
1 Department of Public Health and Infectious Diseases, “Sapienza” University of Rome, Italy
2 Department of Epidemiology, German Institute of Human Nutrition Potsdam-Rehbruecke, Germany
3 Department of Pediatric Gastroenterology and Metabolic Disorders, Poznan University of Medical Sciences, Poland 

Ann Ig 2016; 28: 349-359   doi:10.7416/ai.2016.2115

A breaking down of the Mediterranean diet in the land 
where it was discovered. A cross sectional survey among 
the young generation of adolescents in the heart of Ci-
lento, Southern Italy

R. Saulle1, G. Del Prete1, M. Stelmach-Mardas2,3, M. De Giusti1, G. La Torre1

Key words: Mediterranean diet, dietary habits, survey, students, adolescents, Italy
Parole chiave: Dieta Mediterranea, abitudini alimentari, survey, studenti, adolescenti, Italia

Abstract 

Background. To investigate dietary habits among young people in the Mediterranean lands, exactly where 
the health benefits of the Mediterranean diet (MD) were discovered by Ancel Keys. 
Study design. A cross-sectional study design.
Methods. A 10-items food-frequency questionnaire was administered to 1117 students in the schools of the 
Cilento area. Adherence to the MD was appraised according to a scale of 0-10. A logistic regression model 
was used to identify possible factors associated with “Following an unhealthy diet”. Results were expressed 
as Odds Ratio with 95% confidence interval and the level of significance was set at p<0.05.
Results. A percentage of 63.8 reached a score under six, indicating that the majority of the students did not 
respect the rules of the Mediterranean diet and only 36.2% (n. 371) exceeded a score of 6 adhering to it in 
varying degrees. At the logistic regression analysis smokers resulted to be affected by almost a double risk 
of getting away from the Mediterranean dietary pattern (OR = 1.93; CI 95% 1.44-2.57); on the contrary, 
those with a higher PCS12 (Physical Component Summary score) were in a lower risk to move away from 
the MD style (OR = 0.98; 95% CI = 0.96-0.99).
Conclusion. Despite its increasing popularity worldwide, adherence to the MD model is decreasing. The new 
generation of young people does not adhere to the MD pattern although they live in the lands characterized 
by the tradition and culture of healthy diet and where the benefits from this pattern were initially discovered. 
Interventions and specific education about the healthy diet may be useful to recover student’s dietary patterns 
as in the old eating tradition.

Introduction

The Mediterranean dietary pattern is a 
useful tool in the primary and secondary 
prevention of cardiovascular diseases, and its 
adoption has significantly beneficial public 
health implications (1-3).

In fact, the adherence to Mediterranean 
diet (MD) has long been reported as a 
model of healthy eating, and it has been 
widely recognized to be the optimal diet for 
preventing non-communicable diseases and 
preserving good health.

The contribution of MD to a favorable 
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healthy status and its numerous health 
benefits are extensively linked with the 
reduction of cardiovascular disease events 
– especially with the incidence of recurrent 
myocardial infarction and cerebrovascular 
events – of some cancers, and of chronic 
degenerative diseases and mortality (4) as 
well as with brain health (i.e., Alzheimer’s 
disease) and cognitive improvement (5, 6).

The selected components of the MD are 
associated with better cardiovascular health. 
Especially, a low consumption of meat and 
meat products, a moderate intake of ethanol 
(mostly from wine), and a high consumption 
of vegetables, fruit, nuts, legumes, fish, and 
olive oil has already been recognized as 
beneficial in the process of coagulation and 
inflammation - due to the significant source 
of antioxidant vitamins provided by MD 
(7, 8). Furthermore, increasing evidences 
indicate that the synergy among these 
components may result in beneficial changes 
in intermediate pathways of cardio metabolic 
risk, such as lipids, insulin sensitivity, 
oxidative stress, inflammation, and vaso-
reactivity. Therefore, a Mediterranean 
dietary pattern may favourably modify 
numerous cardiovascular risk factors, such 
as dyslipidemia, hypertension, metabolic 
syndrome, and diabetes (9, 10).

Also, a recent study reported that 
adherence to the MD may have a beneficial 
influence on academic performance in 
youth, independent of potential confounders, 
including body mass index, physical activity, 
fitness, and sedentary behaviour (11). 
Several plausible mechanisms can explain 
the protective effect of adherence to the 
MD on cognition, including antioxidative 
and anti-inflammatory effects and reduced 
vascular comorbidities (7, 8).

Other studies reported that the higher 
academic achievement, in both children and 
adolescents, were associated with richer 
intakes of fruits and vegetables (12-16).

Additionally, few studies in adolescents 
found a beneficial influence of fish 

consumption on academic indicators (17-
18).

At the contrary, McIsaac et al. found 
that youth that are moving away from the 
MD to adopt a less healthy diet (e.g., junk 
diet), may negatively affect their academic 
performance (19). 

In addition, according to a recent study, 
MD has beneficial effects also in relation 
to the physical performance. In fact, in a 
cohort study (20), individuals in the highest 
MD adherence group were more likely to be 
male, less likely to smoke, and more likely to 
have lower body mass index, higher energy 
intake, and greater physical activity (P < 
05). Usual and rapid 20-m walking speed 
were highest in the high MD adherence 
group than in the other groups. Higher MD 
adherence was an independent predictor of 
less decline in usual 20-m walking speed. 
Over 8 years of follow-up, the group with 
the highest adherence to the MD performed 
better at all time points.

At the contrary, a study conducted by Al-
Attas et al., has demonstrated that, despite 
its positive effects on adiponectin, the MD 
failed to negate the adiponectin-lowering 
effect of cigarette smoking, demonstrating 
the profound and independent capacity of 
cigarette smoke to negatively influence 
human health (21).

The Mediterranean-style diet is not 
only a specific diet, but rather a collection 
of eating habits traditionally followed by 
people in the different countries bordering 
the Mediterranean Sea: “Passed down from 
generation to generation, it is constantly 
recreated by communities in response to 
their environment, their interaction with 
nature and their history, providing them with 
a sense of identity and continuity” (22).

The traditional MD refers to a dietary 
profile commonly available in the early 
1960s in the Mediterranean regions and 
characterized by an elevated consumption 
of plant based foods (e.g., fruits, nuts, and 
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vegetables), a moderate-to-high consumption 
of fish and seafood, the use of olive oil as the 
main source of fat, a low intake of red meat 
and dairy products and a low-to-moderate 
amount of red wine during meals as typical 
of Crete, Greece, and southern Italy.

MD’s origins lie in the heart Cilento - at 
Pioppi- from where Ancel Keys, the father 
of the MD, launched the most famous 
epidemiological study “Seven Countries 
Study” (23) that examined the nutritional 
habits of 12,000 persons aged between 40 
and 60, with 20 years of follow up. The large 
epidemiological study, conducted across 
seven Nations, resulted in high geographical 
variability concerning incidence rates for 
cardiovascular diseases: regions considered 
from the Mediterranean Basin reported a 
lower incidence of cardiovascular diseases 
(CHD) in comparison to Northern Europe 
countries and USA (24, 25).

Populations that follow the MD pattern 
showed a 50% lower rate of cardiovascular 
mortality due to lesser cardiovascular disease 
and higher longevity (26). 

In January 1993, international experts 
on diet, nutrition, and health convened to 
review research on the composition and 
health implications of MD patterns during 
the past half century. The International 
Conference on the Diets of the Mediterranean 
was the first in a series jointly organized 
by Oldways Preservation & Exchange 
Trust and the World Health Organization 
(WHO)/Food and Agriculture Organization 
(FAO) Collaborating Center in Nutritional 
Epidemiology at Harvard School of Public 
Health to describe and evaluate the public 
health implications of traditional diets. This 
collaboration led to the development of 
numerous food guide pyramids reflecting 
the diversity of worldwide dietary traditions 
associated with good health.

In 2013, the United Nations Educational, 
Scientific and Cultural Organization 
(UNESCO) added  the  MD to  the 
Representative List of the Intangible Cultural 

Heritage of Humanity of Italy, Spain, 
Portugal, Morocco, Greece, Cyprus, and 
Croatia (27, 28).

The objective of this study is to
 
investigate 

dietary habits and lifestyle among students 
of middle and high schools of the Cilento 
area, acquiring information on eating 
habits especially in relation to the score of 
adherence to the MD pattern.

Methods

A cross-sectional survey was conducted 
in the first semester of 2014. 

Data collection was carried out through a 
questionnaire created ad hoc for the survey. 
It was distributed by teachers in middle 
and high schools. The questionnaire was 
administered to 1117 students (n. 111 in the 
middle school - 6 classes - and n.1016 in 
the high school – 50 classes) attending the 
school lessons and it was self-compiled. 

The proposal of the survey was approved 
by the head office of each school.

The questionnaire was composed mainly 
by close-ended type of questions, with 
multiple response options (except for 
some answers about age, city of residence 
and some others) and was administered 
according to an anonymous, voluntary 
procedure. The questions were distributed 
in five sections, namely:

1. Demographics data 
2. Diet and food consumption
3. Alcohol consumption
4. SF12 test to determine quality of life 

concerning physical status (PCS) and mental 
status (MCS).

5. Tobacco use

Statistical analysis 
Data were analysed with the software 

SPSS 19.0 for Windows.
Descriptive analyses were performed 

using frequencies, percentages, frequency 
tables for categorical variables and means ± 
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standard deviation (SD) at 95% confidence 
intervals (95% CI) for quantitative 
variables.

For the univariate analysis, the chi-square 
test was performed to evaluate differences 
for categorical variables. 

A logistic regression model was used 
to identify possible factors associated with 
unhealthy lifestyle that is “Following an 
unhealthy diet”. Moreover, gender and year 
of course, as possible confounders, were 
included into the regression model such as 
some other variables (smoking habits and 
physical activity) that may have affected 
the outcome variable. Before the analysis all 
variables were transformed into binary ones: 
e.g. year of course: <3 vs ≥ 4. Results were 
expressed as Odds Ratio (OR) with 95% CI. 
The approach to the regression model was 
carried out using the procedure “Backward 
stepwise (Wald)”; the goodness of the 
model, “the goodness of fit” of different 
regression models made, was assessed using 
the Hosmer-Lemeshow test (29); the level of 
significance was set at p < 0.05.

Outcome measures
The association between determinants 

and the outcome variable “no-adherence 
to the MD” was analysed using the binary 
regression model, where those who did not 
adhere to the MD resulted in a score < 5 vs 
those who were adherent to the MD pattern 
that obtained a MD score. The outcome 
measures were declared one by one in the 
binary logistic regression analysis. 

Dietary assessment
The usual dietary habits of the participants, 

over the year preceding enrolment, were 
assessed with the use of a food-frequency 
questionnaire (FFQ), which included 
about 10 food groups that are commonly 
consumed: cereals, legumes, vegetables, 
fruits, dairy products, meat, fish, eggs, 
monounsaturated lipids (mainly olive oil), 
sugar and sweets. 

For each of the items, respondents were 
asked to report their monthly, weekly, or 
daily average frequency of consumption 
in the last 6-12 months. The frequencies 
of consumption of the food items were 
reported on an incremental scale with nine 
levels (never or almost never, 1–3 times 
per month, once per week, 2–4 times per 
week, 5–6 times per week, once per day, 
2–3 times per day, 4–6 times per day, 
and more than six times per day) (30). A 
dietary pyramid developed by CIISCAM 
(Inter-University Centre for International 
Studies on Mediterranean Food Cultures) in 
collaboration with former INRAN (National 
Institute for Food and Nutrition Research) 
- now CREA (Research Centre on Foods 
and Nutrition) -

 
was used to describe the 

Mediterranean dietary pattern (31).
The MD has been described by the 

following characteristics: an abundance of 
plant foods (fruits, vegetables, breads, other 
forms of cereals, potatoes, beans, nuts, and 
seeds); minimally processed, seasonally 
fresh, and locally grown foods; fresh fruit 
as the typical daily dessert, with sweets 
containing concentrated sugars or honey 
consumed only a few times per week; olive 
oil as the main source of fat; dairy products 
(principally cheese and yoghurt) only in 
low-to-moderate amounts; red meat in low 
amounts; and wine, usually red wine, in 
low-to moderate amounts, normally during 
meals (32, 33).

The MD score
Adherence to the MD was appraised 

according to the score such as that created 
by Trichopoulou et al. (34). A composite 
Mediterranean diet score was calculated for 
each participant on the basis of frequency of 
foods consumption of the main food groups 
typical of the Mediterranean diet, where 
those denoting a positive aspect with regard 
to the Mediterranean diet are assigned a 
value of +1 and those with a negative aspect 
a value of 0 (34, 35). 
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High MD scores are characterized by high 
intakes of vegetables, legumes, fruits and nuts, 
cereals, fish, and olive oil and relatively low 
intakes of dairy products and meat. The total 
MD score ranged from 0 (minimal adherence 
to the traditional MD) to 10 (maximal 
adherence). Values of 0 or 1 were assigned 
to each indicated components: people 
whose consumption of presumed beneficial 
components (vegetables, legumes, fruits, 
cereals, fish) was below the recommended 
frequency consumption were assigned a 
value of 0, and a value of 1 otherwise. People 
whose consumption of presumed detrimental 
components (meat and dairy products) 
was below the recommended frequency 
consumption were assigned a value of 1, and 
a value of 0 otherwise. This MD score can 
take a value from 0 (minimal adherence) to 
10 (maximal adherence). Higher values of this 
diet score indicate a greater adherence to the 
MD, whereas lower values indicate adherence 
to a Westernized diet.

Adherence to the MD was categorized 
in a binary way as low (score 0–6), or high 
(score 7–10).

Results

Socio-demographic characteristics
The study was attended by 1117 

students, 559 (50%) females and 558 
(50%) males. 1094 (97.7%) were Italian 
and 23 (2.1%) were of other ethnic origin. 
111 (9.9%) attended the middle school 
and 1006 (90.1%) the high school with 
different orientations (such as agriculture, 
finance, surveyor, music, nautical sciences, 
tourism, foreign languages, experimental 
sciences.

Mean age of all participants was 14.5 
years (12.3 for middle schools and 16.7 for 
high schools.

Eating habits
In the occasion of the opening of the 

school year, eating habits had “certainly 
improved” for 128 (24.3%), “moderately 
improved” for 149 (28.3%). 57 (10.8%) 
answered “certainly worsened”, 104 
(19.7%) “moderately worsened”, 60 
(11.4%) “unchanged” and 29 (5.5%) “don’t 
know”.

Table 1 - Distribution of the Mediterranean Diet score adherence in the adolescents sample

Score N (distribution of numbers) (%) with missing data % without missing data

1,00 2 0.2 0.2

2,00 23 2.1 2.2

3,00 124 11.1 12.1

4,00 215 19.2 21.0

5,00 290 26.0 28.3

6,00 264 23.6 25.8

7,00 80 7.2 7.8

8,00 26 2.3 2.5

9,00 1 0.1 0.1

Total 1,025 91.8 100

Missing 92 8.2  

Total 1,117 100  
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smoking” was a variable “at risk”, that is, 
those who smoke have almost a double risk 
of getting away from the Mediterranean 
Dietary pattern (OR = 1.93; CI 95% = 1.44 
– 2.57). At the contrary, those with a higher 
PCS12 are protected or are at a lower risk 
of adopting Western-style diet or to move 
away from the MD style (OR = 0.98; 95% 
CI = 0.96-0.99). Hosmer-Lemeshow Test 
was 0.641 (See Table 2). 

Considerations and conclusions

The Mediterranean Diet (from the ancient 
Greek “diaita” = way of life) is more than 
just a defined diet, but it represents the 
plurality of various cultural expressions of 
different Mediterranean food cultures and 
lifestyles.

It constitutes a set of skills, knowledge, 
practices and traditions ranging from the 

Figure 1 - Histogram of the adherence to the Mediterranean Diet

Score of Adherence to the MD
We were able to calculate the MD score 

on 1025 students (91.8% of the sample) 
because the remaining (8.2% of the sample) 
gave incomplete answers. 654 (63.8%) 
showed a score < 6, indicating that the 
majority of the students does not respect the 
rules of the MD; on the contrary, only 371 
(36.2%) exceeded a score of 6, and therefore 
adhered in varying degrees.

In detail, 64 (25.7%) reached a score of 
6, 80 (7.8%) reached a score of 7, 26 (2.5%) 
reached a score of 8 and X (0.09%) had a 
score of 9 and no one the maximum score 
of 10 (Figure 1 and Table 1).

Logistic regression analysis for the outcome 
“not adhere to the MD”

Values resulted from the analysis were 
statistically significant in the association with 
the outcome “non-adherence to the MD”, 
in fact the independent variable “current 
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landscape to the table, in total respect of 
the territory and of biodiversity. The MD 
is characterized by a nutritional model that 
has remained constant over time and space, 
consisting mainly in an elevated consumption 
of fruits, nuts and vegetables, a moderate-to-
high consumption of fish and seafood, the 
use of olive oil as the main source of fat, a 
low intake of red meat and dairy products 
and a low-to-moderate amount of red wine 
during meals, always respecting beliefs and 
traditions of each community. 

Nevertheless, our study reveals that in 
a Mediterranean area (Cilento) which gave 
birth, in the past, 

to the MD, and where MD was a 
fundamental component of a healthy way 
of life, a tradition and a culture, there has 
been a complete break in eating habits from 
one generation to another. 

The MD in fact is a documented model 
of healthy diet that always represented the 
dietary pattern of many populations from the 
Mediterranean areas (36). Diets consumed 
by Mediterranean populations have been a 
subject of interest since antiquity, with more 
recent investigations focused on their evident 
health benefits (37-39).

Benefits of the MD in fact suggest 
that widespread adoption of this dietary 
strategy could have significant public 
health implications, being able to lead to 
the prevention of degenerative pathologies 
and to an improvement in life expectancy, 
a net gain in health and a reduction in total 
lifetime costs (1).

Provided that there is a worldwide trend 
toward a dietary uniformity, classic MD may 
become a kind of “endangered species”, 
and research is needed to define the ways in 
which such traditional and healthful dietary 
patterns could be preserved and promoted. 

Despite its documented healthiness, 
compliance with MD is low in non-
Mediterranean countries, maybe because 
non-Mediterranean populations may find 
it difficult to comply with a diet which is 
foreign to them (40, 41). To the point that 
many Italian-style foods have been adopted 
but after a procedure of “Americanization”, 
which has made them far higher in energy, fat, 
cholesterol, and sodium than the traditional 
foods from which they were derived.

But also in the Mediterranean area 
adherence to MD has decreased, and a 
possible cause of this phenomenon could be 

Table 2 - Logistic regression analysis. Dependent variable: “non-adherence to the Mediterranean Diet”; Covariates 
entered into the model: “City of residence > 5000 inhabitants”; “Current smoker”; “PCS12”; “MCS12”; “Sex”; “Year 
of curriculum”. Method: Backward Stepwise (Wald)

Covariates Dependent variable
““non- adherence to the Mediterranean Diet”

Crude OR 95% CI Adjusted OR
Exp (B)

95%CI 

City of residence: > 5000 inhabitants (vs <5000) 1.14 0.9-1.44 1.10 0.84-1.44

To be a smoker: yes (vs no) 1.73 1.34-2.24* 1.93 1.44-2.57*

PCS12: higher  (vs lower) 0.97 0.96-0.99* 0.98 0.96-0.99*

MCS12 higher (vs lower) 0.99 0.98-1 0.99 0.98-1

Sex  (M vs F) 1.11 0.88-1.41 1.03 0.78-1.36

Years of attendance: middle (vs high schools). 0.94 0.86-1.03 0.94 0.86-1.03

Hosmer-Lemeshow test 5.358

*statistically significant
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the increasing prices of some of the major 
food items of the Mediterranean pyramid; 
this seems to have led people to give up this 
eating pattern in favour of less expensive 
products that allow people to save money, 
but that are unhealthy (1).

Our results clearly show how the youth 
population of a Mediterranean area (exactly 
were Ancel Keys discovered the benefits of 
that dietary pattern!) left the consumption of 
typical foods of the MD and replaced them 
with those foods typical of the Western world, 
introduced into Italy by the Anglo-Saxons 
after the 2nd WW, based mainly on animal 
fats and red meat, devoid of the protective 
effects against cardiovascular and metabolic 
diseases. To the same conclusions came 
several observational studies investigating 
the eating habits of Italian population, so 
that health promotion of young generations 
is becoming a priority (42-46).

Based on these facts, it is imperative 
initiating appropriate programs of prevention 
and health promotion in the various schools 
and in particular a promotion of proper 
nutrition, especially designed on the basis 
of specific peculiarities emerged from this 
investigation.

In addition, our results suggest that to be 
a smoker and to perform a reduced physical 
activity level could be a risk factor to move 
away from a healthy dietary pattern. In line 
with the literature, an unhealthy lifestyle 
(smoking, sedentarity) and a high body mass 
index are associated with an unhealthier 
diet (47).

It is increasingly being recognized that 
interventions which target more than one 
risky behaviour may be a more efficient 
way of improving people’s lifestyles (48), 
and the specific education about the healthy 
diet is necessary to revert the dietary 
patterns of the young generations to the 
old eating traditions. Such interventions 
have the potential for greater health 
benefits, maximisation of health promotion 
opportunities, more adequate tailoring 

to participants’ behavioural profiles, and 
reduction of healthcare costs (49). 

Worldwide, despite the increasing 
popularity of the beneficial effects arising 
from the adherence to the MD model, 
multifactorial influences – lifestyle 
changes, food globalization, economic and 
sociocultural factors - have jeopardized 
the healthy eating habits so much to pose 
threats to the preservation and transmission 
of the MD heritage to future generations. 
Today’s challenge is to reverse such trends, 
especially in young populations living in the 
lands where the Mediterranean food tradition 
and culture are handed down from ancient 
times. Interventions and specific education 
about the healthy diet may be useful to 
recover dietary patterns as in the old eating 
tradition. 
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Riassunto

La Dieta Mediterranea esiste ancora nella genera-
zione di giovani che vivono nelle terre del Cilento, 
cuore delle tradizioni e della cultura Mediterranea? 
Una survey tra gli adolescenti.

Background: indagare le abitudini alimentari tra 
i giovani che vivono nelle terre del Cilento, luogo in 
cui è stato scoperto il valore della Dieta Mediterranea 
(DM) e gli effetti benefici sulla salute delle popolazio-
ni che strettamente aderivano ai canoni di tale regime 
alimentare.
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Disegno dello studio: Studio osservazione di tipo 
cross-sectional (survey).

Metodi: È stato somministrato un questionario (food-
frequency questionnaire) di 10 items a 1117 studenti delle 
scuole del Cilento. L’aderenza alla DM è stata valutata 
tramite una scala con range 0-10. È stato utilizzato un 
modello di regressione logistica al fine di identificare 
possibili fattori che potessero influenzare l’esito “aderire 
a una alimentazione non salutare”.

Risultati: Sono stati espressi in Odds Ratio (OR) con 
intervalli di confidenza (IC) posti al 95% e con livello 
di significatività di p<0.05. Una percentuale di 63.8 ha 
raggiunto uno score < 6, indicando che la maggior parte 
degli studenti non aderisce ai canoni della DM e solo il 
36.2% (n. 371) superava lo score di 6, aderendo in di-
versi gradi alla DM. L’analisi di regressione logistica ha 
dimostrato come i giovani fumatori avessero un rischio 
di circa il doppio di non aderire a un pattern alimentare 
di tipo Mediterraneo (OR = 1.93; CI 95%1.44-2.57); al 
contrario coloro che avevano ottenuto un PCS 12 (Phy-
sical Component Summary scores) più elevato avevano 
maggiori probabilità di aderire a una dieta salutare come 
quella Mediterranea (OR = 0.98; 95% CI = 0.96-0.99).

Conclusioni: Nonostante il valore e gli effetti be-
nefici della DM siano riconosciuti oggigiorno in tutto 
il mondo, l’aderenza alla DM è andata nel tempo via 
via decrescendo. La nuova generazione di giovani, e in 
questo caso di coloro che vivono nelle terre in cui sono 
stati individuati gli effetti benefici sulla salute dei propri 
antenati, tendono ad allontanarsi dalle tradizioni e dalla 
cultura culinaria propria di quelle aree che affacciano sul 
bacino del Mediterraneo.

References

1. Saulle R, Semyonov L, La Torre G. Cost and 
cost-effectiveness of the Mediterranean diet: 
Results of a systematic review. Nutrients 2013; 
5(11): 4566-86. doi: 10.3390/nu5114566.

2. Martinez-Gonzalez MA, Bes-Rastrollo M, Serra-
Majem L, Lairon D, Estruch R, Trichopoulou 
A. Mediterranean food pattern and the primary 
prevention of chronic disease: recent develop-
ments. Nutr Rev 2009; 67(Suppl 1): S111-6. doi: 
10.1111/j.1753-4887.2009.00172.x.

3. Serra-Majem L, Roman B, Estruch R. Scientific 
evidence of interventions using the Mediterra-
nean diet: a systematic review. Nutr Rev 2006; 
64(2 Pt 2): S27-47.

4. Sofi F, Abbate R, Gensini GF Casini A. Accruing 
evidence on benefits of adherence to the Medi-
terranean diet on health: an updated systematic 

review and meta-analysis. Am J Clin Nutr 2010; 
92(5): 1189-96. doi: 10.3945/ajcn.2010.29673. 
Epub 2010 Sep 1.

5. Singh B, Parsaik AK, Mielke MM. Associa-
tion of Mediterranean diet with mild cognitive 
impairment and Alzheimer’s disease: a system-
atic review and meta-analysis. J Alzheimers 
Dis 2014; 39(2): 271-82. doi: 10.3233/JAD-
130830.

6. Féart C, Samieri C, Allès B Barberger-Gateau 
P. Potential benefits of adherence to the 
Mediterranean diet on cognitive health. Proc 
Nutr Soc 2013; 72(1): 140-52. doi: 10.1017/
S0029665112002959. Epub 2012 Dec 11.

7. Ambring A, Friberg P, Axelsen M. Effects of 
Mediterranean inspired diet on blood lipids, 
vascular function and oxidative stress in healthy 
subjects. Clin Sci 2004; 106(5): 519-25.

8. Skroza N, Tolino E, Semyonov L, et al. Medi-
terranean diet and familial dysmetabolism as 
factors influencing the development of acne. 
Scand J Public Health 2012; 40(5): 466-74. doi: 
10.1177/1403494812454235. Epub 2012 Jul 24.

9. Willett WC, Sacks F, Trichopoulou A, et al. 
Mediterranean diet pyramid: a cultural model 
for healthy eating. Am J Clin Nutr. 1995; 61(6 
Suppl): S1402-6.

10. Keys A. Mediterranean diet and public health: 
Personal reflections. Am J Clin. Nutr 1995; 61(6 
Suppl): 1321-32.

11. Esteban-Cornejo I, Izquierdo-Gomez R, Gómez-
Martínez S, et al. Adherence to the Mediterra-
nean diet and academic performance in youth: 
the UP&DOWN study. Eur J Nutr 2015; 55(3): 
1133-40. doi: 10.1007/s00394-015-0927-9. 
Epub 2015 May 15.

12. MacLellan D, Taylor J, Wood K. Food intake 
and academic performance among adolescents. 
Can J Diet Pract Res 2008; 69(3): 141-4.

13. Kristjánsson ÁL, Sigfúsdóttir ID, Allegrante 
JP. Health behavior and academic achievement 
among adolescents: the relative contribution of 
dietary habits, physical activity, body mass in-
dex, and self-esteem. Health Educ Behav 2010; 
37(1): 51-64. doi: 10.1177/1090198107313481. 
Epub 2008 Jun 9.

14. Sigfúsdóttir ID, Kristjánsson ÁL, Allegrante JP. 
Health behaviour and academic achievement 
in Icelandic school children. Health Educ Res 
2007; 22(1): 70-80. Epub 2006 Jun 9.

15. Martínez-Gómez D, Veiga OL, Gómez-
Martínez S, et al. Gender- specific influence of 



358 R. Saulle et al.

health behaviors on academic performance in 
Spanish adolescents: the AFINOS study. Nutr 
Hosp 2012; 27(3): 724-30. doi: 10.3305/nh. 
2012.27.3.5633.

16. Florence MD, Asbridge M, Veugelers PJ. Diet 
quality and academic performance. J Sch Health 
2008; 78(4): 209-15. doi: 10.1111/j.1746-1561
.2008.00288.x.

17. de Groot RH, Ouwehand C, Jolles J. Eating the 
right amount of fish: inverted U-shape associa-
tion between fish consumption and cognitive per-
formance and academic achievement in Dutch 
adolescents. Prostaglandins Leukot Essent Fatty 
Acids 2012; 86(3): 113-7.

18. Kim JL, Winkvist A, Aberg MA, et al. Fish 
consumption and school grades in Swedish ado-
lescents: a study of the large general population. 
Acta Paediatr 2010; 99(1): 72-7.

19. McIsaac JL, Kirk SF, Kuhle S. The Associa-
tion between Health Behaviours and Academic 
Performance in Canadian Elementary School 
Students: A Cross-Sectional Study. Int J Environ 
Res Public Health 2015; 12(11): 14857-71. doi: 
10.3390/ijerph121114857.

20. Shahar DR, Houston DK, Hue TF, et al. Adher-
ence to Mediterranean diet and decline in walk-
ing speed over 8 years in community-dwelling 
older adults. J Am Geriatr Soc 2012; 60(10): 
1881-8. doi: 10.1111/j.1532-5415.2012.04167.x. 
Epub 2012 Oct 4.

21. Al-Attas OS, Hussain T, Al-Daghri NM, De 
Rosas E, Kazmi U, Vinodson B. The rela-
tionship between a Mediterranean diet and 
circulating adiponectin levels is influenced by 
cigarette smoking. J Atheroscler Thromb 2013; 
20(4):313-20. Epub 2012 Dec 27.

22. UNESCO. Intangible Cultural Heritage Sec-
tion, 2013. Available from: http://www.unesco.
org/culture/ich/doc/src/20435-EN.pdf [Last 
accessed 2016 July 7].

23. Keys A, Menotti A, Karoven MI. The diet and 
the 15-year death rate in the Seven Countries 
Study. Am J Epidemiol 1986; 124(6): 903-15.

24. Tunstall-Pedoe H, Kuulasmaa K, Mähönen M, 
Tolonen H, Ruokokoski E, Amouyel P. Contri-
bution of trends in survival and coronary-event 
rates to changes in coronary heart disease mor-
tality: 10-year results from 37 WHO MONICA 
project populations. Monitoring trends and 
determinants in cardiovascular disease. Lancet 
1999; 353(9164): 1547-57.

25. Masiá R, Pena A, Marrugat J, et al. High preva-

lence of cardiovascular risk factors in Gerona, 
Spain, a province with low myocardial infarction 
incidence. REGICOR investigators. J Epidemiol 
Community Health 1998; 52(11): 707-15.

26. Sofi F, Cesari F, Abbate R, Gensini GF, Casini 
A. Adherence to Mediterranean diet and health 
status: meta-analysis. BMJ 2008; 337: a1344. 
doi: http://dx.doi.org/10.1136/bmj.a1344.

27. Saulle R, La Torre G. The Mediterranean Diet, 
recognized by UNESCO as a cultural heritage 
of humanity. Ital J Public Health 2010; 7(4): 
414-5.

28. UNESCO Culture Sector, Eighth Session of the 
Intergovernmental Committee (8.COM) – from 
2 to 7 December 2013. Available from: http://
www.unesco.org/culture/ich/en/8com [Last ac-
cessed 2016 July 7].

29. Hosmer DW, Lemeshow S. Applied Logistic 
Regression. New York: John Wiley & Sons, 
1989: 1-373.

30. Manousos O, Day NE, Trichopoulos D, Gero-
vassilis F, Tzonou A, Polychronopoulou A. Diet 
and colorectal cancer: a case–control study in 
Greece. Int J Cancer 1983; 32(1): 1-5.

31. CIISCAM and INRAN. Modern Mediterranean 
dietary pattern pyramid. Available from: http://
nut.entecra.it/358/31/news/ecco-la-nuova-
piramide-alimentare--della--dieta-mediterranea.
html [Last accessed 2016 July 7].

32. Willett WC, Sacks F, Trichopoulou A, et al. 
Mediterranean diet pyramid: a cultural model 
for healthy eating. Am J Clin Nutr 1995; 61(6 
Suppl): 1402S-6S.

33. Trichopoulou A, Kouris-Blazos A, Wahlqvist 
ML, et al. Diet and overall survival in elderly 
people. BMJ 1995; 311(7018): 1457-60.

34. Bach-Faig A, Berry EM, Lairon D, Reguant J, 
Trichopoulou A, Dernini S, Medina FX, Bat-
tino M, Belahsen R, Miranda G, Serra-Majem 
L; Mediterranean Diet Foundation Expert 
Group. Mediterranean diet pyramid today. 
Science and cultural updates. Public Health 
Nutr 2011; 14(12A): 2274-84. doi: 10.1017/
S1368980011002515.

35. Bach A, Serra-Majem L, Carrasco JL, Roman 
B, Ngo J, Bertomeu I, Obrador B. The use of 
indexes evaluating the adherence to the Mediter-
ranean diet in epidemiological studies: a review. 
Public Health Nutr 2006; 9(1A): 132-46.

36. Psaltopoulou T, Naska A, Orfanos P, Tricho-
poulos D, Mountokalakis T, Trichopoulou A. 
Olive oil, the Mediterranean diet, and arterial 



359A breaking down of the Mediterranean Diet in the land where it was discovered

blood pressure: The Greek European Prospective 
Investigation into Cancer and Nutrition (EPIC) 
study. Am J Clin Nutr 2004; 80(4): 1012-8. 

37. Martínez-González M.Á, Sánchez-Villegas A. 
The emerging role of mediterranean diets in 
cardiovascular epidemiology: Monounsaturated 
fats, olive oil, red wine or the whole pattern? Eur 
J Epidemiol 2004; 19(1): 9-13. 

38. Menotti A, Kromhout D, Blackburn H. Food 
intake patterns and 25-year mortality from coro-
nary heart disease: Cross-cultural correlations in 
the seven countries study. Eur J Epidemiol 1999; 
15(6): 507-15. 

39. Kromhout D, Menotti A, Bloemberg B, et al. 
Dietary saturated and trans fatty acids and cho-
lesterol and 25-year mortality from coronary 
heart disease: The seven countries study. Prev 
Med 1995; 24(3): 308-15.

40. Bere E, Brug J. Towards health-promoting and 
environmentally friendly regional diets – A 
nordic example. Public Health Nutr 2009; 12(1): 
91-6. doi: 10.1017/S1368980008001985. 

41. Da Silva R, Bach-Faig A, Raidó Quintana 
B, Buckland G, Vaz de Almeida MD, Serra-
Majem L. Worldwide variation of adherence 
to the Mediterranean diet, in 1961–1965 and 
2000–2003. Public Health Nutr 2009; 12(9A): 
1676-84. doi: 10.1017/S1368980009990541.

42. Noale M, Nardi M, Limongi F, Siviero P, Care-
garo L, Crepaldi G, Maggi S; Mediterranean 
Diet Foundation Study Group. Adolescents in 
southern regions of Italy adhere to the Mediterra-
nean diet more than those in the northern regions. 
Nutr Res 2014; 34(9): 771-9. doi: 10.1016/j.
nutres.2014.08.001. Epub 2014 Aug 7.

43. Pancallo MT, Saulle R, Semyonov L, Amadei 
P, La Torre G. [Effectiveness of a protocol treat-
ment for overweight/obese patients (SIAN - ASL 
RMA)]. Clin Ter 2015; 166(5): e306-11. doi: 
10.7417/T.2015.1883. Italian.

44. Programmi efficaci per la prevenzione 
dell’obesità: il contributo dei Sian. Available 
from: http://www. ccm-network.it/progetto.
jsp?id=node/58&idP=740. [Last accessed 2016 
July 7].

45. Ammerman A, Pignone M, Fernandez L, et al. 
Counseling to promote a healthy diet. System-
atic Evidence Review No. 18. Rockville, MD: 
Agency for Healthcare Research and Quality. 
Available from: www.ahrq.gov/ clinic/serfiles.
htm www.ahrq.gov/ clinic/serfiles.htm [Last 
accessed 2016 July 7].

46. U.S. Preventive Services Task Force. Behavioral 
counseling in primary care to promote a healthy 
diet: recommendations and rationale. Am J Prev 
Med 2003; 24(1): 93-100. 

47. Marques-Vidal P, Waeber G, Vollenweider P, 
Bochud M, Stringhini S, Guessous I. Sociode-
mographic and behavioural determinants of a 
healthy diet in Switzerland. Ann Nutr Metab 
2015; 67(2): 87-95. doi: 10.1159/000437393. 
Epub 2015 Sep 5.

48. Prochaska JJ, Prochaska JO. A review of mul-
tiple health behavior change interventions for 
primary prevention. Am J Lifestyle Med 2011; 
5(3). doi: 10.1177/1559827610391883.

49. Prochaska JJ, Velicer WF, Nigg CR, Prochaska 
JO. Methods of quantifying change in multiple 
risk factor interventions. Prev Med 2008; 46(3): 
260-5. doi:10.1016/j.ypmed.2007.07.035.

Corresponding author: Dr. Rosella Saulle, Department of Public Health and Infectious Diseases, Sapienza University 
of Rome, Piazzale Aldo Moro 5, 00185 Rome, Italy
e-mail: rosella.saulle@uniroma1.it


