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Cardiovascular disease is the main cause of death 
at the onset of the XXI Century

AMI Stroke

AOLLEE Aortic aneurysm



BEST WEAPONS
AGAINST 

CARDIOVASCULAR
DISEASE:

DIET AND EXERCISE



Traditional 
Mediterranean Diet 

high intake



Traditional
Mediterranean Diet 

moderate and low intake2010

2010



Mediterranean Food Pattern

• Rapidly increasing evidence
– Increased Longevity
– Prevention of

• CV mortality
• Cancer mortality
• CVD incidence
• Metabolic syndrome 
• Diabetes
• Dementia
• Depression

• Scarcity of large randomized trials



Forest plot of the association between a 2-point increase of 
adherence score to the Mediterranean diet and the risk of 

all-cause mortality. 

Sofi F et al. Am J Clin Nutr 2010;92:1189-1196©2010 by American Society for Nutrition



Forest plot of the association between a 2-point increase of 
adherence score to the Mediterranean diet and the risk of 
mortality from or incidence of cardiovascular diseases.

Sofi F et al. Am J Clin Nutr 2010;92:1189-1196
©2010 by American Society for Nutrition



Mediterranean Diet, Risk Factors and Cardiovascular 
Events after a Heart Attack: Report of the Lyon Diet 

Heart Study

Design
• Randomized clinical trial on the effects of a 

Mediterranean-style Diet in a sample of 605 patients 
who had had a myocardial infarction.

Intervention Groups
• Mediterranean Diet supplemented with margarine 

enriched with a-linolenic acid (n= 303)
• Step I Diet of the American Association of Cardiology 

(n= 302) 

Follow-up
• 46 months

(Circulation, 1999; 99: 779-785)
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• To test the effect of a Mediterranean Diet enriched with 
virgin olive oil on the risk of cardiovascular diseases (a 
composite endpoint of cardiovascular death, myocardial 
infarction, and stroke).

• To test the effect of a Mediterranean diet enriched with 
nuts (walnuts, almonds, and hazelnuts) on the risk of 
cardiovascular diseases (a composite endpoint of 
cardiovascular death, myocardial infarction, and stroke).

• To test the effect of wine intake on the risk of 
cardiovascular diseases

Primary specific aims



•To determine the changes in blood lipids, blood 
pressure, markers of oxidation and  inflammation and 
other intermediate markers of cardiovascular risk to 
better understand how dietary changes are able to 
modify the risk of clinical events
•To identify the subjects with certain phenotypic and 
genotypic characteristics that benefit more from a 
Mediterranean diet
•To assess the effect of the MedDiet on the 
nutrigenomic response of atherosclerosis‐related 
genes

Other specific aims



Men: 55-80 yr
Women: 60-80 yr 

 High CV risk without CVD
type 2 diabetics
3+ risk factors 

PREDIMED TRIAL: DESIGN

Random

1. Smoking
2. Hypertension

3.  LDL
4.  HDL

5. Overweight/obese
6. Family history  CHD



2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Recruitm.
1 yr
2 yr
3 yr
4 yr
5 yr
6 yr

Year % of 
recruitment

Cum. %

2003 9 9
2004 21 30
2005 28 58
2006 11 69
2007 13 82
2008 17 99
2009 1 100
Total 100

Projected follow-up = 6 years (median)

Interim Analyses with Data until Dec 2010

PREDIMED Independent Data and Safety Monitoring Board
Xavier Pi‐Sunyer (chair). Columbia University. USA
Carlos A. González. Institut Catalá d’Oncologia (ICO), Spain
Frank B. Hu. Harvard University, USA
Joan Sabaté. Loma Linda University, CA, USA

PREDIMED Steering Committee
R. Estruch (chair); D. Corella;  M.I. Covas; M.A. Martínez‐Gonzalez; E. Ros;J. Salas‐Salvadó



Median Follow‐up: 4.8 (2.8 to 5.8)

Participants: 7447

Intention‐to‐treat‐analyses



Sample size and
Randomization

Control Low 
Fat Diet

7,447 participants

Mediterranean
Diet
+

Mediterranean
Diet

+

n= 2,543 n= 2,450n= 2,454



PREDIMED Participants
Mediet + VOO

(n= 2543)
MeDiet + Nuts

(n=2454)
Control

(n=2450)
Age (SD) 67 (6) 67 (6) 67 (6)
Women (%) 57 54 58
Diabetes (%) 50 47 48
Hypertension (%) 82 82 84
Current smokers (%) 14 15 14
Dyslipidemia (%) 72 73 72
BMI, kg/m2 (SD) 30 (4) 30 (4) 30 (4)
Waist circumf. (SD) 100 (10) 100 (10) 101 (11)
Med Diet 0-14 pts. 
(SD)

8.7 (2) 8.7 (2) 8.3 (2)







PREDIMED INTERVENTION
Strategies for behavior change

– Repeated personal contacts: every 3-mo. 

– Group sessions: every 3-mo. 

– Holistic approach

• Written information

• Self-monitoring

• Individualized goal-setting

• Quick feedback

• Individual motivational interviews (every 3-mo.)
– adapted to the patient’s features

• clinical condition
• preferences
• beliefs

– expressed in servings/d to improve understanding



– Additional strategies
– Seasonal buying lists
– Menus and recipes

– Only in the 2 MeDiet groups
• Provision of key food items for free

PREDIMED INTERVENTION
Strategies for behavior change

Control Group: Small  gifts non‐related with food
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Measurements

Eligilibilty questionnaire
General questionnaire
Follow‐up questionnaire
Food Freq. questionnaire
14 item score of Med diet
Physical activity ques.
EKG, BP, and Anthropometric
Blood samples
Fresh urine sample
Toenail sample

*

*

Urinary tyrosol and hydroxytyrosol
Plasma fatty acid composition (oleic and 
‐linolenic acids)

* Specific measurements
Intervention compliance     

assessment



PRIMARY END‐POINT

Composite of:
• Cardiovascular death
• Non‐fatal myocardial infarction
• Non‐fatal stroke

SECONDARY END-POINTS

• Cardiovascular death
• Non‐fatal myocardial infarction
• Non‐fatal stroke
• Death from any cause
• Angina leading to revascularization procedure
• Heart failure



MeDiet (both groups)*

Control

Results‐Adherence to  Mediterranean Diet



Adherence to MedDiet plus Virgin Olive Oil intervention 



Adherence to the MedDiet plus nuts Intervention



Kaplan‐Meier Estimates of the Incidence of the Primary End‐point
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∫ Stratified by recruiting Center and adjusted by age, sex, family history of CHD, and 
smoking

¶ Additionally adjusted by BMI, Waist‐to height, and hypertension, dyslipidemia and 
diabetes  at baseline

 Stratified by recruiting Center and adjusted by age, sex, family history of CHD, smoking,

BMI, Waist‐to height, and hypertension, dyslipidemia and diabetes  at baseline



Kaplan‐Meier Estimates of the Incidence of Total Mortality
MeDiet+EVOO MedDiet+Nuts Low‐Fat

No. of events: 118     116  114
Crude rate/1000 person‐yr (95% CI):     10.0 (8.2–11.9)       11.2 (9.3–13.4)        11.7 (9.6–14.0)



The PREDIMED Study. Subgroup analyses



The PREDIMED Study. Subgroup analyses



The protocol for the control group was changed halfway
through the trial (October 2006). A lower intensity of dietary
intervention for the control group during the first few years
might have caused a bias toward a benefit in the Mediet

groups, since the participants in these groups received a more 
intensive intervention during that time.

However, we found no significant interaction between the 
period of trial enrollment (before vs. after the protocol 

change) and the benefit in the Mediet groups.

Limitations   



The generalizability of our findings is limited because all the 
study participants lived in a Mediterranean country and 
were at high cardiovascular risk.

Whether the results can be generalized to persons at lower 
risk or to other settings requires further research.

Limitations   



1. Among individuals at cardiovascular risk, a
traditional Mediterranean diet supplemented
with Extra Virgin Olive Oil or with Nuts promoted
a 30% reduction in the incidence of major
cardiovascular events.

2. Results of the PREDIMED Study provide first level
evidence on the benefits of the traditional
Mediterranean diet on the primary prevention of
cardiovascular disease.

Conclusions   
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Encuesta de  14 puntos



Encuesta de  14 puntos




