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ARTICLE INFO ABSTRACT

Handling editor: Dr. A. Siani In recent decades, an increasing body of research has highlighted significant scientific evidence linking adher-
ence to the Mediterranean diet with a reduced risk of chronic diseases. Simultaneously, concerns about the
environmental impact of the food system have intensified, particularly considering projected population growth
in the coming years. This work introduces a new graphical representation of the traditional Mediterranean di-
etary model, developed by a dedicated Working Group of the Italian Society of Human Nutrition (SINU). This
new model emphasizes plant-based foods, including fruits, vegetables, whole grains, legumes, and extra-virgin
olive oil, at its foundation, reflecting their historical and scientific significance in the Mediterranean diet. Ani-
mal products, particularly red and processed meats, are de-emphasized, with dairy, white meats, and eggs
recommended for moderate, weekly consumption. The pyramid also advocates limiting added sugars, salt, and
alcohol to address their links with chronic diseases. Sustainability principles are woven into the framework,
prioritizing local, seasonal, and minimally processed foods while discouraging food waste. The pyramid aligns
with global recommendations from FAO and WHO, offering a comprehensive guide to adopting a healthy,
sustainable dietary lifestyle while preserving cultural traditions and addressing contemporary nutritional and
environmental challenges.
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1. Introduction: reasons and criteria for a new SINU pyramid

The first graphical representation of the traditional Mediterranean
dietary model, structured as a food pyramid, was presented in 1995 in a
landmark article by Walter Wllett and a few prestigious co-workers,
among which the Italian scientist Anna Ferro-Luzzi, at the time Direc-
tor of the National Institute of Nutrition [1]. Several modified graphical
representations of the Mediterranean diet have been released over the
last 30 years prompted by new scientific evidence in the nutritional area
and by the growing concern about the contribution of agriculture and
food production to the climate changes and, in general, to environ-
mental damage [2-4].

Recently, a new version of the traditional Mediterranean diet pyra-
mid has been produced by an ad hoc Working Group of the Italian

Society of Human Nutrition (SINU) as a tool for teaching activities and
educational campaigns in favour of a healthy and sustainable diet aimed
at the prevention of non-communicable chronic diseases (NCD)
including metabolic, cardiovascular and neoplastic disorders (Fig. 1).
The decision to undertake an updating of the previous versions of the
pyramid was prompted by the impact of novel important scientific ev-
idence concerning the relationship between Mediterranean diet and
NCD as well as by the consideration of the FAO-WHO document on
sustainable healthy diets and the article by the EAT-Lancet Commission
on healthy diets from sustainable food systems [5,6]. These landmark
documents stimulated a debate inside the Society on the need to
emphasize to a greater extent the orientation towards a plant-based diet,
to promote a reduction in the consumption of animal products and to
integrate in the pyramid a few lacking messages concerning the contrast
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to NCD. Two other official Italian documents carefully considered by the
Working Group were the Dietary Guidelines for Healthy Eating deliv-
ered by the CREA-Food and Nutrition Research Centre [7] and the most
recent V Revision of the Dietary Reference Values for the Italian popu-
lation (LARN) [8].

The production of the pyramid was the result of a research work and
an internal debate conducted independently by the ad hoc SINU Working
Group with no financial support or any other form of sponsorship by
either public or private institutions.

The present document is not intended to be a systematic review of
the scientific evidence about Mediterranean diet or in general healthy
diets but simply a guide to the interpretation of the changes introduced
with respect to previous versions of the Mediterranean diet Pyramid.

1.1. The pyramid foundation: daily food choices

The base of the Pyramid is composed of two sections, both containing
foods to be consumed on a daily basis. The bottom section includes
fruits, vegetables and extra-virgin olive oil (EVOO). The choice of these
foods as basic components of the Mediterranean diet is justified by two
elements: i) their being the most typical foods of the traditional Medi-
terranean diet such as described by the pioneering work of Ancel Keys
and co-workers [9], and ii) the bulk of convincing evidence of the
benefit associated with their habitual consumption in even larger
amounts than those reported by the analyses of food consumption car-
ried out in Italy in recent years [10]. In essence, their position in the
Pyramid aims at further promoting their consumption in the Italian
population, in keeping with the efforts made by the health institutions
and by the current National and Regional Prevention Plans [11].

The placement of EVOO in a central position among the bottom-line
foods is due to: i) a recognition of olive oil as historical product of the
agriculture of all the countries bordering the Mediterranean Sea and
almost exclusive condiment of the soups and dishes typical of the
Mediterranean populations [9], and ii) the consolidated evidence of its
value for the prevention of cardiovascular disease [12,13]. While most
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previous models of the pyramid refer to just “olive 0il”, the Working
group felt that the time has come to highlight the definitely higher
impact provided by high-quality “extra-virgin” olive oil on human
health, thus encouraging the efforts that more and more modern farmers
spend in its production. Accordingly, the consumers are invited to pay
careful attention to the choice of the oil to be used in the kitchen and at
the table, giving preference to the quality of the product. Educational
campaigns should focus on the decisive role for cardiovascular preven-
tion of the anti-oxidant and anti-inflammatory substances contained in
EVOO in much higher amounts compared with lower quality ordinary
olive oil [14-23]. These considerations are also relevant to the ongoing
debate on the choice of a front-of-pack labelling system for food prod-
ucts in Europe, where all the systems so far proposed by the health in-
stitutions and agencies of different countries restrict their assessment to
the nutrient composition of the products while paying little or no
attention to their quality, their content of bioactive substances and their
degree of industrial transformation [24].

The upper section of the Pyramid foundation also contains foods to
be consumed on a daily basis with a dominant position for wholegrain
cereals as a main source of carbohydrates and energy. The consumption
of this food group is hinged on the Mediterranean tradition of Southern
Italy but in time has gained diffusion all over the country: pasta, rice and
bread are essential components of a healthy diet and the new Pyramid
emphasizes in particular the consumption of wholegrain cereals in
consideration of their provision of dietary fibre, vitamins and bioactive
compounds as well as of their beneficial metabolic effects in comparison
with refined cereals, first of all, the lower post-prandial blood glucose
response [25,26]. Advice is provided in favour of the combination of
cereals with vegetables and/or legumes in keeping with ancient Medi-
terranean culinary traditions and with the large scientific evidence of
the nutritional and metabolic benefits thereof [9,27].

The consumption of nuts but also dry fruits (figs and apricots in
particular) is also typical of the Mediterranean dietary habits: indeed,
bread and figs (fresh or dried, according to the season) have long been a
staple food for Southern Italian field workers. The growing scientific
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Fig. 1. SINU Mediterranean diet pyramid.
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evidence of the beneficial properties of nuts and oilseeds [28] has led to
their inclusion in the Guidelines for a healthy diet in numerous coun-
tries. The Italian Guidelines recommend the regular use of nuts in
consideration of their content of polyunsaturated fatty acids, vitamins,
minerals and bioactive substances albeit in moderation (30 g/day)
taking into account their energy content [7]. In line with this recom-
mendation, the SINU Working Group’s opinion was that the evidence of
benefit from regular consumption of this food group typical of the
Mediterranean tradition justifies their placement at the foundation aside
to cereals.

Special attention was given by the Working Group to the position of
dairy products in the new Mediterranean diet Pyramid. From Ancel
Keys’ description of the Mediterranean diet practiced in Southern Italy
by less affluent people in the 1950s it appears that the intake of milk, in
particular cow’s milk, was not very relevant whereas there was a higher
consumption of cheese, in particular hard cheese like “cacioricotta”,
made in general from a mixture of sheep’s and goat’s milk, also used
grated on macaroni (http://www.isa.cnr.it/prodtip/prodotti/ita/aacm.
htm), but also fresh cheese like ricotta or “mortedda”, a fresh spun
paste cheese made with cow’s milk and preserved in sprigs of myrtle (htt
ps://www.ilcilentano.it/mozzarella-nella-mortella-presidio-slow-food-
cilentano). The Italian Guidelines for healthy eating highlight however
that in the average Italian diet cheese represents a major source of salt
and saturated fats and recommend the regular consumption of partially
skimmed milk and yogurt [7]. They also remind us that some of the
saturated fatty acids present in milk and derivatives (those with short or
odd chain) do not significantly impact serum cholesterol levels. The
presence of lactose in milk promotes the intestinal absorption of calcium
and therefore the same Guidelines advise against the use of lactose-free
milk unless in the presence of clinically documented severe lactose
intolerance. Based on these indications and the overall current scientific
evidence, milk and yogurt were assigned a position in the new Pyramid
aside to cereals and nuts and recommended for daily consumption
whereas cheese was positioned in the central part of the Pyramid for less
frequent, weekly consumption, preference being given to fresh as
compared with hard and highly seasoned cheese representing a relevant
source of salt in the diet.

1.2. The middle tier: weekly food choices

The central part of the Pyramid is also composed of two sections
including foods that are sources of plant or animal protein. The two
sections correspond to the different advice related to the health pro-
moting role of these food groups. The two major recommended protein
sources, legumes and fish, are positioned in the lower section together
with the already mentioned fresh dairy products (ricotta, mozzarella,
etc.). Legumes are a highly typical Mediterranean food group, consumed
either as such or in combination with pasta or vegetables in several
traditional dishes of the Mediterranean area [9]. The EAT-Lancet
Commission reported that, in controlled feeding studies, legumes
reduced serum LDL-cholesterol concentrations as well as blood pressure
levels and that, in prospective studies, their consumption was associated
with a lower rate of coronary heart disease compared with red meat. A
higher consumption of legumes as replacement of foods providing ani-
mal proteins is desirable not only for human health but also to reduce
the environmental impact of food production [6]: the recommended
frequency of consumption of 3-4 times a week reported in the Pyramid
aims at ensuring the overall balance of the diet [9] accounting for the
presence of all other protein sources, however a more frequent con-
sumption has no substantial side effects.

Furthermore, the consumption of fish is part of the local tradition
along the coastal areas of the Mediterranean countries, with larger
consumption of fresh products in warm seasons and of preserved prod-
ucts over wintertime. Eating about 2 g/week of omega-3 fatty acids from
fish sources may reduce the risk of death from heart disease by more
than one third [6]: this amount can be achieved by consuming 150 g of
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fatty fish two or three times a week. In the Mediterranean area prefer-
ence should be given to small local fish (“blue fish”) both for nutritional
and environmental reasons. A high consumption of fish like tuna or
swordfish, that can bioconcentrate mercury being high on the food
chain, imposes a significant risk of neurological toxic effects [6]; in
addition to that, at global and Mediterranean level, the overfishing of
big predatory species is impacting the sea ecosystem by eroding the
natural marine resources [29].

The upper section of the central part of the Pyramid includes,
together with hard cheeses, other animal protein sources, i.e., white
meats and eggs, and an alternative source of carbohydrates, i.e.,
potatoes.

Although, according to Ancel Keys, the consumption of meat in the
traditional Mediterranean diet of Southern Italy was limited [9], its
consumption has unfortunately progressively increased and become
much more frequent with the improvement of the general economic
condition: this includes both fresh and processed meat, the latter from
pork and occasionally from wild boar. According to the EAT-Lancet
Commission, the replacement of animal protein with protein from
plant sources (i.e., legumes but also cereals) is associated with sub-
stantially lower mortality rates, a beneficial effect attributed mainly to
the high saturated to polyunsaturated fatty acid ratio and the high levels
of heat-induced carcinogens and haem iron of red meats [30-32].
Moreover, processed meats contain other elements such as sodium, ni-
trates, nitrites, etc., added as preservatives, that may further increase
cancer risk [33,34]. By contrast, other animal protein rich foods
consumed in adults have not been associated with any type of cancer
[6]: this is the case of eggs, a source of high-quality proteins and other
important nutrients. For long time the consumption of eggs has been an
object of concern because of their relatively high cholesterol content,
until more recently large prospective studies have shown that even the
consumption of one egg a day was not actually associated with increased
risk of heart disease, with the possible exception of diabetic patients
[35]. It should also be pointed out that the monetary value of egg pro-
teins is much lower compared with other types of high-quality proteins,
making them particularly suitable in low-income conditions [36]. Based
on these considerations, the consumption of white meats, in particular
poultry, as well as eggs is recommended on a weekly basis together with
the consumption of cheese, that needs to be considered as a main protein
source in the meal rather than an additional course. By contrast, red
meat and, in particular, processed meat, that nowadays is often pro-
posed as hors d’oeuvre of a meal in Mediterranean countries, are allo-
cated to the apex of the Pyramid and are intended for occasional
consumption: this a major step forward in favour of a more definitely
plant-based diet compared to previous versions of the Pyramid sug-
gesting regular consumption of red/processed meats on a weekly basis.

In the new Mediterranean diet Pyramid potato consumption has been
shifted from the foundation to the middle tier compared to previous
versions, i.e., from a daily to a weekly consumption: this was motivated
by consumers’ behaviours and nutritional reasons. In fact, potatoes are
more and more used as side dishes, often replacing vegetables source
foods, rather than as the main carbohydrate source of the meal. In terms
of nutritional effects, potato consumption on a daily basis has a signif-
icant impact on post-prandial glucose levels and risk of weight gain and
type 2 diabetes compared with isocaloric amounts of wholemeal cereals
[37]. Hence, potatoes cannot be considered an equivalent alternative to
wholemeal pasta or rice as a source of energy and carbohydrates and
their consumption as a side dish in the same meal with cereals should be
avoided. Recommended behaviours are the consumption of potatoes in
combination with a reduced portion of cereals or their consumption as a
side dish in a meal not containing other quantitatively relevant sources
of carbohydrates.

1.3. The apex of the pyramid: foods for occasional consumption

Together with red/processed meats, the top of the Pyramid is


http://www.isa.cnr.it/prodtip/prodotti/ita/aacm.htm
http://www.isa.cnr.it/prodtip/prodotti/ita/aacm.htm
https://www.ilcilentano.it/mozzarella-nella-mortella-presidio-slow-food-cilentano
https://www.ilcilentano.it/mozzarella-nella-mortella-presidio-slow-food-cilentano
https://www.ilcilentano.it/mozzarella-nella-mortella-presidio-slow-food-cilentano

F. Sofi et al.

occupied by all the products containing large amounts of added sugars
(sweets, sugary beverages, biscuits, most snacks, candies, etc.). Ac-
cording to the LARN [8] and the Italian Guidelines for a healthy eating
[71, in a well-balanced diet the content of total sugars should not exceed
15 % of the total energy content, corresponding to 75 g/day in a 2000
kcal diet. This amount is intended as the sum of both the sugars naturally
contained in foods to be consumed every day (fruits, milk, vegetables)
and those added during food processing at home or at the industrial
level. Actually, accomplishing the recommendations for fruits, vegeta-
bles and milk consumption, the total intake of sugars would be not far
from the threshold of 15 % of the total daily energy, leaving very little
space for added sugars. In the Mediterranean tradition the consumption
of sweets was generally limited to special occasions, even though dried
fruits with high sugar content, e.g., dried figs or apricots, were relevant
energy providers among manual hard field workers (e.g., agricultural
practices).

1.4. Sugar, salt and alcohol: the less the better

A modern interpretation of healthy Mediterranean-like diet must
carefully consider the excess of sugar, salt and alcohol intake, three
factors too often disregarded although largely responsible for the onset
of major non-communicable chronic diseases. This explains why, in the
upper part of the figure, on the left-hand side of the Pyramid, it was
decided to call attention on the need for maximum moderation in the use
of these components. As a plant-based dietary model with prevalent use
of unprocessed or minimally transformed natural foods, the Mediterra-
nean diet should not be expected to involve a high salt intake. However,
the time trend to eating more and more processed foods such as highly
salted bread and other bakery products, hard cheese and processed
meats, and the long-standing habit of adding too much salt while
cooking and during meal consumption make the diet currently practiced
by the Mediterranean people, including the Italian population and the
young generations, definitely too high in salt [38,39]. This habit must be
reverted by educating the consumers to reduce the level of “discre-
tionary” salt (always choosing the iodized form) and to recognize the
salt hidden in processed foods; moreover, salt benchmarks need to be
defined for the food categories most relevant to population salt intake
and their implementation should ideally be mandatory after consulta-
tion with food producers [40].

Another well recognized lifestyle weakness in the Mediterranean
area is given by the drinking habits, characterized by a trend to excessive
alcohol intake mainly in the form of red or white wine and less often
beer. This popular habit, once more common among men but nowadays
widespread also among women and with increasing reasons of worries
among adolescents, is still nowadays mistakenly seen with favour for
marketing reasons. Moderate drinking has also been endorsed by epi-
demiologists given the apparent protection provided by a moderate
consumption of wine against coronary heart disease [41]. More recently,
however, a bulk of scientific evidence has made clear that any possible
benefit provided in terms of heart disease is overcome by the negative
effects on the risk of cancer [42,43] and of other cardiovascular condi-
tions such as atrial fibrillation [44]. According to WHO, “no safe amount
of alcohol consumption for cancers and health can be established” [43].
For these reasons, the opinion of the SINU Working group is that,
although a typical characteristic of the Mediterranean eating model,
alcohol consumption cannot be recommended as habitual practice:
nevertheless, wine and beer, having a lower alcohol content than other
alcoholic drinks, are acceptable as products to be consumed consciously
and in moderation in special occasions and during the meal, without
considering them protective for health and avoiding consumption at
empty stomach or high levels of intake on a single occasion. Similar
considerations have been made for the use of coffee, ginseng and other
beverages having neurotropic effects, whose consumption has been
found to be safe and even beneficial for most healthy people [45] but
requires caution in children, adolescents and older people as well as in
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pregnant women, hypertensive patients, and subjects affected by anxi-
ety and/or sleep disturbances [46].

1.5. Other considerations about lifestyle and environment

Some important aspects of a healthy and sustainable Mediterranean
lifestyle are graphically reported in the space below the Pyramid: they
include the need for adequate hydration preferably using the public
water supply, the value of conviviality and regular physical activity for
control of body weight and as health promoting practice, the preference
to be given to fresh seasonal products in place of heavily transformed
foods, the use of spices and aromatic herbs to flavor foods, the attention
to avoid or reduce food waste as much as possible and to make food
choices respectful of the nature biodiversity.

Sustainability of a diet according to the FAO/WHO documents [5]
includes not only its healthiness for humans but also its impact on the
environment and the climate, its compatibility with the local traditions
and, last but not least, its economic and social accessibility for everyone.
The Working Group believes that the modifications introduced in the
Pyramid are compliant with these indications: we are aware that a few of
these changes may meet resistance by touching vested interests and will
require time to be fully implemented. The food industry, the
small-medium enterprises and the public restoration system have the
potential to accelerate this process in cooperation with food scientists
and health institutions for the sake of our health and in the interest of the
future generations.

2. Conclusion

The new Mediterranean diet Pyramid by SINU marks a significant
evolution, grounded in cutting-edge scientific evidence and sustain-
ability principles. At its foundation, this updated model places greater
emphasis on plant-based foods, particularly fruits, vegetables, and extra-
virgin olive oil, while promoting whole grains and legumes as primary
sources of nutrients. It advocates for a measured approach to animal
products, especially red and processed meats, reflecting a shift towards
more sustainable dietary patterns. The Pyramid also underscores the
importance of moderation in consuming added sugars, salt, and alcohol,
integrating these recommendations seamlessly into its structure. By
interweaving environmental and economic considerations, this revised
pyramid offers a holistic guide to a modern Mediterranean diet. It not
only aims to enhance population health but also preserves cultural food
traditions while addressing the nutritional and ecological challenges of
our time. In essence, this new Pyramid provides a practical and forward-
thinking framework for adopting a sustainable and health-promoting
dietary lifestyle in the 21st century.
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