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Abstract: The Mediterranean Diet (MD) has been linked to numerous health benefits. This umbrella
review aims to synthesize evidence from systematic reviews on the MD’s impact on children and ado-
lescents aged 6 to 19 years. Following Joanna Briggs Institute guidelines, we included 11 systematic
reviews focusing on the MD’s effects on health outcomes, such as asthma, anthropometric measures,
physical fitness, and inflammatory markers. The results indicate a protective role of the MD against
childhood asthma due to its antioxidant-rich components. However, evidence for its impact on aller-
gic conditions like rhinitis and eczema is inconclusive. Findings regarding anthropometric outcomes,
particularly BMI, are limited and inconsistent. A positive correlation was observed between MD
adherence and increased physical activity, improved physical fitness, quality of life, and reduced
sedentary behavior. Additionally, the MD showed an inverse relationship with pro-inflammatory
biomarkers, suggesting anti-inflammatory benefits. The inconsistency in BMI findings and the poten-
tial anti-inflammatory properties of the MD warrant further longitudinal research. Future studies
should explore the MD’s impact on cognitive functions, academic performance, and mental health in
this age group, highlighting the significance of establishing healthy eating habits early in life.

Keywords: Mediterranean Diet; children; adolescents; health effects

1. Introduction

The Mediterranean Diet (MD) has traditionally been consumed in countries that
surround the Mediterranean Sea (e.g., Greece, Spain, and Italy). The United Nations
Educational, Scientific, and Cultural Organization (UNESCO) has recognized the long
history of this diet and in 2010 classed the MD among the list of intangible cultural heritages
of humanity [1]. The objective of this initiative was to safeguard the immense legacy
representing the cultural value of the Mediterranean Diet and to share its values and
benefits internationally. The concept of the MD is better described as a lifestyle model
characterized by a healthy dietary pattern that includes a high intake of plant foods
comprising mainly fruits and vegetables, whole grains, legumes, nuts, and seeds; locally
grown, fresh, seasonal, unprocessed foods; olive oil as a main cooking ingredient and
source of fat; low to moderate amounts of cheese and yogurt; low quantities of meat and
meat products and higher quantities of fish; and low to moderate amounts of red wine
with meals for adults [2].

Healthcare 2024, 12, 449. https://doi.org/10.3390/healthcare12040449 https://www.mdpi.com/journal/healthcare

https://doi.org/10.3390/healthcare12040449
https://doi.org/10.3390/healthcare12040449
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0003-1238-3777
https://orcid.org/0000-0001-7555-9659
https://orcid.org/0000-0002-2703-9349
https://orcid.org/0000-0002-8762-9973
https://doi.org/10.3390/healthcare12040449
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare12040449?type=check_update&version=1


Healthcare 2024, 12, 449 2 of 23

This diet has been widely recognized for its numerous health benefits, including a sig-
nificant reduction in overall mortality and in morbidity and mortality from cardiovascular
diseases and other major chronic diseases [3–8]. Many components and individual foods
of the Mediterranean Diet are beneficial to health (for example, extra virgin olive oil), but
overall, it is the combination of foods that is linked to improved health [9]. At the same
time, the MD represents the best model of a sustainable diet because it has positive effects
on the socio-cultural, economic, and environmental spheres [10].

The MD was recognized in 2019 as a possibly universal model of a healthy diet from
the EAT-Lancet Commission [11,12]. Precisely for this reason, it is promoted worldwide as
one of the healthiest dietary patterns [13].

Building on this foundation, it is imperative to consider specific nutritional needs
and the potential impact of dietary choices during the early stages of life. Childhood
and adolescence are not merely transitional phases but rather pivotal periods that shape
future health outcomes [14]. The dietary patterns adopted during these formative years lay
the groundwork for lifelong eating habits, and they influence the risk profile for various
non-communicable diseases. Hence, the exploration of the MD within the context of early
life not only enriches our understanding of its comprehensive benefits but also aligns with
global efforts to instill sustainable, health-promoting dietary practices from a young age.
This consideration seamlessly bridges the established virtues of the MD as a model for
adults to its consequential role in nurturing the younger generation, setting the stage for a
detailed examination of its implications for children and adolescents. Eating healthy during
childhood and adolescence is fundamental to growth, cognitive development, overall
well-being, and school performance [15]. Adherence to the MD is defined through scores
that estimate conformity to the dietary pattern of the studied population.

Globally, there has been a reduction in the adherence to the MD from the 1960s [16]. In
regards to children and adolescents from Mediterranean countries, the overall rate revealed
that 21% of the surveyed population had low adherence to the MD versus 10% with high
adherence in the last years [17].

At the same time, the prevalence of obesity, type 2 diabetes, and other diet-related
health issues among children and adolescents has been rising globally, emphasizing the
need for effective dietary interventions [18]. Knowledge of the benefits of the MD for chil-
dren and adolescents could be valuable for promoting adherence among these populations.

Despite the growing body of literature on the benefits of the MD, there is a lack of com-
prehensive evidence synthesis focusing on children and adolescents. Meanwhile, regarding
adults, there is a recent umbrella review conducted by Sofi et al. that finds robust evi-
dence for reductions in overall mortality, cardiovascular diseases, overall cancer incidence,
neurodegenerative diseases, and diabetes [8]. As regards children and adolescents, some
research has investigated the impact of the Mediterranean Diet on various health outcomes,
including physical and mental health, cognitive functioning, academic achievement, and
quality of life [19,20]. However, the findings are often scattered across individual studies
and systematic reviews, leading to potential inconsistencies and knowledge gaps.

Numerous indices have been developed to estimate adherence to the MD, reflect-
ing its recognized importance in promoting health. However, the literature reveals a
methodological challenge: the heterogeneity of these indices. The variation in dietary
indices, encompassing diverse food components and scoring systems, complicates the
comparability of studies and the consolidation of findings. This methodological diversity
can potentially cloud our understanding of the true relationship between MD adherence
and health outcomes. It is crucial to note that the inconsistency in measurement tools
does not negate the substantial evidence supporting the positive influence of the MD
on health. Rather, it highlights the need for methodological refinement and standardiza-
tion in assessing MD adherence to ensure the reliability and clarity of future research in
this domain.

Given the need for a more comprehensive understanding of the evidence, an umbrella
review presents an ideal methodological approach. Umbrella reviews synthesize the
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evidence from existing systematic reviews and meta-analyses, providing a more reliable
and exhaustive overview of the literature [21]. To date, no umbrella review has been
conducted to specifically assess the benefits of adhering to the Mediterranean Diet among
children and adolescents. By conducting an umbrella review specifically targeting children
and adolescents, we aim to address these gaps and provide a clearer understanding of the
available evidence.

The primary objective of this umbrella review is to investigate the evidence regarding
the benefits of adhering to the Mediterranean Diet in terms of physical and mental health
outcomes, cognitive functioning, academic achievement, and quality of life among school-
aged children and adolescents from 6 to 19 years old.

Our umbrella review will uniquely contribute to the field by synthesizing the current
state of evidence and providing a comprehensive and reliable overview of the benefits
associated with the Mediterranean Diet in this age group.

This knowledge could guide the development of future interventions, inform clinical
practice, and shape public health policies aimed at promoting healthy eating habits among
young people.

2. Materials and Methods

The present umbrella review was conducted in accordance with the Joanna Briggs
Institute Umbrella Review Methodology [22]. The review protocol was registered in the
PROSPERO Database for Review (Prot. CRD42023408806).

2.1. Inclusion and Exclusion Criteria

Inclusion and exclusion criteria were established based on the PICO strategy (Table 1).

Table 1. Inclusion/exclusion criteria based on PICO.

Parameter Inclusion Criteria Exclusion Criteria

Population School-age children and adolescents of any gender
and ethnicity from 6 to 19 years of age

We excluded children populations <6 years and
>19 years

Intervention Adherence to the Mediterranean Diet Studies focused on different types of diet
Comparator Any other type of diet

Outcome Physical and mental health outcomes, cognitive
functioning, academic achievement, and quality of life Other outcomes

Study design Systematic review with or without meta-analysis
written in English

Narrative reviews and scoping reviews
were excluded

For inclusion, we considered systematic reviews and meta-analyses that examined
populations of children and adolescents aged 6 to 19 years. These studies needed to
specifically explore the relationship between adherence to the Mediterranean Diet and
various outcomes, encompassing aspects including physical and mental health, cognitive
functioning, academic performance, and overall quality of life.

On the contrary, certain studies were systematically excluded from our analysis to
maintain the specificity and quality of our review. These excluded studies encompassed
those not authored in English, as well as scoping or narrative reviews, which did not align
with our methodological focus. Additionally, we omitted studies that did not specifically
assess adherence to the Mediterranean Diet. Lastly, to maintain a targeted age demo-
graphic, studies focusing on populations outside our age range of interest, specifically
those including kindergarten children or adults over the age of 19 years, were also excluded.

2.2. Search Strategy

Two reviewers (AM and YL) independently performed a comprehensive literature
search in PubMed (Medline), the Cochrane Library, Embase, PsychINFO, CINAHL (EB-
SCO), and Scopus until December 2022 while intentionally not specifying a start date.
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Additional studies were identified by examining the reference lists of the located articles.
No time limitation was applied.

The following search terms were employed across the different databases, with adapta-
tions made based on the specific language requirements of each database. (Mediterranean
Diet OR Diets, Mediterranean OR Diet, Mediterranean OR Mediterranean Diets OR (“Diet,
Mediterranean”[Mesh])) AND ((“Child”[Mesh]) OR (“Adolescent”[Mesh])) AND (system-
atic review OR meta-analysis)). Furthermore, the gray literature was explored through
manual searches of key conference proceedings, journals, and professional organizations’
websites. Lastly, the references list of included primary papers were screened, following a
snowball technique to identify additional eligible papers.

2.3. Assessment of Methodological Quality

Five reviewers independently and blindly assessed the risk of bias for the potentially
included studies following the JBI critical appraisal instrument for Systematic Review [22].
Disagreements between reviewers were resolved through discussion and, if necessary, the
involvement of a tiebreaker.

The JBI checklist [22] comprises eleven items designed to evaluate different method-
ological aspects of a systematic review and/or meta-analysis, including the appropriateness
of the search strategies (i.e., clear PICO question, adequate number of databases searched,
and clear search terms), the approach to evidence synthesis (i.e., data extraction methodol-
ogy), potential sources of biases, and implications for future studies and policy making (i.e.,
strength of the evidence, limitations, future directions). Decisions about a scoring system
were made in advance and agreed upon by all reviewers before starting critical appraisal.

Reviews were awarded one point for each criterion met. The overall score of a study
could range from zero to eleven. In accordance with previous studies [23], three cutoff
points were established: studies scoring zero to four points were classified as having a
high risk of bias, five to seven points indicated a medium risk, and eight to eleven points
signified a low risk of bias, respectively.

2.4. Data Collection

The review team independently and blindly screened all eligible articles’ titles and
abstracts using the PICO criteria, with each study being screened twice by different re-
viewers. After duplicate removal, full texts of all potentially eligible studies were obtained,
extracted, and independently reviewed by the reviewers (AM, FS, FL, MF, LD, and RS)
utilizing a pretested data extraction form. To ensure rigor and consistency, each article was
independently assessed by two reviewers. Inclusion disagreements were resolved through
discussion among the research team.

Data from the included studies were extracted by the researchers using JBI data
extraction tools [22]. Retrieved details encompassed the first author’s name and country,
the publication year, characteristics of the studied populations, the review’s type, outcomes
measures (i.e., asthma and allergies, anthropometric variables, healthy habits and physical
fitness, clinical markers, quality of life, and other outcomes), methods of Mediterranean
Diet adherence assessment, overall results, and strengths and limitations of the review.

If a systematic review contained studies outside of the present umbrella review’s
PICO scope, only the results aligning with our inclusion/exclusion criteria were extracted
when possible.

To ensure a thorough and accurate data extraction process, several quality assurance
measures were implemented. Prior to extraction, a data extraction form was developed and
piloted on a subset of included studies. This helped the reviewers to familiarize themselves
with the extraction process, identify any potential issues, and refine the form as needed.
Once the form was finalized, the reviewers (AM, FS, FL, MF, LD, and RS) independently
extracted data from the included studies, with each study being reviewed by at least two
reviewers to ensure accuracy and consistency.
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To further enhance the reliability and consistency of data extraction, a calibration
exercise was conducted among the reviewers. During this exercise, each reviewer inde-
pendently extracted data from a common set of studies using the finalized data extraction
form. The results were then compared, and discrepancies were discussed to clarify any mis-
understandings or ambiguities. This process helped to establish a common understanding
of the extraction process and ensure consistency among reviewers.

Throughout the data extraction process, regular meetings were held among the re-
search team to address any questions or concerns that arose. This allowed for continuous
quality control and facilitated the resolution of any uncertainties or disagreements.

3. Results

As shown in Figure 1, a total of n = 144 systematic reviews were retrieved from the
searched databases and through the hand search. After duplicates were removed, we
screened n = 139 abstracts. The research team screened all of the potential full text papers
(n = 26), and, finally, a total of n = 11 papers [24–34] met the inclusion criteria, as described
in Figure 1. Among a total number of 11 systematic reviews included in the present
umbrella review, only 2 papers included a meta-analysis [25,28]. The years of publication
ranged from 2013 to 2022, with most of the papers published from 2020 to 2022. The
geographic origin of the studies was Spain (n = 3 [25,28,30]), Portugal (n = 1) [26], Australia
(n = 2 [27,33]), Greece (n = 1 [29], Peru (n = 1 [24]), Italy (n = 1 [34], the USA (n = 1 [31]),
and Iran (n = 1 [32]).

The characteristics of the included systematic reviews were heterogeneous. The
reviews included a total sample size ranging from 5661 to 234,236. The target groups
of the eligible studies ranged in ages between the different reviews, although our work
was focused only on children and adolescents from 6 to 19 years old. Most of the studies
included in the reviews used a cross-sectional study design. All of the included reviews’
investigated populations lived in both Mediterranean and non-Mediterranean countries.

The studies reported different tools to evaluate adherence to the Mediterranean Diet.
Among these instruments, the most commonly used was the MD Quality Index for children
and adolescents (KIDMED) [35].

However, many variants of KIDMED were used (i.e., exclusion of items relating to
fast food consumption or breakfast). Additionally, the Mediterranean Diet Score (MDS),
developed by Trichopulou [36], was used in many studies, including some variations of
the original version. Finally, the Krece Plus test [37], the Mediterranean lifestyle index
(MediLIFE Index) [38], or an ad hoc score were rarely used.

The 11 included systematic review investigated the association between MD adherence
and 65 parameters, which we classified into six main categories (Figure 2 and Table 2). Some
reviews analyzed multiple outcomes and were thus included in several of the following six
primary categories.

3.1. MD, Asthma, and Allergies

Four systematic reviews [26,29,31,33] and one meta-analysis [25] specifically investi-
gated the association between the MD and asthma. Overall, all of the studies indicated a
protective role of MD adherence against childhood asthma but not for allergic rhinitis or
eczema. Moreover, Garcia Marcos et al. [25] confirmed this inverse significant association
with a meta-analysis between MD adherence and SCW, severe current wheeze (OR = 0.66,
IC 0.48, 0.90) and between the MD and current wheeze (OR = 0.85, IC 0.75, 0.98).

3.2. MD and Anthropometric Variables

The anthropometric variables included body mass index (BMI), waist circumference
(WC), adiposity, obesity, body fat mass, skinfold, and neck circumference. Three systematic
reviews [26,30,34] evaluated the impact of MD adherence on anthropometric variables. In
general, there is only limited evidence of the value of the MD for maintaining a healthy
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body weight, and no consensus on BMI. The other outcomes included in the anthropometric
categories presented an inconsistent association with MD.

1 
 

 

Figure 1. PRISMA flowchart.

3.3. MD, Healthy Habits and Physical Fitness

Healthy habits were monitored by assessing physical activity (PA) levels and seden-
tary behavior (SB). Physical fitness was monitored through cardiorespiratory fitness (CRF),
speed and agility, and muscular fitness. Two studies investigated the association be-
tween the MD and physical activity (PA) levels. García-Hermoso et al. 2022 [28] and
Iaccarino et al., 2022 [34] found a direct relation between the MD and PA monitored through
the use of actigraph accelerometers and/or questionnaires.

In particular, the meta-analysis conducted by Garcia-Hermoso statistically confirmed
the association between the increase in PA levels and adherence to the MD (r = 0.14,
IC 0.11, 0.17) [28].
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Sedentary behavior was investigated in two studies [28,34]. Iaccarino et al. [34]
underlined a negative association between SB and the MD, like Garcia Hermoso et al. [28],
who reported the same inverse association confirmed by the meta-analysis (r = −0.15,
IC –0.20, −0.10).

Three studies [28,32,34] investigated the association between the MD and cardiorespi-
ratory fitness (CRF). The review conducted by Omid-Eslami et al. [32] reported that eligible
studies confirmed that MD adherence was directly associated with CRF improvement.
Iaccarino et al. [34] found a positive association between the MD and CRF only in one
eligible study. Finally, Garcia-Hermoso et al. [28] in the meta-analysis confirmed a direct
relationship between the MD and CRF (r = 0.22, IC 0.13, 0.31).

3.4. MD and Clinical Markers

The systematic review conducted by Bujtor et al. [27] showed an inverse association
between MD adherence and pro-inflammatory biomarkers. Most studies have examined
the effect of the MD on CRP, IL-6, and TNF. For instance, Teixeira et al. [26] found a positive
association between greater adherence to the MD and lower blood CRP concentrations.
This result was based on only one cross-sectional study included in their review.

3.5. MD and Quality of Life

Only a systematic review [24] based on nine studies investigated the association
between the MD and health-related quality of life, finding overall a positive association
with the general score and species subdomain, including physical wellbeing, peers, and
school environment.
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Table 2. Characteristics of the analyzed systematic reviews.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Bujtor et al. [26]
2021

Australia,
Spain, UK

Type of review:
systematic review

10/53 included studies:
10 observational

studies

Sample size = 5661/51,556
Age = 6.5–18 y

Countries = Colombia,
Portugal, Austria, Belgium,
France, Germany, Greece,

Hungary, Italy, Spain,
Sweden, USA, Turkey

Inflammation markers:
CRP, TNF-alpha, IL-1, IL-2, IL-6,

TGF-Beta1, sVCAM1, IL-4, IL-17, IL-33

KIDMED;
m-KIDMED;

MDS;
m-MDS;

ad hoc score

MD and CRP
Inverse significant association: 2

studies (only 1 in females)
Direct significant association: 1 study

(only in males)
Non-significant association: 6 studies

(1 in DMT1 patients and 3 in
obese/overweight patients)

MD and IL-1
Inverse significant association: 1 study

Non-significant association: 1 study
MD and IL-2

Inverse significant association: 1 study
Non-significant association: 1 study

MD and IL-6
Inverse significant association: 1 study
Non-significant association: 3 studies

(1 in DMT1 patients)
MD and TNF-alpha

Inverse significant association: 1 study
Non-significant association: 3 studies

MD and TGF-Beta1
Direct significant association: 1 study

(only in males)
MD and sVCAM1

Inverse significant association: 1 study
MD and IL-4

Inverse significant association: 1 study
Non-significant association: 2 studies

MD and IL-17
Inverse significant association: 1 study

MD and IL-33
Direct significant association: 1 study

(only in asthmatics)

Adequate adherence to
MD in healthy

populations
results in decreased

levels of
pro-inflammatory

biomarkers

Heterogeneity of studies
in terms of
sample size,

age of participants,
biological markers

considered,
index for assessing MD

adherence,
health status of the

populations
Studies do not consider
the biological effect of

food (intake versus
absorption)

Currently no consensus
regarding the
inflammatory

biomarkers best used to
represent chronic

low-grade inflammation
in children and

adolescents
Biomarker measurement
errors, such as sampling,
storage, and laboratory

errors, cannot be
excluded
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Eslami et al.
[31]
2020
Iran

Type of study:
systematic review

5/11 included studies:
5 cross-sectional

Sample size = 180,898/198,271
Age = 8–18 y

Countries = Spain, Iceland,
Chile, Greece

PF
(20 m—SRT (stages); 20 m—SRT (VO2

max))
KIDMED MD and PF

Direct significant association: 5 studies

Eligible studies showed
that MD adherence was
directly associated with

CRF improvement

Study designs
(all cross-sectional)

Did not control for major
potential confounding
factors (PA and total

energy intake)
Most studies were

conducted with
populations living in

developed or
high-income countries

García-
Hermoso et al.

[27]
2022

Spain, Chile

Type of review:
systematic review with

meta-analysis
39/39 included

studies:
37 cross-sectional

2, longitudinal (only
data from baseline)

Sample size = 565,421/565,421
Age = 6–19 y

Countries = Chile,
Colombia, Israel, Portugal,

Spain, Greece, Iceland,
Estonia, Italy, Lithuania,

Croatia, Serbia

PA (instrument, i.e., actigraph,
questionnaire)

SB (screen media time or frequency;
sitting time):

PF: CRF, muscular fitness, speed—agility
(Eurofit Battery,

Alpha-Fitness Battery)

KIDMED

MD and PA
(r = 0.14; 95% CI 0,11, 0,17; I2 88.6)

MD and CRF
(r = 0.22; 95% CI 0.13, 0.31; I2 95.7)

MD and muscular fitness
(r = 0.11; 95% CI 0.03, 0.18; I2 95.4)

MD and speed—agility
(r = –0.06; 95% CI –0.12, –0.01; I2 84.2)

MD and SB
(r = –0.15; 95% CI –0.20, –0.10; I2 97.3)

MD and SB in children
(r = –0.21; 95% CI –0.29, –0.12; I2 96.5)

MD and CRF in adolescents
(r = 0.30; 95% CI 0.12, 0.47; I2 96.5)

Weak-to-moderate direct
relationships between
MD adherence and PA,

CRF, and muscular
fitness

Weak-to-moderate
inverse relationship

between MD adherence
and SB and

speed—agility
Youths with higher

adherence to the MD
were more likely to be

physically active and fit
and have a less sedentary

lifestyle

Heterogeneity between
studies in the

associations, exposure,
outcomes assessment,
and publication bias

Study designs
(cross-sectional)

Most of the studies did
not consider potential
confounding factors,

such as socio-economic
status and/or parental

education
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Garcia-Marcos et al.
2013 [24]

Spain, Chile,
Germany,

Greece

Type of study:
systematic review with

meta-analysis
7/8 included studies:

7 cross-sectional

Sample size = 38,047/39,804
Age = 6–18 y

Countries = Spain, Mexico,
Albania, China, Ecuador,
Estonia, France, Georgia,
Germany, Ghana, Greece,
India, Italy, Latvia, The

Netherlands, New Zealand,
Norway, Sweden, Turkey,

UK, West Bank

Asthma:
current wheeze (CW), current severe

wheeze (CSW),
asthma ever (AE)

(wheeze episodes survey)

KIDMED;
MDS;

m-MDS

MD and CW
OR: 0.85; 95% CI 0.75–0.98; p = 0.02

Mediterranean centers: OR: 0.79; 95%
CI 0.66–0.94; p = 0.009

Non-Mediterranean centers: OR: 0.91;
95% CI 0.78–1.05; p = NS

MD vs. non-MD centers: Q = 1.38;
p = NS

MD and CSW
OR: 0.82; 95% CI 0.55–1.22; p = NS

Mediterranean centers: OR: 0.66; 95%
CI 0.48–0.90; p = 0.008

Non-Mediterranean centers: OR: 0.99;
95% CI 0.79–1.25; p = NS

MD vs. non-MD centers: Q: 4.33;
p = 0.037

MD and AE
OR: 0.86; 95% CI 0.78–0.95; p = 0.004

Non-Mediterranean centers: OR: 0.86;
95% CI 0.75–0.98; p = 0.027

Mediterranean centers: OR: 0.86; 95%
CI 0.74–1.01; p = NS

MD vs. non-MD regions: Q = 0.001;
p = NS

Adherence to the MD is a
protective factor for CW,

SCW, and AE
specifically for

Mediterranean centers

Heterogeneity in
adherence to the MD

assessment
Study designs (all studies

were cross-sectional)
The use of the highest vs.
the lowest tertile instead

of a
different approach, such
as using the median as a

cut-off point,
probably minimized the

effect of the different
scoring systems
across studies
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Iaccarino et al.
[33]
2017
Italy

Type of study:
systematic review

25/58 included
studies:

23 cross-sectional,
2 longitudinal

Sample size = 51,781/137,846
Age = 6–19 y

Countries = Spain, Italy,
Greece, UK, Cyprus,

Portugal, Ireland

Anthropometric variables/body
composition:
BMI, WC, BF

PA (questionnaires, accelerometers)
SB (media screen time)

PF (20 m Shuttle Run test)

KIDMED;
m-KIDMED;

MDS;
m-MDS

MD and BMI
Inverse significant association: 8

studies
Direct significant association: 1 study

Non-significant association: 12 studies
2 prospective studies found no

longitudinal relationship
MD and WC

Inverse significant association:
2 studies

Direct significant association: 1 study
Non-significant association: 4 studies

MD and BF
Non-significant association: 5 studies

MD and PA
Direct significant association: 14 studies
Non-significant association: 3 studies

MD and PF
Direct significant association: 1 study

MD and SB
Inverse significant association:

9 studies
Non-significant association: 1 study

Most of the eligible
studies showed that MD
adherence was directly

associated with physical
activity and inversely

associated with
sedentary behavior,
while the results for

weight status were not
consistent

Study designs (most of
the studies were
cross-sectional)
Methodological
differences and

limitations in the studies
included

Use of self-reported
anthropometric data

could have biased the
association between MD

adherence and weight
status

Koumpagioti
et al. [28]

2022
Greece

Type of study:
systematic Review

7/12 included studies:
5 cross-sectional,

1 case-control,
1 cohort

Sample size = 33,340/34,972
Age = 6–19 y

Countries = Turkey, Greece,
Peru, Lebanon, France

Asthma (spirometry):
physician-diagnosed asthma,

ever asthma symptoms,
current asthma, asthma control, FEV1,
FVC, Fractional Exhaled Nitric Oxide

(FeNO)
Allergies:

physician-diagnosed allergic rhinitis,
lifetime rhinitis, current

rhinoconjunctivitis, atopic status,
current eczema

KIDMED;
MDS;

m-MDS

MD and asthma
Inverse significant association:

4 studies
Non-significant association: 1 study

MD and allergies
Non-significant association: 4 studies

Adherence to the MD
seemed to have a

protective role against
childhood asthma, but
no effect was found on
allergic rhinitis, eczema,

or atopy

Heterogeneity among the
included studies in the
designs, sample sizes,

tools assessing MD
adherence, participants’
ages, variable outcomes,

and adjusted
confounders

Study designs (most of
the studies were
cross-sectional)
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Lassale et al.
[29]
2021

Spain

Type of study:
systematic review

45/55 included
studies:
6 RCTs,

36 cross-sectional,
3 longitudinal

Sample size = 234,236/601,740
Age: = 6–19 y

Countries = Spain, Italy,
Greece, Mexico, Israel,

Chile, Colombia, Croatia,
Lebanon, Estonia, Iceland,

Iran, Lithuania, Serbia,
USA, Finland, Turkey, UK

Anthropometric variables: BMI, WHtR,
WC, general and abdominal obesity, BF

KIDMED;
m-KIDMED;

m-MDS;
MediLIFE Index;
Krece plus test

MD and obesity
Intervention studies:

Before/after comparisons: significant
reduction: 4 studies

With control group comparisons:
Significant differences: 2 studies

Non-significant differences: 2 studies
Observational studies:

General adiposity:
Non-significant association: 25 studies

Inverse association: 14 studies
Abdominal adiposity:

Non-significant association: 7 studies
Inverse association: 2 studies

Most of the eligible
studies showed limited

evidence for the MD and
obesity

Only one of these studies
was of high quality and

included paternal
educational level as a

potential confounder in
the analysis

Low quality of the
included studies

Heterogeneity in the
adherence to the MD

assessment
Study design (most of

the studies were
cross-sectional)

Lv et al. [30]
2014
USA

Type of study:
systematic review

10/31 included studies:
9 cross-sectional,

1 cohort

Sample size = 90,102/518,782
Age = 6–18 y

Countries = Greece, Spain,
Mexico, Ecuador, Estonia,
France, Georgia, Germany,
Ghana, Iceland, India, Italy,

Latvia, New Zealand,
Norway, Sweden, Turkey,

UK

Asthma:
asthma symptoms,

current
severe asthma,

ever asthma, prevalence and
severity of ever asthma,

current occasional asthma,
clinically significant asthma,

ever wheeze,
current
wheeze,

atopic wheeze,
persistent wheeze,
exercise wheeze,

wheezing ever with atopy,
lung function (FEV1, FVC),

inflammatory response
(IL-8)

KIDMED:
m-KIDMED;

MDS;
m-MDS;

ad hoc score

MD and asthma
Inverse significant association: 7

studies
Non-significant association: 3 studies

Higher adherence to the
Mediterranean Diet may

be associated with
reduced asthma risk in

children

Study designs
(most of the studies were

cross-sectional)
Heterogeneity in MD
adherence assessment

and in asthma outcomes
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Papamichael et al.
[32]
2017

Australia

Type of study:
systematic review

12/15 included studies:
9 cross-sectional,

1 case-control,
2 longitudinal (only

baseline)

Sample size = 100,968/103,248
Age = 6–19 y

Countries = Spain, Greece,
Mexico, Turkey, Peru,
Brazil, Albania, China,

Ecuador, Estonia, France,
Georgia, Germany, Ghana,

India, Italy, Latvia, The
Netherlands, New Zealand,

Norway, Spain, Sweden,
UK, West Bank

Asthma:
(ISAAC respiratory questionnaire;

spirometry):
current asthma,

ever asthma,
overall lifetime

prevalence of asthma,
any asthma symptoms,
current severe asthma

(CSA),
current occasional

asthma (COA), doctor-diagnosed
asthma,

severe asthma,
exercise-induced

asthma,
asthma control,

night cough,
BHR (hyper-responsiveness),

FEV1, IL-8, FVC,
exhaled nitric oxide level (eNO),
exhaled breath condensate (EBC),

ever wheeze,
ever diagnosed

wheeze,
exercise wheeze,

wheeze limiting speech,
wheeze disturbing sleep,

current wheeze,
wheezing ever with

atopy,
wheeze in

last 12 months,
severe attacks of

wheeze,
persistent wheeze,

atopic wheeze,
atopy

KIDMED,
MDS,

m-MDS

MD and asthma
Inverse significant association:

8 studies
Inverse non-significant association:

2 studies
Non-significant association: 1 study

Direct significant association: 1 study

Adherence to the
Mediterranean dietary

pattern may reduce
asthma symptoms in

children (limited
evidence)

Heterogeneity in
study methodologies,

age of participants,
and sample size

The majority of studies
were cross-sectional
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Romero Robles et al.
[24]
2022
Peru

Type of study:
systematic review

9/11 included studies:
9 cross-sectional

Sample size = 4654/6796
Age = 8–18 y

Countries = Spain, Greece,
Portugal,

Lebanon, Italy

Health-related quality of life
(KIDSCREEN-10, KIDSCREEN-27,

KIDSCREEN-52,
Peds-Ql)

KIDMED

MD and HRQoL general score
Direct significant association: 5 studies

Direct non-significant association:
2 studies

Inverse non-significant association:
1 study

MD and HRQoL subdomains
All dimensions

Direct significant association: 1 study
Physical well-being and peers and

school environment subdomain
Direct significant association: 1 study

Positive correlation
between adherence to the

MD and HRQoL

Study designs (all studies
were cross-sectional)
Heterogeneity of the

measurements used for
HRQoL
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Table 2. Cont.

First Author,
Year, Country

Type of Review;
Number of Eligible

Studies
Included/Total

Number of Studies
Included in the

Review Designs of
Eligible Studies

Total sample Size of
Eligible Studies

Included/Total Sample
Size of all Studies

Included in the Review;
Age Range and Countries
of Participants of Included

Studies

Adherence to the MD and Outcome
Measures (Method of Assessment)

Assessment of
Mediterranean Diet

Adherence
Overall Results Strengths of the

Reviews
Limitations of the

Reviews

Teixeira et al.
[25]
2022

Portugal

Type of review:
systematic review
23/128 included

studies:
18 cross-sectional,

1 RCT,
1 case-control,

3 cohort longitudinal

Sample size = 34,266/329,898
Age = 6–17 y

Countries = Italy, Spain,
Portugal, Turkey, Chile,

Greece, Colombia, Morocco,
Germany,

Austria, Belgium, France,
Hungary, Sweden, UK,

England

Anthropometric variables/body
composition:

BMI, WC, BF, skinfold thickness, neck
circumference

Clinical markers:
albuminuria, blood pressure, C-RP,

bone mineral density
Asthma (symptoms)

ADHD
(diagnosis)
Depression,

night eating syndrome

KIDMED;
m-KIDMED;

MDS;
m-MDS

MD and BMI
Intervention studies:

Inverse significant association: 1 study
Observational studies:

Inverse significant association:
6 studies

Direct significant association: 1 study
Non-significant association: 8 studies

MD and WC
Inverse significant association:

4 studies
Direct significant association: 1 study
Non-significant association: 1 study

MD and BF
Inverse significant association:

2 studies
MD and subscapular skinfold thickness
Inverse significant association: 1 study

MD and neck circumference
Inverse significant association: 1 study

MD and albuminuria
Inverse non-significant association: 1

study
MD and blood Pressure:

Inverse significant association: 1 study
Direct significant association: 1 study
Non-significant association: 1 study

MD and C-RP
Inverse significant association: 1 study

MD and bone mineral density
Direct significant association: 1 study

MD and asthma
Inverse significant association: 1 study

MD and ADHD
Inverse significant association: 1 study

MD and depression
Non-significant association: 1 study

MD and night eating syndrome
Non-significant association: 1 study

Inconsistent association
between MD adherence

and BMI
Potential significant

association between MD
adherence and

anthropometric variables
that needs to be further

investigated; the
evidence is still scarce

Different characteristics
of studies in terms of

sample size, age of
participants, outcomes
assessment, method of

food intake consumption
Study designs (most of

the studies were
cross-sectional)

Abbreviations: MD = Mediterranean Diet; PA = physical activity; SB = sedentary behavior; CRF = cardiorespiratory fitness; PF = physical fitness; BMI= body mass index; WC = waist
circumference; ST = skinfold thickness; BF= body fat; WHtR = waist to height ratio; CRP = C-reactive protein; FEV1 = Forced Expiratory Volume in 1 s; FVC = Forced Vital Capacity;
KIDMED = Mediterranean Diet Quality Index for children and adolescents; m-KIDMED = KIDMED index modified; MDS = Mediterranean Diet Score; m-MDS = Mediterranean Diet
Score modified; MediLIFE Index = Mediterranean lifestyle index.
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3.6. Other Outcomes

One systematic review included studies focused on the association between the MD
and different outcomes that could not be included in the aforementioned main categories.
Teixeira et al. [26] included one article focused on MD adherence and bone mineral density,
three articles on blood pressure, one article on albuminuria, and one article on depression
and night eating syndrome. However, one article included in Teixeira et al.’s [26] work
investigated the association between MD adherence and ADHD syndrome, finding an
inverse significant association.

3.7. Quality Assessment Results

Table 3 summarized the risk of bias score of the included reviews. Among 11 reviews,
7 were scored as having a low risk of bias due to the sound methodological structure.
Only four reviews were scored as having a medium risk of bias, mainly due to the lack of
publication bias analysis, clear inclusion/exclusion criteria, and critical appraisal conducted
by two or more independent reviewers. Table S1 explains in detail the assessment of each
domain using the JBI tool [19].

Table 3. Quality assessment.

Authors Study Design Quality

Romero Robles et al. [24] Systematic review Low risk

Garcia Marcos et al. [25] Systematic review with
meta-analysis Medium risk

Teixeira et al. [26] Systematic review Low risk

Bujtor et al. [27] Systematic review Medium risk

García-Hermoso et al. [28] Systematic review with
meta-analysis Low risk

Koumpagioti et al. [29] Systematic review Medium risk

Lassale et al. [30] Systematic review Medium risk

Lv et al. [31] Systematic review Low risk

Eslami et al. [32] Systematic review Low risk

Papamichael et al. [33] Systematic review Low risk

Iaccarino et al. [34] Systematic review Low risk

4. Discussion
4.1. Main Results: Overview

The present review is the first umbrella review summarizing the evidence of
11 systematic reviews investigating the association between the benefits of adhering to
the MD and different outcomes among children and adolescents. Overall, the present
umbrella review provided evidence regarding the effects of adherence to the MD and
asthma, physical fitness, inflammation markers, and quality of life.

4.2. Asthma and Allergies

Starting from asthma and allergies, the findings suggested an inverse association. As
confirmed by a recently published systematic review [39] that aimed to underline the effects
of a healthy diet on asthma and wheezing in children and adolescents, the effect of the MD
on asthma was more prominent. The Mediterranean Diet has been linked to a lower risk of
asthma in numerous epidemiological studies [40]. Fruits and vegetables contain a wealth
of antioxidants and various bioactive elements that contribute to the maintenance of lung
function. These antioxidants serve as dietary agents that stimulate lung tissue as a reaction
to oxidative stress, thereby minimizing the harm to respiratory systems from reactive
oxygen radicals [41]. Due to the fact that fruit and vegetables are rich in antioxidants,
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they can reduce inflammatory reactions and asthma symptoms and improve lung function.
Consuming fish, most of which are high in long-chain n-3 polyunsaturated fatty acids, has
been demonstrated to effectively decrease inflammatory responses and alleviate asthma
symptoms [42]. At the same time, the effectiveness of cereals in combating asthma remains
somewhat unclear; however, it is believed that whole grains could offer protection against
asthma by leveraging the antioxidant and anti-inflammatory properties of their components
(e.g., vitamins, minerals, and phytonutrients), but more studies should be performed in
order to understand the mechanism. However, to date, no evidence can be identified for
allergic rhinitis, eczema, or atopy. It is important for clinicians to note this distinction. While
the MD has shown potential benefits in various health outcomes [43], its impact on allergic
conditions remains inconclusive. Allergic rhinitis, eczema, and atopy are multifactorial
conditions with a combination of genetic and environmental triggers [44]. Dietary patterns,
including the Mediterranean Diet, may influence some aspects of these conditions, but it is
evident that they are not the sole determinants. These findings emphasize the necessity for
comprehensive management strategies for patients with these conditions. While dietary
interventions can play a role, they should be part of a broader therapeutic approach that
considers all potential triggers and factors. Additionally, this highlights the significance of
continuous research in the field to ascertain the nuanced impacts of diet on different health
outcomes, thereby ensuring that dietary recommendations are both evidence-based and
contextually relevant for specific conditions [45].

4.3. Anthropometric Outcomes and Body Mass Index

Concerning anthropometric characteristics, our umbrella review suggested limited
evidence or an inconsistent association between adhering to the MD and anthropomet-
ric outcomes; in particular, we found an unclear consensus among the BMI changes. A
recent systematic review published in 2023 aimed to clearly describe the effect of a ran-
domized controlled trial lifestyle intervention based on MD promotion and BMI [19]. This
recent systematic review stated a positive effect of adhering to the MD and a decrease in
BMI and the percentage of obesity in Mediterranean countries. These results were not in
line with previous systematic reviews [30,34] on this topic included in the present work.
However, none of our included reviews provided a meta-analysis of RCTs, which could
explain the discrepancy; moreover, most of the studies included in the review conducted
by Iaccarino et al. [34] were cross-sectional and observational, in which it is not possible to
infer cause–effect relationships. Jose Francisco Lopez-Gile al. [19], in their recent systematic
review, proposed a possible explanation for how following the Mediterranean Diet (MD)
contributes to sustaining a healthy body weight and averting obesity from an early age:
primarily, the consumption of plant-based items, like fruits and vegetables, known for their
large volume and low caloric density. Consequently, foods with a larger volume might
take longer to consume compared to those with a smaller volume, potentially extending
mealtimes, enhancing feelings of fullness, and decreasing overall calorie intake. Many fun-
damental components of the MD, like fruits, vegetables, whole grains, nuts, or seeds, which
are fiber-rich, nutrient-dense, energy-poor foods, may promote consuming fewer calories.
Moreover, specific compounds frequently used in the MD, like phenolic compounds in
olive oil, omega-3 polyunsaturated fatty acids, vitamins, trace elements, and polyphenols,
are recognized for their ability to regulate and preserve a healthy gut microbiome. They
also enhance the integrity of the gut barrier, which is known to be compromised in cases
of obesity and metabolic syndrome [46]. Finally, it is necessary to underline that the in-
trinsic variability in BMI measurements further increases the heterogeneity of the studies.
Many studies included in the systematic review conducted by Iaccarino et al. [34] and
Lassale et al. [27] use BMI as a self-reported measurement or verify BMI with weight and
height, while other studies obtain BMI indirectly from skinfolds and circumferences.
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4.4. Healthy Habits and Physical Fitness

With regards to health habits and PF outcomes, our analysis found suggestive evidence
supporting the effectiveness of adherence to the Mediterranean Diet among PA levels, PF,
and sedentary behavior. In particular, a direct association was found between the MD and
PA levels; meanwhile, an inverse significant association was found for sedentary behaviors.
The included studies confirmed that high levels of PA and fewer minutes spent engaged in
sedentary behaviors are significantly correlated with greater adherence to MD.

Despite this, the measurement of PA levels and sedentary habits was very hetero-
geneous. Some studies used objective measures (i.e., accelerometers and pedometers),
which are currently reliable tools for monitoring PA levels [47]. Others instead relied on
self-reported questionnaires. Although the trend is positive and therefore suggests a clear
association between PA and MD, future studies should take into consideration applying
objective instruments and, when possible, including the methodology.

Regarding physical fitness, the three included systematic reviews and the meta-
analysis confirmed a direct association with the MD and improved performance [27,31,33].
Very often, greater importance is given in the literature to PA levels; however, monitoring
fitness status, in particular cardiorespiratory fitness, represents a fundamental proxy of
health [48]. Recent studies suggested that children skipping breakfast have lower physical
fitness [49]. Moreover, cardiorespiratory fitness assessed during a shuttle run test has been
shown to be associated with healthy eating habits both in children [49] and adolescents [50],
while healthy eating habits have been associated with children’s general fitness [51].

A limitation found in the included studies was that fitness status was sometimes
monitored using the scientifically validated batteries (the Alfa battery Test and Eurofit) [28],
while in other studies it was monitored by selecting only some motor tests, such as the
20 m shuttle run test [32,34].

4.5. Quality of Life and Pro-Inflammatory Biomarkers

Only one systematic review [24] confirmed the positive relationship between health-
related quality of life and the MD using different questionnaires and scales to assess
the QoL.

The Mediterranean Diet (MD) has long been recognized for its potential health benefits.
A pivotal aspect of understanding these benefits lies in its relationship with clinical markers,
particularly pro-inflammatory biomarkers, which play a significant role in various patho-
logical conditions. The systematic review by Bujtor et al. [27] provides substantial evidence
indicating an inverse association between adherence to the MD and pro-inflammatory
biomarkers. Specifically, the biomarkers CRP, IL-6, and TNF were highlighted. Similar
results are reported by Teixeira and colleagues [26]. These findings are essential for clin-
icians as they offer a potential dietary intervention to reduce inflammation, which is an
underlying factor in many chronic diseases.

CRP, or C-reactive protein, is a well-documented marker for systemic inflammation.
Elevated levels of CRP are often indicative of inflammation in the body, which can be a
result of various factors, including certain diseases and conditions. An inverse association
between MD adherence and CRP suggests that following the MD might contribute to lower
systemic inflammation levels, potentially reducing the risk of diseases associated with
chronic inflammation. Similarly, IL-6 and TNF are cytokines that play significant roles in
the inflammatory response. The inverse relationship between MD adherence and these
cytokines further strengthens the argument that the MD has anti-inflammatory properties.
This is particularly crucial information for clinicians treating patients with inflammatory
diseases, as dietary modifications could be one avenue for management or even prevention.
However, it is important to approach these findings with a degree of caution. For instance,
the results from Teixeira et al. [26] indicated a positive association between better adherence
to the MD and lower blood CRP concentrations. Nevertheless, this finding was based on a
singular cross-sectional study included in their review [52]. Hence, while the evidence is
promising, there is a need for more longitudinal studies to substantiate these associations.
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In conclusion, for clinicians, the potential anti-inflammatory properties of the MD,
as suggested by its inverse association with key pro-inflammatory biomarkers, offer a
compelling avenue for dietary recommendations. However, it is paramount that further
research, particularly longitudinal studies, be conducted to validate and deepen our under-
standing of these associations. As always, dietary interventions should be considered in
the broader context of individual patient needs and conditions [53,54].

4.6. Future Directions

Regarding cognitive functions in adulthood, there are meta-analyses providing con-
vincing evidence for a protective effect of the MD in relation to neurodegenerative diseases,
including, in particular, Alzheimer’s disease and dementia [3]. The relationship between
the MD and cognitive functions was little investigated in children and adolescents and
mainly based on cross-sectional studies. In particular, school age represents an important
period for the development of executive functions, which are a set of important cognitive
processes. Only a few studies (all cross-sectional), examined relationships between the MD
and executive functions in childhood and adolescence. The HELENA (Healthy Lifestyle in
Europe by Nutrition in Adolescence) study, which included 384 adolescents, investigated
associations of three dietary patterns (the Diet Quality Index, the Ideal Diet Score, and
the MD) with attention capacity. The results suggest that healthier dietary patterns, as
indicated by a higher Diet Quality index and the Ideal Diet Score, were associated with
higher attention capacity in adolescence; conversely, the MD was not associated [55]. More
recent studies reported that MDs were positively associated with executive functions in
school-age children. More specifically, the MD adherence score showed a positive associa-
tion with selective attention and concentration of Chilean school children and with working
memory of Italian primary school children [56,57]. In addition, positive associations be-
tween adherence to the MD and academic performance have been reported in Spanish
and Greek students [58–61]. A systematic review [62] investigated the effects of dietary
behaviors on the academic performance of school-aged children, including 41 studies, but
only one concerned adherence to the MD. It was therefore not included in this umbrella
review. In general, better adherence to healthier dietary patterns has been associated with
better cognitive functions and academic achievement during school age. However, the
effects of the MD on cognitive functions and academic achievement in young people need
further investigation. In particular, long-term intervention studies to investigate the effects
of improvements in diet quality on cognitive functioning are needed [63].

Moving to the concept of mental health, there is evidence to suggest that MD adherence
may have a protective effect on mental health outcomes, but the vast majority of studies
have been conducted in adults [64].

4.7. Limitations

In general, most of the included studies were observational, and in only two systematic
reviews was a meta-analysis performed.

Unfortunately, limited longitudinal data are available regarding the effects of the MD
on asthma or other health outcomes. Moreover, numerous studies in every review had
already been included in other systematic reviews. In the included studies, it was found that
adherence to the MD in children and adolescents was measured using different instruments,
and some indices were adapted and modified from the original. Not all of these tools were
developed specifically for use in children and adolescents. Furthermore, several tools have
not been validated for the countries under study. Finally, information on food intake was
obtained using different methods (food records, food frequency questionnaire, 24 h dietary
recalls, etc.). However, MD adherence was mostly evaluated with the KIDMED index.

In recognizing the rich tapestry of cultural and dietary practices that define the broader
Mediterranean region, we acknowledge the significance of embracing this diversity for a
holistic understanding of the MD. Our umbrella review, while comprehensive in its scope,
primarily focuses on the overarching principles and health outcomes associated with the
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Mediterranean Diet and does not delve into the distinctive dietary nuances inherent to each
Mediterranean country, particularly those on the African and Middle Eastern shores. This
limitation points to an important avenue for future research. We advocate for subsequent
reviews and studies to undertake a more detailed exploration of the regional variations
within the MDs. Moreover, while our review concentrates on the dietary components of the
MD, we recognize the existence and importance of accompanying lifestyle practices. Future
reviews might benefit from an integrated approach that encompasses both the dietary and
lifestyle dimensions of the MD for a more holistic understanding of its health impacts.

5. Conclusions

The present umbrella review collected and evaluated all of the available studies on
the impact of the MD on health outcomes in school-age children and adolescents from 6 to
19 years of age. Higher adherence to the MD in youth was found to be inversely associated
with asthma, inflammation markers, and sedentary behavior and directly correlated with
physical fitness, physical activity, and quality of life. There was limited evidence of the
beneficial effect of the MD on maintaining a healthy body weight in childhood and no con-
sensus on BMI. Finally, no systematic review was found for mental health, cardiovascular
outcomes, cognitive functioning, or academic achievement. As the majority of the included
studies were cross-sectional, future research with longitudinal and intervention designs in
this target group is needed.
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