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Our aim was to assess adherence to the Mediterranean diet in a group of 726 secondary school students (336
girls, 390 boys) who completed the web-based Medi-Lite questionnaire simultaneously, during school hours, at the
“Istituto Professionale per 'Enogastronomia e I'Ospitalita Alberghiera Marco Polo” in Genoa, Italy. The mean
adherence score was 9.28 * 2.29, with significantly (p = 0.017) higher values in girls (9.5 + 2.2) than boys (9.1 £
2.4). As to the individual food components of the Medi-Lite score, 84% of students reported non-optimal
consumption (i.e., the choice that yielded < 1 point) of meat and meat products, and over 50% reported non-
optimal consumption of vegetables, legumes, dairy products, and fish. Significant differences between girls and
boys were observed for fruit (p = 0.003), cereals (p < 0.001), meat and meat products (p < 0.001), and dairy
products (p = 0.003). By conducting a principal component analysis, we observed that Medi-Lite items on the
consumption of some animal products (meat and meat products and dairy products) and some plant products (fruit,
vegetables, and legumes) generated contrasting patterns of responses, denoting excessive consumption in the first
case and underconsumption in the second. This result suggests the need for effective actions to promote healthy
eating habits in young people.

Mediterranean diet adherence Medi-Lite students

| 1. Introduction

The Mediterranean diet is one of the most studied and appreciated dietary patterns in the scientific community . It
is characterized by a high consumption of plant foods, moderate consumption of fish, dairy products, and eggs, low
consumption of meat and meat products, and olive oil as the main source of fat. Added to the UNESCO Intangible
Cultural Heritage list in 2010, the Mediterranean diet has not only nutritional value, but also cultural and social

value, and is presented as a model of a sustainable diet for health and the environment [21,

Despite the health benefits of the Mediterranean diet, widely documented in both epidemiological and clinical
studies [, current surveys indicate that many Mediterranean countries are moving away from this dietary pattern 2!
4l A process of dietary westernization has also emerged in the Italian population, particularly among younger
generations BIEI7, |n a recent large, nationally representative sample of Italian adolescents, more than half of the
respondents reported not eating fruit and/or vegetables daily and more than 10% reported drinking carbonated,
high-sugar drinks at least once a day 8. These data are worrisome because unhealthy eating habits contribute to
the development of overweight, obesity, and diet-related non-communicable diseases even at a young age, with
serious implications for public health Bl. To encourage healthy food choices and promote innovative policies and

targeted actions among young people, knowledge of their eating habits is essential. This knowledge can be
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obtained through surveillance and monitoring initiatives 2. In previous studies, the integration of technology-based
tools and active learning programs, such as Flash Mob, a group of people who gather in a public place to perform
for a short period of time an event, have been shown to be effective in improving student engagement 291 |n the
present study, we conducted a Flash Mob on the Mediterranean diet in a secondary school with the aim of
evaluating adherence to the Mediterranean diet in students who completed the web version of the Medi-Lite

guestionnaire, an evidence-based tool to measure adherence to the Mediterranean diet (2],

| 2. Development and Findings

In the present study, we assessed adherence to the Mediterranean diet through the web-based Medi-Lite
guestionnaire in a group of secondary school students during a Flash Mob on the Mediterranean diet. The data
obtained showed a moderate adherence to the Mediterranean diet, with high consumption of animal-based food

products and low consumption of vegetables, legumes, fish, and olive oil.

Nutrition is crucial for the development and long-term health of adolescents. Adopting good eating habits at a
young age can protect against numerous health problems, such as obesity and cardiovascular disease 131, In this
context, the Mediterranean diet has been widely recognized as a healthy and sustainable dietary pattern.
Consistent research has shown that greater adherence to this dietary pattern is linked to a lower risk of developing
overweight and obesity during childhood [24ll13] and increased lifespan and healthy ageing in adults . Despite
these benefits, Mediterranean populations are gradually moving away from this dietary pattern 228 The causes
are multiple and complex and are related to economic, cultural, and social constraints. The increased variety and
availability of food and energy supplies, the urbanization of life, improved services and networks that can also lead
to a more stressful lifestyle, and reduced time devoted to cooking are among the main drivers of this change,
especially among young people X, Moreover, the increase in tourism and migration observed in recent decades

has increased cultural and lifestyle exchanges between populations, including in terms of dietary habits 18],

In our study, the median value of adherence was 10 points on a scale of 0 to 16, denoting a moderate level of
adherence to the Mediterranean diet in the population examined. These results are in line with previous studies
reporting a low-to-moderate level of adherence to the Mediterranean diet among young populations living in the
Mediterranean area. In a representative sample of Greek adolescents, only 8.3% of adolescents reported eating
habits that followed the principles of the Mediterranean diet 19, and less than 50% of a sample of 3850 Spanish
adolescents had an optimal Mediterranean diet 29, In Italy, results of the Calabrian Sierras Community Study
(CSCS), which investigated a population attending primary and secondary schools in a 14-city southern
community, showed poor adherence to the Mediterranean diet in 18.4% of the children and adolescents analyzed
(21, Similar results were observed in Central Italy, in a survey of 1127 adolescents in Tuscany 22 and in Northern
Italy, in five schools in the province of Novara, where adherence to the Mediterranean diet was poor in 16.7% of

students 23],

Our data also showed that boys were more likely than girls to show low adherence to the Mediterranean diet, which

is consistent with previous studies conducted in Greek and Balearic Islands adolescents 1924l However, the
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relationship between gender and adherence to the Mediterranean diet in this age group has not always been
confirmed. A systematic review of cross-sectional studies conducted on Spanish, Greek, and Italian adolescents
did not find an unequivocal relationship between low adherence to the Mediterranean diet and gender &
Considering all available studies on the topic, the meta-analysis by laccarino Idelson et al. also concluded that the
evidence in children and adolescents is conflicting and does not support differences in adherence to the

Mediterranean diet by gender (8.

Finally, the consumption of the individual food components of the Medi-Lite score reported by our group of students
was similar to that reported by previous studies examining the dietary habits of adolescents living in countries
bordering the Mediterranean Sea 23261 |n fact, almost 50% of students consumed insufficient amounts of fruit
and vegetables, less than 60% ate legumes and fish regularly, and more than 80% consumed meat and meat
products more than once a day. Similar data were recently reported across EU countries in the latest Health at
Glance Report 2020 274 and in the Eating Study as a KiGGS Module (EsKiMo) II, conducted on 1353 adolescents
aged 15-17 years [281. Notably, only one in nine adolescents reported eating five or more servings of fruit and
vegetables per day, while meat consumption was well above recommendations. Because eating habits established
in adolescence tend to be maintained into adulthood, increasing the consumption of fruit, vegetables, fish, and
legumes among adolescents, and reducing the intake of meat and meat products, is an important public health

concern.

The study has some limitations that should be discussed. First, the information collected was self-reported. This
may have led to recall bias and misreporting due to the nature of the study and the young age of the participants.
Second, the study sample was from a single institution and was not representative of the population of students
attending secondary schools. In addition, adherence to the Mediterranean diet was assessed by considering the
daily and weekly intake of eight food groups composing the Medi-Lite score: fruit, vegetables, cereals, legumes,
meat and meat products, fish, dairy products, and olive oil. As previously described 22, both portion sizes and
consumption frequencies were defined based on data obtained in the analysis of cohort studies that estimated the
association between the Mediterranean diet and overall mortality. We are aware that this approach may be
guestionable, as are all other approaches, but, to date, there is no gold-standard method for defining adherence to
the Mediterranean diet. Second, our sample consisted of a group of students for whom we did not have specific
information about cultural background, access to food, or other factors such as physical activity and smoking
habits, all of which are important predictors of dietary habits. This may have influenced, for example, the low
consumption of olive oil reported by the students surveyed. To confirm these data, similar initiatives in the future
will need to collect more information on the lifestyle and sociodemographic characteristics of the participants.
Despite these limitations, this study also had some strengths, including the relatively large sample size, the use of
a validated questionnaire specifically designed to measure adherence to the Mediterranean diet at an individual
level, and the novel communication approach. In previous studies, the use of Flash Mobs as a teaching tool has
been shown to be effective in increasing student enthusiasm and interest in specific initiatives [, as well as being

useful for collecting research data 22!,
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| 3. Conclusions

In conclusion, the data obtained in a group of secondary school students aged 17-19 years showed a moderate

adherence to the Mediterranean diet, emphasizing the need to plan educational interventions aimed at improving

the behaviors of adolescents. In particular, the consumption of fruit, vegetables, legumes, and fish should be

encouraged, as well as the reduced consumption of meat and meat products.

References

1.

10.

Dinu, M.; Pagliai, G.; Casini, A.; Sofi, F. Mediterranean diet and multiple health outcomes: An
umbrella review of meta-analyses of observational studies and randomised trials. Eur. J. Clin.
Nutr. 2018, 72, 30-43.

. Trajkovska Petkoska, A.; Trajkovska-Broach, A. Mediterranean diet: A nutrient-packed diet and a

healthy lifestyle for a sustainable world. J. Sci. Food. Agric. 2021, 101, 2627-2633.

. CIHEAM/FAO. Mediterranean Food Consumption Patterns: Diet, Environment, Society, Economy

and Health; A White Paper Priority 5 of Feeding Knowledge Programme, Expo Milan; CIHEAM-
IAMB; FAO: Bari, Italy; Rome, Italy, 2015.

. Vilarnau, C.; Stracker, D.M.; Funtikov, A.; Da Silva, R.; Estruch, R.; Bach-Faig, A. Worldwide

adherence to Mediterranean Diet between 1960 and 2011. Eur. J. Clin. Nutr. 2019, 72, 83-91.

. Grosso, G.; Galvano, F. Mediterranean diet adherence in children and adolescents in southern

european countries. NFS J. 2016, 3, 13-19.

. laccarino Idelson, P.; Scalfi, L.; Valerio, G. Adherence to the Mediterranean Diet in children and

adolescents: A systematic review. Nutr. Metab. Cardiovasc. Dis. 2017, 27, 283-299.

. Rosi, A.; Paolella, G.; Biasini, B.; Scazzina, F.; SINU Working Group on Nutritional Surveillance in

Adolescents. Dietary habits of adolescents living in North America, Europe or Oceania: A review
on fruit, vegetable and legume consumption, sodium intake, and adherence to the Mediterranean
Diet. Nutr. Metab. Cardiovasc. Dis. 2019, 29, 544-560.

. Nardone, P.; Pierannunzio, D.; Ciardullo, S.; Lazzeri, G.; Cappello, N.; Spinelli, A.; 2018 HBSC-

Italia Group; the 2018 HBSC-Italia Group. Dietary habits among Italian adolescents and their
relation to socio-demographic characteristics. Ann. Ist. Super. Sanita. 2020, 56, 504-513.

. World Health Organization. European Food and Nutrition Action Plan 2015-2020; WHO:

Copenhagen, Danmark, 2015.

Roccaldo, R.; Censi, L.; D’'Addezio, L.; Berni Canani, S.; Gennaro, L. A teachers’ training program
accompanying the “School Fruit Scheme” fruit distribution improves children’s adherence to the
Mediterranean diet: An Italian trial. Int. J. Food Sci. Nutr. 2017, 68, 887-900.

https://encyclopedia.pub/entry/14658 4/6



Mediterranean Diet in Italian Adolescents | Encyclopedia.pub

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Duran, A. Flash mobs: Social influence in the 21st century. Soc. Influ. 2006, 4, 301-315.

Sofi, F; Macchi, C.; Abbate, R.; Gensini, G.F.; Casini, A. Mediterranean diet and health status: An
updated meta-analysis and a proposal for a literature-based adherence score. Public Health Nutr.
2014, 17, 2769-2782.

Di Cesare, M.; Sori¢, M.; Bovet, P.; Miranda, J.J.; Bhutta, Z.; Stevens, G.A.; Laxmaiah, A;
Kengne, A.P.; Bentham, J. The epidemiological burden of obesity in childhood: A worldwide
epidemic requiring urgent action. BMC Med. 2019, 17, 212.

Tognon, G.; Hebestreit, A.; Lanfer, A.; Moreno, L.A.; Pala, V.; Siani, A.; Tornaritis, M.; De Henauw,
S.; Veidebaum, T.; Molnar, D.; et al. Mediterranean diet, overweight and body composition in
children from eight European countries: Cross-sectional and prospective results from the
IDEFICS study. Nutr. Metab. Cardiovasc. Dis. 2014, 24, 205-213.

Notario-Barandiaran, L.; Valera-Gran, D.; Gonzalez-Palacios, S.; Garcia-de-la-Hera, M.;
Ferndndez-Barrés, S.; Pereda-Pereda, E.; FernAndez-Somoano, A.; Guxens, M.; Iiiguez, C.;
Romaguera, D.; et al. High adherence to a mediterranean diet at age 4 reduces overweight,
obesity and abdominal obesity incidence in children at the age of 8. Int. J. Obes. 2020, 44, 1906—
1917.

Vareiro, D.; Bach-Faig, A.; Quintana, B.R.; Bertomeu, |.; Buckland, G.; De Almeida, M.D.V.; Serra-
Majem, L. Availability of Mediterranean and non-Mediterranean foods during the last four
decades: Comparison of several geographical areas. Public Health Nutr. 2009, 12, 1667-1675.

Singh, J.E.; lliner, A.K.; Dokova, K.; Usheva, N.; Kostadinova, T.; Aleksandrova, K. Mapping the
global evidence on nutrition transition: A scoping review protocol. BMJ Open 2020, 10, e034730.

Tessier, S.; Gerber, M. Factors determining the nutrition transition in two Mediterranean islands:
Sardinia and Malta. Public Health Nutr. 2005, 8, 1286—-1292.

Kontogianni, M.D.; Vidra, N.; Farmaki, A.E.; Koinaki, S.; Belogianni, K.; Sofrona, S.; Magkanari,
F.; Yannakoulia, M. Adherence rates to the Mediterranean diet are low in a representative sample
of Greek children and adolescents. J. Nutr. 2008, 138, 1951-1956.

Serra-Majem, L.; Ribas, L.; Ngo, J.; Ortega, R.M.; Garcia, A.; Pérez-Rodrigo, C.; Aranceta, J.
Food, youth and the Mediterranean diet in Spain. Development of KIDMED, Mediterranean Diet
Quality Index in children and adolescents. Public Health Nutr. 2004, 7, 931-935.

Martino, F.; Puddu, P.E.; Lamacchia, F.; Colantoni, C.; Zanoni, C.; Barilla, F.; Martino, E.;
Angelico, F. Mediterranean diet and physical activity impact on metabolic syndrome among
children and adolescents from Southern Italy: Contribution from the Calabrian Sierras Community
Study (CSCS). Int. J. Cardiol. 2016, 225, 284-288.

Santomauro, F.; Lorini, C.; Tanini, T.; Indiani, L.; Lastrucci, V.; Comodo, N.; Bonaccorsi, G.
Adherence to Mediterranean diet in a sample of Tuscan adolescents. Nutrition 2014, 30, 1379—

https://encyclopedia.pub/entry/14658 5/6



Mediterranean Diet in Italian Adolescents | Encyclopedia.pub

23.

24.

25.

26.

27.

28.

29.

1383.

Archero, F; Ricotti, R.; Solito, A.; Carrera, D.; Civello, F.; Di Bella, R.; Bellone, S.; Prodam, F.
Adherence to the Mediterranean Diet among School Children and Adolescents Living in Northern
Italy and Unhealthy Food Behaviors Associated to Overweight. Nutrients 2018, 10, 1322.

Martinez, E.; Llull, R.; Del Mar Bibiloni, M.; Pons, A.; Tur, J.A. Adherence to the Mediterranean
dietary pattern among Balearic Islands adolescents. Br. J. Nutr. 2010, 103, 1657-1664.

Arcila-Agudelo, A.M.; Ferrer-Svoboda, C.; Torres-Fernandez, T.; Farran-Codina, A. Determinants
of Adherence to Healthy Eating Patterns in a Population of Children and Adolescents: Evidence
on the Mediterranean Diet in the City of Matard (Catalonia, Spain). Nutrients 2019, 11, 854.

Rosi, A.; Giopp, F.; Milioli, G.; Melegari, G.; Goldoni, M.; Parrino, L.; Scazzina, F. Weight Status,
Adherence to the Mediterranean Diet, Physical Activity Level, and Sleep Behavior of Italian Junior
High School Adolescents. Nutrients 2020, 12, 478.

OECD/European Union. Health at a Glance: Europe 2020: State of Health in the EU Cycle; OECD
Publishing: Paris, France, 2020.

Brettschneider, A.K.; Lage Barbosa, C.; Haftenberger, M.; Lehmann, F.; Mensink, G.B. Adherence
to food-based dietary guidelines among adolescents in Germany according to socio-economic
status and region: Results from Eating Study as a KiGGS Module (EsKiMo) II. Public Health Nutr.
2021, 24, 1216-1228.

Semler, M.W.; Stover, D.G.; Copland, A.P.; Hong, G.; Johnson, M.J.; Kriss, M.S.; Otepka, H.;
Wang, L.; Christman, B.W.; Rice, T.W. Flash mob research: A single-day, multicenter, resident-
directed study of respiratory rate. Chest 2013, 143, 1740-1744.

Retrieved from https://encyclopedia.pub/entry/history/show/34645

https://encyclopedia.pub/entry/14658 6/6



