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Abstract

The Mediterranean diet (MedDiet) is considered one of the healthiest dietary patterns.
Current scientific evidence supports that this dietary pattern is associated with lower
prevalence and incidence of a number of chronic diseases, such as cardiovascular disease,
diabetes, cancer, and age-related cognitive decline as well as reduced overall mortality.
The Mediterranean diet includes a wide variety of foods that are eaten in moderation
and enjoyed in a positive social environment. It is characterized by a high intake of fruits
and vegetables, whole grains, legumes, nuts, fish and seafood, white meats, olive oil,
herbs, and spices paired with moderate consumption of fermented dairy products and
wine and low intake of red meat, butter, and sugar. The generic term “Mediterranean
diet” was coined in the Seven Countries Study led by Ancel Keys in the 1950s. Yet, in
spite of its name, this dietary pattern and its benefits are not confined exclusively to the
Mediterranean Basin. Among other world regions, Central Chile exhibits climate, agri-
culture, and culinary traditions similar to various Mediterranean countries. It is therefore
essential to increase awareness about the Mediterranean-like richness of both produce
and culinary culture beyond the Mediterranean Basin. Active promotion of this dietary
pattern may offer health benefits and improve the quality of life in many populations
worldwide.

Keywords: Mediterranean diet, human health, chronic disease prevention, Chile, lifestyle

1. Introduction

Noncommunicable diseases (NCDs), also known as chronic diseases, are the leading cause
of death worldwide, representing an increasing healthcare burden and a growing concern
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for national and international public health agencies [1]. Currently, most NCD deaths occur
in low- and middle-income countries rather than in developed regions. The rise of NCDs—
obesity, diabetes, cardiovascular diseases, chronic lung disease, and cancer —has been driven
by predisposing lifestyle-related risk factors, including physical inactivity, unhealthy diet,
and tobacco use. Notably, diets rich in saturated fats, polyunsaturated omega-6 fatty acids,
trans-fatty acids, and refined carbohydrates—along with a low supply of antioxidants and
fiber —are harmful to human health [2].

At the population level, there is a consensus that lifestyle improvement is the most cost-effective
approach that can be used in preventive and therapeutic programs aimed at stopping the ongo-
ing NCD epidemic and avoiding excessive medicalization of NCD management through phar-
macological or surgical interventions. Among these lifestyle improvement measures, promotion
of a healthy diet plays a critical role. Indeed, healthy dietary patterns can modify the population
risk profile for chronic diseases, and the association between high-quality diet, better health, and
less disease is widely accepted [3].

A large amount of scientific evidence supports the claim that the Mediterranean diet
(MedDiet) is beneficial for human health and disease prevention [4, 5]. However, this
dietary pattern and its benefits are not exclusively confined to the Mediterranean Basin.
Among others, Central Chile is one region that exhibits climate, agriculture, and culinary
traditions similar to various Mediterranean countries. In this book chapter, we (1) review
the origin of the MedDiet concept; (2) analyze evidence supporting its positive impact on
human health; (3) assess geographical, ecological, and agricultural evidence indicating
that Central Chile may be considered a Mediterranean-like region; (4) discuss traditional
Chilean cuisine as related to Mediterranean diets; and (5) analyze pilot studies on dietary
Mediterranization and its impact on biomarkers, risk factors, and disease conditions in
Chilean adults.

2. The Mediterranean diet

The MedDiet is currently considered one of the healthiest dietary patterns in the world
[4, 5]. MedDiet was born and popularized as a concept in the middle of the twentieth
century as a consequence of major findings reported in the Seven Countries Study, led
by Ancel Keys and colleagues in the 1950s, which compared the relationship between
dietary habits and cardiovascular disease outcomes in 16 different cohorts from the USA,
Japan, Finland, the Netherlands, former Yugoslavia, Italy, and Greece [6]. Comparative
follow-up from 5 to 25 years confirmed a lower mortality from coronary heart disease and
showed decreased overall mortality and longer life expectancy in association with dietary
patterns found in Crete and Corfu (Greece), Montegiorgio (Italy), and Dalmatia (Croatia,
formerly in Yugoslavia), despite the consumption of a high-fat diet due to significant
intake of olive oil [7].

Itis important to emphasize that there is no single MedDiet pattern. In fact, the Mediterranean
Basin includes several countries that differ in their dietary intake. However, an overall
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Mediterranean dietary pattern can be defined in Spain, Southern France, Italy, and Greece—
and even in North Africa and the Middle East—where diets are characterized by high intake
of fruits and vegetables, whole grains, legumes, nuts, fish and seafood, white meats, olive
oil, herbs, and spices; moderate consumption of fermented dairy products and wine; and
low intake of red meat, whole milk, and butter as well as sugar and sugary foods. From a
nutritional perspective, the MedDiet is low in saturated fats, refined carbohydrates, and ter-
restrial animal protein, is high in antioxidants, fiber, and monounsaturated fats; and exhib-
its an adequate omega-6/omega-3 fatty acid balance. As indicated by this description, the
MedDiet includes a wide variety of foods that are combined in a specific consumption fre-
quency (Table 1) to prepare appealing and tasty meals rather than restricting specific foods
or nutrients.

The MedDiet includes a wide range of foods rich in bioactive components, which are
responsible for the dietary pattern’s beneficial health effects [8-12]. Among these com-
ponents, the most important are antioxidants, fiber, and phytosterols from vegetables,
fruits, virgin olive oil, and wine; monounsaturated fatty acids from olive oil; omega-3 fatty
acids mainly from marine products and nuts; and probiotics provided by fermented foods
such as cheese, yogurt, and others. Through multiple concurrent and synergistic mecha-
nisms, the MedDiet generates diverse and favorable physiological and metabolic changes
(e.g., improvement in antioxidant defense, lipid profile, blood pressure, inflammation,
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Food group Consumption frequency

Vegetables Daily, in abundant amount, three or more servings per
day, raw or cooked

Fruits Daily, in abundant amount, two or more servings per
day

Olive oil Daily, three to six tablespoons per day, as main fat source

Cereal grains, mainly bread and pastries

Legumes

Nuts

Dairy products, mainly fermented yogurts and cheeses
Eggs

Fish and seafood

Poultry

Red and processed meats

Wine

Spices and condiments

Daily, three to four times a day, in moderate amount
At least three times a week

At least three times a week

Daily, two to four servings per day

One to four units per week

Two to four times per week

Two to four times per week

One time per week or less

Daily, moderate consumption (one glass a day for
women and two glasses a day for men), on a regular
basis, mainly with meals

Daily, varied use in the preparation of meals

Table 1. Food components and consumption frequencies in a Mediterranean diet.
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and coagulation together with modulation of gene expression) [8, 13-16] that ultimately
improve health, lower the risk of chronic diseases, promote longevity, and enhance qual-
ity of life.

However, the MedDiet includes more than just food. The term diet is being derived from the
Greek word diaita which has the meaning of the way of life/lifestyle. The MedDiet constitutes
a set of skills, knowledge, and traditions stretching from the land to the table, including
farming, fishing, conservation and processing, preparation, and —finally —consumption of
food. Furthermore, this lifestyle also promotes social interaction, since familial and com-
munal meals are the cornerstone of social customs and festive events. As a result, UNESCO
recognized the MedDiet as Intangible Cultural Heritage in 2010 [17].

3. Mediterranean diet and human health/disease prevention

Increasing observational and interventional scientific evidence illustrates that MedDiet is ben-
eficial for human health and disease prevention, leading to considerable interest in its applica-
tion as a tool for attenuating the global impact of NCDs.

3.1. Observational studies

Several cross-sectional and prospective cohort studies have associated the MedDiet with
lower prevalence and incidence of a number of chronic conditions, such as metabolic syn-
drome (MS), diabetes, coronary artery disease, cancer, and neurodegenerative diseases, as
well as reductions in overall mortality.

MS is a set of clinical conditions that increases the risk of cardiovascular disease and other
health complications. A large meta-analysis concluded that adherence to a Mediterranean-
type diet is associated with a lower risk of MS, with a protective effect on all its components
(hyperglycemia, high triglycerides, low HDL cholesterol, high blood pressure, and abdomi-
nal obesity) [18]. A high MedDiet score has also been correlated with a lower incidence of dia-
betes as well as improved metabolic control and decreased total mortality in diabetic patients
[19-21]. Furthermore, meta-analysis of several large prospective cohort studies indicates that
increased adherence to a MedDiet is significantly associated with reduced cardiovascular dis-
ease incidence and mortality [22, 23].

In regards to cancer, meta-analysis based on cumulative information showed that high adherence
to MedDiet consumption was associated with lower incidence and mortality from malignant
neoplasia [24]. More specifically, the lower overall risk of cancer found in Mediterranean coun-
tries is mainly due to a lower incidence of colon, endometrial, breast, and prostatic cancer [25].

Given the ongoing aging of the world population, the prevalence of neurodegenerative dis-
eases has dramatically increased. In several observational studies, the MedDiet pattern has
been linked with attenuation of mild cognitive impairment associated with aging as well as
reduced incidence of Alzheimer’s and Parkinson’s diseases [26]. All these findings have been
confirmed by meta-analytical approaches [22, 24].
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3.2. Interventional studies

To date, several randomized clinical trials have shown that Mediterranean-type diets are
more effective than other diets in inducing clinically favorable long-term changes in cardio-
vascular risk factors and inflammatory markers [27]. This evidence strongly suggests that a
MedDiet may have positive effects on clinical outcomes related to NCDs. Indeed, prospective
interventional clinical studies—particularly the PREDIMED (Prevention with Mediterranean
Diet) initiative in Spain [28] —have established that following a Mediterranean-type diet low-
ers the incidence of cardiovascular disease and attenuates the risk of diabetes, breast cancer,
and age-related cognitive decline.

The first prospective intervention trial assessing MedDiet’s impact on clinical outcomes was
the Lyon Diet Heart Study (1988-1992). In this study, patients with a previous myocardial
infarction (MI) were randomized to either a-linolenic fatty acid-enriched MedDiet or a pru-
dent control diet [29]. The major finding was that, after a follow-up period of 27 months, sub-
jects following the MedDiet had a significantly reduced recurrence of MI and other cardiac
events as well as decreased overall mortality. An extended follow-up (46 months) confirmed
these findings indicating the long-term effectiveness of the MedDiet in reducing coronary
clinical events in secondary prevention [30].

More recently, the multicenter PREDIMED study was conducted in Spain, between the years
2003 and 2011. This study included men and women with high risk for NCDs but without
previous cardiovascular events. Participants were randomized to MedDiet supplemented
with extra virgin olive oil, MedDiet supplemented with nuts, or a low fat diet (control group)
[28]. Both types of MedDiet intervention groups showed benefits on different cardiovascular
risk factors such as dyslipidemia, insulin resistance, inflammation, and oxidation [28]. They
also had a favorable effect on MS, improving its components and decreasing its overall preva-
lence via reversion with respect to baseline [31, 32]. After 4.8 years of follow-up, participants
assigned to MedDiets —supplemented with either olive oil or nuts—exhibited a 30% reduc-
tion in cardiovascular event risk, mainly due to stroke, compared to the control group [33].
Additional analyses of this trial have revealed a significantly lower incidence of newly diag-
nosed cases of diabetes among nondiabetic subjects who followed a MedDiet as compared
to the control group [34]. Finally, the PREDIMED study also demonstrated that the MedDiet
reduces cognitive impairment associated with aging [35] as well as breast cancer incidence
[36]. The PREDIMED study therefore provides strong scientific evidence regarding the ben-
eficial role of MedDiet in the prevention of cardiovascular disease and other NCD-related
conditions, validating the evidence derived from previous cross-sectional and longitudinal
observational studies.

4. Central Chile: Mediterranean-like ecosystem and food production

The Mediterranean Basin is the largest Mediterranean ecosystem in the world. However,
there are four more places in the world where Mediterranean ecosystems can be found:
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California, South Africa, Southwest Australia, and Central Chile (Figure 1). Geographically, these
Mediterranean ecosystems are localized on the western coasts of continental landmasses, at
latitudes comprised between 30 and 45° north or south [37]. All of these regions are consid-
ered biodiversity hot spots with some of the world’s best environments for agriculture and
human habitation.

Cool, wet winters and hot, dry summers characterize the climate in these regions, and the
vegetation is primarily evergreen or deciduous shrublands. Mediterranean agriculture is also
defined by the cultivation of specific fruits, vegetables, and grains such as olives, grapes, garlic,
lemons, oranges, tomatoes, chickpeas, eggplants, peppers, and fennel. In fact, the distribution
of the primary olive oil and wine-producing regions of the world, two emblematic products
from Mediterranean agriculture, is remarkably similar to that of the Mediterranean ecosys-
tems. These ecosystems also determine livestock use, which includes mostly sheep and goats,
leading to high availability of cheese and yogurt but low access to red meat and butter. These
foods, together with fish and seafood harvested from Mediterranean coastal regions, are cru-
cial components of MedDiets as indicated above.

The MedDietis also a consequence of the global exchange of domesticated animal and plant spe-
cies and gastronomic traditions of the Mediterranean region. Inhabitants of the Mediterranean
regions devised culinary practices that rendered their cuisine attractive, healthy, and cultur-
ally important. However, the Mediterranean food basket is in fact the result of domesticated
food species exchanged mainly between the Americas, Europe, North Africa, and Asia. Some
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Figure 1. Mediterranean ecosystems of the world. There are five main Mediterranean ecosystems located between
latitudes 30 and 45° of both hemispheres [50].
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emblematic foods are native to the Americas, such as potatoes and tomatoes, which are from
the Andean regions of Ecuador, Peru, and Chile. Common beans and green beans along with
sweet and hot peppers are native to Mexico, Central America, Bolivia, and Peru. Corn is native
to Mexico and the northern zone of Central America, broad beans and artichokes come from
North Africa, chicken and rice come from China, and citrus comes from Southeast Asia, while
garlic and onions are native to Central Asia. Meanwhile, eggplants come from India, and
many spices come from Asia and other regions (Figure 2) [38].

Central Chile, a 1000 km narrow band (30-36°S) located west of the Andes mountains, also
exhibits a Mediterranean-like environment, as previously reviewed in Ref. [39]. The eco-
logical conditions of Central Chilean result in agricultural and livestock patterns similar to
those generated in countries located in the Mediterranean Basin. In fact, data from the UN
Food and Agriculture Organization indicated that Chilean food production, availability, and
consumption at the end of the twentieth century were similar to that which was reported in
Italy and Spain [40].
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Figure 2. The Mediterranean diet includes foodstuffs derived from animal and plant species that originated in different
regions of the world.

5. Mediterranean diet style in Chile

Traditional Chilean cuisine uses ingredients and cooking techniques that are very similar to
those utilized in the Mediterranean culinary traditions of Spain, Italy, and Greece [37, 40].
Characteristic Chilean dishes, such as charquicin (stewed vegetables with minced meat), porotos
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granados (stewed vegetables, basil, and fresh beans), porotos con riendas (stewed vegetables, beans,
and pasta), cazuela de ave (boiled chicken, potatoes, pumpkin pieces, green beans, carrots, pars-
ley, rice, and corn), and tomaticin (stewed onion, tomato, corn, and minced meat), are prepared
on a flavored base that contains onions, oregano, cumin, black pepper, paprika, and sautéed
garlic. This flavor base is similar to Spanish sofrito, Italian soffritto, or French mirepoix. Fish (such
as conger eel in caldillo de congrio) or seafood (such as mussels, scallops, sea squid, barnacles, and
other shellfish in mariscal) are often prepared in Mediterranean-type soups made with tomatoes,
carrots, potatoes, onions, red and green peppers, garlic, oregano, chili peppers, and parsley.
Traditionally, Chilean dishes are also served with fresh parsley and cilantro. Two popular salads
are prepared with tomato, onion, and parsley or celery combined with avocado and walnuts.
Salads are usually dressed with oil, salt, and lemon juice. Traditional pebres are prepared using
finely chopped onion, garlic, tomato, parsley, chili, and cilantro and are dressed with vinegar,
salt, and oil (Figure 3). Wine consumption is also an important part of Chilean culture.

Traditional Chilean cuisine thus exhibits key Mediterranean characteristics, and the promotion
of MedDiet in Chile offers a great opportunity for the management of ongoing epidemiologi-
cal transition and increasing incidence of risk conditions and NCDs in Chile [37, 41]. In fact,

Figure 3. Traditional dishes from Chile. Chilean recipes use ingredients and cooking techniques that are very similar to
those utilized in culinary traditions of the Mediterranean region. Upper row: charquicin, porotos granados, and porotos con
riendas; middle row: cazuela de ave, tomaticin, and caldillo de congrio; lower row: mariscal, pebre, Chilean salad, and salad
with celery, avocado, and nuts.
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data from 2010 to 2015 collected through Programa Aliméntate Sano (www.alimentatesano.cl),
an open-access online platform created and led by our institution to provide general lifestyle
(including the MedDiet) and health information and resources to the Chilean population, indi-
cate that Chilean adults who exhibit higher adherence to MedDiet (based on a locally devel-
oped and validated score) [42] have a lower prevalence of overweight, obesity, and MS [43].
Furthermore, this cross-sectional study suggests that even small improvements in adherence to
MedDiet may be associated with a significant decrease in obesity/overweight and MS, though
this claim requires further testing.

In spite of the importance of MedDiet in Chile, current economical and epidemiological tran-
sitions as well as ongoing lifestyle changes are negatively impacting the use of traditional
cuisine and dietary habits in the Chilean population [37, 40, 41]. Information obtained from
the Programa Aliméntate Sano database (n = 53,366 subjects) demonstrate that only 10% of the
sampled population complies with a Mediterranean-type diet (2) with higher adherence in
women, at older ages, and at higher educational levels. These latter demographic trends are
comparable to those obtained with similar MedDiet indexes applied in other Mediterranean
and non-Mediterranean populations.

6. Dietary Mediterranization studies in Chile

In Chile, some studies have already been conducted to evaluate the impact of the MedDiet on
laboratory and clinical parameters.

In one study conducted in 1998, individuals subjected to a 3-month MedDiet intervention
showed greater antioxidant capacity and less oxidative damage [44], better fatty acid profile [45],
hemostasis [46], and endothelial function [47] compared with those following a Western diet. In a
second more recent study (2014), a calorie-restricted MedDiet resulted in decreased serum levels
of advanced glycation end products in premenopausal women with overweight or obesity [48].

Finally, dietary Mediterranization and its effect on the prevalence of MS and its components
were evaluated at a workplace. During this intervention, a Mediterranization of the partici-
pants’ diet was observed (measured by MedDiet score [42]) in association with a significant
improvement of MS components as well as MS itself by the end of the study [49].

7. Concluding remarks

The MedDiet has been shown, with ample scientific solvency, through both observational
and interventional studies, numerous benefits in the prevention, and treatment of high-risk
conditions and/or NCDs; these benefits are most likely explained by the MedDiet’s favorable
composition including a wide variety of important bioactive compounds and nutrients.

With regard to our country and based on the ecosystem, agricultural conditions, and culinary
traditions of Central Chile, the MedDiet may play a key role in public policies for health pro-
motion and disease prevention. It also offers enormous expectations—beyond healthcare —for
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well-being improvement, economic and social development, and global quality of life advance-
ment in the Chilean population and society.
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