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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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VEGETABLES consumption - Relative risks of 
various cancers. Italian case-control studies
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VEGETABLES and gastric and esophageal cancer. 
European Prospective Investigation into Cancer 
and Nutrition (EPIC).

(Gonzàles et al., Int J Cancer 2006)
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VEGETABLES and upper
aero-digestive tract cancers. EPIC study.

(Boeing et al., Int J CCC 2006)
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Fruit and vegetables and cancer risk
Evidence for a risk reduction 

Probable Limited 

Vegetables 
Mouth and pharynx 
Larynx 
Esophagus 
Stomach 
 

 
Fruit 

Mouth and pharynx  
Larynx 
Esophagus 
Lung  
Stomach 

Vegetables 
Nasopharynx 
Lung 
Colorectum 
Ovary 
Endometrium 
 

Fruit 
Nasopharynx 
Pancreas 
Liver  
Colorectum 
 

(World Cancer Research Fund, 2007) 
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Whole grain food intake has been 
consistently related to reduced risk of 
colorectal cancer, but also of several 
other sites.

Whole grains
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WHOLE GRAINS consumption. Relative risks and 95% 
CI of selected cancers. Italian case-control studies.

(La Vecchia et al., Proc Nutr Soc 2003)
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Several case-control studies have 
reported a protective effect of fibres on 
colon and rectal cancers.

Dietary fibres
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Type of fibre

Quintile of intake, OR (95% CI)a

Men Women

Cellulose 0.65 (0.55-0.76) 0.66 (0.55-0.79)
Insoluble NCP 0.81 (0.69-0.94) 0.81 (0.67-0.97)
Total insoluble fibre 0.69 (0.59-0.82) 0.69 (0.58-0.62)
Soluble NCP 0.64 (0.52-0.77) 0.66 (0.54-0.82)
Total (Englyst) fibre 0.66 (0.54-0.79) 0.67 (0.55-0.82)
Lignin 0.84 (0.70-1.02) 0.90 (0.72-1.12)

(Negri et al, CEBP 1998)

Dietary fibres – Colorectal cancer
Relative risk of colorectal cancer according to fibre consumption, among 
1953 cases and 4154 controls from Italy.
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Dietary fibres – Colorectal cancer

(Bingham et al, Lancet 2003)

Relative risk of colorectal cancer according to fibre consumption, among 
1065 cases in the EPIC study.
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Refined grain intake has been 
associated to increased risk of stomach, 
colorectal and upper digestive tract 
cancers in studies conducted in 
Mediterranean populations.

Refined grains
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REFINED GRAIN consumption. Relative risks and 95% 
CI of selected cancers. Italy.

(Chatenoud et al., Am J Clin Nutr 1999)
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Insulin hypothesis� Refined cereals and sugar can produce 
- glycemic overload
- insulin resistance� This may lead to cellular growth

promotion via specific hormones or 
insulin-like growth factors
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The ability to affect blood glucose and 
insulin levels by dietary carbohydrates is 
best measured by the glycemic index 
(GI) and glycemic load (GL), which have 
been directly associated with risk of 
several chronic conditions.

Glycemic index/load
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Glycemic load and gastric cancer 
Cases Control OR (95% CI)a OR (95% CI)b

Glycemic load
I 162 551 1 1
II 197 513 1.48 (1.14-1.91) 1.44 (1.11-1.87)
III 192 523 1.66 (1.28-2.17) 1.62 (1.24-2.12)
IV (high) 218 494 2.12 (1.62-2.79) 1.94 (1.47-2.55)
IIIχ 2 trend 29.14 (p<0.001) 21.94 (p<0.001)

(Augustin et al., Ann Oncol 2004)
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Glycemic load and colorectal cancer

(Franceschi et al., Ann Oncol 2001)
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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, 
although the evidence is still open to 
evaluation. 21



Olive oil and breast cancer

22(Lipworth et al., Prev Med 1997)



Olive oil and other cancers

23(Lipworth et al., Prev Med 1997)



Olive oil and colorectal cancer
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Tertile of intake, RR (95% CI)a

χχχχ2 
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 χχχχ2 
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 cancer risk
Large and multricentric Italian studies showed 
that olive oil is a favourable indicator of breast, 
ovarian, colorectal, but mostly of upper 
digestive and respiratory tract cancers.

26



Olive oil and cancer risk
In terms of potential biologic mechanisms, it is 
not clear whether such activity is due to oleic 
acid itself or to the presence of other 
antioxidants, such as vitamin E and 
polyphenols, in olive oil. 
The observed associations may not be due to 
specific components of olive oil, but to the fact 
that olive oil indicators of healthier dietary 
habits 27
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Mediterranean diet score and cancers of 
the upper digestive tract

An a priori defined score, summarising eight 
of the major characteristics of the 
Mediterranean diet, was applied to data of 
case-control studies of oral, oesophageal and 
laryngeal cancers
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Mediterranean diet score and cancers of
the upper digestive tract

(Bosetti et al., 2003)
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Mediterranean diet score and cancers of 
the upper digestive tract

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)

(Bosetti et al., CEBP 2003)
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An a priori defined nutritional pattern, 
which includes several aspects of the 
Mediterranean diet, favourably affects 
the risk of cancers of the upper 
aerodigestive tract

Mediterranean diet score and 
cancers of the upper digestive tract
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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)
This also helps control of body weight, 
which is a priority in cancer prevention
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Mediterranean Diet
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Fats
In the EPIC cohort an association between 
high saturated fat intake and
greater breast cancer risk was found (RR 
1.13, 95% CI: 1.00, 1.27) for the highest 
quintile of saturated fat intake
compared with the lowest quintile.(Sieri et al, Am J Clin Nutr 2008)
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FRUIT consumption - Relative risk of various 
cancers. Italy, 1983-1997



39

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

(Tavani et al., Int J Cancer 2000)
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FISH consumption - Relative risk of various cancers. Italy, 
1983-1997

(Fernandez et al., Am J Clin Nutr 1999)


