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Background 
Cardiovascular disease (CVD) is one of the leading causes of death worldwide (1). In 2008 it accounted for 30% of total global deaths, including 6.2 million deaths due to stroke and 7.2 million due to coronary heart disease (CHD) (1). The burden of CVD also varies considerably between regions (2, 3). There is a longstanding recognition that diet plays a major role in the etiology of many chronic diseases, thereby contributing to a significant geographical variability in morbidity and mortality rates from chronic disease across different countries and populations worldwide (4). 
Populations in the Mediterranean region have been reported to experience lower mortality from CVD compared with northern European populations, possibly as a result of different dietary patterns (5). Several observational studies have suggested reduced mortality and morbidity in regions consuming a Mediterranean diet (6 -13).
Furthermore, the Mediterranean diet has been associated with favorable effects on CVD risk factors. For example, recent studies have reported a decreased incidence of hypertension, diabetes mellitus, and metabolic syndrome with a greater adherence to a Mediterranean dietary pattern (14-17). These findings have been strengthened by recent systematic reviews supporting beneficial effects of the Mediterranean diet on metabolic syndrome and its individual components (18, 19).
There have been a number of randomized controlled trials (RCTs), assessing the efficacy of the Mediterranean diet in the primary or secondary prevention of CVD (20-24). There is considerable variability in the definition of Mediterranean diet and duration of the interventions evaluated and uncertainty regarding the net effect on major outcomes as well as their consistencies. We therefore undertook this systematic review and Meta analysis.
Objectives
To conduct a systematic review and a Meta-analysis of RCTs to evaluable the effects of Mediterranean diet in primary and secondary prevention of CV outcomes.

Methods
Types of studies
All randomized controlled trials (RCTs) reporting the effects of Mediterranean diet with data available on CV outcomes.

Types of participants
Adult participants with or without CV disease exposed to Mediterranean diet continuously for at least 3 months duration

 Types of interventions
Providing specific dietary advice to follow a Mediterranean style diet or provision of dietary supplements relevant to the Mediterranean diet
A diet with non-restricted fat intake and with at least two of the following seven components
will be required to meet our definition of a Mediterranean style diet (25-28).
(1) High monounsaturated/saturated fat ratio (use of olive oil as main cooking ingredient).
(2) Low to moderate red wine consumption.
(3) High consumption of legumes.
(4) High consumption of grains and cereals.
(5) High consumption of fruits and vegetables.
(6) Low consumption of meat and meat products and increased consumption of fish.
(7) Moderate consumption of milk and dairy products.

Types of outcome measures
· CV events – stroke, MI or CV death (or comparable definition by study authors)
· Coronary events – fatal/non fatal MI, coronary revascularization, heart failure
· Cerebrovascular events – fatal/non-fatal stroke
· All-cause mortality 
· Incidence of type 2 diabetes 
· Adverse effects – all AE, serious AE
· End stage kidney disease (ESKD)
· Quality of life

Search methods for identification of studies
We will search relevant studies from the following sources. 
1. Cochrane Central Register of Controlled Trials CENTRAL (Inception-February 2014)
2. MEDLINE OVID SP (Inception-February 2014)
3. EMBASE OVID SP (Inception-February 2014)
4. ClinicalTrials.gov
5. Other resources
· Experts in the field will be contacted for unpublished and ongoing trials
· Authors will be contacted where necessary for additional information
· Reference lists of review articles and relevant studies

Selection of studies
Two authors (TL & AW) will independently review the abstracts of all studies from the initial search. Those that meet the inclusion criteria will be collated. Two authors will independently apply the inclusion criteria to each full text article. Any discrepant assessments will be resolved in discussion with a third author (VP) by consensus.

Data extraction and management
Two authors (TL & AW) will independently extract information using a standardized data collection form. These data will be extrapolated from tables and graphs in published papers. Extracted data will include type of intervention and their duration and outcomes measures.

Assessment of risk of bias in included studies
The following items will be independently assessed for RCTs by two authors using the risk of bias assessment tool (29).
· Was there adequate sequence generation (selection bias)?
· Was allocation adequately concealed (selection bias)?
· Was knowledge of the allocated interventions adequately prevented during the study (detection bias)?
Participants and personnel
Outcome assessors
· Were incomplete outcome data adequately addressed (attrition bias)?
· Are reports of the study free of suggestion of selective outcome reporting (reporting bias)?
· Was the study apparently free of other problems that could put it at a risk of bias?

Measures of treatment effect
We will collect data on CV events (stroke, MI or CV death or comparable definition by study authors), coronary events (fatal/non-fatal MI, coronary revascularization, heart failure), cerebrovascular events (fatal/non-fatal stroke), all-cause mortality, incidence of type 2 diabetes, adverse effects (all AE, serious AE), ESKD and quality of life.

Dealing with missing data
If information is missing from a study, we will contact the authors to obtain the necessary information.

Data synthesis and analysis
Individual study relative risks (RRs) and 95% confidence intervals (CIs) will be calculated from event numbers extracted from each trial before data pooling.  In calculating risk ratios, the total number of patients randomized in each group will be used as the denominator. Summary estimates of relative risk ratios will be obtained using a random effects model. The percentage of variability across studies attributable to heterogeneity beyond chance will be estimated using the I2 statistic (30). Potential publication bias is assessed using the Egger test and represented graphically using Begg funnel plots of the natural log of the RR versus its standard error (31). Potential heterogeneity in estimates of treatment effect will be explored using univariate meta-regression (30) and by comparing summary results obtained from subsets of studies grouped by number of patients, number of mortality events, publication year, intervention used, diabetic status, baseline morbidity and study quality. A cumulative meta-analysis will be performed to identify any trends in the effect of Mediterranean diet over time. A two-sided p-value less than 0.05 Is considered statistically significant for all analyses. All statistical analyses will be performed with STATA, version 9.2 (Stata, College Station, Texas).

Sensitivity analysis
If a sufficient number of studies (more than 10) are included, we will explore the robustness of the results by performing a sensitivity analysis by incrementally including studies with a high risk of bias.
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APPENDIX
Search strategy
MEDLINE & CENTRAL 
1. exp Clinical Trial/
2. exp Random Allocation/
3. exp Single Blind Method/
4. exp Double Blind Method/
5. (random$ adj5 trial$).tw.
6. (random$ adj5 allocation$).tw.
7. (Blind$ adj5 method$).tw.
8. or/1-7
9. diet, mediterranean/
10. (mediterranean adj3 diet$).tw.
11. (mediterranean adj3 food$).tw.
12. exp wine/
13. red wine$.tw.
14. exp seafood/
15. seafood$.tw.
16. cheese$.tw.
17. exp cheese/
18. exp fruit/
19. or/9-18
20. 8 and 19
EMBASE 
#1 'randomized controlled trial'/exp OR 'randomized controlled trial' 
#2 'clinical trial (topic)'/exp OR 'clinical trial (topic)' 
#3 'mediterranean diet'/exp OR 'mediterranean diet'
#4 'red wine'/exp OR 'red wine' 
#5 'red wine'/exp OR 'red wine' 
#6 'seafood'/exp OR 'seafood' 
#7 'nut'/exp OR 'nut'
#8 'cheese'/exp OR 'cheese' 
#9 1 or 2
#10 or/4-8
#11 9 and 10 
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