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ABSTRACT 

AIMS: We address potential controversies on the health benefits of the MedDiet after 

PREDIMED, a randomized trial of Mediterranean diet (MedDiet) for primary cardiovascular 

prevention. We have focused on: a) the PREDIMED study design, b) analysis of PREDIMED 

data and c) interpretation of its results.  

DATA SYNTHESIS: Regarding the design of the trial, its early termination and between-group 

differences in the intensity of the intervention are potential causes of concern. The planned 

duration was 6 years but the trial was prematurely stopped when an interim analysis at 4.8-year 

provided sufficient evidence of benefit for the two MedDiets. In the MedDiet groups 

supplemented with extra-virgin olive oil or mixed-nuts, the primary composite end point 

(myocardial infarction, stroke, or cardiovascular death) was reduced by 30% and 28% 

respectively, as compared with the control group. Final results did not change after taking into 

account the different intensity of educational efforts during the trial. Other potential doubts 

related to data analysis (e.g., intention to treat versus a per-protocol approach, and consequences 

of drop-outs) should not be causes of concern. Finally, we addressed alternative interpretations 

of the effect on all-cause mortality. The protocol-defined primary endpoint was a composite 

cardiovascular endpoint, not all-cause mortality. To analyze total mortality, we would have 

needed a much larger sample size and longer follow-up. Therefore, the PREDIMED results 

cannot be used to draw firm conclusions on MedDiets and all-cause mortality. 

CONCLUSIONS: The PREDIMED study was designed to overcome three major problems of 

previous nutritional research: a) residual confounding, addressed by using a randomized design; 

b) single-nutrient approaches, by randomizing an overall dietary pattern; and c) the limitations of 

assessing only intermediate risk markers, by using hard clinical end-points.   
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Summary of the PREDIMED trial design and findings 

The "Prevención con Dieta Mediterránea" (PREDIMED) Study is considered to be a pioneer 

large nutritional trial that focused on an overall dietary pattern for the primary prevention of 

cardiovascular disease [1]. After the publication of the main results, a few investigators have 

voiced their concerns on some aspects of the design and results of PREDIMED [2–5] which 

could comprise the strength of the evidence to recommend a Mediterranean Diet (MedDiet) in 

cardiovascular prevention. We address these controversies and attempt to provide a thoughtful 

discussion of each one of them. 

PREDIMED was designed to assess the long-term effects of a MedDiet on the primary 

prevention of cardiovascular disease (CVD) in individuals at high cardiovascular risk 

(www.predimed.es), aged 55–75 years (men) or 60–80 years (women) [6,7]. The pre-specified 

primary endpoint was a composite of cardiovascular events including non-fatal myocardial 

infarction, non-fatal stroke and death from cardiovascular causes. The PREDIMED trial 

randomized 7477 participants into one of three interventions: MedDiet supplemented with extra-

virgin olive oil (EVOO), MedDiet supplemented with mixed nuts, or control diet (advice to 

reduce all dietary fats). EVOO and nuts were provided at no cost; to reinforce adherence, 

participants in the control group received non-food gifts during the intervention [6,8,9].  

The main findings of the trial showed that a MedDiet reduced the incidence of major 

cardiovascular events by approximately 30% [Hazard Ratio (HR):0.70(95% confidence interval, 

0.54, 0.92) and 28% [HR=0.72(0.54, 0.96)] when supplemented with EVOO or nuts, 

respectively, in comparison to the control diet [1]. The estimates for absolute risk reductions and 

numbers needed to treat for the primary end-point and for secondary hard clinical endpoints have 

been reported [10]. Other benefits included effects on metabolic syndrome [11], adiposity [12], 
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cognition [7,13,14] and breast cancer [15]. Intermediate outcomes and changes in classical and 

novel vascular risk factors together with relevant mechanistic findings have been also reported 

[16]. PREDIMED obtained also significant reductions in type 2 diabetes by 30% for the 

combined MedDiet interventions [HR:0.70 (95% CI:0.54, 0.92)] [17] and also lower risk of 

diabetes complications such as retinopathy [18]. Beneficial effects were observed for peripheral 

arterial disease (66% reduction in the MedDiet plus EVOO and 50% reduction in the MedDiet 

plus nuts) [19]; atrial fibrillation, with a 38% risk reduction in the MedDiet plus EVOO [20]. 

Moreover, improvements in lipid profiles and inflammatory status, lower blood pressure and 

slower progression of subclinical atherosclerosis were observed [21–24]. A meta-analysis 

reported that there was limited evidence suggesting that a MedDiet with no restriction on fat 

intake may reduce the incidence of CVD, breast cancer and type 2 diabetes but not all-cause 

mortality [25].  But PREDIMED provided strong evidence to support the benefits of the 

MedDiet. While other plant-based dietary patterns can also be deemed as healthy [26], such first-

level evidence as collected for the MedDiet in a randomized trial with low risk of bias is not 

available for any other dietary pattern. 

The focus on overall dietary patterns is considered nowadays superior to assessing single 

nutrients or foods [27]. PREDIMED was designed to overcome the problems of the single-

nutrient approach and the limitations of assessing only intermediate risk markers or using 

observational designs. [28] Indeed, PREDIMED is a hallmark study because it is among the very 

few randomized primary prevention trials of overall food patterns using hard clinical end-points 

[28].  

Current controversies 

Current controversies that have arisen after the PREDIMED trial are addressed in Table 1. 
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1. Study design 

Intensity of intervention. PREDIMED participants randomized to the control group were advised 

to follow a low-fat diet according to prevailing guidelines when the study was designed in 2003 

[6,7]. In the MedDiet intervention groups, dieticians ran individual and group dietary-training 

sessions at baseline and quarterly thereafter encouraging the adherence to the MedDiet. 

Adherence to the MedDiet was good but adherence to the intended diet in the control group was 

suboptimal. This might be due in part to the relatively low intensity of the dietary education and 

personalized counseling implemented for the control group during the first 3 years of the trial (up 

to October 2006), when only a leaflet describing the low-fat diet was given on a yearly basis. 

However, after 3 years, the protocol was amended and control group participants received 

quarterly dietary education with exactly the same frequency and intensity than those in the two 

active MedDiet groups, which accounted for 60% of the time they were in the trial. Specific 

analyses, stratified by recruitment date, splitting the cohort in two (cut-off point: enrollment 

before or after October 2006) yielded adjusted HR:0.77 (95% CI: 0.59, 1.00) for participants 

recruited before October 2006 and HR:0.49 (95% CI: 0.26, 0.92) for those recruited later (P for 

interaction=0.21) when comparing the MedDiet (both groups merged) versus control. Only 

participants in the control group recruited before October 2006 were exposed to the low-level 

intensity education on low-fat diet; however, the effect was apparently weaker among them. This 

would only add further support to our hypothesis and allows to dispel any criticism that the 

beneficial effect of the MedDiet was due to lower educational intensity in the control group.  

Regarding acceptability of low-fat diets, findings from landmark clinical trials of low-calorie 

diets with different macronutrient composition for weight loss in overweight/obese participants 

support the use of moderate fat diets including olive oil and nuts as an alternative to low-fat diets 
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because of increased palatability, better compliance, and superior long-term sustainability and 

effectiveness against cardiometabolic disease [29–31]. In the Women’s Health Initiative Dietary 

Modification Trial [32], postmenopausal women were randomized to usual diet versus a low-fat 

diet intervention with the goal of reducing fat intake to 20% of energy; although participants 

reduced fat intake, it fell short of the target, reaching 29% of energy after 8.1 years of 

intervention, underlining the difficulty of participants to lower their fat intake to the theoretical 

standards of a low-fat diet. Furthermore, the results of that study demonstrated that reducing total 

fat failed to reduce the risk of incident CVD in contrast with PREDIMED [33]. Finally, 

PREDIMED results do not contradict that low-fat diets may also be cardio-protective, albeit 

large clinical trial evidence is lacking.  

Early termination of the trial. Benefits of the MedDiets in PREDIMED could have been 

overestimated because the trial was stopped prematurely on the basis of early significant benefits 

of the intervention after a median follow-up time of 4.8 years, while the planned duration was 6 

years. Trials that terminate before the scheduled closing date tend to have magnified results. 

However, preplanned interim analyses, stopping rules, and the appointment of a Data and Safety 

Monitoring Board (DSMB) in the PREDIMED trial ensured transparency and credibility of 

decision making during the trial, in particular with respect to premature discontinuation [34,35]. 

In the protocol we defined in anticipation regular interim assessments during the trial and two 

independent statistical investigators blinded to the treatment allocation carried out the analyses. 

The decision to stop the trial was made in agreement with the rules of the protocol and the 

recommendations of the DSMB on the grounds that it was unethical to continue a trial that has 

already shown that an intervention is superior in terms of CVD event rates, hence it should be 

offered to all participants. The reduction in CVD risk found in the PREDIMED Study was also 
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consistent with the predicted benefits derived from observational data on individual dietary 

components reported by The Global Burden of Diseases, Nutrition, and Chronic Diseases Expert 

(NUTRICODE) Group [36].  

2. Analysis of data 

Intention to treat versus protocol analyses. Despite the recommendation to reduce consumption 

of all types of dietary fat, including olive oil and nuts, the control group did not achieve a 

sufficiently low fat intake. At baseline, total fat intake (% E) in the control group was 39.0±7.0 

and it was reduced to 37.0±7.0 at the end of the trial. The intake of saturated fat (% E) in the 

control group was reduced from 10.0±2.3 to 9.1±2.1. Admittedly, these observed reductions were 

both of small size. However, as planned in the protocol, the main analyses on the PREDIMED 

trial followed an intention-to-treat approach, which evaluated the advice strategy of the 

PREDIMED interventions. The dilemma between 'intention- to-treat' versus 'per protocol' 

approaches is a common problem in dietary trials. Methodologically, it seems better to select the 

intention-to-treat approach because it completely preserves the advantages of randomization.  

But it should be acknowledged that the intention-to-treat approach evaluates the advice strategy, 

whereas the per protocol analysis is more appropriate to assess what participants actually 

consumed during the trial.  The first approach, that the PREDIMED (and all major 

cardiovascular trials) used, proves the effects of a treatment strategy and the other the effect of 

consuming foods. Intention-to-treat takes advantage of randomization in order to avoid 

confounding by both measured and unmeasured potential confounders, the per protocol approach 

should use multivariable methods to reduce confounding, but can control only for those 

confounders which have been measured. In any case, the PREDIMED group did report a per 
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protocol analysis among diabetics showing that a low-fat diet (<30% of total energy as fat) was 

not associated with any cardiovascular protection [37].  

The benefits observed in the MedDiet groups in PREDIMED might be arguably explained by a 

higher intake of simple sugars in the control group, as a replacement for high-fat foods, and also 

by lower consumption of fatty fish. In PREDIMED, control group participants were advised to 

consume whole-grain cereals and other complex carbohydrates, not refined cereals, sweets or 

sugar-rich products. The intake of refined cereal and potatoes (60 g) was reduced by -0.31 (-0.39, 

-0.23) (mean (95% CI) in the control group, and no between-group significant differences were 

observed with the MedDiet groups. Fatty fish was indeed discouraged in the control group, 

whose participants reduced mean marine n-3 fatty acid intake from 0.8 to 0.7 g/day. Yet, this 

level of intake is still above the recommended intake of 0.5 g/day for cardiovascular protection 

[38], meaning that the small decrease in fatty fish consumption by control participants was 

irrelevant concerning cardiovascular risk. 

Differences in baseline characteristics of participants. There were some statistically significant 

differences in baseline characteristics among the three intervention groups, such as a higher 

percentage of women (in the control group), and that more individuals had obesity and used 

diuretics and oral hypoglycemic medication in the control group, even though we used a standard 

computerized randomization method [1]. However, differences between groups were minor in 

size and of little clinical relevance. Importantly, these minor imbalances will produce a lower 

rate of cardiovascular events in the control group and will obscure the true differences, because 

female sex showed the strongest inverse association with the endpoint and the women proportion 

was higher in control than in intervention groups. Furthermore, results did not substantially 

change when these variables were included as cofounders in the statistical models.  
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Drop-outs. The number of dropouts was larger in the control that in the MedDiet groups. This 

differential attrition (rendering different denominators of person-years for the rates in the three 

groups) might have contributed to a greater benefit of the MedDiet supplemented with extra-

virgin olive oil (where the count of events was not substantially lower, but the person-years 

denominator was larger). To include only the observed times of follow-up for each participant is 

the most appropriate and correct approach in any analysis for time-to-event (survival analyses). 

Therefore, the main results of PREDIMED were free from selection bias because we did not 

include the missing times of individuals who dropped out after they left the trial, i.e. we censored 

them. Sensitivity analyses including imputation of data for missing values and of participants 

who dropped out were also conducted and they were consistent with the primary analysis. 

Additionally, dropouts had a worse baseline cardiovascular risk profile, which suggests a bias 

toward benefit in the control group were dropouts were higher; namely, without dropouts, there 

could have been even higher cardiovascular risk status and more CVD events in the control 

group than in the MedDiet groups.  

3. Interpretation of results 

Questions on body weight and adiposity. A recurrent question is whether the high-fat MedDiet 

might promote increased body weight. High-fat foods such as the generous amount of olive oil 

and nuts consumed by participants in the PREDIMED trial can be thought as leading to weight 

gain and promote obesity. Despite this popular belief, available scientific evidence suggests that 

frequent consumption of olive oil [39] or nuts [40] in the context of a healthy diet does not lead 

to any appreciable weight gain. Obesity is essentially an imbalance between energy intake and 

expenditure and there is no conclusive human evidence that, controlling for energy intake, any 

particular energy-generating nutrient has substantial inherent obesity-promoting consequences. 
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We have also specifically shown in the PREDIMED that the high-vegetable fat MedDiet did not 

promote adiposity [12,41]. After 5 years of intervention, median total fat intake represented 37% 

and 42% of energy in the control and MedDiet groups. But participants in all three groups 

marginally reduced body weight and increased waist circumference, as expected in older adults. 

Adjusted differences in 5-year changes in body weight in the MedDiet with olive oil and nuts 

groups were -0.43(95% CI, -0.86, -0.01) and -0.08(-0.50, +0.35) kg, respectively, versus control. 

Respective differences for the changes in waist circumference were -0.55(-1.16, -0.06) and -

0.94(-1.60, -0.27) cm [12]. Thus, a long-term intervention with an unrestricted-calorie, high-fat, 

high-vegetable fat MedDiet was associated with decreases in body weight and less gain in central 

adiposity. This apparent paradox might be explained by the fact that consumption of these foods 

has been shown to increase satiety, induce thermogenesis, increase resting energy expenditure 

and post-prandial fat oxidation, and decrease energy intake from other sources by food 

compensation [40,42,43]. The quality of dietary fat, especially in diets that favor plant-based fats 

over animal fats, has a more important role in determining the risk of chronic diseases such as 

type 2 diabetes than the total amount of fat in the diet [25,28,29,41,44–46]. According to 

PREDIMED, these salutary effects are likely to occur without undue changes in body weight or 

adiposity.  

Attribution of observed benefits to supplemental foods or to the food pattern. Controversy 

persists on whether the benefits should be attributed to the supplemental foods (extra-virgin olive 

oil and mixed nuts), or rather to the overall MedDiet pattern. In addition, a third MedDiet group 

educated to follow the MedDiet but not receiving supplements may had enabled further 

discrimination in effects between intervention groups and the control group. Unfortunately, that 

additional group was not included in the design of the PREDIMED trial, the 2 groups receiving 
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education to follow the MedDiet also received supplements (EVOO and nuts). Therefore, a 

direct comparison is not possible and it is difficult to disentangle the effect of these two salutary 

foods from that of the whole food pattern. However, we believe that synergy among all healthy 

components of the diet was instrumental in obtaining the observed risk reduction [47]. Dietary 

patterns often tell us more on associations with disease risk than do single foods and/or nutrients 

[26]. Notwithstanding, olive oil and nuts provide large quantities of vegetable fats rich in 

monounsaturated fatty acids and some nuts (e.g., walnuts) also contain sizable amounts of 

polyunsaturated fatty acids, which have been associated with many health benefits [25,44–

46,48–54]. In PREDIMED, a 14-item screener of adherence to the MedDiet was developed to 

both assess and improve compliance at quarterly visits of the participants with dietitians [55]. 

Participants in the MedDiet groups significantly improved most of the individual score 

components with significant differences versus control in 12 out of the 14 items [1]. Therefore, 

small changes were attained not only in nuts or olive oil, but in the overall food pattern. Each 2-

point increment in baseline adherence to the 14-item score was associated with a 25% reduction 

in CVD [54]. This illustrates the greater potential of the whole dietary pattern. In relation to this 

point, another question that has been often raised is that, for some of the analyzed outcomes, the 

MedDiet plus EVOO was more beneficial than the MedDiet plus nuts, or otherwise. However, 

the PREDIMED trial was not designed to compare the effect between both intervention groups 

and in most analyses the 95% CIs overlapped between the two MedDiet groups. Hence, there is 

no reason to believe that one of the MedDiet interventions was more effective than the other.  

Concerns regarding specific CVD outcomes. It has been suggested that the MedDiet only 

protected from stroke, but not from myocardial infarction or overall CVD. In the PREDIMED 

protocol we pre-defined a composite of cardiovascular events, as customary in most 
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pharmacologic CVD prevention trials, and we showed that the MedDiet interventions were 

associated with a significant reduction in this pre-defined primary outcome of composite of CVD 

events compared to the control diet [1,6,10]. Among components of the primary outcome, we 

observed significantly reduced rates of stroke for both MedDiets, but only a trend for reduced 

myocardial infarction. The explanation is simple, as more strokes than myocardial infarction or 

CVD deaths events occurred, hence the statistical power of the study favored the detection of 

differences in stroke. The trial was neither designed nor powered to individually assess each of 

the individual components of the primary end-point. In addition, the issues of competing risks 

are better tackled by defining a composite end-point according to the state-of-the-art 

methodology [56]. 

Effects on all-cause mortality. A lower death rate was observed in the two intervention groups 

merged together (10.5 deaths per 1000 persons-years) than in the control group (11.7 deaths per 

1000 persons-years). However, this difference did not reach the conventional threshold (p=0.05) 

of statistical significance. Because in PREDIMED we found no significant between-group 

differences in total mortality [HR:0.89 (95% CI, 0.71, 1.12) for MedDiet versus control], it was 

argued that the only effect of the intervention was to replace CVD mortality by other causes of 

death. However, most likely the number of deaths prevented with the nutritional interventions 

may not be large enough to show statistically significant differences between groups in all-cause 

mortality. In other words, our study was not sufficiently powered to detect differences in all-

cause mortality.  

Too early to be true. Lastly, it has also been suggested that the separation of the Kaplan-Meir 

curves of CVD events along time by treatment allocation occurred too early and that this was 

implausible. Yet, this early protective effect of the intervention with MedDiets might be 
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explained by prompt reductions in blood pressure, LDL cholesterol and inflammation, as well as 

an increase in HDL cholesterol and insulin sensitivity. In fact, our pilot study showed that 

Mediterranean diets conferred a substantial benefit with regard to classical and emergent 

cardiovascular risk factors after only 3 months since randomization [57,58]. Moreover, we 

recognize that 5 years is a long period to adhere to a dietary intervention.  

 

In conclusion, most research on dietary patterns has been conducted in the context of 

observational studies or short-term trials with not hard end-points. The PREDIMED trial has 

demonstrated with strong evidence and low risk of bias that the traditional MedDiet provides 

protection against CVD in individuals at high cardiovascular risk. The methodology and results 

of PREDIMED represent important steps forward for designing dietary studies. Future dietary 

studies should learn from those aspects of PREDIMED specifically designed to overcome three 

major common problems of nutritional research: a) the problem of residual confounding in 

observational studies; b) the problem of single-nutrient approaches; and c) the limitations of 

assessing only intermediate risk markers instead of using hard clinical end-points as outcomes. 

Importantly, PREDIMED findings support that overall dietary patterns rich in high-unsaturated 

fat foods from natural vegetable sources are more beneficial for CVD prevention than a lower fat 

diet without incurring undue weight gain. Our findings also reinforce the need to preserve and 

promote the traditional MedDiet as a valuable cultural heritage. We have contributed to 

investigate these associations in a Mediterranean population at high cardiovascular risk. Public 

health policies and appropriate nutritional recommendations to promote the MedDiet together 

with a healthy lifestyle should be a cornerstone for the prevention of chronic disease at a national 

and international level. 
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TABLE 1. Summary table: Current controversies about the PREDIMED trial. 

Frequent questions and/or criticisms Explanations 

Study design 

Intensity of intervention. Participants in the 
control group did not achieve a low-fat intake 

-Participants were older adults belonging to a 
Mediterranean country in which olive oil is 
used abundantly in the kitchen and at the 
table. 

- Poor palatability of low-fat foods hinders 
long-term compliance.  

- In Mediterranean countries use of olive oil 
permits abundant intake of cooked vegetables 
and salads, hence recommending increased 
consumption of vegetables while limiting 
olive oil made little sense to participants in 
the control diet group.  

Intensity of intervention. The low-fat diet 
advice was not as intense as the advice to 
follow the MedDiet in the active intervention 
groups 

- Initially, the control group received a less 
intense intervention. This was corrected even 
before the recruitment was completed. 

- The final results did not change when we 
took into account the different intensity of the 
educational efforts in the control group in 
some participants. On the contrary, the greater 
effectiveness of the MedDiet was even 
stronger when a stronger intervention to foster 
the low-fat diet was applied to the control diet 
group. 

Early termination. The PREDIMED study 
was stopped prematurely and this could have 
magnified the main results 

- The observed benefit was strongly 
consistent with predicted benefits calculated 
from prior observational data. 

-The planned duration of the trial was 6 years. 
It was stopped due to evidence of benefit after 
4.8 years of median follow-up. 

- Preplanned interim analyses, stopping rules, 
and the presence of a Data Safety and 
Monitoring Board assured transparency and 
credibility in the decision of stopping the trial. 

- It would have been unethical to continue the 
trial with high-risk participants allocated to 
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the control group. 

Analysis of data 

Intention to treat vs protocol. Higher intake of 
sugar and refined carbohydrates by control 
group participants may explain the advantages 
of the MedDiet 

- We recommended whole-grain 
carbohydrates instead of sugar or refined 
carbohydrates in the control group. 

-No significant differences in added sugars, 
refined carbohydrates or potatoes were found 
at the end of the trial between the three 
intervention groups. 

Intention to treat vs protocol. The limitation 
to consume fatty fish in the control group may 
explain the advantage of the MedDiet in the 
other two groups 

- The cardiovascular benefits of fish are 
usually observed with 3 servings/week, with 
no additional benefit beyond this intake. 
Participants in the control group maintained 
>5 serving/week of fish at the end of the trial 
(median intake: 98 g/d) and the intake of 
long-chain omega-3 fatty acids was >700 
mg/d (median intake: 703.4 mg/d), well 
beyond the threshold of 500 mg/d for 
cardiovascular protection. 

Baseline characteristics. There were 
differences in baseline characteristics among 
the three intervention groups 

- The observed imbalances were minor in size 
and clinically irrelevant. 

- The only noticeable imbalance from a 
clinical point of view was a 5% lower 
proportion of women in the MedDiet plus 
nuts group. However, this imbalance would 
have produced a higher risk of cardiovascular 
disease (CVD) in that group, because female 
sex is usually associated with reduced risk of 
CVD. 

- The main results did not materially change 
after adjustment for all potential confounding 
factors. 

Drop-outs. There were more dropouts in the 
control group and in the MedDiet 
supplemented with nuts than in the MedDiet 
supplemented with extra-virgin olive oil 

- Participants lost to follow-up had a worse 
cardiovascular risk profile at baseline. This 
would induce a bias towards a benefit for the 
control group, hence it does not provide an 
alternative explanation to our findings. 

- The lower retention rate in the group 
randomly allocated to a low-fat diet is a result 
in itself. It manifests the inherent difficulty 
for participants to be compliant with a low-fat 
diet on the long term. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

28 

 

Interpretation of the results 

Specific CVD outcomes. MedDiet only 
protected against stroke but not against 
myocardial infarction or cardiovascular 
mortality 

- As is customary in cardiovascular trials, we 
tested a composite of cardiovascular events 
that was the predefined primary endpoint in 
our protocol. The sample size and statistical 
power calculations were done assuming this 
combined endpoint.  

- The confidence intervals for the estimates of 
each separate component of the primary 
endpoint (stroke, myocardial infarction or 
cardiovascular death) showed wide 
overlapping and the point estimates for each 
of these components for the MedDiet vs. 
control always were in the beneficial 
direction. 

- Low statistical power may explain the non-
significant associations for individual 
components.   

All-cause mortality. PREDIMED did not find 
significant results for total mortality, therefore 
the MedDiet only changed the causes of death 

- Most studies are not powered enough to 
show statistically significant results for total 
mortality. 

-In addition, a larger induction period from 
exposure to the reduction in total mortality 
needs to be allowed to observe an impact on 
all-cause mortality 

- The sample size was estimated in order to 
obtain differences between groups in the 
incidence of the composite endpoint, not total 
mortality. To analyze total mortality, we 
would need a much larger sample size and a 
longer follow-up. 

Abbreviations: CI, confidence interval; CVD, cardiovascular disease; EVOO, extra-virgin 
olive oil; HR, hazard ratio; MedDiet, Mediterranean Diet.  
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HIGHLIGHTS 
 
The PREDIMED study is a pioneer randomized trial testing the Mediterranean diet in 
primary cardiovascular prevention. 
 
PREDIMED was designed to overcome three major methodological problems of previous 
nutritional research almost exclusively based on observational studies and short-term trials:  

a) residual confounding,  
b) single-nutrient approaches, 
c) the limitations of assessing only intermediate risk markers. 

 
These 3 problems were addressed in PREDIMED by  

a) using a randomized design  
b) randomizing dietary patterns 

c) using hard clinical outcomes. 


