Cambiar “Deads” por “Nonsurvivors”
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Figure 5 of the supplementary data

Mediterranean population

Calibration plots (95%Cl) of the HHS for the prediction of CVD mortality at mean follow-up (12 years) among ENRICA participants assuming a 12-year baseline

survival function 4 times higher than at 20 years in the original development cohorts (ie, assuming most of the events occurred beyond 12 years of follow-

up).
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95%Cl, 95% confidence interval; HHS, Healthy Hearth Score; CVDm, cardiovascular disease model; CVD, cardiovascular disease.
2participants free of type 2 diabetes, cardiovascular disease (myocardial infarction, heart failure, stroke), lung disease (asthma, chronic obstructive pulmonary
disease), and cancer at baseline
bn =211/N =11 941 (men 112/5649, women 99/6292).
°h=110/N =10 228 (men 59/4794, women 51/5434). Baseline survival function for men, 0.99092; baseline survival function for women 0.9915.

Cambios a la figura 5

Cambiar “Deads” por “Nonsurvivors”
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Figure 6 of the supplementary data

Calibration plots of HHS for the prediction of all-cause mortality at mean follow-up (12 years) among the overall ENRICA cohort and for a subset of participants

without prior chronic diseases (apparently “healthy participants”) ? using the same baseline survival as in the original cohort for CVD-risk at 20 years.
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Healthy participants ¢

Observed

95%Cl, 95%confidence interval; HHS, Healthy Hearth Score; CVD, cardiovascular disease.
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Expected

2 Participants free of type 2 diabetes, cardiovascular disease (myocardial infarction, heart failure, stroke), lung disease (asthma, chronic obstructive pulmonary

disease), and cancer at baseline.

®n =708/ N=11941 (men 410/5649, women 298/6292).

n=412 / N=10 228 (men 229/4794, women 183/5434). Baseline survival function for men, 0.96368; baseline survival function for women 0.9660.

Correccién a la figura 6
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Cambiar “Reference Groups” por “Reference groups”

Cambiar “95% CI” a “95%Cl”.
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Figure 7 of the supplementary data

Calibration plots of HHS-CVDm for the prediction of all-cause mortality at mean follow-up (12 years) among the overall ENRICA cohort and for a subset of

participants without prior chronic diseases (apparently “healthy participants”)?recalibrating by the baseline survival function of the ENRICA cohort.
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95%Cl, 95%confidence interval; HHS, Healthy Hearth Score; CVD, cardiovascular disease.

2participants free of type 2 diabetes, cardiovascular disease (myocardial infarction, heart failure, stroke), lung disease (asthma, chronic obstructive pulmonary
disease), and cancer at baseline.

®n = 708/N=11 941 (men 410/5649, women 298/6292).

‘n=412/N=10 228 (men 229/4794, women 183/5434). Baseline survival function for men, 0.9999935; baseline survival function for women 0.9999937.
Correccién a la figura 6

Cambiar “Reference Groups” por “Reference groups”

Cambiar “95% CI” a “95%Cl”".
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