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The agrarian lifestyle has been an inevitable part of human civilization. Early days of human 

civilization inculcated the use of farmland which enhanced the consumption of fresh produce. 

Agrarian societies not only focused on fresh produce but on strenuous labor as well that was 

deemed necessary to produce fresh fruits and vegetables. With evolving times modern machinery 

took place of arduous physical labor and fresh produce was replaced by convenient processed 

foods. During the past century, developed countries experienced an influx of mechanically 

processed foods that came with its own consequences of food and lifestyle related diseases. As 

new eating practices advanced, death rate due to debilitating disease increased alarmingly. 

Despite of global changes in dietary habits and lifestyles, people living along the Mediterranean 

Sea, specifically Greek Isles and southern parts of Italy, exhibited healthier outcomes. The 

lifestyle differentiation of a subgroup gave birth to several research studies. Numerous studies 

concluded that Greek population had higher life expectancy at the age of 45 years than any other 

national group.
1
 

The studies opened doors to delve deep into the factors that involved better health outcomes. 

Further research pointed out the Mediterranean diet, based on grains, legumes, and rich in fresh 

fruits and vegetables and shy on meat and dairy and animal fat, with olive oil as the principal fat, 

as a crucial component of a healthful lifestyle.
2,3

 In mid 20
th

 century, Ancel Keys, initiated a 

series of research based on the low rates of heart disease among the population of Greek Isles. 

The research, initially performed in seven countries, identified the effects of fat and fatty acids 

on risk of coronary heart disease.
1
 The studies also recognized the protective effects of diets 

based on plant sources. Keys’ research found the region’s diet low in fat as compared to 
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American diet which was rich in meat and dairy fat thus posing a risk for increased cholesterol, 

leading to coronary heart disease.
1
  

Since the first data from the seven countries study by Ancel Keys, several studies in different 

populations have recognized a beneficial role of the Mediterranean diet on the occurrence of 

cardiovascular diseases and chronic degenerative diseases. The causal relationship of 

Mediterranean diet with lower incidence of cardiovascular is specifically congruent with other 

studies that support similar findings.   

The involvement of several pathophysiologic mechanisms is anticipated to reveal the beneficial 

effects of the Mediterranean diet on the cardiovascular system. Some mechanisms such as the 

diet’s antithrombotic, anti-inflammatory, and antioxidant effects as well as its inverse relation 

with blood pressure and endothelial dysfunction markers exhibit strength of association.
7,8,9

 

Numerous nutritional components of Mediterranean diet, that is rich in oleic acid, omega-3 fatty 

acids, fiber, B-group vitamins, and antioxidants, but low in saturated and polyunsaturated fats, 

exhibit consistent association with  decreased cardiovascular disease risk and markers.  

Western contemporary lifestyle, often sedentary in nature, and consisting of diets high in 

saturated fat and sugars and low in omega-3fatty acids, fruits, vegetables, and fiber primarily 

contributes to the high prevalence of cardiovascular disease. Atherosclerosis, known as the 

disease of old age, is a systemic coronary heart disease initiated at the cellular level. 

Dysfunctions of epithelial cells, in response to metabolic derangements or physical force (such as 

hypertension), instigate a cascade of events resulting in atherosclerosis.
4
 Endothelial 

microparticles (EMPs) are considered a surrogate marker of vascular dysfunction as elevated 

EMP concentrations are observed in patients suffering from cardiovascular diseases.
5
 The 

replacement of injured mature endothelial cells is performed by endothelial progenitor cells 
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(EPCs). The patients with cardiovascular disease, and multiple coronary risk factors exhibit a 

reduced number of EPC that leads to the speculation that atherosclerosis is caused by dietary 

factors affecting the consumptive loss of endothelial repairing capacity.
5
 However, it is 

imperative to recognize the involvement of multiple factors, in biological mechanisms, 

contributing to a certain outcome. Thus, there are other studies suggesting that aging could be 

another factor effecting the number and properties of EPCs.
6
 

Marin et al, hypothesizes that circulating EMPs, a risk factor for several pathologic processes, 

are influenced by diet.
5
 To investigate the influence of dietary fat on the release of EMPs, a 

randomized cross over trial was performed. Twenty healthy elderly subjects followed 3 diets 

which consisted of, a saturated fat diet, a low-fat, high-carbohydrate diet and a Mediterranean 

diet, for four weeks. The study results indicated that consumption of the Mediterranean diet was 

associated with a lower concentration of total microparticles and a higher number of EPCs than 

the consumption of saturated fat diet, and low-fat, high-carbohydrate diet. The findings 

suggested, “a decrease in endothelial damage and endothelial dysfunction associated with 

improved regenerative capacity of the endothelium after the intake of the Mediterranean diet, 

which is rich in virgin olive oil, as compared with the other 2 diets.”
5
 The analysis of plasma 

EMPs suggested that consumption of the Mediterranean diet led to lower plasma concentrations 

of these microparticles than did consumption of the other 2 diets. In addition, Marin et al 

speculated that elevated EMPs could also result from oxidative stress.
 5
 

Oxidative stress is a pathophysiological pathway considered to influence atherosclerosis 

development and cardiovascular disease risk. Studies have shown consistent association between 

the Mediterranean diet and reduced cardiovascular disease risk due to decreased oxidative stress. 

The Twin Heart Study analyzed the association between Mediterranean diet and plasma markers 
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of oxidative stress.
7
 Fasting plasma Glutathione (GSH, reduced form) and glutathione disulfide 

(GSSG, oxidized form) concentrations specify the GSH/GSSG ratio. The higher GSH/GSSG 

ratio is indicative of lower oxidative stress. A diet rich in antioxidants such as vitamin C, vitamin 

E, carotenoids, polyphenols, zinc, and selenium,   and efficient anti-oxidative enzymatic activity 

may decrease the utilization of the GSH/GSSG antioxidant pathway. Decreased utilization may 

hinder recycling of GSH/GSSG indirectly contributing to higher levels of GSH/GSSG.
7 

Another plausible mechanism suggests the decrease in lipid hydroperoxides, by reducing them 

into alcohols and inhibiting their production, through GSH/GSSG redox. Decreased lipid 

hydroperoxides are known to lower oxidized low-density lipoproteins thus indirectly inhibiting 

atherosclerosis.
7,10

 The decrease in oxidative damage is attributed to the protective effect of 

Mediterranean diet rich with antioxidant components.
5,8

  

Although, Dai et al suggests strong association between the Mediterranean diet and oxidative 

stress but biological plausibility cannot be neglected. Dai-et-al proposed association with 

GSH/GSSG but the Mediterranean diet was weakly associated with the glutathione redox 

potential. The analysis discovered that glutathione redox potential was more sensitive to a 

change in concentration of GSH than of GSSG. In addition, adherence to the Mediterranean diet 

was not significantly associated with GSH concentrations.
7
 
 

Studies suggest that Mediterranean diets, rich in virgin olive oil or nuts, reduce systolic blood 

pressure in high-risk cardiovascular patients.
8,10

 An ongoing randomized trial, PREDIMED 

study, suggests that the Mediterranean diet effects the altered lipid metabolism in hypertensive 

patients, influencing the structural membrane properties.
8
 The yearlong interventional 

experiment assessed the effect of a Mediterranean-style diet on erythrocyte membrane properties 

in hypertensive participants. The study explored molecular and structural bases, essential for the 
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effect of a Mediterranean diet supplemented with nuts or virgin olive oil, as natural sources of 

linolenic or oleic acid, respectively and compared it with a low-fat diet. The analysis suggested 

that dietary lipid management can alter the structural properties of erythrocyte membranes in 

addition to a decrease in blood pressure. The cholesterol and phospholipids concentrations in 

lipid composition were significantly altered as decreased cholesterol and increased phospholipids 

were evident. The study also hypothesized that increase in the membrane fluidity could be 

associated to the decreased cholesterol: phospholipids ratio. The results showed that, compared 

with a low-fat diet, the Mediterranean diets, rich in virgin olive oil or nuts reduced systolic blood 

pressure and serum total cholesterol and triglyceride concentrations and increased serum high-

density lipoprotein cholesterol concentration.
8,10

 However, the histological functional 

implications cannot be neglected where membrane phospholipids are involved. The study also 

points out towards a possible link between erythrocyte membrane properties and serum 

inflammatory markers attesting the involvement of cellular mechanisms indirectly affecting the 

outcome.
8 

Several studies have expressed consistent association between adherence to the Mediterranean 

diet and enhanced preservation of left ventricular systolic function. The presentation of left 

ventricular systolic dysfunction (LVSD) has a significant effect on the prognosis of patients 

hospitalized with an Acute Coronary Syndrome (ACS).
9 

Anti-inflammatory properties of the 

Mediterranean diet are considered major contributors to the enhanced function. Inflammation 

and oxidative stress associated with ACS, effect infarct size that mainly determines the post-

infarction survival and prognosis. In addition, infarct size is the most important factor that affects 

the ventricular remodeling process. Oleuropein, which is found in olive oil, primary source of 

monounsaturated fat intake, exhibited promise in reducing infarct size and protecting a 
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reperfused myocardium from oxidative damage.
9,10

 To evaluate the relation between the 

Mediterranean diet and the development of (LVSD) at hospitalization, and the 2-year prognosis 

of patients after (ACS) Chrysohoou et al, initiated a study. The research specified the importance 

of dietary pattern modification in primary and secondary prevention of ACS. Chrysohoou et al, 

concluded that long term adherence to the Mediterranean diet is associated with a better 

prognosis of patients with ACS.
9 

However, it is important to understand that it is overall dietary 

habits that contribute to overall and cardiovascular mortality and morbidity. There might be 

many limiting factors that may weaken the association. For example, the results, based on 

specific study subjects cannot be generalized.   In addition, the duration of dietary approach is 

significant in associating strength with ultimate result. 
 

 Mediterranean-style dietary pattern is directly associated with not only decreased CVD risk but 

also correlates with avoiding metabolic syndrome traits. Metabolic syndrome is a group of risk 

factors that substantially increase the risk for heart disease and other health conditions such as 

Diabetes and stroke. With the rise in prevalence of metabolic syndrome in the United States it 

became imperative to explore the possibilities of a practical diet that may generate protective 

effects against metabolic syndrome. The Framingham Heart Study Offspring Cohort investigated 

the inverse relationship between a Mediterranean-style dietary pattern and metabolic syndrome 

incidence.
11

  

The research suggested that long-term consumption of Mediterranean-style diet may be an 

effective dietary strategy for protection against metabolic syndrome. The study concluded that, 

“if a Mediterranean-style diet delays or prevents metabolic syndrome, then individuals following 

this diet will be less likely to develop T2DM and CVD.” The findings supported the dose 
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relationship with long term intake of the Mediterranean-style diet and reduced progression of 

atherogenic dyslipidemia.
11

  

Temporal relationship in the study was apparent; as dietary information was measured before the 

outcome occurred strengthening the causal implication between the Mediterranean-style dietary 

pattern and the study’s outcomes. However some limitations questioned the reliability of the 

outcome. For example, the observation showed that of the 5 components that compose the 

metabolic syndrome incidence, only 4 components (waist circumference, fasting plasma glucose, 

triglyceride, and HDL cholesterol) were individually associated with the Mediterranean-style 

dietary pattern. In addition, the study adjusted for confounders but the possibility of residual 

confounders cannot be rule out. For example, BMI is not considered an accurate measure of 

adiposity and its adjustment posed as a residual confounder.
11 

A meta-analysis focusing on the prospective studies, comprising more than 1.5 million healthy 

subjects suggested that greater adherence to a Mediterranean diet is significantly associated with 

a reduced risk of overall mortality and cardiovascular mortality.
12 

The analysis also investigated 

the Mediterranean dietary pattern and cancer incidence and mortality, and incidence of 

Parkinson’s disease and Alzheimer’s disease. 

The cumulative analysis of 12 cohort studies showed consistent association among the results. 

The analyses exhibited a beneficial role for greater adherence to a Mediterranean diet on 

cardiovascular mortality. The results supported a two point increase in the score for adherence to 

a Mediterranean diet suggesting a 9% reduction in overall mortality and a 9% reduction in 

mortality from cardiovascular diseases. The analyses concluded that, “greater adherence to a 

Mediterranean diet is associated with a significant improvement in health status, as seen by a 

significant reduction in overall mortality.”
12
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Although the Mediterranean dietary pattern shows promise in regards to CVD, we cannot neglect 

the experimental evidence involved. For example, the heterogeneity of the diet, which is based 

on multiple components of the foods, cannot allow to be grouped uniformly. In addition, as 

mentioned earlier, the adjustment for potential confounders always poses a risk for residual 

confounding within the studies. Additionally, several studies address the dietary pattern of the 

Mediterranean diet which may not be significantly identical to the originally defined 

Mediterranean diet. Biases can also hamper the strength of association. Significantly crucial is 

the fact that multiple modifiable and non-modifiable factors affect physiologic conditions. 

Generality of the hypothesis can be challenged with specific subjects. Contrary to all the 

promising effects of Mediterranean diets, depicted by the studies presented, one has to 

distinguish the overall effect on the risk of CVD rather than focusing on individual components.      

However, the results depicted by meta- analyses exhibit clinical relevance in terms of public 

health for reducing the risk of premature death in the general population. The findings are 

congruent with guidelines and recommendations from major scientific associations that support 

Mediterranean-dietary pattern as primary and secondary prevention of major chronic diseases. 

Mediterranean-dietary pattern is not only supported and recommended due to its nutritional 

adequacy but it is also appreciated for its gastronomic qualities, by health organizations. Dietary 

Guidelines for Americans, enumerates the Mediterranean dietary pattern as an essential 

instrument for the prevention of cardiovascular disease.  Its implication as a tool for health 

promotion and disease prevention not only opens new doors for research but also portrays a 

lifestyle that is as healthful as Agrarian dietary traditions. 

 



Lubna Qureshi 
NTDT 5320 
June 14, 2012 
 

Sources: 

1. Marion Nestle. Mediterranean Diets: Historical and Research Overview. American 

Journal of Clinical Nutrition 1995;61(suppl);1313S-20S 

2. The Mediterranean Diet: A View from History. American Journal of Clinical Nutrition 

1997;66 (suppl);1053S-7S 

3. Elena Azzini, Angela Polito, Alessandro Fumagalli, Federica Intorre, Eugenia Venneria, 

Alessandra Durazzo, Maria Zaccaria, Donatella Ciarapica, Maria S Foddai, Beatrice 

Mauro, Anna Raguzzini, Lara Palomba and Giuseppe Maiani. Mediterranean Diet Effect: 

An Italian Picture. Nutrition Journal 2011; 10: 125.                 

4. Damjanov, Ivan (2012). Pathology for the Health Professions.(4th ed., p 137) Elsevier, 

Saunders  

5. Carmen Marin, Rafael Ramirez, Javier Delgado-Lista, Elena Maria Yubero-Serrano, 

Pablo Perez-Martinez, Julia Carracedo, Antonio Garcia-Rios, Fernando Rodriguez, 

Francisco Miguel Gutierrez-Mariscal, Purificacio´n Gomez, Francisco Perez-Jimenez, 

and Jose Lopez-Miranda, Mediterranean Diet Reduces Endothelial Damage and Improves 

the Regenerative Capacity of Endothelium. American Journal of Clinical Nutrition 

2011;93:267–74. 

6. Hill JM, Zalos G, Halcox JP, et al. Circulating endothelial progenitor cells, vascular 

function, and cardiovascular risk. N Engl J Med 2003; 348:593–600.  

7. Jun Dai, Dean P Jones, Jack Goldberg, Thomas R Ziegler, Roberd M Bostick, Peter W 

Wilson, Amita K Manatunga, Lucy Shallenberger, Linda Jones, and Viola Vaccarino 

Association between Adherence to the Mediterranean Diet and Oxidative Stress. 

American Journal of Clinical Nutrition 2008; 88:1364 –70. 

8. Francisca Barceló, Javier S. Perona, Jesús Prades, Sérgio S. Funari, Enrique Gomez-

Gracia, Manuel Conde, Ramon Estruch and Valentina Ruiz-Gutiérrez. Mediterranean-

Style Diet Effect on the Structural Properties of the Erythrocyte Cell Membrane of 

Hypertensive Patients, The Prevencion con Dieta Mediterranea Study. Hypertension 

2009;54:1143-1150  

 

9. Christina Chrysohoou, Demosthenes B Panagiotakos, Panagiotis Aggelopoulos, 

Christina-Maria Kastorini, Ioanna Kehagia, Christos Pitsavos, and Christodoulos 

Stefanadis The Mediterranean diet contributes to the preservation of left ventricular 

systolic function and to the long-term favorable prognosis of patients who have had an 

acute coronary event. American Journal of Clinical Nutrition 2010;92:47–54. 

 

10. Teresa T. Fung, ScD; Kathryn M. Rexrode, MD; Christos S. Mantzoros, MD; JoAnn E. 

Manson, MD, DrPH; Walter C. Willett, MD, DrPH; Frank B. Hu, MD, PhD 

Mediterranean Diet and Incidence of and Mortality From Coronary Heart Disease and 

Stroke in Women. Circulation 2009;119:1093-1100 



Lubna Qureshi 
NTDT 5320 
June 14, 2012 
 

 

11. Marcella E Rumawas, James B Meigs, Johanna T Dwyer, Nicola M McKeown, and Paul 

F Jacques. Mediterranean-style Dietary Pattern, Reduced Risk of Metabolic Syndrome 

Traits, and Incidence in the Framingham Offspring Cohort. American Journal of Clinical 

Nutrition 2009; 90:1608–14. 

 

12. Francesco Sofi, Francesca Cesari, Rosanna Abbate, Gian Franco Gensini, Alessandro 

Casini, Adherence to Mediterranean Diet and Health Status: Meta-Analysis. BMJ 2008; 

337:a1344 

  


