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Hacia una alimentación cardiosaludable y sostenible 





EPIDEMIOLOGIA 

NUTRICIONAL 

DISENSOS 

EVIDENCIA 

OBSERVACIONAL 

PREDIMED  

Y 
PREDIMED-Plus 



EPIDEMIOLOGIA 

NUTRICIONAL 

DISENSOS 

EVIDENCIA 

OBSERVACIONAL 

PREDIMED  

Y 
PREDIMED-Plus 



JAMA. 2012;307:1273-83 



Métricas de salud cardiovascular 
1 ó ninguna (1406 participantes) 

2 (2541 participantes) 

3 (2216 participantes)  

4 o más (1284 participantes) 

PRIMARY 
END-POINT 



Rev Esp Cardiol. 2019 Sep 6.  
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The Growing Problem 

No Data         <10%           10%–14% 15%–19%          20%–24%            =25%

Trends in obesity prevalence among US adults 
 
  1990 1995 2001 







2017;3:17034 

Hales et al. JAMA 2018;319:1723-5 



Albert Einstein: 

• Una persona lista resuelve problemas 

• Una persona sabia los evita 

12 



Determinantes 
de los Factores 

de Riesgo FR ECV 

• PATRÓN 

alimentario 

de alta 

calidad 

to effectively achieve the degree of prevention possible, we needed to move the emphasis 
‘upstream’ to address not only the causes of vascular disease  but the ‘causes of the causes’  

 Smith ER. Can J Cardiol 2010 
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75

Enfermedades crónicas 
Cardiovasculares, cancer, diabetes...  

• Son responsables de  

 7 de cada 10 muertes (EE.UU.)  

• y del 

 75% del gasto nacional en salud 
 

Estas enfermedades crónicas  
 son ampliamente prevenibles 

• dieta sana 
• actividad física 
• evitar el tabaco 
• recibir servicios preventivos,  
  chequeos (cribados) y vacunaciones 



• PATRÓN 

alimentario 

de alta 

calidad 

Ann Intern Med 2019;170:330-1. 



JAMA 2002;288:2569 



Circulation 2016  

? 



• Fresh fruits (ALL) and berries 

• Vegetables 

• Salads 

• Olive oil (extra-virgin*) 

• Tree nuts (walnuts*) 

• Whole grains 

• Brown rice 

• Fatty fish (salmon, tuna, sardines) 

• Other fish 

• Beans 

• Yogurt  

• Low-fat dairy 

• Coffee 

• Red wine (<3 men & <2 women) 

• Water 

• Industrial trans fats 
• Red and processed meats 
• Fast food: burgers, sausages 
• Butter/margarine/cream 
• Sugar-sweetened beverages 
• Precooked foods 
• Ultra-processed foods 
• Salt-rich foods 
• Added sugars, soda drinks 
• Sweet desserts, cakes, biscuits 
• Refined cereals (white bread) 
• Potatoes, French fries 
• Commercial bakery 
• White rice 
• White pasta 

 



Food patterns 

Food PATTERNS are defined as the  
• quantities,  
• proportions,  
• variety or combinations of different foods and 

beverages in diets,  
• and the frequency with which they are 

habitually consumed. 



 Paradigmas farmacológicos no aplicables 

 "Dicotomanía" no es el caso en nutrición 

 El Ensayo Aleatorizado no es la panacea en nutrición: compliance & blinding? 

 Buen control de confusión: información completa + E-value 

 Efectos sinérgicos de patrón TOTAL: efecto acumulado de nutrientes 

Medidas repetidas de dieta TOTAL (PATRÓN) y variaciones a largo plazo 

 Ajuste por ingesta energética total 

 Validaciones y corrección de error de medida 

 Cohortes en todo caso: mala clasificación no diferencial y atenuación 

Adv Nutr. 2015;6:5-18. 



AGNO-GÉNESIS 

• McGarity T, Wagner W. Bending science: how special interests corrupt public 

health. Harvard: Harvard University Press; 2010. 

  

• Folks GF et al. Corporations’ use and misuse of evidence to influence health 

policy: a case study of sugar-sweetened beverage taxation. Globalization & 

Health 2019;15:56. 

 



Gains (yr) = (1- RRlow)*Life expect.? 

(1-0.85)*80 = 12 

RAP(yr)= [(RR-1)/RR]*Life expect.? 

[(1.18-1)/1.18]*80 = 12 
RRhigh = 1/RRlow 

RRhigh = 1/0.85 =1.18  

RATE ADVANCEMENT PERIOD (RAP) 



RAP = ((RR-1)/RR)*Life expect.?? 

((3-1)/3)*80 = 53?? 

80-53 = 27 

Life Expect. = 27 in smokers?? 





AGNO-GÉNESIS 
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•1 point if >= sex-specific Median 
1. MUFA/SFA ratio 

2. Fruits & nuts 

3. Vegetables 

4. Cereals 

5. Legumes 

6. Fish 

•1 point if <= sex-specific Median 
7. Meat/meat products 

8. Dairy 

9. Alcohol: 1 point if 
•Men: between 10-50 g/d 

•Women: between 5-25 g/d 

9-item MedDietScore 



Working report 

Unpublished results n=7447 



Score HR (95% CI) P value 

<=2 1 (ref.) 

3-5 0.79 (0.56-1.11) 0.18 

6-7 0.54 (0.35-0.84) 0.006 

8-9 0.19 (0.05-0.81) 0.03 

For +2 points 0.82 (0.70-0.96) 0.01 
Adjusted for age, center, intervention group & education  

MedDiet & CVD 
Trichopoulou’s MDS (0-9) 

Working report 

Unpublished results 

n=7447 



For +2 points / (range: 0 to 9) 

Martínez-González et al. Circ Res 2019;124:779-98 



Martínez-González et al. Circ Res 2019;124:779-98 



Public Health Nutr, 2018 

mbes@unav.es 

GreenHouse Gas (GHG)  

emissions 

N = 20 363 participants 

MedDiet associated with lower land 

use  (−0·71 (95 % CI −0·76, −0·66) 

m2/d),  

water consumption (−58·88 (95 % 

CI −90·12, −27·64) litres/d),  

energy consumption (−0·86 (95% 

CI −1·01, −0·70) MJ/d) and  

GHG emission (−0·73 (95 % CI 

−0·78, −0·69) kg CO2 e/d).  

 



1. INTRODUCCIÓN 
1. INTRODUCCIÓN 1. INTRODUCCIÓN 1. INTRODUCCIÓN 

 Studying overall dietary patterns provides valuable information 

on CVD prevention 

 
The Alternative Healthy Eating Index-2010 (AHEI) score: 

 AHEI score associated with 32% lower risk of CHD 
  Chiuve et al., 2012 Journal of Nutrition 

 

The Alternative Mediterranean diet (AMED) score  
 2-point increase in Mediterranean diet associated with 13% lower risk of CVD events 

  Martinez-Gonzalez MA et al., 2014. Curr Opin Lipidol . 

 

The Dietary Approaches to Stop Hypertension (DASH) score  
 The DASH-style diet associated with 9-22% lower risk of CVD  

  Struijk EA, et al.,2014. . International Journal of Cardiology  

  Itzgerald Kcet al., 2012. J Thromb Haemost 2012;10:189-98. 

  Ready et al., 2014. J Nutrition 

Overall diet quality to prevent CVD burden 



Nurses’ Health Study  (121,701 women, aged 30 to 55 years ) 

Health Professionals Follow-up Study  (51,529 men, aged 40 to 75 years ) 

1976    1978    1980    1982    1984    1986    1988    1990    1992    1994    1996    .......    2010 

Diet Diet Diet Diet Diet Diet 

1986    1988    1990    1992    1994    1996    1998    2000    ........     2010 

Diet Diet Diet Diet Diet 

Repeated measurements over 

time: 
• Every Two Years:  Medical records and 

lifestyle (MD+LS) 

• Every Four Years:  Detailed dietary 

habits (FFQ) 

MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS 

MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS MD+LS 

To assess the association between 4-

year changes in three diet quality 

scores (AHEI, AMED, and DASH) and 

the subsequent risk of CVD (in the 

subsequent 4-year follow up) 

Changes in diet over time and CVD risk 



Hazard Ratios (95% Cis) for incidence CVD based on updated 4-year changes in diet quality score 

Q1 

(Decreasing) 
Q2 

Q3 

(Stable) 
Q4 

Q5 

(Improving) 

P 

trend 

HR equivalent 

to 20% of 

increase 

AHEI     

Model 2 1.01 (0.94-1.07) 0.97 (0.91-1.04) 1 [Ref] 0.95 (0.87-1.05) 0.92 (0.87-0.99) 0.003 0.91 (0.86-0.97) 

AMED      

Model 2 1.01 (0.95- 1.07) 0.99 (0.86-1.14) 1 [Ref] 0.96 (0.90-1.02) 0.93 (0.85-1.02) 0.01 0.97 (0.94-0.99) 

DASH     

Model 2 1.02 (0.96-1.09) 0.95 (0.89-1.02) 1 [Ref] 0.96 (0.90-1.02) 0.93 (0.87-0.99) 0.003 0.94 (0.90-0.98) 

9% 

3% 

6% 

8% 

7% 

7% 

Short term CVD risk 

Individuals with initially low diet quality scores could still 
reduce their CVD risk by improving their diet quality 



1. INTRODUCCIÓN 
1. INTRODUCCIÓN 

12 y change 

1986 1990 1994 1998 2002 2006 2010 

1986 1990 1994 1998 2002 2006 2010 

Diet 

Subsequent 12-year risk of mortality risk 

N Engl J Med. 2017 Jul 13;377(2):143-153.  

The Alternative Healthy Eating 
Index-2010 (AHEI) score 

 The Alternative Mediterranean diet  
(AMED) 

 The Dietary Approach to Stop 
Hypertension (DASH) score 

What is the association with overall and specific-cause  mortality? 



  

Overall 

mortality 

CVD mortality Cancer 

mortality 

AHEI (range 0-110)  

MV model 
0.83 

 (0.78, 0.88) 

0.85  

(0.76, 0.96) 

0.94 

 (0.85, 1.04) 

AMED (range 0-9)  

MV model 
0.92  

(0.89, 0.95) 

0.93 

 (0.88, 0.99) 

0.98  

(0.93, 1.03) 

DASH (range 8-40)  

MV model 

 

0.90  

(0.86, 0.94) 

0.96  

(0.88, 1.05) 

0.91 

 (0.84, 0.98) 

A 20% increase was associated: 

8-17% total mortality 

7-15% CVD mortality 

12-year changes (1986-1998) in diet quality scores and total mortality, CVD mortality and cancer mortality  
per 20-percentile of increase in each score (calculated from the median value of each quintile ) 

Sotos-Prieto M et al. N Engl J Med. 2017 Jul 13;377(2):143-153.  

Results: 12-years change in diet and cause specific mortality 
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Baseline Alternate Mediterranean Diet, pooled 

12 years later Low 12 years later Medium 12 years later High

* * 
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Baseline Alerrnative Healthy Eating Index-

2010, pooled 

12 years later Low 12 years later Medium 12 years later High
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Baseline DASH, pooled 

12 years later Low 12 years later Medium 12 years later High

* 
* 

* * * 

Maintaining a higher adherence: 
9-14% lower total mortality 

Changes from low to higher 
adherence: 

15-28% lower total mortality 

Sotos-Prieto M et al. N Engl J Med. 2017 Jul 13;377(2):143-153.  

Joint associations of baseline diet and changes in diet scores 12 years later  



The association was strengthened 
when longer changes were 

evaluated 

0,5
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Sotos-Prieto M et al. N Engl J Med. 2017 Jul 13;377(2):143-153.  

Shorter- and longer-term changes in diet quality 



EPIDEMIOLOGIA 

NUTRICIONAL 

DISENSOS 

EVIDENCIA 

OBSERVACIONAL 

PREDIMED  

Y 
PREDIMED-Plus 



EPIDEMIOLOGIA 

NUTRICIONAL 

DISENSOS 

EVIDENCIA 

OBSERVACIONAL 

PREDIMED  

Y 
PREDIMED-Plus 



DISENSOS 
 Carnes rojas y procesadas 

 

 Grasa saturada 

 

 Huevo 

 

 Pan blanco-patatas-pasta-arroz 

 

 Sal 



1 Octubre 2019 







¿Comparado 
con quién? 





Each additional half an egg consumed per day was significantly associated  

with higher risk of incident CVD (adjusted HR, 1.06 [95% CI, 1.03-1.10];  



Godos J, Micek A, Brzostek T, Toledo E, Iacoviello L, Astrup A, Franco OH, Galvano F, Martinez-Gonzalez MA, Grosso G. 

Egg consumption and cardiovascular risk: a dose-response meta-analysis of prospective cohort studies (submitted) 

N=983,493 for CHD 

N= 284,240 for stroke 

N=108,563 for heart failure 

N=601,226 for CVD incidence/mortality 

30 cohort studies  





+Fibra 

+Integrales 
 

–Indice glicémico 

–Líquidos 

CQI 

Nutr Metab Cardiovasc Dis. 2016;26:1048-1056 

Carbohydrate 
Quality 
Index 

n=17 424 participants (mean age: 38.9, 61% women) 

Median follow-up: 10.1 years 



Fernández-Lázaro CI, for the PREDIMED-Plus group 

Changes in CQI (Q5 vs. Q1) and concurrent RF changes 

Am J Clin Nutr (in press) 

HR = 0.44 

(0.25-0.78) 

Carbohydrate Quality Index 

4-10 11-13 14-20 

Adjusted for age at recruitment, sex, total energy intake, BMI, smoking habit, leisure-time physical 

activity, sitting hours/week, special diet at the baseline, weight gain in the 5 years previous to entering 

the cohort, educational level, marital status, adherence to Mediterranean diet, family history of CVD, 

prevalent or previous angina pectoris or revascularization procedures, prevalent diabetes, prevalent 

hypertension, prevalent hypercholesterolemia, prevalent hypertriglyceridemia, prevalent depression, 

habit of snacking between meals, protein intake, total fat intake, MUFA intake, PUFA intake, SFA 

intake,and trans fat intake. 



Lancet. 2019 Feb 2;393(10170):434-45 

Total fibre (g/d) 



Sal? 



Dietary 
Approaches to 
Stop 
Hypertension 



 Prospective Urban Rural Epidemiology (PURE)  
N: 101,945. Mean follow-up: 3.7 y. (N Engl J Med 2014;371:612-23) 



Trials of Hypertension Prevention (TOHP) Follow-up 

multiple 24-hour urine specimens 

Circulation. 2014;129:981-9. 



Sodium & Salt 
Salt: 60% Cl & 40% Na 

Most of the global population consumes between  
– 3.0 and 6.0 g of sodium per day  

– 7.5 to 15.0 g of salt per day 

 
 

Guidelines on CVD prevention recommend a maximum 
sodium intake of  

– 1.5 to 2.4 g per day (5 g salt) 

– but achieving this target will require a substantial change in diet 

for most people< 4 g/d of SALT 

1 g Na =  
2.5 g Salt 



Lancet 2019; 393: 1958–72  



No disenso, sino "a ciencia cierta" 
Carnes rojas y procesadas 

 

Grasa saturada 

 

Huevo 

 

Pan blanco-patatas-pasta-arroz 

 

Sal 
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Ros et al. Adv Nutr 2014;5:330S-6S 

7447 
participants 

 

Free of CVD 

(primary 

prevention) 



4 

3+2 1 3/wk 

3/wk 3/wk 2/wk 



BASELINE: ALL 

14-item predimed questionnaire 



1-y: INTERVENTION 

14-item predimed questionnaire 



N Engl J Med 2013;368:1279-90 



DOG 

N Engl J Med 2013;368:1279-90 
Altmetric 3,078 // Citations: 1,608 (google scholar) 

[Up to March 24, 2016] 

DOG 



The PREDIMED steering committee 

was proactive 

 

June 2017: We took the initiative to 

contact the editors of NEJM & 

reviewing all procedures 



• Assigning all participants in a household to the same diet was 

viewed as the best approach to achieve dietary changes in 

the household. 
 

• The 2nd enrolled partners of a previous participant (n=425) represented 

5.7% of PREDIMED participants, with %: 

• Control:    4.8%  

• MedDiet +EVOO:  6.7% 

• MedDiet +nuts:   5.5%  

 

www.predimed.es 



www.predimed.es 

allocation by clusters (by small clinics), 

instead of individual allocation of a small 

subset of participants  

 

In only 1 of 11 centers (center D) 

affecting 467 participants  

(6.2% of total PREDIMED participants)  

 

in 11 of the 14 clinics of center D: 

• 2 allocated to MedDiet+EVOO 

• 5 allocated to MedDiet + nuts 

• 4 allocated to control 
 

11 centers, ∿200 clinics 

14 

clinics 

in 

center D 



June 2018 

Re-PUBLICATION 

N Engl J Med 2018;378:e34  

2013 

2018 



N Engl J Med 2018;378:e34  



https://www.acc.org/latest-in-cardiology/journal-scans/2018/06/15/10/21/primary-prevention-of-cvd-with-a-mediterranean 



Hazard Ratios (95% CI) 

Nuts: 0.51 (0.32-0.83) 

EVOO: 0.32 (0.19-0.56) 

N = 89 cases 

Follow-up 4.8 y 

Ruiz-Canela M, et al. JAMA 2014;311:415-7. 

↓49% 

↓68% 

Ruiz-Canela et al. JAMA 2014; 311:415-7.  

www.predimed.es 

↓49% 

Peripheral Artery Disease 

http://www.predimed.es/


Circulation 2014;130:18-26  

HR = 0.89 (0.65 to 1.20) 
HR  = 0.62 (0.45 to 0.85)* 

www.predimed.es 

Atrial Fibrillation 

↓38% 

http://www.predimed.es/


www.predimed.es/publications 



PREDIMAR 

PREDIDEP 

LIFEBREAST 

M. Ruiz-Canela 

A. Sánchez-Villegas 

E. Toledo 



DOG 



DOG 

3406 3468 

Diabetes Care 2019;42:777-788. Int J Epidemiol 2019;48:387-388o 

initial target 



Oct 2013 to Dec 2016 
Randomization: 6874 

CURRENT  PERIOD OF FOLLOW-UP (years) as of Oct 1, 2019 

Mean follow-up 3.75  (SD: 0.75) 

Median follow-up 3.55 

p25 – p75 3.16 – 4.33 

Minimum 2.75 

Maximum 5.92 

EXPECTED END OF INTERVENTION (6 y from randomization) 

Mean date Dec 23, 2021 

Median March 7, 2022 

p25 – p75 May 26,2021 – Jul 26,2022 

Minimum Oct 23, 2019 

Maximum Dec 23, 2022 

P-Y accrual > 25,000 



17-item screener 
negociated goals for the intervention group 

1. Olive oil main culinary fat 

2. Vegetables ≥ 2 /d 

3. Fruits ≥ 3 /d 

4. Red/processed meats ≤ 1 /wk 

5. Butter, margarine, cream  < 1/wk 

6. Sugary beverages < 1 /wk 

7. Legumes ≥ 3 /wk 

8. Fish / seafood ≥ 3 /wk 

Energy-reduced MedDiet 
9. Bakery, cookies, sweets < 2 /wk 

10. Tree nuts ≥ 3 /wk 

11. Poultry > red-processed meats  

12. Sofrito  ≥ 2 /wk 

13. Not adding sugar to beverages 

14. White bread ≤ 1 /d 

15. Whole grains ≥ 5 /wk 

16. Refined grains-rice-pasta < 3 /wk 
 

17. Wine glasses:  men 2-3 /d  
    women 1-2 /d 



JAMA Oct 15, 2019 



Sayón-Orea et al. JAMA 2019;322:1486-99 



EFFECTIVENESS 

OF THE DIETARY 

INTERVENTION 

INTERVENTION 

CONTROL 

Sayón-Orea et al.  
JAMA 2019;322:1486-99 



Sayón-Orea et al. JAMA 2019;322:1486-99 12-MO CHANGES IN RISK FACTORS 



Hacia una alimentación cardiosaludable y sostenible 

¡MUCHAS GRACIAS! 
mamartinez@unav.es 


