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Key facts 
(WHO 2018)

Raised BMI is a major risk factor for noncommunicable diseases such as:

• cardiovascular diseases (mainly heart disease and stroke), which 
were the leading cause of death in 2012;

• diabetes;
• musculoskeletal disorders (especially osteoarthritis – a highly 

disabling degenerative disease of the joints);
• some cancers (including endometrial, breast, ovarian, prostate, 

liver, gallbladder, kidney, and colon).
• The risk for these noncommunicable diseases increases, with 

increases in BMI.



Key facts 
(WHO 2018)

The fundamental cause of obesity and overweight is an energy 
imbalance between calories consumed and calories expended. 
Globally, there has been:

• an increased intake of energy-dense foods that are high in fat
• an increase in physical inactivity due to the increasingly sedentary 

nature of many forms of work, changing modes of transportation, 
and increasing urbanization

• Changes in dietary and physical activity patterns are often the result 
of environmental and societal changes associated with 
development and lack of supportive policies in sectors such as 
health, agriculture, transport, urban planning, environment, food 
processing, distribution, marketing, and education.



James F. Fixx
(1932 – 1984)

Sir Winston L. 
Spencer-Churchill
(1874 – 1965)



MICROBIOTA

 The number of bacteria present in the intestine 
exceeds 10 times the total of human cells. 

 The bacterial genome in the intestine
(microbioma) exceeds 150 times that of humans

 WE ARE A SUPERORGANISM



Microbiota and diet

Diversity as staple, not simply spice of life. Diversity of dietary intake correlates with microbial 
diversity in the gut which is inversely  linked with inflammatory tone and risk of frailty in the 
elderly. Thus, a monotonous or restricted diet (although with adequate calories and essential 
nutrients) which is often liquidised and convenient in the case of the elderly is linked with loss 
of microbial diversity, and perhaps more importantly, with loss of key microbial functions and 
a risk of a gain in pathobionts, including susceptibility to overgrowth of Clostridium difficile. 
CRP, C-reactive protein; IL-6, interleukin-6; TNF-α, tumour necrosis factor-α.

Feeding the Microbiota: Transducer of Nutrient Signals 
for the Host Fergus Shanahan et al Gut. 2017



Information vs Disinformation



Vigen T. Spurious correlations 2015



Vigen T. Spurious correlations 2015



Obesity Epidemic

Spread of high-protein 
diets  aimed to weight-
loss. 

Widespread belief that 
western diets are 
excessively sugar-rich. 

“Carbophobia” a term 
indicating the phylosophy of 
all low-carb diets (Atkins, 
Zone, Dukan, paleolitic)

CHO restriction is one 
of the most frequent  
nutritional behaviors



Lose weight or lose fat

Not only “weight loss” 
but mainly decrease
fat mass preservating
free fat mass.

Brain feeds almost
exclusively with glucose

Low carb diet= free fat
mass loss to synthesize
glucose from proteins
(neoglucogenesis)

Role of each
macronutrient is not
easily relievable by
another.

Risk of “normal weight” obesity



Role of Macronutrients

 CHO and lipids

 Proteins

ENERGY
FUNCTIONALITY

FUNCTIONALITY’ 

PLASTICITY



Carbohydrates: Sugar or starch

Starches of pasta and other cereals represent the best 
way to introduce glucose with diet, even for diabetics.

Sugars must not exceed 10% of daily calories
(Italian Guidelines LARN)



LARN 2014 (Italian nutrients intake reference)

Based on epidemiological evidence of risk for the Italian population were 
established reference intervals (RI) (pointing to the middle of the range)  for 
carbohydrates and lipids 

 CHO 45-60% of calories (healthy adult)
(<15% free sugars)

 Lipids 25-30% of calories (healthy adult)
(<10% saturated fats)

For proteins it has been established a population recommended intake value (PRI) 
which corresponds to the level of intake sufficient to meet the nutrient requirements 
of nearly all (97.5%) healthy individuals in a specific population group.

 Proteins 0,90 gr/kg/die (healthy adult)



Ntrition and inflammation
Chronic inflammation is, therefore, likely to negatively affect aging, disease 
susceptibility, and people’s healthy life expectancy. Such chronic diseases are 
also increasing globally, with the World Health Organization (WHO) collectively 
naming lifestyle-related diseases, allergies, and cancers as noncommunicable
diseases (NCD) and highlighting them as key issues for future medicine, 
healthcare, and public health                         Katsuhiko, Biomolecules 2019

Modern society has entered an age that is characterized by high fat 
diets, food satiation, and exercise deficiency due to automation and 
convenience. Overeating and/or sedentary lifestyles can cause an 
accumulation of fat tissue in the body, and the infiltration of 
inflammatory cells such as macrophages into such tissues. 



Gregor, Hotamisligil,
Inflammatory
mechanisms in obesity. 
Annu Rev Immunol
2011

•. 2011



Random effects meta-
analysis and forest plot 
for the association 
between a pro-
inflammatory diet  
(Dietary Inflammatory 
Index, cytokines) and 
depression diagnosis or 
depressive symptoms. 
Results are also 
subgrouped by sex-
specific populations

Dieta infiammatoria e depressione

An anti-inflammatory diet as a potential intervention  for 
depressive disorders: A systematic review and meta-
analysis.  Tolkien, Clinical Nutrition 2019
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*

total radical-reducing antioxidant potential

ferric-reducing antioxidant potentialBiomarker of oxidative stress

Flammer et al. Circulation 2007

Dark chocolate and oxidative stress

Basal and after 2 h

P<0.001 vs baseline

Changes in epicatechin
concentration 
significantly correlated 
with coronary 
vasomotion

P=0.029 vs baseline



Coronary Artery Diameter before and
2 hours after chocolate ingestion
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Placebo Dark Chocolate
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Platelet aggregation before and
2 hours after chocolate ingestion

Flammer et al. Circulation 2007



Effects of acute ingestion of 100 g dark 
chocolate (DC),100 g dark chocolate with 200 
ml milk (DC+MK) or 200 g milkchocolate (MC) 
on the total antioxidant capacity (TAC) and 
(ǁ)epi-catechin content of human plasma.
a) Mean TAC of plasma samples at the 

indicated times after chocolate
consumption,expressed as ferric-reducing
antioxidant potential (FRAP). Values are 
mean percentage increases relative to
baseline values. Red circles, DC; blue
circles, DC+MK; grey triangles, MC. Asterisk
denotes P<0.001.

b) Mean epicatechin levels in plasma, 
expressed as the area under the curve for
the 4-h period after chocolate
consumption. Values are significantly
different from one another

DC
DC+MK
MC

Serafini et al, Nature 2003



Health effects of dietary 
risks in 195 countries, 
1990–2017: a systematic 
analysis for the Global 
Burden of Disease Study 
2017
GBD 2017 Diet 
Collaborators
The Lancet Open 
AccessPublished:April
03, 2019
doi: 10.1016/S0140-
6736(19)30041-8

mortality

DALY :disability-adjusted life year

SDI=Socio-demographic Index



WHICH ALIMENTARY MODEL ?



 Reductionism: A necessary step in determining 

specific causal agents at the basic science level.

 For example: a specific nutrient has antioxidant properties.

 But people don’t eat nutrients, they eat foods.

 Furthermore, they eat foods in complex dietary patterns

 The Problem: Integrated functions at a higher 

biological level cannot necessarily be deduced from 

the properties found at a lower level.

Different Views of Nature Exposed By Our 
Method of Questioning



The mediterranean diet

Mediterranean diet has been recognized  by UNESCO
as an Intangible Heritage of Humanity in 2010



More than a diet… an educational model



37

© 2018 Macmillan Publishers Limited, part of Springer Nature. M Dinu, G Pagliai A Casiniand F Sofi Mediterranean diet and 
health outcomes , European Journal of Clinical Nutrition (2018)

MD: evidence of health



Figure 3. Forest plot of all non-overlapping meta-analyses of RCTs reporting Mediterranean diet versus other diets intervention in relation to  different health
outcomes.

Figure 4. Summary of the strength of evidence for the evaluated health outcomes. Numbers indicate the number of meta-analyses with  convincing, highly
suggestive, suggestive, weak or no evidence for each outcome.
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© 2018 Macmillan Publishers Limited, part of Springer Nature.

MD vs other diets

Strenght of evidence

M Dinu, G Pagliai A Casiniand F Sofi Mediterranean diet and 
health outcomes , European Journal of Clinical Nutrition (2018)



The PREDIMED study
In this study involving 7447 persons at 
high cardiovascular risk, the incidence of 
major cardiovascular events after 5 years was 
lower among those assigned to a 
Mediterranean diet supplemented with extra-
virgin olive oil or nuts than among those 
assigned to a reduced-fat diet.

Low fat

Low fat



Effect of the Mediterranean Diet with and Without Weight Loss on Markers of 
Inflammation in Men with Metabolic Syndrome

Richard et al, Obesity 2012

Intervention studies on the Mediterranean Diet (MedDiet) have often led to weight loss, which may have 
contributed to the purported anti-inflammatory effects of the MedDiet. To investigate the impact of the 
MedDiet consumed under controlled feeding condiƟons before (−WL) and aŌer weight loss (+WL) on 
markers of inflammation in men with metabolic syndrome (MetS).
Design and Methods:
Subjects (N = 26, male, 24–65 years) with MetS first consumed a North American control diet for 5 weeks 
followed by a MedDiet for 5 weeks both in isocaloric feeding conditions. After a 20-week weight loss period 
in free-living conditions (10 ± 3% reduction in body weight, P < 0.01), participants consumed the MedDiet
again under isocaloric-controlled feeding condition for 5 weeks.
Results:
MedDiet − WL significantly reduced plasma C-reacƟve protein (CRP) concentraƟons (−26.1%, P = 0.02) and 
an arbitrary inflammatory score (−9.9%, P = 0.01) that included CRP, interleukin-6 (IL-6), IL-18, and tumor 
necrosis factor-α (TNF-α) compared with the control diet. The MedDiet + WL significantly reduced plasma IL-
6 (−20.7%) and IL-18 (−15.6%, both P ≤ 0.02) concentrations compared with the control diet but had no 
further significant impact on plasma CRP concentration. Participants with a reduction in waist circumference 
≥8.5 cm after MedDiet + WL showed significantly greater reductions in inflammation markers than those 
with a change in waist circumference <8.5 cm.
Conclusions:
Thus, consuming MedDiet even in the absence of weight loss significantly reduces inflammation. However, 
the degree of waist circumference reduction with weight loss magnifies the impact of the MedDiet on other 
markers of inflammation associated with MetS in men.



Richard et al, Obesity 2012

Mediterranean diet and inflammation markers



The Attica study, Chrysohoou et al, JACC, 2004

Mediterranean diet and inflammation markers

3rd vs 1st





RESEARCH Open Access

Environmental footprints of Mediterranean versus  Western 
dietary patterns: beyond the health  benefits of the 
Mediterranean diet
Sara Sáez-Almendros1, Biel Obrador2, Anna Bach-Faig3 and Lluis Serra-Majem4,5*

Abstract

Background: Dietary patterns can substantially vary the resource consumption and environmental impact of a given  population. Dietary changes 
such as the increased consumption of vegetables and reduced consumption of animal  products reduce the environmental footprint and thus the use 
of natural resources. The adherence of a given  population to the Mediterranean Dietary Pattern (MDP) through the consumption of the food 
proportions and  composition defined in the new Mediterranean Diet pyramid can thus not only influence human health but also the  environment. 
The aim of the study was to analyze the sustainability of the MDP in the context of the Spanish population  in terms of greenhouse gas emissions, 
agricultural land use, energy consumption and water consumption. Furthermore,  we aimed to compare the current Spanish diet with the 
Mediterranean Diet and in comparison with the western dietary  pattern, exemplified by the U.S.A. food pattern, in terms of their corresponding 
environmental footprints.

Methods: The environmental footprints of the dietary patterns studied were calculated from the dietary make-up of  each dietary pattern, and 
specific environmental footprints of each food group. The dietary compositions were obtained  from different sources, including food balance sheets 
and household consumption surveys. The specific environmental  footprints of food groups were obtained from different available life-cycle 
assessments.

Results: The adherence of the Spanish population to the MDP has a marked impact on all the environmental footprints studied. Increasing
adherence to the MDPpattern in Spain will reduce greenhouse gas emissions (72%), land use (58%) and energy consumption (52%), and to a lower
extent water consumption (33%). On the other hand, the adherence to a western dietary pattern implies an increase in all these descriptors of
between 12%and 72%.

Conclusions: The MDP is presented as not only a cultural model but also as a healthy and environmentally-friendly  model, adherence to which, in 
Spain would have, a significant contribution to increasing the sustainability of food  production and consumption systems in addition to the well-
known benefits on public health.

Keywords: Mediterranean diet, Environmental footprints, Western pattern, Sustainable diets, Spain, Sustainability,  Environment

© 2013 Sáez-Almendros et al.; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use,  distribution, and reproduction in any medium, provided the 
original work is properlycited.

Sáez-Almendros et al. Environmental Health 2013, 12:118  
http://www.ehjournal.net/content/12/1/118



MDP SCPFB SCPCS WDP Current real
pressure

Agricultural land use (103 Ha year-1) 8 365 19 874 12 342 33 162 15 400

Energy consumption (TJ year-1) 239 042 493 829 285 968 611 314 229 178

Water consumption (Km3 year-1) 13.2 19.7 13.4 22.0 19.4

Greenhouse gas emissions (Gg CO2-eq

year-1)
35 510 125 913 72 758 217 128 62 389

Table 1 Environmental footprints for MDP, WDP and SCP, and current real pressure for each footprint

The subscripts FB and CSrefer to estimates derived from food balance sheets and from consumption surveys,
respectively.

Sáez-Almendros et al. Environmental Health 2013, 
12:118  http://www.ehjournal.net/content/12/1/118

MDP: Mediterranean Dietary Pattern

SCP:  Spanish Current Pattern

WDP: Western Dietary Pattern

MD vs WD: environmental footprint



Periods 1961-65 / 2000-03

Da Silva R Public Health Nutrition 2009



Thank you for your attention


