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Abstract: The Mediterranean diet has probably been the most studied diet since the early 1950s.
American physiologist Ancel Keys coined the term since it was based on the dietary habits of those
populations bordering the Mediterranean basin, particularly the island of Crete and southern Italy. The
motivation for the early studies lay in understanding why these populations had greater longevity and
lower occurrence of chronic-degenerative diseases and forms of cancer when compared with the
peoples of Northern Europe and North America. Traditionally, this dietary regimen was based on the
seasonality of foods and the consumption of unrefined grains, legumes, fish, vegetables, fruits, little
meat and use of olive oil as a condiment. The purpose of this paper is to understand, based on current
scientific knowledge, how the different nutrients present in such a diet can play a preventive role in
the onset of today’s most frequent diseases.
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1. Introduction

The Mediterranean diet (MD) historically refers to a dietary lifestyle, which began to be
studied in the early 1950s, typical of many countries bordering the Mediterranean Sea, mainly
Southern Italy, Spain and Greece. Willett et al. in their work [1] presented scientific evidence, still
valid today, that makes this dietary regimen ideal both for preventive purposes and to support
appropriate pharmacological intervention.

The key components on which such a diet has historically been based are, in brief, the following [2]:

- fruits and vegetables in large quantities;
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- whole grains;

- legumes and nuts;

- olive oil;

- yogurt and cheese (the latter in moderate amounts);

- eggs (maximum of 4 a week);

- red meat (a few times a week and in small amounts);

- fish and white meat (small amounts);

- wine in low amounts.

Such a diet appears to be normolipidic (25%—-35% of total calories), but one feature that
differentiates it from the typical diets of Northern European or North American countries is the
limited introduction of saturated fatty acids [3] and a ratio of monounsaturated to saturated in favor
of the first [4].

The substitution of meat as a protein food by fish obviously results in an increased intake of
omega-3 fatty acids whose preventive action against cardiovascular disease is universally
recognized [5]. The use, at least three times a week, of legumes is certainly integral to the
Mediterranean diet; these foods, in addition to providing a good amount of soluble and insoluble
dietary fiber and complex carbohydrates, are rich in proteins of medium biological value without
the presence of saturated fats. Traditionally, the methionine deficiency of legumes is compensated
for by combining them with cereals which allows the complete amino acid intake to be achieved.

The benefit of such a dietary regimen resides in its ability to maintain health and improve
longevity, as declared in 2010 by the United Nations Educational, Scientific and Cultural Organization
(UNESCO) [6]. Several benchmark indices such as the Mediterranean diet scale [7] and the
Mediterranean adequacy index [8] have been developed in order to validate the results obtained from
the numerous studies that relate the Mediterranean diet to the prevention or treatment of various
diseases such as metabolic syndrome, diabetes, cardiovascular diseases, neurodegenerative diseases
and cancer.

The present work is a narrative review of studies related to the benefits of the Mediterranean
diet and the main diseases in the elderly. The bibliography was extracted from SCOPUS database
and other databanks.

2. Mediterranean diet: Prevention and treatment of major chronic degenerative diseases
2.1. Mediterranean diet and Diabetes

Eating habits that have become ever more widespread in recent decades with increased
consumption of energy-dense foods that are low in beneficial nutrients and increasingly sedentary
lifestyles are some of the established causes that have resulted in Europe reaching rates of overweight
and obesity that are lower only than those recorded in North America World Health Organization
(WHO) European Regional Office - Obesity Report 2022 [9].

The document shows that 59% of European adults and nearly one out of every three children (29%
of boys and 27% of girls) are overweight or affected by obesity. Overweight and obesity are among
the leading causes of death and disability in the WHO European region and recent estimates suggest
that they cause more than 1.2 million deaths per year, corresponding to more than 13% of total
mortality in the Region.
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Obesity increases the risk of cardiovascular disease, type 2 diabetes mellitus (T2DM), chronic
respiratory disease and cancers such as those of the uterus, breast, colon, prostate and kidney [10].
Abdominal obesity accompanied by dyslipidemia, hypertension and insulin resistance result in
metabolic syndrome (MetS) that has been increasing significantly in recent decades. The relationship
between obesity and T2DM is so strong that the new term “diabesity” has been introduced [11].

Following the Mediterranean diet is greatly beneficial in the prevention of type 2 diabetes
mellitus and allows diabetics to better control their blood glucose. Type 2 diabetic patients who
adhere closely to the Mediterranean diet have lower levels of glycosylated hemoglobin (Hbalc) and
postprandial blood glucose [12—13]. The American Diabetes Association and American Heart
Association recommend the Mediterranean diet to improve glycemic control and cardiovascular risk
factors in type 2 diabetes. The mechanisms appear to be related to an antioxidant and anti-
inflammatory action peculiar to the phytonutrients which the cornerstone foods of the Mediterranean
diet are rich in. Glycemic control is also related to the introduction of fiber with the regular use of
whole grains, vegetables, fruits and legumes [14].

It was found that when compared with non-diabetic subjects, patients with T2D showed a worse
response to cognitive tests, visual memory, verbal memory and motor function. In addition, pre-
diabetes was also found to be positively correlated with dementia in the elderly [15].

Studies have demonstrated the relationship between the Mediterranean diet and a better gait speed
in non-diabetic older adults and a general attenuation in mobility decline [16].

2.2. Mediterranean diet and cardiovascular diseases (CVD)

Diet plays a central role in the occurrence of cardiovascular diseases. A high quantity of sugars,
sodium and saturated fatty acids can promote hypertension and obesity which negatively influence the
cardiovascular apparatus [17-19].

One of the most interesting projects to evaluate the beneficial effects of the Mediterranean
diet was PREDIMED which was conducted in Spain between 2003 and 2011and involved adults
with high cardiovascular risk. The three groups of study subjects followed, respectively, a
Mediterranean diet supplemented with extra virgin olive oil (4 tbsp/day (50 gr/day)); a
Mediterranean diet with nuts (30 g/day); and a low-fat diet. The study showed how the first two
groups presented a 30 percent decrease in the risk of cardiovascular events [20] and benefits such
as improved lipid status, decreased inflammatory status and reduced insulin resistance [21] in
comparison with the control group.

Normally at the mitochondrial level, our cells produce reactive oxygen forms (ROS) such as
superoxide anion (O*), hydrogen peroxide and hydroxyl radical (*OH) [22]. Such oxygen free radicals,
if not properly counterbalanced by antioxidant action by the body, generate harmful oxidative stress to
the cells and tissues of our body triggering reactions with other biomolecules such as DNA and lipids.
This is one of the causes of chronic degenerative diseases including atherosclerosis and cancer. The
defense mechanisms of our cells are carried out by enzymes such as catalase, superoxide dismutase
(SOD) and glutathione peroxidase (GPS) for whose cellular production the intake of minerals (iron,
copper, selenium and zinc) is indispensable. Additional help in carrying out antioxidant action is played
by vitamins A, C and E, phytonutrients such as flavonoids, lutein and lycopene which are found in
foods such as watermelon, apples, grapes, red fruits, tomatoes, and green leafy vegetables which in
addition are also sources of minerals. Therefore, the dietary intake of such biomolecules is extremely
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important for preventing and treating cardiovascular disorders [23]. Concerning omega-3 fatty acids,
a daily intake of 500 mg of eicosatetraenoic and docosahexaenoic acid and 10 g of linoleic acid is
recommended [24]. Linoleic acid is contained in vegetable oils such as olive oil (13%-18%) [25],
peanut oil (29%-35%) [26], sesame oil (44%—47%) [27], sunflower oil (32%—-35%) [28] and tomato
seed oil (47%-61%) [29]. The linoleic content is influenced by many factors such as cultivar and
thermal treatments [24—29]. The inclusion of fish in the diet (1-3 times a month) was found to reduce
the risk of an ischemic stroke by 15% and consumption of 1-4 times a week was found to reduce this
risk by 32% [30].

2.3. Mediterranean diet and forms of cancer

After cardiovascular disease, as highlighted by GLOBOCAM estimates [31], cancer is the second
cause of death and disability in much of the world (Asian countries, Europe, North America). This
2020 data shows that after breast cancer, the most prevalent forms of cancer are lung, colorectal and
prostate cancer. According to the PURE study in high- and middle-income countries the incidence of
these diseases has already surpassed that of cardiovascular disease [32]. Numerous studies in recent
years have highlighted the correlation between a proper Mediterranean diet and the prevention of these
forms of cancer [33].

The introduction of polyphenols into the diet seems able to reduce breast cancer and its
recurrence. Many of the biological actions of polyphenols have been attributed not only to their
antioxidant properties but also to their pleiotropic effect by being able to influence different
metabolic pathways [34]. The action carried out by polyphenols can delay and reduce carcinogenic
processes in breast tissue [35-36]. Among polyphenols, the action of oleuropein, found in both olive
fruits and leaves, is of interest for its antiproliferative action on breast cancer cells [37].

With reference to colorectal cancer, we report the study carried out in Spain on around 41000
subjects aged between 29 and 69 years which aimed to evaluate the preventive effects of diet against the
onset of this disease. The study was based on a comparison of three different dietary patterns identified
as: Western (with high intakes of both saturated fats from dairy products and red meat, refined grains,
caloric drinks and sweets), Prudent (with use of light cheeses, vegetables, fruits, whole grains and juices)
and Mediterranean (with consumption of fish, legumes, vegetables, whole grains, boiled potatoes, fruit,
olive oil and low consumption of juices). The study [38] found both a protective action of the
Mediterranean dietary pattern and an increased risk with the Western dietary pattern while the prudent
pattern did not seem to influence the frequency of occurrence of this cancer [39]. The protective action
of the Mediterranean diet may be related to several factors: the increased introduction of antioxidant
nutrients that have a DNA-protective action by counteracting the oxidative power of free radicals [40];
intestinal regularity as a consequence of an increased introduction of dietary fiber [41]; and the creation
of a favorable microbiota [42—43].

With regard to prostate cancer, although following the Mediterranean diet may reduce its
incidence, the curative aspect has not been well delineated [44]. It is reported that the antioxidant and
hypolipidemic action may be of benefit to individuals with localized prostate cancer [45]. However, it
is well established that a Western diet rich in processed foods and high in calories, may be one of the
causes of the increase in this disease.
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2.4. Mediterranean diet and Alzheimer s and cognitive decline

The rise in the elderly population is increasingly evident not only in industrialized countries but
also in developing countries. The increase in life expectancy is leading in parallel not only to an
increased presence of chronic-degenerative diseases but also neurological problems such as
Alzheimer’s disease or cognitive impairment.

Can the Mediterranean diet play a preventive role against such diseases? The predisposing factors
for Alzheimer’s disease, currently the most common cause of dementia, include the following:

- the deficiency of antioxidant agents such as vitamins. C, E, B¢, B12 and folate [46—48];

- the excessive introduction of saturated fatty acids at the expense of mono- and polyunsaturated [49];

- the excessive introduction of simple sugars resulting in increased glycaemia, such that Type II
Diabetes mellitus becomes a predisposing factor [S0-51];

- energy and nutritional malnutrition, often linked to the onset of the disease itself [52] which can
damage the appetite control center.

Although studies conducted on the Mediterranean diet and its possible link to a decreased
incidence of Alzheimer’s disease are not numerous, it may be considered that based on food variety
and the introduction of the above-mentioned nutrients such a diet could play a preventive role.

Also, for cognitive impairment the study carried out on 1864 elderly people living in Greece
whose adherence to the Mediterranean diet was assessed by using the Mediterranean dietary score
(MedDietScore) [53] showed that adherence to this diet may have a beneficial effect [54].

Felisatti et al. associated the Mediterranean diet with higher brain glucose metabolism in the
medial temporal lobe and higher performance on attention tests in APOE4 which is the main genetic
risk factor for Alzheimer’s disease [55].

Gaynor et al., showed that the Mediterranean Diet may support cognitive function despite changes
in brain connectivity [56].

Shannon et al. accessed on the UK Biobank, an updated study of more than half a million participants,
reported the results for an investigation into disease in middle and older age. They found that the higher
the adherence to a MedDiet the lower the risk of dementia independent of genetic factors [57].

3. Conclusions

Extensive research over the past seventy years has shown that the preventive action of the
Mediterranean diet together with pharmacological treatment protects against most of the chronic-
degenerative diseases found in old age. However, in recent decades the principles on which that diet
was based have been lost even in Mediterranean countries in favor of the consumption of ultra-
processed, high-calorie and low-fiber foods.

The choices made by the governments both of high-income and of developing countries should
encourage the production and consumption of those foods that characterized the original
Mediterranean diet, a choice which would be reflected in a decrease in health care spending.
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