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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 l’Enogastronomia e l’Ospitalità 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.
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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 .

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 . A process of

dietary westernization has also emerged in the Italian population, particularly among younger generations . In 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 . 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 . 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 obtained through surveillance and monitoring initiatives . 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 . In 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 questionnaire, an evidence-based tool to measure adherence to the Mediterranean diet .

2. Development and Findings

In the present study, we assessed adherence to the Mediterranean diet through the web-based Medi-Lite questionnaire 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 . In this context, the

Mediterranean diet has been widely recognized as a healthy and sustainable dietary pattern. Consistent research has
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shown that greater adherence to this dietary pattern is linked to a lower risk of developing overweight and obesity during

childhood  and increased lifespan and healthy ageing in adults . Despite these benefits, Mediterranean

populations are gradually moving away from this dietary pattern . 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 . 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 .

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 , and less than 50% of a sample of 3850 Spanish adolescents had an optimal Mediterranean

diet . 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 . Similar results were observed in Central Italy, in a survey of 1127

adolescents in Tuscany , 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 .

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 . However, the 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 Iaccarino 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 .

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 . In 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  and in the Eating

Study as a KiGGS Module (EsKiMo) II, conducted on 1353 adolescents aged 15–17 years . 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 , 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 questionable, 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 .
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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.
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