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Abstract

Obesity has become a major public health problem worldwide, and the Mediterranean region is no
exception, with increasing rates in both children and adults. This thesis investigates the prevalence,
causes and consequences of obesity in Mediterranean countries, focusing on Cyprus, Greece, Italy,
Malta and Spain. It examines the role of the Mediterranean diet, a traditional dietary pattern rich
in fruits, vegetables, whole grains, legumes and healthy fats, in shaping obesity trends. Despite its
potential for preventing obesity, the Mediterranean diet has been marginalized by modern lifestyle
changes, including increased consumption of processed foods, fast foods and reduced physical
activity. The thesis highlights the increasing incidence of childhood and adult obesity in the region,
analyzing relevant statistics and identifying common risk factors such as socioeconomic status,
urbanization and sedentary lifestyle. Furthermore, the health consequences of obesity, ranging
from diabetes to cardiovascular diseases, are explored, along with the similarities and differences
between obesity in children and adults. The thesis also explores current national policies, obesity
surveillance programs and initiatives aimed at addressing the obesity epidemic, while addressing
the challenges of policy implementation in different Mediterranean countries. Finally, the thesis
emphasizes the need for comprehensive strategies to address obesity, focusing on research and
development of effective interventions, alongside education and awareness-raising campaigns. By
understanding the underlying causes and adopting appropriate policy measures, Mediterranean

countries can work to reverse the obesity trend and improve public health outcomes.

Key words: obesity, prevalence, children, adults, Mediterranean diet, lifestyle.



Acknowledgement

First and foremost, I thank warmly my supervisor Prof. Busetto Luca for letting me work with her
on a project that I have found to be so interesting. Many thanks also go to my lovely family, my
parents and, my sisters for their unconditional moral support and financial sustainment they

provided me.



Outline

Table of Contents

N 1] 3 o1 3
ACKNOWIEAZEMENT ...\ttt e 4
Outline
R 31T L oy T ' PO 7
1.1 Definition of obesity and distinction of obese overweight individuals ............................ 7
1.2 Importance of obesity in Mediterranean COUNtIies ...........ccvevtiiiiiiitiiiiiiiiiaeaaanns 8
2. ChildhoOod ODESILY ... ..ttt ettt e e e e e e 9
2.1 Statistics 0f ObESILY TEIEVANCE ........iueiei e 9
B\ B3 13 I o 1 T 9
2.3 Health consequences of childhood obesity ..............oooiiiiiiiiiiii 11
TR G 10N o] o] 12
B B 21 £ (O 12
3.2 Health CONSEQUEINCES . .ouviittittitt ettt ettt et ettt e e et e e et et et et et aneatenseaneaneanens 13
3.3 Differences and similarities between childhood and adult obesity......................c.oeeeene. 15
4. Mediterran@an el .............eiuiie ittt ettt 16
4.1 Characteristics of Mediterranean diet ...............coooiiiiiiiiiii i, 16
4.2 Association of Mediterranean diet with obesity prevalence ..................cooieiiiiiiniinn.n, 16
5. National policies and re@UIALIONS ..........ouiritiit it et et et e e rte e eaenaanaans 18
5.1 Obesity surveillance and monitoring guidelines and programs ...............cooevviinieneennnnn 18
5.2 Initiatives to COmMbat ODESILY .....vuieiie it 19
LT s (=5 0 L] 1SS (= 20
6.1 Specific issues per Mediterranean study COUNLIY .........ccoieviiiiiiiiiiiiiieieieeeenennes 20
6.2 Barriers to policy implementation ............vvuiviitiiti ittt 21
A U (3 621 1= 22
7.1 Research and development of methods to combat obesity ............coceviiiiiiiiiiiiiiiiian 22



7.2 Education and awareneSS-TAISINE . .......oueeueereereereeneeneeneeneeneaneeneeneeneanearenneaneeneenss 22
8L COMCIUSIONS ...ttt e e e e e e 24
8.1 Summary of the situation in Mediterranean COUNLIIeS .............coevuiieiuiieiniiineieneanennn, 24
8.2 Future perspectives and recommendations .............ouvvuirrinienteerererenenteeeennennannanns 24

O REIEIEIICES ettt e 26

Table of Figures

FagUI 2 o 10
FagUIE 3 o e 15

FagUIE 4 L 17



1. Introduction

1.1 Definition of obesity and distinction of obese overweight individuals

Obesity is medically defined as the abnormal or excessive accumulation of body fat that may
impair health. The World Health Organization (WHO) categorizes overweight as a body mass
index (BMI) of 25.0-29.9 kg/m?, and obesity as a BMI of 30 kg/m? or higher, with further
subdivisions into obesity classes I, II, and III based on higher BMI thresholds (WHO, 2019). BMI,
calculated as weight in kilograms divided by height in meters squared, allows standardized
comparison across populations, though its accuracy varies by muscle mass, age, sex, and ethnic
background (Luppino, 2010).

In addition to BMI, central adiposity—typically measured by waist circumference or waist-to-
height ratio (WHtR)—is a critical predictor of metabolic risk (Powell, 2021; WHO, 2019). WHtR,
in particular, has been highlighted as a simple yet effective measure: a WHtR greater than 0.5 is
associated with increased risk of cardiovascular diseases and diabetes, often outperforming BMI
in predictive power (NCD, 2024).

Beyond anthropometric measures, there's a growing recognition of different obesity phenotypes,
including “metabolically healthy obesity” (MHO). Some individuals with BMI above 30 kg/m?
may lack the typical metabolic abnormalities—such as hypertension, dyslipidemia, or insulin
resistance—that usually accompany obesity (Estruch, 2013). This distinction underscores the
limitations of BMI as a blanket diagnostic tool.
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Figure 1: Prevalence of obesity in the adult population by region (2000-2016)



1.2 Importance of obesity in Mediterranean countries

Obesity represents a pressing public health concern in Mediterranean nations, where the shift
from traditional diets to more Westernized patterns—combined with increased sedentariness and
urbanization—has fueled rising rates of overweight and obesity (Haslam, 2005).

Data from the Eastern Mediterranean Region (EMR) reveals alarming trends: adult overweight
and obesity prevalence ranges from 25% to 81.9%, with considerable variations across age groups
and genders (Heidari-Beni, 2021; WHO, 2019). The Global Burden of Disease (GBD) 2015
reports a rise in adult obesity from 15.1% in 1980 to 20.7% in 2015 in EMR countries,
contributing to over 417,000 deaths and more than 14 million disability-adjusted life years
(DALYS5) attributable to high BMI (CDC, 2022; Enstruch, 2013). In Northern Mediterranean
settings such as the Balearic Islands (Spain), studies show overweight affecting around 29.4% of
adults, obesity close to 11.2%, and abdominal obesity at 33.1%. Additionally, in older populations
in Greece and Cyprus, the MEDIS study found obesity prevalence of 27% in men and 41% in
women among elderly individuals, with higher Mediterranean Diet adherence and physical
activity strongly associated with lower obesity risk (Estruch et al., 2013).

The Mediterranean diet (MD)—rich in fruits, vegetables, whole grains, legumes, nuts, and olive
oil—has been linked to reduced obesity and metabolic disease risk. Meta-analyses and reviews
confirm that MD adherence promotes weight control, lowers inflammation, improved lipid
profiles, and modulates gut microbiota—ultimately mitigating obesity-related disorders
(Trichopoulou, 2021).

However, Mediterranean countries are experiencing nutrition transition: declining intake of whole
grains and traditional staples, with rising consumption of meat, processed foods, sugar, and
saturated fats—combined with reduced physical activity—fuels obesity increases (Trichopoulou,
2021; Yazdi, 2015). Specific country-level examples underscore the regional impact. Malta has
the highest obesity rates in the EU, attributed to shifts away from Mediterranean dietary patterns
and sedentary lifestyles. In 2015, 21.1% of women and 24.7% of men were obese, and nearly
30% of children aged 11-15 were overweight or obese (CDC, 2022; NCD, 2024). Spain and
southern European countries, including Cyprus and Italy, have seen obesity prevalence climb to
around 25% in adults, especially driven in southern regions. The decline in MD adherence since
the 1960s parallels this rise (Powel, 2021; WHO).

In sum, obesity in Mediterranean countries imposes major health burdens—heightened rates of
chronic diseases (e.g., CVD, diabetes) and elevated DALYs—while cultural transitions and
dietary shifts undermine the traditional protective effects of the Mediterranean lifestyle.
Reversing these trends requires reinvigorating the diet and habits that historically supported
population health.



2. Childhood obesity

2.1 Statistics of obesity relevance

Childhood obesity rates across Mediterranean countries are alarmingly high and in many areas
rising above the European average. In Greece, a nationwide survey known as the GRECO study
evaluated 10—12-year-old children across the country. The study found overweight prevalence at
29.9% in boys and 29.2% in girls, with obesity at 12.9% and 10.6%, respectively (Farajian, 2011).
Another analysis of the same cohort reported a combined overweight and obesity prevalence of
29.5% and 11.7%, respectively, reaffirming the high burden. Moreover, adherence to the
Mediterranean diet—the traditional dietary pattern long associated with health—was extremely
low; only 4.3% of children achieved an optimal KIDMED score (Kanelopoullou, 2021).

In wider Mediterranean Europe, the IDEFICS study, including countries such as Cyprus, evaluated
children aged 2-9 years across eight European centers. It revealed that adherence to a
Mediterranean-like diet was low in Mediterranean-region children and that a higher dietary
adherence was inversely associated with overweight and obesity risk (OR=0.85; 95% CI: 0.77—
0.94) and fat mass percentage (f =—0.22; 95% CI: —0.43; —0.01) (Togton, 2013).

In Croatia’s Split-Dalmatia region, preschoolers exhibited overweight or obesity prevalence of
20.8% (Music, 2021; Nenadi¢, 2021). This occurred in the context of widespread poor adherence
to the Mediterranean diet among children. At a regional scale, within the Eastern Mediterranean
Region (broadly including parts of North Africa and Western Asia), overweight and obesity affect
nearly half of adults, over a quarter of adolescents, and nearly 6% of children under five (WHO,
2022). Country-level data from Italy also show concerning figures. Among eight-year-olds, 37%
are overweight and 17% are obese—second only to Cyprus in Europe. In regions like Campania
near Naples, rates climb to 43% overweight and 18.6% obese.

These data collectively expose a critical public health problem: childhood obesity is widespread
in Mediterranean countries, with especially high prevalence in Greece and southern Italy. In
addition, Mediterranean-diet adherence—once a protective factor—is now distressingly low
among children.

2.2 Main causes

The etiology of childhood obesity is multifactorial, involving behaviors, environment, and socio-
economic influences. According to dietary patterns and nutrition transition, abandonment of the
traditional Mediterranean diet in favor of energy-dense, processed foods has been a key driver. In
the GRECO study, low adherence to the Mediterranean pattern correlated with increased
overweight risk (Farajian, 2011). The Healthy Growth Study in Greece indicated that poor
adherence (KIDMED <3) related to higher odds of central obesity (OR 1.31), hypertriglyceridemia
(OR 2.80), and insulin resistance (OR 1.31) in children aged 9-13 years (George, 2021). The
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IDEFICS consortium highlighted that while the Mediterranean pattern offers protective effects,
children in the region demonstrate low compliance, reinforcing the need to encourage traditional
dietary habits (Togton, 2013).

Also, globally, rising childhood obesity results from energy imbalance—excessive calorie intake
combined with insufficient energy expenditure. Common contributors include sedentary behaviors
such as heavy screen time, skipping breakfast, fast-food consumption, and snacking on junk food
(D" Inocentzo, 2019; Hannon, 2023). The WHO Eastern Mediterranean offices emphasize
increased consumption of energy-dense foods, reduced physical activity, and sedentary lifestyles
as central factors, compounded by aggressive marketing of unhealthy foods (WHO, 2022)

Early nutritional exposures appear influential. Review evidence from several Eastern
Mediterranean countries shows that longer breastfeeding duration is associated with lower
overweight and obesity rates in later childhood. For instance, in Iran and Egypt, non-obese
adolescents had significantly longer breastfeeding durations compared to obese peers; bottle
feeding and early introduction of commercial baby foods were more common among overweight
children (Musaiger, 2011).

In parts of southern Italy, children increasingly prefer ultra-processed calorie-rich foods: pizzas
topped with chips and hot dogs, fried snacks, and similar fare—replacing the more balanced
Mediterranean meals (The Times, 2025). Urbanization and shifting cultural norms influence
dietary transitions, as explained by the NCD Risk Factor Collaboration’s broader findings:
populations are shifting toward Western dietary patterns with increasing processed foods and
snacks (D' Inocentzo, 2019).
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Figure 2: Prevalence of overweight in children aged 7-11 years across Europe
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2.3 Health consequences of childhood obesity

Childhood obesity confers considerable risks to physical, psychological, and metabolic health—
both short and long term. Obese children face increased risk of hypertension, insulin resistance,
dyslipidemia, fatty liver disease, and sleep apnea (D' Innocenzo, 2019). The Healthy Growth
Study further linked poor diet to central obesity and metabolic syndrome components including
hypertriglyceridemia and insulin resistance (George, 2021).

Extended childhood obesity often tracks into adulthood, elevating risk for type 2 diabetes and
cardiovascular disease, the leading causes of adult morbidity and mortality (Innocenzo, 2019).
Economic burden is significant; for example, in Greece, added annual medical expenses for
obesity-related care may reach USD 13.6 billion in direct costs and USD 49 billion in indirect
costs by 2050 (Sibilio, 2025).

Obesity in children often leads to stigma, bullying, and low self-esteem. Emotional challenges
such as depression, anxiety, and diminished quality of life are well documented (Puhl, 2009;
Sibilio, 2025). Weight-based teasing can deeply affect self-concept and mental health, even
invoking suicidal thoughts in severe cases (Phelan, 2015).

Emerging evidence shows life expectancy reductions linked to early-onset severe obesity. A
global study revealed that severely obese children (BMI Z-score >2) could see their life
expectancy halved—e.g., a four-year-old may have an expected lifespan of just 39 years versus
~80 in a healthy-weight peer. Risks include earlier onset of type 2 diabetes (27% by age 25) and
cardiovascular disease (WHO, 2022).

Childhood BMI is a strong predictor of adult obesity and its sequelae. One European study
reported that each one-unit increase in childhood BMI at age six more than doubled the risk of
overweight or obesity at age 18 (The Times, 2015). Childhood obesity can also contribute to early
onset of chronic conditions such as diabetes and hypertension.
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3. Adult obesity

3.1 Statistics

Adult obesity in the Mediterranean region has become a prominent public health issue over the
past few decades. Despite the region’s historical association with the health-promoting
Mediterranean diet (MedDiet), recent data indicate that adult obesity is on the rise in
Mediterranean countries due to shifts in dietary habits, urbanisation, and reduced physical
activity.

A systematic review by Aranceta et al. (2008) analyzing data from 13 Mediterranean countries
between 1997 and 2007 revealed that obesity rates in adults were significant and increasing. The
median prevalence of adult obesity was 25.3% among females and 20.0% among males, that
disparities reflect both socioeconomic and lifestyle variations across the region (Aranceta, 2008).
Recent population-based studies from Spain demonstrate similar trends. For instance, a study
conducted in the Balearic Islands found that 29.4% of adults were overweight, 11.2% were obese,
and 33.1% had abdominal obesity—a key predictor of cardiometabolic risk (Bibiloni et al., 2016).
In Greece and Cyprus, the Mediterranean Islands (MEDIS) study focused on older adults (65+
years) and revealed alarmingly high obesity rates: 27% among men and 41% among women
(Tyrovolas, 2009). Additionally, the prevalence of overweight individuals was 44% in men and
35% in women, suggesting that more than two-thirds of the elderly population in these regions
are either overweight or obese. This raises serious public health concerns due to the burden of
obesity-related morbidity in aging populations.

Several studies highlight gender-specific trends in obesity prevalence. Across most
Mediterranean countries, obesity is more prevalent among women, particularly those of lower
socioeconomic status. The MEDIS study, for instance, found significantly higher obesity rates
among elderly women compared to men, with associations tied to lower physical activity, dietary
changes, and social isolation (Tyrovolas, 2009).

Age is also a major determinant. Obesity increases steadily with age in most Mediterranean
populations, peaking between 50-65 years before plateauing or slightly declining in older age
groups due to sarcopenia and other health complications (Sanchez-Villegas, 2010). Urbanisation
plays a significant role in obesity prevalence. Urban areas in Mediterranean countries tend to
exhibit higher obesity rates compared to rural areas, due to sedentary lifestyles, high consumption
of processed foods, and reduced opportunities for physical activity (Ben Romdhane, 2014). In
Morocco, for instance, a national health survey showed that obesity rates were significantly higher
in urban populations (23.7%) than rural ones (15.3%) (Laamiri, 2018).

Historical data suggest that while Mediterranean countries traditionally had some of the lowest
obesity rates in Europe, this is no longer the case. A report by the WHO (2022) noted that adult
obesity in several Mediterranean nations now equals or exceeds rates in northern European
countries.
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For example, in Cyprus, obesity prevalence among adults increased from 17.1% in 1990 to over
27% in 2020. Similarly, in Greece, adult obesity rose by approximately 10 percentage points
between 1990 and 2020, with projections indicating continued growth if current trends persist
(WHO, 2022). These increases are often attributed to the "nutrition transition"—a shift from
traditional dietary patterns to energy-dense, nutrient-poor foods, and reduced physical activity
levels (Popkin, 2017).

There is strong evidence that socioeconomic status (SES) is inversely related to obesity,
particularly among women. In the Mediterranean region, low educational attainment and low
income are consistently linked to higher rates of obesity (Yannakoulia, 2008). This may be due
to limited access to health education, affordable healthy foods, and recreational facilities (Ben
Romdhane, 2014).

3.2 Health consequences

The growing prevalence of adult obesity in the Mediterranean region has far-reaching health
consequences that burden both individuals and public health systems. Obesity is a major
independent risk factor for cardiovascular disease (CVD), and its burden is growing in the
Mediterranean region. The ATTICA study in Greece revealed that central obesity was associated
with significantly higher levels of blood pressure, fasting glucose, and inflammatory markers—
key predictors of cardiovascular risk (Panagiotakos, 2005). The study showed that individuals with
higher adherence to the Mediterranean diet had a 51% lower likelihood of developing central
obesity. Similarly, the EPIC-Spain study found a strong correlation between weight gain in adults
and increased incidence of hypertension and dyslipidemia, both of which are prominent risk factors
for myocardial infarction and stroke (Buckland, 2008). These results reflect broader Mediterranean
trends, where obesity contributes to early onset of CVD even in relatively young populations.

Moreover, Type 2 diabetes mellitus (T2DM) is another significant consequence of rising obesity
rates in the Mediterranean. In countries like Spain and Greece, the prevalence of T2DM has
doubled in the last two decades, closely following obesity trends (Soriguer,2012). A long-term
cohort study by Romaguera, 2010) confirmed that increased abdominal obesity in Spanish adults
significantly raised the risk of developing T2DM over a 10-year follow-up. The study emphasized
the protective role of the Mediterranean diet, finding that those who closely followed the traditional
pattern—rich in vegetables, legumes, olive oil, and fish—were significantly less likely to develop
diabetes, even among overweight individuals.

Also, obesity is linked to various types of cancer, including breast, colorectal, endometrial, and
pancreatic cancers. In the Mediterranean context, data from Italy and Greece have highlighted an
upward trend in obesity-related cancer incidence. For instance, the Greek EPIC cohort found that
obesity increased the risk of colorectal cancer in men by nearly 30%, with similar patterns in
women for endometrial and postmenopausal breast cancer (Trichopoulou, 2007). Mechanisms
include insulin resistance, chronic inflammation, and increased levels of circulating estrogens—
all of which are enhanced by visceral fat accumulation. The traditional Mediterranean diet has
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shown some protective effects, particularly due to its high antioxidant and anti-inflammatory
properties (Sofi, 2010).

Metabolic syndrome—characterized by a cluster of conditions including hypertension,
dyslipidemia, hyperglycemia, and abdominal obesity—is now widespread among Mediterranean
adults. A study in Cyprus reported a metabolic syndrome prevalence of 23.6%, with obesity being
the strongest predictor (Hadjipanagi, 2015). Non-alcoholic fatty liver disease (NAFLD), a
condition strongly associated with obesity, is also on the rise in the region and now represents the
leading cause of chronic liver disease in adults (Younossi, 2018).

In addition to metabolic diseases, obesity significantly contributes to musculoskeletal problems,
especially osteoarthritis. Obese adults are at increased risk of joint degeneration, particularly in the
knees and hips, due to excess mechanical load (Felson, 2004). This results in reduced mobility and
physical inactivity, further exacerbating obesity in a vicious cycle.

Mental health is also affected. Obesity has been associated with higher levels of depression, low
self-esteem, and body image dissatisfaction, particularly among Mediterranean women. A study
from Italy found that obese women were twice as likely to experience moderate to severe
depressive symptoms compared to their normal-weight peers (Mannucci, 2014). Social stigma,
discrimination, and reduced quality of life all contribute to this burden. The health consequences
of adult obesity extend beyond the individual. The rising prevalence of obesity-related diseases
imposes significant economic costs on national healthcare systems in Mediterranean countries.
According to the WHO (2022), countries like Greece, Italy, and Spain spend between 2—4% of
their GDP on obesity-related healthcare costs.

Overweight population in the EU, by age (BMI=25.0)
% of adult population, 2019

70
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ec.europa.eu/eurostat @
Figure 3: Over half of adults in the EU are overweight - Produit Actualité FEurostat - Eurostat
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3.3 Differences and similarities between childhood and adult obesity

Obesity affects individuals across the life course, but there are key differences and overlaps in its
causes, patterns, and consequences between children and adults in the Mediterranean region. Both
childhood and adult obesity are on the rise, but adult rates tend to be higher and more stable over
time. For instance, while adult obesity in Mediterranean countries often ranges between 25-35%,
childhood obesity tends to hover between 15-25%, though some regions, like southern Italy and
Greece, report higher rates among children (Spinelli et al., 2019). According to the IDEFICS study,
Mediterranean children—particularly in Cyprus, Italy, and Spain—showed among the highest
obesity rates in Europe, with one in three being overweight or obese (Pigeot et al., 2009). Common
risk factors between childhood and adult obesity include poor diet quality, sedentary behavior, and
low socioeconomic status.

Family environment plays a particularly critical role in childhood obesity. Studies from Greece
and Spain have shown that parental weight status, dietary patterns, and physical activity habits
directly influence childhood obesity risk (Farajian et al., 2011). Children of obese parents are
significantly more likely to become obese themselves.

One major difference is in the biological basis and consequences. Childhood obesity can interfere
with normal growth and puberty, while adult obesity is more associated with cumulative metabolic
damage over time (Reilly & Kelly, 2011). While both children and adults experience psychosocial
challenges, the impact may be more severe in children due to peer bullying, stigma, and
developmental vulnerability. Obese children are more likely to suffer from low self-esteem,
academic underperformance, and depression. These effects can persist into adulthood, creating a
cycle of poor mental and physical health (Pulgarén, 2013). Adults, meanwhile, may experience
weight-related discrimination in employment and healthcare settings, leading to stress and further
unhealthy coping behaviors (Kontogianni et al., 2010).

Childhood obesity may be more reversible than adult obesity, particularly with early intervention.
A study in Spain demonstrated that school-based programs incorporating physical activity and
healthy eating reduced BMI z-scores significantly in children aged 6-10 (Serra-Majem et al.,
2007). Adult obesity, by contrast, often requires long-term interventions involving diet, exercise,
behavior therapy, and sometimes medication or surgery. The earlier the intervention, the greater
the potential to prevent lifelong obesity and its associated comorbidities.
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4. Mediterranean diet

4.1 Characteristics of Mediterranean diet

The Mediterranean diet (MD) has long been recognized as one of the most well-studied and health-
promoting dietary patterns globally. Originating from observational studies of populations in the
Mediterranean region—particularly Crete, Greece, southern Italy, and coastal Spain—the MD is
more than a nutritional template; it integrates traditional food culture, lifestyle practices, and
communal eating habits (Tryvolas, 2007; WHO, 2022).

At its core, the MD is plant-centric, emphasizing fruits, vegetables, legumes, nuts, and whole
grains, which provide high levels of dietary fiber, vitamins, minerals, and beneficial
phytonutrients ( Kiani, 2022). Olive oil, the primary source of fat, is rich in monounsaturated fatty
acids (notably oleic acid) and bioactive compounds like polyphenols, contributing to
cardioprotective effects (Estruch, 2020).

Animal products are consumed sparingly: fish and seafood are moderate, poultry only occasional,
whereas red meat and processed meats are limited (Guasch-Ferré, 2021). Dairy is primarily
fermented forms like yogurt and cheese, and always in modest quantities (Dinu, 2017). Many
versions of the MD also include moderate red wine consumption, traditionally with meals, thought
to confer additional metabolic and cardiovascular benefits through both alcohol and polyphenolic
content (Larsson, 2022; McManus KD, 2019).

Beyond ingredients, the MD is embedded in a Mediterranean lifestyle characterized by communal
meals, regular physical activity, and culinary simplicity (Estruch, 2020; Guasch-Ferré¢, 2021).

Mechanistically, the MD is rich in antioxidants and anti-inflammatory compounds, promotes lipid
metabolism, and tends to improve insulin sensitivity (Larsson, 2022). Its composition fosters
favorable changes in gut microbiota and immune function, and helps reduce chronic inflammation
and dyslipidemia—all factors linked to obesity and metabolic disorders (Guasch-Ferré, 2021 ).

While the MD is not low-fat, its fat profile leans toward healthier unsaturated sources. In contrast,
Westernized diets are often energy-dense, rich in ultra-processed foods, saturated fats, and refined
carbohydrates—associated with increased obesity risk (Dinu, 2017).

4.2 Association of Mediterranean diet with obesity prevalence

Understanding the relationship between the Mediterranean diet (MD) and the prevalence of
obesity has been a central focus in nutritional epidemiology and public health. Various studys
greater associates the MD with lower obesity risk, improved body composition, and reduced
incidence of obesity over time.

In the ATTICA study, involving over 3,000 Greek adults aged 18—89, individuals with the highest
adherence to the MD had 51% lower odds of obesity and 59% lower odds of central obesity,
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compared to those with low adherence—after adjusting for confounders such as age, sex, and
physical activity (Panagiotakos, 2008).

Similarly, the MEDIS study, conducted among elderly adults (mean age ~74 years) on
Mediterranean islands in Greece and Cyprus, found that a one-unit increase in MedDietScore
corresponded with an 88% lower likelihood of being obese, and 81% lower odds associated with
physical activity (Tryvolas, 2009). Another MEDIS-based analysis found that higher
carbohydrate intake, especially from low-glycemic sources and vegetable protein, was associated
with 12-16% lower odds of central or overall obesity, underscoring the role of plant-based
macronutrients in obesity prevention (Tryvolas, 2010).

A Europe-wide analysis of nearly 500,000 participants revealed that while adherence to a
modified MD score did not significantly relate to BMI, it was significantly associated with lower
waist circumference (WC) in both men and women (Romaguera, 2014). This suggests beneficial
effects on abdominal adiposity, a key metabolic risk marker. The balance of evidence favors a
protective role of MD against overweight and obesity, particularly when combined with adequate
physical activity and within contexts that preserve traditional dietary patterns.

Specifically, high fiber, low-glycemic foods promote satiety and reduce overall calorie
intake (McManus KD, 2019). The diet’s rich antioxidant and anti-inflammatory profile improves
lipid metabolism and insulin sensitivity, mitigating obesity risk and metabolic
syndrome (Panagiotakos, 2008). High adherence to MD positively modulates gut flora, which
may influence energy balance and fat deposition (Larsson, 2022). Traditional MD structures
foster moderation, slower eating, home-cooked meals, and active lifestyles (Pitsavos, 2007).
Despite its benefits, adherence to the MD has declined in Mediterranean countries, coinciding
with rising obesity rates—even in the birthplace of the diet (Estruch, 2020). Today, Mediterranean
nations face the paradox of high life expectancy and escalating obesity, especially among
children. This decline is driven by nutrition transitions—increased consumption of processed
foods, sugars, and sedentary lifestyles (Guasch-Ferré, 2021; Pitsavos, 2007). These shifts
underscore the urgency of public health interventions to promote MD adherence early in life.

MEDITERRAREAN DIET WESTERM DIET

Figure 4: Comparison between the Mediterranean diet and the Western diet
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5. National policies and regulations

5.1 Obesity surveillance and monitoring guidelines and programs

Obesity continues to be a significant global public health burden, making health systems crucial
for the adoption of effective policies and targeted strategies. Across Mediterranean countries,
frameworks have been introduced to systematically track obesity prevalence and related risk
factors in both children and adults.

Italy has established comprehensive obesity surveillance mechanisms. Its “OKkio alla Salute”
system monitors childhood obesity through school-based data collection, while adult surveillance
is supported via “PASSI” (Progress of Health Services in Italy) and “PASSI Silver” for individuals
over 64 years of age. These systems, alongside the “Progetto CUORE” focusing on cardiovascular
risk including obesity, constitute a robust epidemiological infrastructure (DIOU, 2020; HC-SP,
2025).

Greece has implemented the “Childhood Obesity Prevention Program,” designed in partnership
with UNICEF. This comprehensive action plan targets ages 0—17 and addresses risk factors and
socio-economic disparities in obesity, with interventions spanning family, education, health,
leisure, urban, digital, and societal environments (Greek Ministry of Health & UNICEF, 2025).
Moreover, Greece enforces the “Greek School Canteen Policy,” supported by inspections carried
out by the Hellenic Food Authority and regional public health supervisors to ensure compliance
with nutritional standards (WHO, 2022).

Malta has developed several surveillance and policy instruments. The Healthy Weight for Life
strategy (2012-2020) aimed to normalize healthy lifestyles, while the Food and Nutrition Policy
and Action Plan (2015-2020) provided a broader policy framework. Additionally, school-based
initiatives restrict shop offerings to healthy options and teach nutritional skills to kindergarten
children (Goverment of Malta, 2020).

Montenegro introduced the “Fruit, Vegetables, Milk and Milk Products Programme,” which
delivers weekly free fruit and milk to elementary students while educating them on nutrition and
agriculture. Legislative measures such as salt-reduction initiatives, food marketing regulations,
and consumer protection laws further support monitoring and control efforts (Government of
Montenegro, 2013).

Also, in the Eastern Mediterranean Region, the WHO/EMRO facilitates an intercountry dialogue
to support national strategies in line with the WHO Acceleration Plan to STOP Obesity. A regional
framework (2019-2023) outlines policy priorities—fiscal measures, labeling, marketing
restrictions, health sector intervention, and monitoring frameworks—for member states to
implement (WHO, 2022). Another publication reviews the implementation of WHO-
recommended policies across Eastern Mediterranean countries: by 2019, ten countries had
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implemented trans-fat regulations, thirteen had salt-reduction policies, eight had taxes on sugar-
sweetened beverages, yet only 4 had policies related to marketing food to children (WHO, 2019).

In summury, surveillance and monitoring initiatives across Mediterranean countries—from
structured national systems in Italy, Greece, Malta, and Montenegro to WHO-driven regional
frameworks and technological solutions like BigO—form a multifaceted approach. While
implementation shows promise, variations in reach, comprehensiveness, and effectiveness
highlight the need for integration and standardization across the region.

5.2 Initiatives to combat obesity

Mediterranean countries have launched a variety of policy initiatives to curb obesity; including
school regulations, fiscal tools, public awareness campaigns, and community-based programs
rooted in Mediterranean diet principles.

In Spain, the Plan Estratégico Nacional para la Reduccion de la Obesidad Infantil (launched in
2022 with UNICEF and WHO) targets a 25% reduction in childhood obesity over a decade,
emphasizing physical activity, nutrition, rest, and emotional well-being, using a rights-based
approach (Spanish Goverment, 2022).

Similarly, Spain recently mandated school meals include daily fruits and vegetables, weekly fish,
vegetarian/vegan options, restrictions on sugary beverages, seasonal and organic produce quotas,
and oil type limitations—all through a royal decree focused on reducing childhood obesity and
inequity (Spanish Goverment, 2025).

France implemented multiple initiatives: banning vending machines selling soda/snacks in schools
(2005); a soda tax (2012); the Epode program (community-based intervention reducing obesity by
up to 25%); and taxes on food companies’ advertising budgets to incentivize healthy messaging
(French Goverment, 2012).

Malta’s Dieta Mediterranja campaign (Healthy Weight for Life, 2016) utilized multimedia avenues
to promote Mediterranean diet adherence, alongside “Healthy Plate” guidelines that encourage
increased vegetable, fruit, whole-grain, legume, fish, and water consumption, and reduced refined
foods and sedentary lifestyles (Malta's Goverment, 2016).

The MedSNAIL initiative, funded through Slow Food International and the EU, supplied fruits,
vegetables, and dairy to nearly 20 million students in the Mediterranean Basin, receiving increased
EU investment for 2020/21.

The EPODE International Network fosters community- and school-based childhood obesity
prevention programs, backed by scientific and political platforms. Member initiatives such as
Epode (France), Paideiatrofi (Greece), Eurobis (Italy), and Thao (Spain) implement context-
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specific interventions that often include environmental changes, outreach, and policy advocacy
(EPODE).

The Mediterranean region exhibits a robust tapestry of obesity control efforts—ranging from
legislative school policies in Spain and France, nation-wide media and diet campaigns in Malta,
to grassroots action through EPODE network programs. These initiatives leverage the cultural
heritage of the Mediterranean diet while innovating with policy, education, and community-led
models.

6. Current challenges

6.1 Specific issues per Mediterranean study country

Italy, long considered the cradle of the Mediterranean diet, is now confronting starkly rising
childhood obesity rates. In Campania, 43% of children aged eight to nine are overweight, and
18.6% are obese, some of the highest rates seen across Europe; with only 5% of Italians adhere
to the true Mediterranean diet, and many parents of overweight or obese children perceive their
children’s diets as appropriate (The Times, 2025; WHO, 2022). At the regional level, disparities
are sharp and socio-economic factors contribute prominently. Groups with lower education and
income have worse access to healthcare, and tend to consume more cheap, processed
energy-dense foods, further raising obesity risk (Argiento, 2025). Lifestyle factors such as low
physical activity and high screen time among children compound these challenges, while regional
inequalities in prevention funding, public health infrastructure, and policy execution exacerbate
the burden, especially in less affluent southern areas (Argiento, 2025).

Malta now records some of the highest obesity prevalence rates in the EU, for both adults and
children. In 2015, 24.7% of men and 21.1% of women were obese, and nearly 30% of children
aged 11-15 were overweight or obese (Cauchi et al., 2015). The obesogenic environment of Malta
is shaped by limited urban infrastructure for physical activity, high motorization rates, sedentary
lifestyles, and easy access to energy-dense foods (Cauchi etal., 2015). Despite the adoption of
national strategies, efforts have focused on knowledge and behavior change, while environmental
and systemic interventions remain largely unrealized.

Cultural beliefs further entrench obesity. In many Middle Eastern contexts, serving abundant
quantities of food symbolizes generosity; insistence on overeating can be culturally interpreted as
caring, making refusal impolite, although traditional home-cooked dishes often carry high caloric
value despite being perceived as healthier than Western fare (Puhl et al., 2009).
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6.2 Barriers to policy implementation

Governments widely recognize the need for policy and legal mechanisms to combat obesity,
particularly among children. However, their implementation remains at an early stage. Cultural
factors, including traditional cooking times, food taste preferences, and social norms around
abundant feeding, also hinder dietary adoption (Puhl et al., 2009).

Environmental barriers, such as urban design that discourages walking or cycling, exacerbate
obesity risks and hinder the promotion of active living (Cauchi et al., 2015). Across the EMR,
despite WHO support for national strategies, countries struggle to implement multisectoral
interventions due to limited data, weak surveillance, weak political will and vested interests
(WHO EMRO, 2019). The EMR regional office highlights the need for knowledge-sharing
platforms, standard-setting, fiscal policy design, and advocacy and surveillance frameworks to
support policy adoption (WHO EMRO, 2019).

The Mediterranean region is facing escalating obesity trends in different settings. In all settings,
the implementation of policy strategies is undermined by entrenched industry influence, socio-
economic and cultural barriers and environmental constraints. It requires designing sustainable
responses adapted to the specific contexts of each country, strengthening surveillance and
evaluation, leveraging legislation, and fostering cultural changes at the community level towards
the true Mediterranean dietary heritage.
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7. Future strategies

7.1 Research and development of methods to combat obesity

The challenge of addressing obesity in the Mediterranean region requires a multi-faceted approach.
Traditional public health interventions and lifestyle modifications alone have not been sufficient
in halting the upward trend in obesity prevalence. Research and development of new methods to
combat obesity are critical, and several promising avenues are being explored.

The rise of digital health technologies, including mobile applications, wearable devices, and
telemedicine, has opened up new possibilities for tackling obesity in the Mediterranean. These
tools can facilitate personalized monitoring, behavior change, and remote medical support.
Additionally, wearable devices, such as smartwatches and fitness trackers, have shown promise in
encouraging physical activity.

In recent years, pharmacological solutions to obesity have gained traction. While lifestyle
interventions remain the cornerstone of treatment, several medications have been developed to aid
in weight loss. Given the increasing prevalence of obesity in the Mediterranean region,
incorporating these medications into obesity management strategies could provide an additional
tool for combating the epidemic, especially for individuals who are unable to lose weight through
diet and exercise alone.

The role of genetics and epigenetics in obesity is an emerging field of research that could
revolutionize the way we understand and treat the condition.

Surgical Intervention remains one of the most effective treatments for severe obesity. Procedures
such as gastric bypass and sleeve gastrectomy have shown long-term success in achieving
significant weight loss and reducing obesity-related comorbidities like type 2 diabetes and
hypertension.

Nevertheless, as healthcare systems across the Mediterranean region increasingly recognize the
importance of treating severe obesity, bariatric surgery is expected to become more accessible.
The development of less invasive surgical techniques, as well as better post-surgical care protocols,
could make these interventions more feasible for a larger segment of the population.

7.2 Education and awareness-raising

In the fight against obesity, education and awareness-raising are crucial components of long-term
prevention and management strategies. Mediterranean countries must invest in programs that
inform the public about the risks associated with obesity and the benefits of adopting healthier
lifestyles. While public health campaigns are widespread, they often fall short of creating
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meaningful, lasting behavior changes. Therefore, it is essential to implement more targeted and
evidence-based educational initiatives.

One of the most effective ways to combat obesity is through school-based programs. Educational
programs aimed at promoting healthy eating, physical activity, and the importance of maintaining
a healthy weight can have long-lasting effects. Moreover, these programs should involve parents
and families in the educational process, as family influence plays a crucial role in children’s
dietary habits and activity levels.

Mass media, including television, radio, and social media, can be powerful tools for raising
awareness about obesity and promoting healthier lifestyles. Mediterranean countries, with their
high levels of internet and social media penetration, are well-positioned to use these platforms to
reach a large audience.The use of influencers, celebrities, and community leaders in these
campaigns could be an effective way to reach a wider demographic and change cultural
perceptions of food and body image. Additionally, media campaigns should emphasize the
cultural relevance of healthy eating, particularly the Mediterranean diet, which has long been
associated with good health.

Also, training healthcare professionals in the early identification and management of obesity is
essential for improving patient outcomes.

Community-based programs, such as local health clubs, fitness programs, and cooking classes,
can also serve as valuable educational tools. These programs should focus on fostering long-term
behavior changes rather than short-term weight to focus loss goals.

Also, raising awareness about the negative effects of weight stigma and promoting body positivity
can create a more supportive environment for individuals struggling with obesity, enabling them
to seek help and make healthier lifestyle choices without fear of judgment.
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8. Conclusions

8.1 Summary of the situation in Mediterranean countries

The Mediterranean region, which encompasses a diverse array of countries ranging from southern
Europe to North Africa, is facing a growing issue with obesity. Historically, Mediterranean
countries have been associated with the Mediterranean diet, a model of eating that emphasizes
fruits, vegetables, whole grains, olive oil, and fish, which are believed to offer protective health
benefits, including against obesity. However, over the last few decades, there has been a shift
towards Western-style diets, high in processed foods, sugars, and unhealthy fats, alongside a more
sedentary lifestyle. As a result, obesity rates in Mediterranean countries have been rising steadily.

The prevalence of obesity in the Mediterranean region varies significantly depending on the
country. Southern European nations, such as Malta, Spain, Italy, and Greece, have seen notable
increases in obesity rates over the past few decades. This can be attributed to factors such as
increased consumption of fast food, sugary beverages, and a decrease in physical activity levels
due to urbanization.

The increasing rates of obesity in the Mediterranean region are influenced by a combination of
cultural, socioeconomic, and environmental factors. In many Mediterranean countries, the
urbanization process has led to a reduction in physical activity, particularly in children and
adolescents. The sedentary lifestyles, such as increased screen time and reliance on cars for
transportation, have contributed to the rise in obesity.

Obesity in the Mediterranean region has significant public health implications. It is closely linked
to the rise of chronic diseases, such as cardiovascular disease, diabetes, and certain cancers, which
are placing increasing strain on healthcare systems.

8.2 Future perspectives and recommendations

While the obesity crisis in the Mediterranean region is alarming, there are various strategies that
can be implemented to address it. These include policy interventions, changes to societal norms,
and improvements in public health initiatives aimed at prevention and treatment.

Governments across the Mediterranean region need to adopt a comprehensive approach to tackle
obesity. One key recommendation is to strengthen public health campaigns aimed at educating the
population about the risks of obesity and the benefits of healthy eating and physical activity.

Further, the introduction of stricter regulations on food labeling and advertising could help reduce
the consumption of unhealthy foods.

Encouraging physical activity, especially in urban areas, should be another priority for
Mediterranean governments. Urban planning initiatives that prioritize walking and cycling over
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car use, along with the creation of public spaces that promote exercise, can make a significant
difference.

Another area for intervention is improving access to healthy food, particularly in economically
disadvantaged areas. Governments should invest in programs that subsidize fresh, nutritious foods,
making them more affordable for lower-income families. Additionally, programs that encourage
the consumption of locally produced Mediterranean foods could help preserve traditional dietary
patterns that are known to be health-promoting.

Finally, healthcare systems in Mediterranean countries need to focus more on the prevention and
management of obesity and related diseases. This could include training healthcare providers to
better recognize and address obesity in their patients, particularly in children and adolescents.

One of the long-term goals for the Mediterranean region should be a cultural shift towards healthier
lifestyle choices. There is a need for sustained efforts to alter the perception of food and body image
in Mediterranean societies.

In conclusion, the Mediterranean region is facing a growing obesity crisis that threatens both public
health and the economy. The prevalence of obesity is rising, because of changes in diet, and
socioeconomic disparities. However, with targeted policy interventions, cultural shifts, and a focus
on prevention, there is hope that obesity rates can be reduced in the Mediterranean region. All
countries, public health organizations, and individuals must work together to promote healthy
eating, physical activity, and overall well-being in order to curb the obesity epidemic in the
Mediterranean.
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