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Abstract: The Mediterranean Adequacy Index (MAI) trends from 1961to 2007, for 48 countries pooled in 4 clusters 
according to their geographical location (Mediterranean European (ME) countries, Other Mediterranean (OM) countries, 
Northern European (NE) countries, Eastern European (EE) countries), has been analysed. In almost all the countries the 
adherence to Mediterranean diet is decreasing from 1961up to 2007, even if with different trend linked to the geographical 
and cultural characteristic of the clusters (respectively -56% for European Mediterranean and -21 for non-European 
Mediterranean). The cluster more adherent to healthy Mediterranean diet principles is the OM one, where the incidence of 
colorectal cancer is shown to be around 50% lower respect to the incidence in ME countries, and around 60% lower respect 
to the incidence in EE and NE countries. A significant relationship was observed between colorectal cancer incidence and 
animal protein consumption. On the other hand, vegetable protein intake is suggested to be slightly protective against 
colorectal cancer incidence. The ecological footprint of food production is higher in ME and NE than in OM and EE 
countries, even if it is generally higher than the biocapacity. In the 70% of the analysed countries water consumption for 
food production exceeds the total water exploitable, with an increasing trend from 1961 to 2007. An increase of 1 unit of 
MAI can decrease the ecological, carbon and water footprint (around 20-25%), in dependence on the initial level of MAI. 
Due to the environmental and health beneficial effects, the Mediterranean diet can be promoted as a win-win diet system. 

Keywords: Mediterranean Adequacy Index, Protein Intake, Food Ecological Footprint, Food Carbon Footprint,  
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1. Introduction 
The Mediterranean diet has been recently inscribed on 

the Representative List of the Intangible Cultural Heritage 
of Humanity (Reguant 2009). The latter was the 
consequence of a multilateral framework for ingoing 
dialogue and cooperation between the EU and its 
Mediterranean partners (Dernini 2006). Several papers 
carried out over the last three decades reported that 
Mediterranean diet met numerous important criteria for a 
healthy diet (Keys 1980; Trichopoulou et al. 1995; Osler 
and Schroll 1997; Kouris-Blazos et al. 1999; Corbalan et al. 
2009), focussing on protein consumption and its effects on 
health (Westhoek et al. 2011).Different Mediterranean-style 

diets were shown as an important strategy for prevention 
and treatment of the metabolic diseases (Kastorini et al. 
2011), and for reduction of cardiovascular risks (Esposito et 
al. 2006; Goulet et al. 2007; Toobert et al. 2007; Buckland 
et al. 2008; Lazarou 2009). Moreover, a promotion of 
eating habits, much more associated to the typical 
Mediterranean diet, may be effective in combating obesity 
(Corbalan et al. 2009, Mendez et al. 2006; Panagiotakos 
2006) and glycaemic-based diseases (Shai et al. 2008). The 
Mediterranean diet is constituted by olive oil, olives, 
cereals (beer is excluded from the cereal group), starchy 
roots, fruits (except wine grapes), vegetables, nuts, fish and 
seafood, legumes and wine (Alberti-Fidanza et al. 1999). 
On the other hand, non-Mediterranean food is constituted 
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by other sources of fat, sugar and sweeteners, alcoholic 
beverages (except wine and beer), meats, offal, animal fat 
and miscellaneous products, beer, sugar crops, oil crops. 
Cheese is generally included in non-Mediterranean food, 
except for some case like feta cheese in Greece 
(Chrysohoou et al. 2004).Adherence to a Mediterranean 
diet was defined through scores that estimated the 
conformity of the dietary pattern of the studied population 
with the traditional Mediterranean dietary pattern (Sofi et 
al., 2008). The adherence to the Mediterranean diet can be 
calculated by the Mediterranean Adequacy Index (MAI), 
which is defined as the ratio between energy provided by 
Mediterranean and Non-Mediterranean food (Alberti-
Fidanza et al. 1999; Alberti-Fidanza and Fidanza 2004; 
Alberti et al. 2009). As a consequence, high values of MAI 
determine high adherence of alimentary habits to the 
Mediterranean dietary. 

It is worth to note that dietary habits can also affect the 
functional status of the environment, other than human 
health. Consequences of a sustainable food production and 
consumption in the reduction of the greenhouse gases 
emissions, water consumption and ecological footprint 
have been analysed in the last decades. Galli et al. (2012) 
defined a ‘Footprint Family’ of three of the most well-
recognized footprints, for assessment of the three 
environmental issues mentioned above. The ‘Footprint 
Family’ included the carbon footprint (CF), the Ecological 
Footprint (EF), and the water footprint (WF).The 
ecological footprint (EF) has frequently been mentioned as 
one of the indicators that could be used in this context. EF 
is defined as the total amount of ecologically productive 
land required to support the consumption of a given 
population in a sustainable way(Rees, 1992; Wackernagel 
and Rees, 1996). Tightly linked to EF is the biocapacity, 
which is defined as the ability of a given biologically 
productive area to generate an on-going supply of 
renewable resources and to absorb its spill over wastes. 
Ecological Footprint and biocapacity values are expressed 
in mutually exclusive units of area necessary to annually 
provide (or regenerate) such ecosystem services: cropland 
for the provision of plant-based food and fibre products; 
grazing land and cropland for animal products; fishing 
grounds (marine and inland) for fish products; forests for 
timber and other forest products; uptake land to 
accommodate for the absorption of anthropogenic carbon 
dioxide emissions (carbon Footprint); and built-up areas for 
shelter and other infrastructure (Borucke et al, 2013). As a 
consequence, when EF is exceeding the bio-capacity of an 
area then the unsustainability is occurring. 

The carbon footprint is a measure of the impact that 
human activities have on the environment in terms of the 
amount of greenhouse gases produced, measured in tonnes 
of carbon dioxide (ETAP, 2007). The water footprint is 
indeed an indicator of freshwater use that looks not only at 
direct water use of a consumer or producer, but also at the 
indirect water use. The water footprint can be regarded as a 
comprehensive indicator of freshwater resources 

appropriation, next to the traditional and restricted measure 
of water withdrawal. The water footprint of a product is the 
volume of freshwater used to produce it, and measured over 
the full supply chain (Hoekstra, 2003). 

Anthropogenic emissions of greenhouse gases (GHGs) 
related to food production accounts for about 15% at global 
level. Food choices and diet can drastically influence the 
GHG emissions and meals with similar caloric intake may 
differ in GHG emissions by a factor lasting from 2 to 9 
(Carlsson-Kanyama 1998; Carlsson-Kanyama et al. 2003; 
Engstrom et al. 2007). Mekonnen and Hoekstra (2011) 
reported that about 92% of water footprint is associated to 
the consumption of agricultural products at global level. 
Finally, Duchin (2005), in a comparative study concerning 
the sustainability of different diets, argued that a 
predominantly vegetable-based Mediterranean-type diet 
had a lower environmental impact than the current average 
US diet. Aim of this paper is to explore the potentialities of 
the Mediterranean Adequacy Index (MAI) as a tool 
characterising impacts on human health and environment, 
in the frame of different diet habits of forty-eight  European 
and non-European countries, some of which looking out at 
Mediterranean basin. This analysis will take into 
consideration a time range lasting from 1961 to 2007, 
according to FAO database and benefits of a 
Mediterranean-type diet on cancer incidence and on carbon, 
water and ecological footprints will be discussed. 

2. Methods 
2.1. Data Collection 

Forty-eight countries representing different geographic 
locations and diet habits were selected in order to constitute 
a large data set for statistical analyses. In this study, 
countries have been pooled into four clusters according to 
their geographical location, as follows: Mediterranean 
Europe(ME), Northern Europe(NE), Eastern Europe 
(EE)and other Mediterranean (OM) countries (Table 1).  

Food consumption data per commodity were achieved 
from the Food and Agriculture Organization (FAO, 2011) 
food balance sheets (years 1961-2007), where the data were 
reported in terms of food production and trade and supply 
per commodity, as total amount or per capita, for each 
considered country. 

Concerning cancer incidence per country we examined 
the colon-rectal cancer incidence data, in fact colorectal 
cancer is the cancer more directly linked to the diet; the 
data were supplied by the GLOBOCAN project (WHO 
2008).  

Data for elaboration of the total ecological footprint 
derived from the Global Footprint Network, database (GFN, 
2011), whereas data concerning the exploitable water for all 
considered countries were supplied by the Aquastat 
database (AQUASTAT, 2011) that is a FAO's global 
information system on water and agriculture, developed by 
the Land and Water Division. Finally, data about the total 
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carbon footprint per country were achieved from Carbon 
Planet database (IEA, 2009)  

2.2. Mediterranean Adequacy Index 

Food commodities consumption data from 1961 to 2007 
were partitioned between Mediterranean and non-
Mediterranean food, in according to the methodology 
described by Alberti-Fidanza and Fidanza (2004) for 
calculating the Mediterranean Adequacy Index (MAI).  

2.3. Ecological, Water and Carbon Footprints 

Ecological Footprint (total hectares per capita per year), 
Water Footprint (Gm3 per capita per year) and Carbon 
Footprint (tonnes of CO2 equivalent per capita per year) 
were calculated for each country during the 1961-2007 
years, taking into consideration either food production or 
food consumption. The Ecological Footprint uses yields of 
primary products (from cropland, forest, grazing land and 
fisheries) to calculate the area necessary to support a given 
activity (Borucke et al, 2013; Wiedmann & Barrett, 2010; 
Wiedmann & Lenzen, 2007; Wackernagel et al., 2004; 
Wackernagel & Yount, 1998).The Carbon Footprint is 
defined as a measure of the exclusive total amount of 
carbon dioxide emissions that is directly and indirectly 
caused by an activity or is accumulated over the life stages 
of a product (Wiedmann & Minx 2008).The Water 
Footprint of an individual, community or business is 
defined as the total volume of freshwater that is used to 
produce the goods and services consumed by the individual 
or community or produced by the business (Hoekstra et al., 
2011). At aiming to calculate all these footprints (water, 
carbon and ecological) for each commodity it was applied 
an invariant specific factor for each country, according to 
the literature (Collins and Fairchild 2007; Schlich and 
Fleissner 2005; Buchner et al. 2009). Two different factors 
were applied: one for food consumption (relative to cooked 
or crude commodities) and the other for food production 
(Buchner et al. 2009). 

2.4. Statistical Analyses 

Descriptive statistics and one-way ANOVA have been 
carried out by using the four countries clusters as grouping 
factor. The Newman-Keuls test has been used for the post-
hoc tests in the ANOVA analysis, and performed at p<0.05 
of significance level. 

2.5. GIS Analysis 

The spatial representation was performed using the open 
source DIVA Geographic Information System (GIS) 
(www.divagis-org) 

3. Results 
3.1. Mediterranean Adequacy Index (MAI) 

The Mediterranean adequacy index (MAI) was 

calculated based on the main commodities consumption in 
terms of calories per capita (Fig. 1), and repartitioned for 
the four clusters described in Table 1. It was remarkable 
that European Mediterranean countries increased their dairy 
and meat consumptions but reduced olive oil and pulses in 
the diet during the 1961-2007 time period (Fig. 1). 
Northern Europe countries, in turn, showed a marked 
reduction of fats consumption, although total meat 
consumption remained high and olive oil consumption was 
very low. However, the non-European Mediterranean 
countries showed a progressive enhancement of 
consumption of almost all commodities excepted for olive 
oil, suggesting a change in traditional diet habits (Fig. 1). 

The MAI has been calculated for each country in the 
frame of the 1961–2007 time period (Figs. 2A-C). Looking 
at maps of figure 2 (A and B) it was evident a change in the 
diet habits of the countries, underlined by difference in the 
MAI values between 1961 (Fig. 2A) and 2007 (Fig. 2B), 
where for great part of the countries a reduction of the MAI 
it was observed. The temporal trend of the MAI followed a 
progressive reduction of values (Fig. 2C), which were 
much more evident for European Mediterranean countries 
(-56%) and for Eastern Europe ones (-59%). Furthermore, 
non-European Mediterranean countries showed the 
reduction of the MAI’s values (-21%), although they had 
overall higher values than European countries showing that 
dietary their habits are more adherent to the Mediterranean 
style diet. Northern Europe countries showed a MAI values 
around one (Fig. 2C) which pointed out, as expected, their 
distance from a typical Mediterranean diet. The differences 
of MAI among country clusters were supported by the 
analysis of variance (ANOVA) where the average MAI 
value calculated for European Mediterranean countries 
(1.41±0.42) was significantly different with respect to non-
European Mediterranean countries (2.91±0.93) and 
Northern Europe (0.88±0.14), but it was not significant 
from the Eastern Europe (1.29±0.18). 

3.2. Epidemiological Effects of Protein Intake 

The overall reduction of MAI was caused by an increase 
in the meat consumption as previously highlighted in the 
Figure 1. Interestingly, it was not observed significant 
relationship between protein intake per capita and the 
colorectal cancer (data not shown). However, if protein 
intake was partitioned into animal and vegetable-originated 
proteins a very different distribution was observed among 
considered countries (Fig 3A and B). In fact, similarly to 
the case of MAI, the distribution  of animal or vegetable 
protein intake followed a latitudinal gradient. The animal 
protein intake was increasing from Southern to Northern 
Europe, whereas vegetal protein intake showed a reverse 
trend. Moreover, it was evident a positive and significant 
relationship(r= 0.61, p<0.01) between colorectal cancer 
incidence and animal protein intake per capita (Fig. 3C), 
but not with vegetable protein intake (Fig. 3D). 
Furthermore, evidence concerning the linkage between 
meat consumption and incidence risk of the colorectal 



 International Journal of Environmental Protection and Policy 2014, 2(2): 64-75  67 
 

cancer came from geographical distribution of these 
variables (Fig. 4A and B, respectively). The close-fitting 
relationship between bovine meat consumption and 
incidence risk of colorectal cancer was quantified 
throughout the figure 4C, where a significant linear 
correlation was found (r=0.464, p<0.01). Moreover, the 

inverse relationship between MAI and colorectal cancer 
was significant (r=-0.67, p<0.01), suggesting thus the 
importance of the MAI for defining health status of a 
country by adherence of diet habits to the Mediterranean 
diet. 

 

Fig 1. Trend of commodities consumption. Trend of the main commodities consumption in terms of calories per capita for Mediterranean countries 
(continuous line), other-Mediterranean countries (dotted line), Northern European countries (dotted-dashed line), eastern Mediterranean countries 
(dashed line) from the year 1961 to 2007.  

 

Figure 2. Mediterranean Adequacy Index (MAI) trend. The figure shows Mediterranean Adequacy Index (MAI) for all the countries considered in the two 
referring years: 1961 (A) and 2007 (B). Panel C shows the MAI trend for the 4 clusters Mediterranean European (ME) countries (solid line), Other 
Mediterranean (OM) countries (dot-dashed line), Eastern European (EE) countries (dotted line) and Northern European (NE) countries (dashed line). 
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3.3. Environmental Impacts of Food 

For each country the total ecological footprint for food 
production and consumption for the 2006 calculated by 
sum of each commodity footprints. Non-European  
Mediterranean countries had a smaller ecological footprint 
if compared to all the other European countries (Fig. 5B). 
Moreover, food production and consumption footprints 
represented the great part of the total ecological footprint, 
except for Israel, which showed to be similar to the 
Mediterranean European countries (Fig. 5A). It is 
noteworthy that total ecological footprint was overcoming 
the biocapacity of all countries, except for Sweden and 
Finland among northern European countries (Fig. 5C) and 
Latvia and Estonia among eastern Europe ones (Fig. 5D). 
Jordan, Israel, Egypt, Italy, Portugal and The Netherlands 
showed the food consumption footprint higher than their 
biocapacity. Denmark, Norway and France demonstrated a 
food production footprint higher than the food consumption 
one, due to the respective economic vocation (i.e. Denmark 
and France were meat exporters). Moreover, the temporal 
trend (1961-2006) of the food production ecological 
footprint was increasing for all countries, although with 
different rates (not shown data).These aspects being well 
related to the food production and consumption involved a 
greater impact on the environmental resources rather than 
epidemiologic evidences. 

Testing for MAI as useful indicator pointing out 
ecological, carbon and water footprints, it was evident a 
clear relationship among them (Fig. 6A-C). Ecological 
footprint was well related to MAI by a power function 
showing a decreasing trend (Fig. 6A); it was clear that 
countries characterised by low values of MAI exerted a 
great impact on environmental resources. Similarly, carbon 
(Fig. 6B) and water (Fig. 6C) footprints was high for 
countries with low values of MAI. This suggested that 
Mediterranean diet was the more appropriate for a 
sustainable use of natural resources. A measure of possible 
reduction that can be obtained for environment protection is 
summarized in table 2. Lower is the starting level of MAI 
for a specific country, higher is the reduction that can be 
achieved increasing 1 unit of MAI. 

Finally, food production or consumption water footprints 
and total exploitable water ratio were calculated only for 
countries where exploitable water data were available (Fig. 
7). Only Norway, Austria, Switzerland, Albania, 
Luxembourg, Ireland, Greece have a ratio between water 
consumption for both food production and consumption 
lower than the total exploitable water. This value range 
between 4% in Norway to 800 percent in Denmark. This 
ratio highlights that many of the countries considered use 
more water than the total water exploitable. Only Norway 
has a huge amount of exploitable water compared to its 
food production and consumption needs. 

4. Discussion 
During the last 40 years a drastic change in the 

commodities consumption was observed (Fig. 1) in terms 
of quantity and quality, as the result of changes in 
agricultural practices also (van Meijl et al., 2006), which 
has increased the capacity to provide food for people 
through increasing productivity and less seasonal 
dependence. In particular, meat and fish consumption 
increased in all the clusters, as well as fruits and vegetable 
consumption. EE countries increased meat consumption, 
with a respective decrease of cereals and potatoes. 
Interestingly is the “europeization” of total calories 
consumption of OM countries, that reach levels close to the 
other clusters. Food availability has also increased as a 
consequence of the rising of income levels (Kerney, 2010). 
In general, actual protein consumption were well above the 
level suggested by WHO for health protection, set to 18.5 
kg/year/capita (WHO, 2008).This change in dietary habits 
leads to the observed trends in figure 2 that shows the 
systematic decrease in the MAI values for all the 
Mediterranean European or not European countries, 
including the eastern ones. This phenomenon is reflecting 
the different food behaviours in the different clusters of 
countries. As already reported (Bates et al., 2011) the diet 
of the population fails to meet dietary recommendations by 
exceeding the maximum recommendations for saturated 
fatty acids, added sugars (i.e. non-milk extrinsic sugars), 
and sodium and failing to achieve minimum 
recommendations for fibres. We suggest that the guidelines 
for protein intake (based on total protein intake 
concept),recommended by WHO, should be re-considered 
in relation to the findings underlining the significant 
relationship between animal protein intake and colorectal 
cancer incidence (Fig. 3A), whilst a not significant 
relationship was found if vegetable protein intake was 
considered (Fig. 3B). In fact, it is important to underline 
that vegetable protein intake could be counteract negative 
impacts of animal protein consumption, as carried out by 
recent finding of Figueiredo et al., in press. The 
relationship between red meat consumption and colorectal 
cancer incidence supported the evidences that dietary habits 
are strongly impacting on human health (Larsson and Wolk 
2006; Gingras and Béliveau 2011; Chan et al. 2011). 
Beneficial impact of dietary habits were suggested and 
demonstrated in the last 15 years (Boganiet al. 2007; 
Rotondi and Lapucci 2010; Owen et al. 2000; Galeone et al. 
2006, Sofi et al., 2008). The study from Macdiarmid et al 
(2012) has shown that changing food choices to meet 
dietary requirements for health could also help toward 
mitigating climate change. However, it cannot be assumed 
that all diets that meet the dietary requirements for health 
will necessarily have lower greenhouse gases emissions 
(GHGE); it is equally possible to create a healthy diet by 
using a different combination of foods that has a high 
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GHGE. Our results, on the other hand, support the 
consideration that Mediterranean diet is in the same time 
healthy for its beneficial impacts on colorectal cancer 
incidence, and associated with lower GHGE. This 
consideration is confirmed by results observed in figure 6 
and summarized in table 2. An increase of 1 unit of MAI at 

low level (MAI from 1 to 2) lead to a reduction of 
ecological, carbon and water footprint of 23, 17, and 
24%,respectively. Thus a MAI increase can be effective on 
environment health, and the beneficial effects can be higher 
in non-Mediterranean countries where the MAI levels are 
low. 

 

Figure 3. Protein intake and its epidemiological effects. Panel A and B show respectively animal and vegetal protein intake for the different countries, 
expressed like percentage of the total protein intake. Panel C shows the relationship between animal protein intake and colorectal cancer incidence 
(p<0.05). Panel D shows the relationship between vegetal protein intake and colorectal cancer incidence. Points of the graph are the correlation between 
protein intake and incidence of colon cancer per country.  

 

Figure 4. Red meat supply and its incidence on colorectal cancer. Panel A shows the red meat supply map for the selected countries with a growing black 
colour corresponding to high level of red meat consumption, while panel B illustrates colorectal cancer incidence expressed like percentage. The two 
maps are for the year 2007. The correlation between the colorectal cancer incidence and red meat supply is shown in Panel C, while Paned D shows the 
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correlation between MAI and colorectal cancer incidence in terms of Age-Standardized Rate (ASR). The two graphs show relationship statistically 
significant (p<0.01).  

 

Figure 5. Ecological footprint (EF) Ecological footprint (year 2007) associated to food production (black bars), food consumption (light grey bars), total 
EF (dark grey bars) biocapacity (white bars) for the four country clusters (A=Mediterranean European (ME) countries; B=Other Mediterranean (OM) 
countries; C=Northern European (NE) countries; D=Eastern European (EE) countries).  
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Figure 6. Relationship between food consumption footprints and MAI. Relationship between food consumption ecological footprint (A), carbon footprint 
(B) and water footprint (C) with Mediterranean Adequacy Index (MAI) in all the considered countries for the year 2007. Coefficient a and b in the 
equations described are respectively: a=44.43 and b=-0.004 for ecological footprint; a=5811.3 and b=-0.26 for carbon footprint; a=5446.5 and b=-
1853.99 for water footprint. 

 

Figure 7. Water footprint. Food production water footprint (gray bars) and food consumption water footprint (black bars) related to total exploitable 
water (white bars) for the years 2007, only in countries with available data.  
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The evidence that water consumption is higher than 

exploitable water for great part of the countries is likely due 
to the abandon of the Mediterranean healthy diet principles. 
Returning to the previous habits can be reflected in a strong 
reduction of water consumption. 

Recently, the impacts of reducing meat and animal 
products consumption on the reactive nitrogen cycle and 
nitrogen compounds emissions has been analysed 
(Westhoek et al, in press). A practical way to replace red 
meats has been suggested by Smil (2002) who discussed 
the inclusion of protein extenders from plant origin  for 
replacing red meat for hamburgers. McMichael et al. (2007) 
estimated, as a working global target, a 10% reduction in 
the current global average meat consumption of 100 
g/person/day. 

Despite the huge amount of evidences showing that the 
Mediterranean diet is healthy (Trichopoulou et al. 2007; 
Kastorini et al. 2011; Esposito et al. 2006; Toobert et al. 
2007; Buckland et al. 2008), dietary changes are not yet 
properly taken into account for the contribution that could 
lead to the improvement of public health and to the 
sustainability of the environmental resources (Carlsson-
Kanyama and Gonzalez 2009). 

A change in dietary habits toward a Mediterranean diet 
(or in general vegetable-based, high MAI level diet) is 
suitable and recommended, mostly for those countries 
having a food consumption footprint exceeding their 
biocapacity. In fact, it could result in a reduction of 
ecological footprint below the threshold of the biocapacity 
of a given country. The production of fruits and vegetables 
and other vegetable-based foods, basis of a high MAI diet, 
is less resource-intensive than the production of meat and 
other non-Mediterranean food like dairy and animal 
derived fat (Macdiarmid et al., 2012, Duchin 2005). 

A diet composed of locally and regionally produced 
foods is to be preferred because it reduces the energy costs 
and pollution associated with transportation (Duchin 2005) 
and results to be less expensive and therefore more 
affordable to a large public. Avoiding excess energy intake 
is healthier, and food requires less resources (Duchin 2005). 

Concerning the real possibility to change the personal 
behaviours, informative campaigns have demonstrated that 
sharp changes in life-styles can be achieved relatively 
quickly (Duchin 2005). As an example, the proportion of 
adult smokers in the U.S. dropped from 42% in 1965 to 19% 
in 2010 (Centres for Disease Control and Prevention 2011) 
as a result of antismoking campaigns, labelling 
requirements, and mass communication of compelling 
scientific evidence of the ill effects of smoking on health. 
The same approach should be done for changing dietary 
habits, improving food education initiatives in the schools 
and addressing the communications to families, ameliorate 
labelling requirements on food items and mass 
communication of scientific evidences of the negative 
impacts of wrong dietary habits on health and the 
environment. 

5. Conclusions 
The adherence to Mediterranean diet (MAI) is 

decreasing in all the Mediterranean countries, both 
European or not-European, even if with different rates. The 
MAI of Mediterranean European countries is actually more 
close to values observed in northern European ones, around 
the value of 1, whilst higher levels are maintained in non-
European  Mediterranean countries, around the value of 3. 
The MAI is shown to be linked to human health. In fact, it 
is negatively related  to the colorectal cancer incidence, that 
is significantly related to the consumption of animal protein. 
In the same time, ecological, carbon and water footprints 
are importantly affected by MAI values, with remarkable 
effects on the human health.  Thus, MAI can be considered 
an important indicator for evaluating the impacts on the 
environment health derived from the food consumption. 
These results support the hypothesis concerning the 
Mediterranean diet to be a win-win policy, due to its 
beneficial effects on the human and environment health.  
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