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Abstract

Objective: To review the evidence that the traditional Mediterranean diet is associated
with longevity.
Setting: Elderly persons of both genders in Greece, Spain, Denmark and Australia
studied by different groups of investigators.
Methods: Adherence to the principles of the Mediterranean diet was operationalised
through a score devised a priori, and study participants were followed up until death
or the end of the study. Proportional hazard models were used.
Results: Closer adherence to the Mediterranean diet was associated with a significant
decrease in general mortality among the elderly persons studied.
Conclusion: The Mediterranean diet is positively associated with longevity among the
elderly. If the assumption holds that there is no interaction between age and diet with
respect to general mortality, it can be inferred that the traditional Mediterranean diet
represents a healthy nutritional pattern.
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The Mediterranean culture, more than most others,

integrates the past and the present. Some 20 countries

can be thought of as Mediterranean. Their populations

vary in culture, ethnicity, religion, economic development

and other factors that can influence dietary intake. But the

dietary patterns that prevail in the Mediterranean region

have many common characteristics. Most of them stem

from the fact that olive oil occupies a central position. We

could define the Mediterranean diet as the dietary pattern

found in olive-growing areas of the Mediterranean region

in the late 1950s and early 1960s, when the consequences

of World War II were overcome, but fast-food culture had

not yet reached the area.

Keys and his colleagues were the first to hypothesise

that the traditional Mediterranean diet has beneficial

effects on a range of diseases, and they provided

ecological evidence in support of their hypothesis with

respect to coronary heart disease (CHD). More recent

papers, which evaluated the evidence accumulated over

the years, have indicated that the traditional Mediterra-

nean diet meets several important criteria for a healthy

diet.

Direct evidence in support of the beneficial properties

of the Mediterranean diet has also become available.

These data derive from four studies, which have used a

diet score devised a priori on the basis of eight desirable

key features of the traditional common diet in the

Mediterranean region.

The traditional Mediterranean diet may be thought of as

having eight components:

1. High ratio of monounsaturated to saturated dietary

lipids (mainly olive oil);

2. Moderate ethanol consumption;

3. High consumption of legumes;

4. High consumption of non-refined cereals, including

bread;

5. High consumption of fruits;

6. High consumption of vegetables;

7. Low consumption of meat and meat products;

8. Moderate consumption of milk and dairy products.

Fish intake is also a desirable characteristic of the

Mediterranean diet, but has depended on the proximity

to the sea.

In these studies, it was hypothesised that a diet with

more of these components has beneficial effects, whereas

a diet with fewer of these components would be less

healthy. These assumptions were based on the collective

epidemiological and biological evidence.

The Greek study

In the first study1, data collected in three Greek villages

provided the opportunity to evaluate prospectively the

role of diet in the survival of elderly Greeks. The data were

collected from 182 elderly residents, as part of an

international cross-cultural study of food habits in

later life. Diet was assessed with a validated, extensive,
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semi-quantitative questionnaire on food intake. A one-unit

increase in the previously indicated score, rising from zero

(bad) to 8 (excellent), was associated with a significant

17% reduction in overall mortality. This study provided the

first direct evidence that the Mediterranean diet favourably

affects life expectancy, at least among elderly people.

The Danish study

Results of studies of Mediterranean diet in Mediterranean

populations may, however, be confounded by the likely

association of adult diet with early-life nutritional patterns

and culture-specific psychosocial variables like social

support. Yet a study performed in Denmark2 provided

similar results.

This study examined the association of a Mediterranean

dietary pattern with total mortality in a cohort of elderly

people living in a northern European community. Diet and

nutritional status were studied among 202 elderly men and

women born between 1914 and 1918 and living in a

Danish municipality in 1988. They were followed for 6

years. A diet score, with seven dietary characteristics of the

Mediterranean diet, was associated with a significant

reduction in overall mortality. A one-unit increase in the

diet score was associated with a significant 21% reduction

in mortality. The authors concluded that the Mediterra-

nean diet score predicts survival even in a northern

European population.

The Australian study

A study3 was undertaken in Melbourne, Australia, among

elderly Anglo-Celts and Greek Australians, with two

objectives:

. To examine whether the results from the studies in rural

Greece and Denmark could be replicated in an urban

setting in Australia;

. To examine whether the apparent benefits of the

Mediterranean diet are transferable to population groups

with very different dietary habits, like the Anglo-Celts.

This study involved 141 Anglo-Celts and 189 Greek

Australians of both genders aged 70 years or more. The

researchers evaluated whether adherence to the principles

of a Mediterranean diet affects the survival of elderly

people in a non-Mediterranean country. A one-unit

increase in the diet score was again associated with a

17% reduction in overall mortality. Mortality reduction

with increasing diet score was at least as evident among

Anglo-Celts as among Greek Australians.

The Spanish study

A study4 was also undertaken in Spain to examine the

Mediterranean diet in relation to overall survival among

institutionalised, elderly non-smokers. One hundred and

sixty-one Spanish non-smokers of both genders, aged 65

years or more, were followed for 9 years. A one-unit

increase in the eight-unit Mediterranean diet score was

again associated with a significant 31% reduction in

mortality among elderly subjects, although the effect was

evident only among persons younger than 80 years.

What is the best diet?

So, what is the best diet? Most of our existing knowledge,

translated into various guidelines or recommendations,

relies on associations between food groups, foods and

nutrients on one hand, and incidence of specific diseases

on the other, mainly with respect to the two most common

categories of diseases: cardiovascular disease and cancer.

The health effects of overall dietary patterns may be of

critical importance, but until recently there has been no

simple way to adequately harvest the dietary pattern

information in an epidemiological investigation5.

The conclusion of these four studies, however, was that a

diet that adheres to the principles of the traditional

Mediterranean one is associated with longer survival. The

useof dietary patterns could be a powerful tool towards our

conceptualisation of the role of diet in chronic diseases.

The Mediterranean diet is dominated by the consump-

tion of olive oil and by high consumption of vegetables and

fruits6. The data in Figs 1 and 2 were retrieved from the

DAFNE (DAta Food NEtworking) food databank and

present thedisparity in the added lipids (includingolive oil)

and vegetable consumption among 10 European countries.

It is evident that Greece and Spain are the two countries

where the consumption of olive oil and vegetables is

particularly high.

In Greece, but probably in other Mediterranean areas as

well, the consumption of vegetables includes various wild

greens, which are traditionally collected throughout the

country and consumed in various ways. They are usually

prepared with virgin olive oil. The wild edible greens

eaten frequently in rural areas in the form of salads and

pies contain very high quantities of flavonoids, which are

generally considered one of the most important categories

of antioxidant in the human diet7. It is worthwhile to note

that wild greens have a considerably higher flavonoid

content than an equal quantity of red wine or black tea,

which are considered principal sources of flavonoids for

northern European countries.

Supporting biological evidence

Biochemical, clinical and epidemiological research has

provided a solid biological foundation for the health

benefits of the Mediterranean diet. It has been established

that moderate drinking of alcoholic beverages reduces the

risk of CHD, probably by increasing levels of serum high-

density lipoprotein (HDL) cholesterol8– 10. Moderate
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consumption of wine, as a rule during meals, is a

characteristic of the Mediterranean diet. Perhaps more

important, it has now been established that monounsatu-

rated lipid, mostly from olive oil, increases HDL

cholesterol more than does polyunsaturated lipid and

substantially more than do carbohydrates, making it an

optimal energy-generating nutrient11.

There is also powerful evidence that consumption of

vegetables and fruits reduces the risk of most forms of

cancer12. High consumption of vegetables and fruits is

typical in the Mediterranean diet and helps to explain

the relatively low incidence of several forms of cancer in

the Mediterranean region. In addition, recently accumu-

lated evidence on the deleterious role of plasma

homocysteine levels on CHD risk provides an additional

foundation for the inverse association between the

consumption of vegetables, on the one hand, and CHD

and peripheral arterial disease, on the other13–17.

Homocysteine levels are reduced by folic acid found

mainly in vegetables.

In addition to the indicated established biological

processes that help to explain the beneficial effects of the

Mediterranean diet, several others are currently being

investigated, mainly in relation to olive oil. Thus, there is

converging evidence that olive oil conveys protection

against breast cancer18. There are also findings that olive

oil may reduce the risk of some forms of dementia19 and

perhaps of endometrial and ovarian cancer. Vitamin E,

which exists in abundance in olive oil, has been reported

to reduce the risk of CHD20, and diets rich in

monounsaturated fatty acids have broad beneficial effects

on plasma lipoproteins21. A recent study indicates that

monounsaturated lipid, mostly from olive oil, is associated

with a significant decrease in the risk of sporadic colorectal

cancer with wild-type ki-ras genotype22.

Olive oil and complex carbohydrates derived from

legumes, whole-wheat bread and cereals, all plentiful in

the Mediterranean diet, are only weakly conducive to

postprandial hyperglycaemia, which is implicated in the

pathogenesis of diabetes mellitus23,24. Monounsaturated

lipids derived from olive oil have been reported to

increase bone mineral density and reduce the risk of

osteoporosis25.

Longevity linked to quality of life is the goal for a

productive and successful ageing. Nutrition and diet have

not been part of mainstream research on quality of life.

Nevertheless, there is some evidence that an important

element of the Mediterranean diet, that is olive oil, may

contribute to the preservation of cognitive function and

physical performance in old age19.

From science to policy

The Mediterranean diet needs to be promoted assertively in

Mediterranean countries, as well as elsewhere. When the

objective is to promote the healthy traditional Mediterra-

nean diet to Mediterranean people, science is supported by

tradition and culture. After almost half a century of

Fig. 2 Average vegetable availability (g person21 day21) in 10
DAFNE countries, circa 1990. DAFNE – DAta Food NEtworking

Fig. 1 Average total added lipid availability (g person21 day21) by type, in 10 DAFNE countries circa 1990. DAFNE – DAta Food
NEtworking; GR – Greece; ES – Spain; BE – Belgium; GE – Germany; IE – Ireland; LU – Luxembourg; NO – Norway; UK – United
Kingdom; HU – Hungary; PO – Poland
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commercial pressures on the Mediterranean people to

change their nutritional lifestyle, they have to be reassured

that they used to have one of the best dietary patterns. In

addition, practical steps need to be taken, starting with

mass catering establishments. Governmental institutions,

such as schools, hospitals and the army, should base their

menus on the Mediterranean tradition. Moreover, an

infusion of glamour is needed and here one could learn

from the advertising companies. Official dinners and

receptions should honour our Mediterranean traditions

and the Mediterranean diet pyramid (Fig. 3) should be

actively promoted26.

Conclusion

It is not certain that the Mediterranean diet can fully

explain the good health of Mediterranean people, but it

appears unquestionable that it contributes to it. It has

been argued that the relaxing psychosocial environment

in most Mediterranean countries, and preservation of the

habit of an extended family structure, may also play

contributory roles. These influences, however, are still

integral parts of our Mediterranean traditions, and their

preservation could also help the preservation of the

Mediterranean diet itself.
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