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Ancel Keys
(1904-2004)
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 Abundant and variable plant foods
 High consumption of cereals 
 Olive oil as the main (added) fat
 Low intake of (red) meat
 Moderate consumption of wine

Traditional Mediterranean diet
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A diet rich in fruit and vegetables 
protects against common 
epithelial cancers, including in 
particular those of the digestive 
tract.

Fruit and vegetables
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VEGETABLE consumption - Relative risks of 
various cancers. Italian case-control studies



6

FRUIT consumption - Relative risk of various 
cancers. Italy, 1983-1997
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Tomatoes – Digestive tract 
cancers

(La Vecchia et al., 2002)



Citrus fruit (Foschi et al, 2010)

8



9

Population attributable risks for cancers on the 
upper digestive and respiratory tract in Italy.

Type of cancer Population attributable risk (%)
Vegetables and fruit Vegetables and fruit + 

tobacco + alcohol
Oral cavity and pharynx

Men 25 94
Women 17 57

Esophagus
Men 40 90
Women 29 58

Stomach 60 -
Colorectal 43 -
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*ORs for the highest versus the 
lowest quintile of intake

Flavonoids and cancer risk*

Flavanols
Flavanones
Anthocyanidins
Flavonols
Flavones
Isoflavones
Total flavonoids

Rossi M, Garavello W, Talamini R,
Negri E, Bosetti C, Dal Maso L, Lagiou
P, Tafani A, Polesel J, Barman J,
Ramazzotti V, Franceschi S, La Vecchia
C. (2007) Flavonoids and the risk of
oral and pharyngeal cancer: a case-
control study from Italy. Cancer
Epidemiol Biomarkers Prev. 16:1621-
5.

Rossi M, Garavello W, Talamini R, La
Vecchia C, Franceschi S, Lagiou P,
Zambon P, Maso LD, Bosetti C, Negri
E. (2007) Flavonoids and risk of
squamous cell esophageal cancer. Int
J Cancer. 120:1560-4.
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Lycopene – Esophageal cancer

Intake quintile, OR (95% CI) Type of cancer 
(no. cases : 
no.controls) 1 2 3 4 5 

Esophagus 
(304:743) 

     

Lycopene 1+ 1.0 
(0.6-1.6) 

0.8 
(0.5-1.3) 

0.6 
(0.4-1.0) 

0.7 
(0.4-1.1) 

Carotene 1+ 0.4 
(0.3-0.7) 

0.5 
(0.3-0.8) 

0.3 
(0.2-0.6) 

0.3 
(0.2-0.6) 

 
(La Vecchia et al., 2002)
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Frequent red meat consumption was an 
unfavorable indicator of cancer risk 

(Tavani et al., 2000).
Frequent fish intake tended to be 
inversely related to risk of several 

common neoplasms  (Fernandez et al., 
1999).



Meat and cancer risk
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RED MEAT consumption - Relative risk of various cancers. 
Italy, 1983-1997

(Tavani et al., Int J Cancer 2000)



Processed meat and colorectal cancer 
in Italy

Rosato et al.,  Nutrition and Cancer, 2017 15



Median consumption of processed
meat in Italy
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* Incluso vecchio questionario con 3 domande

*
*
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FISH consumption - Relative risk of various cancers. Italy, 
1983-1997

(Fernandez et al., Am J Clin Nutr 1999)
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Fats
The issue of fats, and of specific types of fats, 
on the risk of breast and colorectal cancers, as 
well as of several other neoplasms, remains a 
major open question. 

In a large study from Italy, isocaloric 
substitution of 5% of total calories as saturated 
fats by unsaturated ones was associated with 
reduction in breast (OR= 0.67) and colorectal 
(OR=0.78) cancer risk.



Olive oil and cancer risk
Olive oil is a major source of 
monounsaturated fats in Mediterranean 
countries, but also an important source of 
several micronutrients and food 
components. 
It appears to be a favourable indicator of 
the risk of various common cancers.
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Olive oil, other seasoning fats 
and breast cancer
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(La Vecchia et al., 1995)

Oil or fat Continuing OR (95% CI) per unit difference 
between 1° and 4° quintile

Olive oil 0.89
(unit= 30 g) (0.81-0.99)
Specific seed oils 0.88
(unit= 9.5 g) (0.83-0.94)
Mixed seed oils 0.96
(unit= 2.8 g) (0.96-1.00)
Butter 1.00
(unit= 4.5 g) (0.95-1.06)
Margarine 0.96
(unit= 4.2 g) (0.85-1.08)



Olive oil and breast cancer

All six studies of breast cancer that provided ORs 
according to level of olive oil consumption reported 
risk estimates below unity. We pooled these 
estimates  and  calculated a summary RR of 0.62 
(95% CI, 0.44-0.88) for the highest level of olive oil 
consumption.
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Olive oil and colorectal cancer
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Tertile of intake, RR (95% CI)a

2 
trend2 3

Olive oil 
Colorectal 0.87 (0.75-1.01) 0.83 (0.70-0.99) 4.49* 
Colon 0.82 (0.68-0.98) 0.81 (0.66-0.99) 4.05*
Rectum 0.96 (0.77-1.19) 0.88 (0.68-1.12) 1.13

(Braga et al., Cancer 1998)
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Olive oil and upper digestive tract cancers

Cancer
Quintile of intake, RR (95% CI)a 2 

trend

2 3 4 5

Oral/pharyngeal 

Olive oil 0.6 (0.4-0.9) 0.7 (0.5-1.1) 0.7 (0.5-1.1) 0.4 (0.3-0.7) 7.15

Mixed seed oils 0.7 (0.5-1.1) 1.0 (0.7-1.4) 0.9 (0.6-1.3) 1.1 (0.7-1.7) 0.12

Butter 1.2 (0.8-1.8) 1.3 (0.8-1.9) 1.8 (1.2-2.7) 2.3 (1.6-3.5) 22.32

Esophageal

Olive oil 0.3 (0.2-0.6) 0.3 (0.5-1.2) 0.3 (0.4-1.0) 0.3 (0.3-0.7) 9.98

Mixed seed oils 0.7 (0.4-1.2) 0.8 (0.5-1.3) 0.8 (0.5-1.4) 0.4 (0.2-0.8) 1.41

Butter 1.6 (0.9-2.7) 1.7 (1.0-2.9) 1.5 (0.9-2.6) 2.2 (1.3-3.7) 4.66

Laryngeal

Olive oil 0.6 (0.4-0.9) 0.8 (0.5-1.2) 0.6 (0.4-1.0) 0.4 (0.3-0.7) 8.62

Mixed seed oils 1.3 (0.8-2.1) 1.8 (1.1-2.9) 2.6 (1.6-4.1) 2.2 (1.3-3.5) 16.16

Butter 1.4 (0.9-2.2) 1.0 (0.6-1.5) 1.4 (0.9-2.1) 0.9 (0.6-1.4) 0.33

(Franceschi et al, 1999; Bosetti et al, 2000; Bosetti et al 2002)



Olive oil and UADT cancers
The evidence is suggestive of a protective effect of olive 

oil consumption on the risk of UADT cancers. 
The studies differed in the categories of consumption 

considered and were conducted in different European 
countries. 

They all reported significant inverse associations 
between olive oil and cancer, with reductions in risk 
from 22% to 74% for the highest consumption 
(Pelucchi et al., 2011).
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Olive oil and cancer risk
It is not clear whether such activity is due to 
oleic acid itself or to the presence of 
antioxidants, such as vitamin E and polyphenols 
and other food components, in olive oil. 
The observed associations may not be due to 
specific components, but to the fact that olive 
oil is a general indicator of healthier 
(Mediterranean). 
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Dietary Inflammatory Index (DII)

 Dietary Inflammatory Index 
(DII) has been directly related 
to several cancers, including 
oesophageal, gastric, colorectal 
and liver neoplasms.



Total inflammatory index  (DII) and 
esophageal cancer

Shivappa et al., 2015



Mediterranean diet score and cancers of 
the upper digestive tract
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An a priori defined score, summarising eight 
of the major characteristics of the 
Mediterranean diet (Trichopoulou et al., 
1997), was applied to data of case-control 
studies of oral, oesophageal and laryngeal 
cancers.
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Mediterranean diet score (number of characteristics)
<3 4 6

Oral/pharyngeal
Cases/controls 214/241 120/376 41/201
OR (95% CI) 1 0.41 (0.30-0.57) 0.40 (0.26-0.62)

Oesophageal
Cases/controls 102/147 66/174 14/83
OR (95% CI) 1 0.63 (0.41-0.95) 0.26 (0.13-0.51)

Laryngeal
Cases/controls 183/225 98/279 19/124
OR (95% CI) 1 0.47 (0.33-0.66) 0.23 (0.13-0.40)
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Mediterranean diet score and cancers of 
the upper digestive tract

(Bosetti et al., CEBP 2003)



A priori defined nutritional pattern, 
which include several aspects of the 
Mediterranean diet, favourably affect 
the risk of cancers of the upper 
aerodigestive tract.
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Mediterranean diet score and 
cancers of the upper digestive tract



Mediterranean diet score and 
gastric cancer
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(Praud et al. 2014)



MEDITERRANEAN DIET SCORE AND 
HEPATOCELLULAR CARCINOMA

Turati et al., 2014



INTERACTION BETWEEN HEPATITIS MARKERS 
AND MEDITERRANEAN DIET SCORE ON HCC

Turati et al., 2014



MEDITERRANEAN DIET SCORE AND 
PANCREATIC CANCER

Bosetti et al., 2013



MEDITERRANEAN DIET SCORE AND 
NASOPHARYNGEAL CARCINOMA

Turati et al., 2016



Mediterranean Score  
(Trichopoulou) and acute 
myocardial infarction (Turati et al., 2015)
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(Turati et al., 2015)



Mediterranean score, glycemic load 
(GL) and type 2 diabetes
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(Rossi et al., 2013)

a
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Conclusions (1)

A low risk diet for cancer would not only 
imply increasing fruit and vegetables, 
avoiding red meat, but also prefer whole 
grain carbohydrates to refined ones, and 
olive oil and other unsaturated fats to 
saturated ones.
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CONCLUSIONS (2)

Mediterranean diet may also help control 
of body weight, which is a priority in 
cancer prevention.
No increase in overweight obesity in Italy 
(and France).



Recent trends in overweight 
± obesity in Italy

42

%
 p

re
va

le
nc

e



43

La Vecchia et al., 1997

Overweight – Post-menopausal 
breast cancer



BMI and different ages and 
endometrial cancer risk

44



45

EVOLUTION IN MESSAGE DIVULGATION





Med Diet 4.0: the Mediterranean diet with four sustainable benefits

Dernini S, Berry EM, Serra-Majem L, La Vecchia C, Capone R, Medina FX, Aranceta-Bartrina J, Belahsen R, Burlingame 
B, Calabrese G, Corella D, Donini LM, Lairon D, Meybeck A, Pekcan AG, Piscopo S, Yngve A, Trichopoulou A
Public Health Nutrition: page 1 of 9 doi:10.1017/S1368980016003177

Abstract
OBJECTIVE: 
To characterize the multiple dimensions and benefits of the Mediterranean diet as a sustainable diet, in order to revitalize 
this intangible food heritage at the country level; and to develop a multidimensional framework - the Med Diet 4.0 - in which 
four sustainability benefits of the Mediterranean diet are presented in parallel: major health and nutrition benefits, low 
environmental impacts and richness in biodiversity, high sociocultural food values, and positive local economic returns.

DESIGN: 
A narrative review was applied at the country level to highlight the multiple sustainable benefits of the Mediterranean diet 
into a single multidimensional framework: the Med Diet 4.0. Setting/subjects We included studies published in English in 
peer-reviewed journals that contained data on the characterization of sustainable diets and of the Mediterranean diet. The 
methodological framework approach was finalized through a series of meetings, workshops and conferences where the 
framework was presented, discussed and ultimately refined.

RESULTS: 
The Med Diet 4.0 provides a conceptual multidimensional framework to characterize the Mediterranean diet as a 
sustainable diet model, by applying principles of sustainability to the Mediterranean diet.

CONCLUSIONS: 
By providing a broader understanding of the many sustainable benefits of the Mediterranean diet, the Med Diet 4.0 can 
contribute to the revitalization of the Mediterranean diet by improving its current perception not only as a healthy diet but
also a sustainable lifestyle model, with country-specific and culturally appropriate variations. It also takes into account the 
identity and diversity of food cultures and systems, expressed within the notion of the Mediterranean diet, across the 
Mediterranean region and in other parts of the world. Further multidisciplinary studies are needed for the assessment of 
the sustainability of the Mediterranean diet to include these new dimensions.
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Med Diet 4.0: the Mediterranean diet with four 
sustainable benefits
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