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Abstract

Background: Cardiovascular disease (CVD) remains a leading cause of morbidity and
mortality worldwide. The Mediterranean diet (MD) and regular physical activity are es-
tablished components of cardiovascular prevention, but evidence regarding their com-
bined cardiometabolic effects remains heterogeneous. Objective: This narrative review
critically summarizes current evidence on the joint role of the MD and physical exercise
in cardiometabolic health. Methods: A structured literature search was conducted in Pub-
Med, Web of Science, and Scopus using terms related to the MD, CVD, cardiometabolic
health, physical activity, and exercise. Experimental and observational human studies
published between 2016 and 2026 were considered, together with relevant systematic re-
views and meta-analyses. Particular attention was given to 10 key human studies, includ-
ing randomized intervention studies and observational cohorts. Owing to substantial het-
erogeneity in populations, interventions, comparators, follow-up periods, and outcomes,
the evidence was synthesized narratively. Results: The key studies generally reported fa-
vorable changes in body weight and composition, blood pressure, glucose regulation, and
lipid profiles. One observational study also found a lower likelihood of cardiovascular
medication initiation among participants with sustained adherence to both lifestyle com-
ponents. However, most outcomes were surrogate cardiometabolic markers, and the in-
dependent effects of diet and exercise were often difficult to isolate. Conclusions: The MD
and regular physical activity appear to be complementary components of cardiometabolic
prevention. However, current evidence does not establish a consistent additive or syner-
gistic effect. Further long-term, well-controlled studies are needed to clarify their inde-
pendent and combined contributions across different populations.

Keywords: Mediterranean diet; physical activity; exercise; cardiometabolic health;
cardiovascular disease; lifestyle intervention; narrative review

1. Introduction

Globally, CVD is a major cause of death and disability, accounting for approximately
17.8 million deaths in 2017, or 31.8% of all deaths worldwide. The global burden of CVD
continues to rise, with 612 million prevalent cases reported in 2021 [1,2]. Although age-
standardized mortality and disability-adjusted life years have declined over recent dec-
ades, population aging and the increasing prevalence of modifiable cardiometabolic risk
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factors continue to drive the absolute burden of disease [1,2]. Obesity, hypertension, dia-
betes, dyslipidemia, physical inactivity, and unhealthy dietary patterns are among the
principal modifiable determinants of CVD, collectively highlighting the central role of
lifestyle-based prevention [3-5].

Current cardiovascular prevention guidelines increasingly emphasize dietary pat-
terns rather than isolated nutrients or foods. Among these, the Mediterranean diet (MD)—
characterized by a high intake of vegetables, fruits, legumes, nuts, whole grains, and olive
oil; moderate consumption of fish and fermented dairy products; and limited intake of
red and processed meat—has been consistently associated with favorable cardiometabolic
outcomes [6-8]. Evidence from epidemiological studies, randomized controlled trials, sys-
tematic reviews, and meta-analyses indicates that greater adherence to the MD is associ-
ated with lower cardiovascular risk and improvements in blood pressure, lipid profiles,
glycemic regulation, body weight, and inflammatory status [9,10]. Many of these effects
are attributed to the combined contribution of unsaturated fatty acids, dietary fiber, poly-
phenols, micronutrients, and other bioactive compounds rather than to any single dietary
component. Increased consumption of plant-based foods, including vegetables, fruits,
nuts, legumes, and whole grains, has also been associated with lower coronary heart dis-
ease risk and more favorable cardiometabolic profiles [11,12].

Regular physical activity represents a second major pillar of cardiovascular preven-
tion. Aerobic, resistance, and combined exercise can improve blood pressure, insulin sen-
sitivity, lipid metabolism, cardiorespiratory fitness, body composition, vascular function,
and functional capacity. These benefits extend beyond direct cardiovascular adaptations
and include reductions in visceral adiposity, systemic inflammation, and metabolic dys-
function. The available studies, however, differ substantially in exercise modality, inten-
sity, frequency, supervision, and duration, contributing to variability in the observed out-
comes [5,9,11,13-16].

The MD and physical exercise may influence several shared biological pathways, in-
cluding energy balance, insulin signaling, endothelial function, nitric oxide bioavailability,
lipid metabolism, oxidative stress, inflammation, and gut microbiome-related metabolic
processes [17,18]. Their concurrent use is therefore biologically plausible as a complemen-
tary lifestyle strategy. Nevertheless, the available evidence does not consistently distin-
guish the independent effects of diet and exercise from those of energy restriction, weight-
loss counseling, behavioral support, or other components of multimodal lifestyle inter-
ventions. Claims of additive or synergistic benefit should be interpreted cautiously [19,20].

Previous systematic reviews and meta-analyses have established the cardiovascular
and metabolic benefits of the Mediterranean diet and physical activity, although these
lifestyle components have often been evaluated separately or in relation to selected out-
comes [9,21-23]. A previous systematic review and meta-analysis specifically examining
their concurrent promotion reported favorable effects on body weight, body mass index,
waist circumference, blood pressure, glucose regulation, insulin resistance, triglycerides,
and cholesterol profiles. However, that analysis was limited to 11 randomized controlled
trials published up to March 2018 and identified substantial between-study heterogeneity
[23].

Since then, additional randomized and observational studies have expanded the ev-
idence across diverse populations, exercise modalities, intervention designs, and cardi-
ometabolic outcomes. Nevertheless, uncertainty remains regarding the independent, ad-
ditive, or interactive contributions of diet and exercise because many interventions also
incorporate energy restriction, behavioral counseling, weight-loss support, or other life-
style components. Moreover, much of the available evidence concerns surrogate cardi-
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ometabolic risk markers—such as body weight, waist circumference, blood pressure, glu-
cose, and lipid concentrations —rather than direct measures of cardiovascular function or
major cardiovascular events.

Accordingly, this narrative review aims to critically synthesize current evidence on
the combined role of the Mediterranean diet and physical exercise in cardiometabolic
health. It distinguishes between clinical cardiovascular outcomes, surrogate cardiometa-
bolic risk markers, and proposed biological mechanisms; examines heterogeneity across
populations and intervention characteristics; and evaluates whether the available evi-
dence supports complementary, potentially additive, or biologically plausible effects.

2. Methods
2.1. Review Design

This narrative review provides a structured synthesis of evidence on the combined
role of the Mediterranean diet and physical exercise in cardiometabolic health. It inte-
grates human intervention and observational studies, systematic reviews, meta-analyses,
and selected mechanistic publications, while distinguishing clinical cardiovascular out-
comes, surrogate cardiometabolic markers, and proposed biological mechanisms.

2.2. Structured Literature Search

PubMed/MEDLINE, Web of Science, and Scopus were searched for publications is-
sued between January 2016 and June 2026. Earlier landmark studies and relevant reviews
were also consulted to provide historical, clinical, and mechanistic context.

The search combined controlled vocabulary, where available, with free-text terms,
including “Mediterranean diet”, “Mediterranean dietary pattern”, “physical activity”,

vou Vs VT VAT

“physical exercise”, “aerobic exercise”, “resistance exercise”, “combined exercise”, “car-

VAT

diovascular disease”, “cardiometabolic health”, “cardiovascular risk”, “blood pressure”,
“lipid profile”, “glucose metabolism”, “body composition”, “vascular function”, and “car-
diorespiratory fitness”. Terms were combined using AND and OR. No language re-
strictions were applied. Reference lists of relevant reviews and key primary studies were

also examined to identify additional publications relevant to the narrative synthesis.

2.3. Evidence Selection and Scope

Priority was given to human studies evaluating Mediterranean dietary patterns to-
gether with structured exercise, physical activity promotion, leisure-time physical activ-
ity, or habitual physical activity. Randomized and non-randomized intervention studies,
cohort studies, systematic reviews, and meta-analyses were considered. Mechanistic stud-
ies were used selectively to support biological interpretation.

Relevant publications addressed at least one of the following domains:

1. Clinical cardiovascular outcomes, including cardiovascular events, mortality, medi-
cation initiation, and healthcare-related endpoints;

2. Surrogate cardiometabolic markers, including adiposity, blood pressure, glucose reg-
ulation, insulin sensitivity, and lipid profiles;

3. Functional or physiological outcomes, including cardiorespiratory fitness, vascular
function, exercise capacity, and functional performance;

4. Biological pathways involving endothelial function, nitric oxide bioavailability, oxi-
dative stress, inflammation, insulin signaling, lipid metabolism, body composition,
or the gut microbiome.

Studies unrelated to the Mediterranean diet or cardiometabolic health were not pri-
oritized. Animal and in vitro studies were not used as primary clinical evidence. Ten key
human studies, comprising six randomized controlled trials and four cohort studies, were
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selected for detailed presentation because they directly examined Mediterranean dietary
patterns combined with physical activity or structured exercise. They were treated as il-
lustrative core evidence rather than as an exhaustive set of formally included studies.

2.4. Data Charting

For the key human studies, data were charted on publication year, country, study
design, sample size, participant characteristics, baseline health status, dietary intervention,
exercise modality, frequency, intensity, duration, supervision, adherence, comparator,
follow-up, outcomes, and main findings.

Charted outcomes included anthropometric measures, blood pressure, glucose reg-
ulation, lipid profiles, inflammatory markers, cardiovascular medication use, vascular
measures, and cardiorespiratory fitness. Data were checked for completeness and con-
sistency before synthesis.

2.5. Critical Appraisal of the Key Human Evidence

Randomized controlled trials were appraised using the Cochrane Risk of Bias 2 tool
across five domains: randomization, deviations from intended interventions, missing out-
come data, outcome measurement, and selective reporting. Cohort studies were assessed
using the Newcastle-Ottawa Scale, covering selection, comparability, and outcome ascer-
tainment.

Two reviewers assessed study quality independently, with disagreements resolved
by consensus. Appraisal results informed the interpretation of the evidence but were not
used as formal eligibility criteria. Particular attention was given to adherence, self-re-
ported exposures, residual confounding, incomplete data, selective reporting, short fol-
low-up, and the absence of comparator groups capable of separating the effects of diet
and exercise.

2.6. Narrative Synthesis

A narrative synthesis was used because of heterogeneity in participant characteristics,
baseline risk, dietary prescriptions, energy restriction, exercise modality and dose, super-
vision, follow-up, adherence, comparators, and outcomes.

Evidence was organized by population, study design, intervention type, and out-
come domain. Clinical cardiovascular outcomes were considered separately from surro-
gate markers and mechanistic evidence. Greater interpretive weight was given to random-
ized trials, prospective cohorts, systematic reviews, and meta-analyses.

Because few studies directly compared diet alone, exercise alone, and their combina-
tion, synergistic or superior effects were not assumed. Findings were interpreted as com-
plementary, potentially additive, or biologically plausible, while accounting for addi-
tional intervention components such as energy restriction, behavioral counseling, and
weight-loss support.

3. Results of the Evidence Synthesis
3.1. Methodological Quality of the Key Human Studies

The literature identification process is summarized in Figure 1. The flow chart illus-
trates the structured search and selection of key evidence but does not represent a formal
PRISMA-based study-selection procedure.
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Literature identification

PubMed/MEDLINE, Web of Science, and Scopus
Records identified: n = 550

After removal of duplicates and clearly irrelevant records

Records considered for title and abstract assessment
n =102

v

Relevance assessment

Full-text publications assessed
n=34

v

Selection of key human studies

6 randomized controlled trials
4 cohort studies

Total: n =10
\_ J
/ : } \
Key studies for detailed presentation Additional evidence for contextual

and mechanistic understanding
6 randomized controlled trials

4 cohort studies
Total: n=10

Systematic reviews and meta-analyses
Landmark clinical studies

Selected mechanistic publications
3 J

Figure 1. Structured literature search and selection of key evidence for the narrative review.

The RoB 2 assessment of the randomized controlled trials is presented in Figure 2.
One trial was rated as having a high overall risk of bias because of concerns regarding
outcome measurement and selection of the reported results. Another trial showed a high
risk of bias in the randomization domain. The remaining trials were rated as having either
a low risk of bias or some concerns across the assessed domains. Two reviewers per-
formed the assessments independently, and disagreements were resolved by consensus.
The findings were used to inform the interpretation of the evidence rather than to deter-
mine study eligibility.
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Percentage distribution of risk-of-bias judgments

Overall bias

Selection of the reported result
Measurement of the outcome
Missing outcome data

Deviations from intended interventions

Randomization process

0 10 20 30 40 50 60 70 80 90 100
Percentage (%)

B Low risk Some concerns B High risk

Figure 2. Risk-of-bias assessment of the key randomized controlled trials using the Cochrane RoB 2

tool.

Four observational studies were assessed using the Newcastle-Ottawa Scale (Table
1). Scores ranged from 8 to 9 out of 9, indicating high methodological quality. All studies

scored highly in the selection and outcome domains. Two studies received one of two

possible stars for comparability because adjustment was limited to one major confound-

ing factor. Residual confounding nevertheless remains possible because of the observa-

tional study designs.

Table 1. Methodological quality of the key observational studies assessed using the Newcastle-Ot-

tawa Scale.

Selection (Max.4 Comparability =~ Outcome (Max. 3

Study Stars) (Max. 2 Stars) Stars) Total Score (/9) Quality
Di Renzo et al., 2020 [24] 0.8.8 .8 ¢ * 2.8 . ¢ 8 High
Ribo6-Coll et al., 2021 [25] 1. 882 ¢ * Kk * kK 9 High
Konieczna et al., 2023 [26] %k K * % * %k Kk 9 High
Gorini et al., 2025 [27] * %k ok * * kK 8 High

Scoring interpretation based on the total Newcastle-Ottawa Scale score: high quality, 7-9 stars;

moderate quality, 5-6 stars; and low quality, <5 stars. The maximum scores are four stars for Selec-

tion, two stars for Comparability, and three stars for Outcome, giving a maximum total score of nine

stars.

3.2. Characteristics of the Key Human Studies

Ten key human studies were examined in detail because they evaluated Mediterra-

nean dietary patterns together with structured exercise, physical activity promotion, or
habitual physical activity. The studies were conducted in Croatia, Spain, Italy, Portugal,
and Saudi Arabia and included adults with obesity, metabolic syndrome, elevated cardi-

ovascular risk, or physical inactivity.

Sample sizes ranged from 52 to 7063 participants. The physical activity components

included walking, leisure-time activity, aerobic exercise, resistance training, combined en-

durance and resistance exercise, and broader activity-promotion programmes. Several in-

terventions also incorporated energy restriction, weight-loss counselling, or behavioral

support.
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Most outcomes were surrogate cardiometabolic markers, including body weight,
waist circumference, visceral adiposity, blood pressure, glucose metabolism, lipid pro-
files, inflammatory indices, and body composition. One study assessed cardiovascular
medication initiation. Direct cardiovascular events and direct measures of cardiovascular
function were rarely reported. The study characteristics and main findings are summa-
rized in Table 2.

Overall, the direction of the findings was generally favorable across several cardi-
ometabolic domains, although the magnitude and consistency of the effects varied among
studies (Table 2). However, the findings were not uniform, and most studies assessed sur-
rogate risk markers rather than major cardiovascular events or direct measures of cardio-
vascular function. The studies also differed substantially in design, participant character-
istics, intervention components, physical activity modalities, follow-up duration, and
comparator conditions.

Table 2. Characteristics and principal findings of key human studies evaluating Mediterranean di-

etary patterns in combination with physical activity or structured exercise.

First Author,
Year

Country Study Design Participants

Intervention or Ex- Main Cardiometabolic Find-
posure ings

Pavié et al.,

Mediterranean diet
combined with at  Systolic and diastolic blood

Adult 18-
dults aged 18-69 least 30 min of pressure decreased signifi-

Single-blind

ti ith obesi
2019 [28] Croatia RCT years with obesity group-based walk- cantly from baseline (p = 0.001
(BMI>30 kg/m?) . . .
ing; 12-month inter- and p = 0.037, respectively).
vention
Energy-restricted L .
Adults aged 55-75 . . Waist circumference, fasting
. . Mediterranean diet, . .
Salas-Salvads years with overweight hysical activity glucose, triglycerides, and
Spain RCT or obesity and meta- prysic HDL cholesterol improved sig-
et al., 2019 [29] . promotion, and be- = . .
bolic syndrome (n = . . nificantly compared with the
havioral weight-loss
626) control group (p < 0.002).
support
Adults at high cardio- Energy-restricted D
Fernandez-Gar- vascular risk (n =75; Mediterranean diet N(,) significant between gl‘Ol.lp
, . . . . differences were observed in
claetal, 2020 Spain RCT energy-restricted MD plus physical activ-

(30]

serum polyamines or related

lus PA, n=38; MD i Mediter-
plus PA, n=38; ity versus Mediter metabolites.

alone, n =237) ranean diet alone

Di Renzo et al.,

Personalized Medi-
Women who com- terranean diet com-
Observational pleted the 6-month  bined with occupa-

Several cardiovascular risk in-
dices improved, whereas the

Ital trophil-to-1 hocyte and
2020 [24] ay cohort study  study (n=>52; mean tional, leisure-time, feutropalo=ymphocyte an
age 47.3 £12.5 years) and organized phys- platelet-to-lymphocyte ratios
ge /o= ooy organized phy remained unchanged.
ical activity
. . Sustained adherence to the
Adults at hlgh cardio- Mediterranean diet Mediterranean diet and leisure-
Rib6-Coll et al vascular risk (n = adherence and lei- time physical activity was asso
" Spain  Cohortstudy 7063); men aged 55-80 . . . P Y Y .
2021 [25] sure-time physical ciated with a lower risk of initi-
years and women . . . :
activity ating cardiovascular medica-
aged 60-80 years .
tion.
B igh
. Men and women aged Energy-restricted Od?’ weight decreased. bya
. Randomized . . . . median of 4.2 kg in the inter-
Muralidharan . . . 5-75 years with over- Mediterranean diet .
Spain lifestyle-inter- vention group (change: —4.2 kg;

etal, 2021 [31]

vention study weight or obesity and and physical activity IQR, -6.8 to ~2.5), compared

metabolic syndrome promotion with 0.2 kg in the control group
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(change: -0.2 kg; IQR, 2.1 to
1.4; p <0.001).

Konieczna et

Older adults with
overweight or obesity Energy-restricted The intervention reduced total

Cohort study  and metabolic syn- Mediterranean diet and visceral adiposity and at-

al., 2023 [26] Spain (PREDIMED) drome (1 = 1521; inter-and physical activity tenuated age-related losses of
vention, n = 760; con- promotion lean mass.
trol, n =761)
Waist circumference (p = 0.002),
Adults at high cardio- Mediterranean-in- bicipital skinfold thickness (p <
Barbosa et al., Portueal RCT vascular risk (n =102; spired diet com-  0.001), visceral fat (p <0.001),
2024 [21] & mean age 70.1 £7.9 bined with physical and triglycerides (p = 0.029) de-
years) exercise creased significantly compared
with the control condition.
Physically inactive oniegs st Crewmienence,
adults aged 35-50  Mediterranean diet waist %o/ hio ratio. svstolic anéi
Prieto-Gonza- . years (n = 125; 61 men combined with three . o-up 5y
Saudi . diastolic blood pressure, heart
lez et al., 2025 . RCT and 64 women), with- endurance and two
[32] Arabia out cardiovascular, resistance-trainin rate, double product, glucose,
oV § : & and LDL cholesterol decreased
metabolic, or muscu- sessions per week . .
. significantly from baseline (all
loskeletal disease
p <0.05).
Men showed greater reduc-
tions in total and LDL choles-
Adults with over- terol, whereas women showed
weight or obesity (n = Mediterranean diet an increase in HDL cholesterol.
. . 205; 107 men and 98 combined with dif- Fasting glucose decreased in
Gorini et al., Observational . L.
Italy women) who self-se- ferent self-selected both sexes. Anaerobic activity

2025 [27]

cohort study 1

ected aerobic, anaero- physical activity =~ was associated with greater li-
bic, combined, or no- patterns pid improvements in men,
activity groups while aerobic activity produced
the most favorable metabolic
changes in women.

Abbreviations: BMI, body mass index; BP, blood pressure; BST, bicipital skinfold thickness; CG,
control group; CVD, cardiovascular disease; HDL, high-density lipoprotein; IG, intervention group;
IQR, interquartile range; LDL, low-density lipoprotein; LTPA, leisure-time physical activity; MD,
Mediterranean diet; PA, physical activity; RCT, randomized controlled trial; TG, triglycerides; WC,

waist circumference; WHR, waist-to-hip ratio.

4. Mediterranean Diet and Cardiometabolic Risk

The Mediterranean diet reflects the traditional dietary pattern of countries surround-
ing the Mediterranean Sea and is characterized by a high intake of non-starchy vegetables,
fruits, seeds, nuts, legumes, and minimally refined whole-grain cereals, with olive oil as
the principal source of fat [17,33]. The MD is also regarded as an environmentally sustain-
able dietary pattern [34]. Epidemiological evidence has linked greater adherence to the
MD with a lower prevalence of cardiovascular disease [35]. Meta-analyses of observa-
tional studies and clinical trials have further associated the MD with lower risks of cardi-
ovascular disease, diabetes, myocardial infarction, coronary heart disease, neurodegener-
ative disorders, cancer, and all-cause mortality [36,37]. Its potential benefits have also been
examined in relation to cognitive function, aging, and quality of life [38]. These broader
effects have contributed to its inclusion in healthy-aging frameworks that emphasize the
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maintenance of physical, mental, and functional health and independence in daily activi-
ties [39,40].

Interest in Mediterranean dietary patterns was strongly influenced by the Seven
Countries Study, which examined diet, lifestyle, cardiovascular risk factors, and mortality
across contrasting populations. Men aged 40-59 years living in Mediterranean cohorts,
including Dalmatia, Crevalcore, Montegiorgio, Crete, and Corfu, generally exhibited
lower age-standardized rates of coronary heart disease mortality than participants in sev-
eral northern and eastern European cohorts, particularly those in Finland and Slavonia
[41].

The cardiometabolic effects of the MD are likely related to the combined contribution
of its principal food groups and bioactive components rather than to a single nutrient. The
main dietary components and their proposed cardiovascular relevance are summarized
in Table 3.

Table 3. Principal components of the Mediterranean diet and their proposed cardiovascular benefits.

Mediterranean Diet

Examples Proposed Cardiovascular Benefits
Component
Unsaturated fats [42] Olive oil Improved endothelial function and reduced systemic inflammation
Whole grains and die- Modest favorable effects on total and LDL cholesterol and, in some pop-
. Oats and barley .
tary fiber [43] ulations, blood pressure

Nuts and legumes [44]

Walnuts, peanuts, al- Reductions in total and LDL cholesterol and potential improvements in
monds, and legumes inflammatory and oxidative-stress markers

Fruits and vegetables

[45]

Tomatoes, spinach, Increased antioxidant capacity and potential reductions in blood pres-
oranges, and berries sure

omega-3 PUFAs [46]

Triglyceride lowering and potential cardiovascular benefits through ef-

fects on inflammation, oxidation, endothelial function, and thrombosis;

effects on arrhythmias and major cardiovascular outcomes remain het-
erogeneous

Fish

Abbreviations: LDL, low-density lipoprotein; omega-3 PUFAs, omega-3 polyunsaturated fatty acids.

5. Cardiometabolic Evidence for the Mediterranean Diet
5.1. Clinical Cardiovascular Outcomes

One of the largest prospective studies included 74,886 women from the Nurseso
Health Study who were followed for 20 years. Greater adherence to the Mediterranean
diet, reflected by a higher Alternate Mediterranean Diet Score, was associated with a 29%
lower risk of coronary heart disease (RR: 0.71; 95% CI: 0.62-0.82) and a non-significant
13% lower risk of stroke (RR: 0.87; 95% CI: 0.73-1.02) [47]. In the Health Professionals
Follow-up Study and the NurseseHealth Study, an increase in the Alternate Mediterra-
nean Diet Score during the first four years of follow-up was associated with a 9% lower
subsequent risk of cardiovascular disease (95% CI: 3-14%) over the following 20 years
[48]. In the EPIC-Spain cohort, adherence to the MD was associated with a 27% lower
incidence of CHD (RR: 0.73; 95% CI: 0.57-0.94) [49]. A two-point increase in the Mediter-
ranean diet score was also associated with a 25% lower risk of all-cause mortality in a
Greek population [50] and an 8% lower risk among older adults from nine European coun-
tries [51].

The Lyon Diet Heart Study provided important evidence for secondary cardiovascu-
lar prevention. This randomized controlled trial examined a Mediterranean-style diet en-
riched with alpha-linolenic acid in patients with a previous myocardial infarction over a
follow-up period of approximately 46 months [52]. Participants assigned to the interven-

https://doi.org/10.3390/nu18152548
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tion showed a substantially lower risk of recurrent cardiovascular events, including car-
diac death and nonfatal myocardial infarction, than those in the control group. In an ob-
servational analysis of participants in the GISSI-Prevenzione trial, greater adherence to
dietary advice promoting the consumption of fish, fruits, olive oil, and raw and cooked
vegetables was associated with an approximately 49% lower risk of all-cause mortality
after myocardial infarction [53].

The PREDIMED trial was a landmark primary-prevention study involving 7447 par-
ticipants at high cardiovascular risk. Participants were randomly assigned to a Mediter-
ranean diet supplemented with extra-virgin olive oil, a Mediterranean diet supplemented
with nuts, or a control diet based on advice to reduce dietary fat [54]. After a median
follow-up of 4.8 years, the Mediterranean diet supplemented with extra-virgin olive oil
was associated with a 31% lower risk of the composite endpoint of myocardial infarction,
stroke, or cardiovascular death (HR: 0.69; 95% CI: 0.53-0.91), whereas the Mediterranean
diet supplemented with nuts was associated with a 28% lower risk (HR: 0.72; 95% CI: 0.54—
0.95), compared with the control diet. The trial was discontinued early following a pre-
specified interim analysis that demonstrated evidence of benefit in both Mediterranean
diet groups [54].

A subsequent systematic review and meta-analysis including three randomized con-
trolled trials and more than 9000 participants, including participants from the PREDIMED
trial, reported a 38% lower incidence of cardiovascular disease with the Mediterranean
diet compared with control diets (RR: 0.62; 95% CI: 0.50-0.78; two trials) and a 35% lower
incidence of myocardial infarction (RR: 0.65; 95% CI: 0.49-0.88; two trials) [55]. These find-
ings support a role for the Mediterranean diet in cardiovascular prevention, although the
small number of randomized trials contributing to these estimates should be considered
when interpreting the results.

5.2. Surrogate Cardiometabolic Risk Markers

Evidence regarding lipid outcomes is less consistent. A 2019 Cochrane systematic re-
view and meta-analysis found that the Mediterranean diet produced a small reduction in
total cholesterol of 0.16 mmol/L (95% CI: —0.32 to 0.00; five randomized controlled trials),
with little or no effect on LDL cholesterol, HDL cholesterol, or triglycerides in some com-
parisons. In primary-prevention trials, the Mediterranean diet was associated with small
reductions in LDL cholesterol of 0.15 mmol/L (95% CI: -0.27 to -0.02; seven trials) and
triglycerides of 0.09 mmol/L (95% CI: -0.16 to —0.01; seven trials), but had little effect on
total or HDL cholesterol [56].

Substudies of PREDIMED reported improvements in apolipoprotein B, apolipopro-
tein A-I, their ratio, LDL particle characteristics, and HDL function [57-59]. These obser-
vations are consistent with evidence concerning the effects of monounsaturated and pol-
yunsaturated fatty acids on circulating lipids and lipoproteins [60]. A meta-analysis of
randomized trials comparing red meat with other dietary sources found more favorable
lipid changes when red meat was replaced by high-quality plant protein sources rather
than fish or low-quality carbohydrates [61]. An umbrella review also associated the Med-
iterranean diet with improvements in body weight, body mass index, waist circumfer-
ence, total and HDL cholesterol, C-reactive protein, and interleukin-6 compared with con-
trol diets [36].

Blood pressure findings have generally been favorable but modest. A meta-analysis
of six trials involving more than 7000 participants found that adherence to the Mediterra-
nean diet for at least one year reduced systolic blood pressure by approximately 1.44
mmHg and diastolic blood pressure by 0.70 mmHg, although the limited number of trials
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and substantial heterogeneity warrant cautious interpretation [62]. A separate meta-anal-
ysis of three randomized controlled trials reported reductions of 3.02 mmHg in systolic
and 1.99 mmHg in diastolic blood pressure [63].

5.3. Vascular Function

Direct assessments of cardiovascular or vascular function have been less common
than measurements of conventional risk markers. In an Australian randomized controlled
intervention involving 166 adults older than 64 years, adherence to the Mediterranean diet
was associated with modest reductions in systolic blood pressure after three and six
months. At six months, flow-mediated dilation was 1.3 percentage points higher in the
Mediterranean diet group than in the control group (95% CI: 0.2-2.4; p =0.026), suggesting
improved endothelial function [64].

This evidence indicates that the Mediterranean diet is associated with both clinical
cardiovascular outcomes and favorable changes in surrogate cardiometabolic markers.
However, these outcome categories should be interpreted separately, as changes in blood
pressure, lipid concentrations, anthropometric measures, or vascular function do not di-
rectly demonstrate reductions in major cardiovascular events.

6. Physical Activity and Exercise in Cardiometabolic Prevention

Regular physical activity and reduced sedentary time are central components of car-
diovascular prevention [65]. Promoting PA remains a major public health priority because
physical inactivity contributes substantially to healthcare expenditure, chronic disease
burden, premature mortality, and reduced life expectancy [66]. Regular PA is associated
with lower risks of cardiovascular disease, type 2 diabetes, hypertension, obesity, and all-
cause mortality [67]. Both aerobic and resistance exercise contribute to cardiovascular risk
reduction, and clinically meaningful benefits may also occur at activity levels below cur-
rent guideline recommendations [13,68]. Meeting recommended PA levels is generally as-
sociated with an approximately 20-30% lower risk of all-cause and cardiovascular mor-
tality, although the magnitude of association varies according to population, activity
measurement, intensity, and study design [69,70].

6.1. Recommendations for Physical Activity

Exercise prescription should be adapted to the individuales clinical condition, func-
tional capacity, and cardiovascular risk. For cardiovascular prevention, European guide-
lines recommend at least 150-300 min of moderate-intensity aerobic activity per week, 75—
150 min of vigorous-intensity aerobic activity per week, or an equivalent combination of
moderate- and vigorous-intensity activity [65,71,72].

Recommendations require additional individualization in patients with ischemic
heart disease or heart failure. Although physical inactivity is an established risk factor for
ischemic heart disease, vigorous exertion may transiently increase the risk of acute cardi-
ovascular events in susceptible individuals. Exercise testing, and functional imaging
when clinically indicated, may therefore be required to assess inducible myocardial ische-
mia, arrhythmias, abnormal hemodynamic responses, and an appropriate exercise inten-
sity in patients with chronic coronary syndromes [73].

Exercise training is also recommended for patients with stable chronic heart failure
[74]. The appropriate modality, intensity, and rate of progression should be individual-
ized according to clinical stability, symptoms, functional capacity, comorbidities, and
baseline exercise-test results. Aerobic exercise is generally appropriate for stable patients
with New York Heart Association class I-III symptoms, whereas markedly deconditioned
or more symptomatic patients should begin at a low intensity and progress gradually un-
der appropriate clinical supervision [74,75].
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6.2. Cardiovascular and Cardiometabolic Adaptations to Exercise

Exercise induces hemodynamic adaptations that increase oxygen delivery to work-
ing skeletal muscle and facilitate the removal of metabolic by-products. Acute responses
include increased cardiac output through changes in heart rate, stroke volume, and myo-
cardial contractility, together with redistribution of blood flow and a reduction in vascular
resistance within active skeletal muscle [11,76,77].

Exercise modalities are commonly classified along a continuum from predominantly
aerobic endurance activity to predominantly resistance or anaerobic exercise. Aerobic ex-
ercise produces sustained increases in cardiac output and stroke volume, whereas re-
sistance exercise is generally characterized by more transient hemodynamic responses
and greater increases in arterial pressure, depending on exercise intensity, muscle mass
involved, and the use of the Valsalva maneuver [78,79].

Long-term endurance training may influence cardiac structure, including left ven-
tricular chamber dimensions, wall thickness, and myocardial mass, although the magni-
tude of adaptation depends on training type, duration, sex, age, baseline fitness, and body
size [80]. Endurance-trained athletes generally exhibit preserved systolic function and en-
hanced early diastolic filling, although resting left ventricular ejection fraction may be
normal or mildly reduced because of increased ventricular dimensions and stroke volume
[81].

6.3. Effects on Cardiometabolic Risk Markers

Much of the association between physical activity and lower cardiovascular disease
risk may be mediated through changes in established cardiometabolic risk factors, includ-
ing adiposity, blood pressure, glucose regulation, endothelial function, and lipid metabo-
lism [5,13,16,82-86]. Exercise may lower blood pressure through reductions in sympa-
thetic activity and vascular resistance, together with improvements in endothelial nitric
oxide bioavailability and skeletal muscle microvascular perfusion. Its cardiovascular ben-
efits are not explained solely by weight reduction, as favorable metabolic, cardiorespira-
tory, and vascular adaptations may occur independently of substantial weight loss. Exer-
cise also improves insulin sensitivity, glucose disposal, and skeletal muscle glucose up-
take, thereby contributing to diabetes prevention and glycemic control. Aerobic physical
activity is generally associated with lower triglyceride and LDL cholesterol concentrations
and higher HDL cholesterol, although the magnitude of these changes depends on exer-
cise intensity, baseline lipid status, and training modality. These mechanisms provide bi-
ological support for the cardiometabolic benefits of physical activity, although their rela-
tive contributions vary according to exercise modality, intensity, duration, baseline health
status, age, sex, and concurrent dietary or weight-loss interventions [5,13,16,82-86].

7. Discussion

This narrative review integrates evidence from 10 key human studies examining
Mediterranean dietary patterns together with regular physical activity or structured exer-
cise. Across these studies, the combined lifestyle approach was generally associated with
improvements in anthropometric, glycemic, hemodynamic, and lipid-related outcomes.
These findings are consistent with previous systematic reviews and meta-analyses show-
ing that dietary modification and physical activity may exert complementary effects on
cardiometabolic health through changes in metabolic regulation, endothelial function, in-
flammation, and body composition.

The evidence should, however, be interpreted in the context of substantial clinical
and methodological heterogeneity. Study populations differed in age, baseline cardiovas-
cular risk, body mass index, and clinical status, ranging from physically inactive adults

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548

13 of 20

without established disease to individuals with obesity, metabolic syndrome, or high car-
diovascular risk (Table 2). Dietary approaches also varied, with some studies using en-
ergy-restricted Mediterranean diets and behavioral counselling, while others assessed ha-
bitual adherence in observational settings. Exercise interventions differed in modality, fre-
quency, intensity, supervision, and duration and included walking, aerobic exercise, re-
sistance training, and combined programmes. Follow-up ranged from six months to one
year or longer, and outcomes included anthropometric measures, blood pressure, lipid
and glycemic markers, inflammatory indices, medication use, and body composition. This
heterogeneity limits direct comparison and prevents identification of an optimal dietary
and exercise prescription [23,56].

The direction of the findings was generally favorable, but the available evidence re-
lates mainly to surrogate cardiometabolic markers rather than direct cardiovascular func-
tion or major cardiovascular events [23]. The biological plausibility of complementary ef-
fects is supported by established mechanisms of both interventions [11,42,87]. The Medi-
terranean diet provides monounsaturated fatty acids, polyphenols, dietary fiber, antioxi-
dants, and omega-3 fatty acids, which may support endothelial function and reduce oxi-
dative stress and chronic low-grade inflammation [88]. Physical activity may complement
these effects by improving insulin sensitivity, nitric oxide bioavailability, vascular func-
tion, autonomic regulation, and body composition [13]. These pathways may contribute
to the observed changes in blood pressure, adiposity, dyslipidemia, and glucose metabo-
lism, although most were not directly measured in the key human studies [11,42,87].

The findings are also consistent with landmark evidence on the Mediterranean diet
alone. The PREDIMED trial reported an approximately 30% lower incidence of major car-
diovascular events among participants assigned to Mediterranean diets supplemented
with extra-virgin olive oil or nuts [54]. The NurseseHealth Study and the Spanish EPIC
cohort likewise associated greater adherence to Mediterranean dietary patterns with
lower risks of coronary heart disease and cardiovascular mortality [47,89,90]. Evidence
from randomized lifestyle trials suggests that interventions incorporating both Mediter-
ranean dietary promotion and physical activity can improve several cardiometabolic risk
markers [23]. However, the limited number of direct component-comparison studies pre-
vents firm conclusions regarding whether the combined intervention provides benefits
beyond those of either component alone [23].

Gut microbiota-related mechanisms may also contribute to the cardiometabolic ef-
fects of Mediterranean dietary patterns and physical activity [18,91-93]. Fiber- and poly-
phenol-rich foods can influence microbial composition and the production of short-chain
fatty acids, while exercise has been associated with greater microbial diversity and im-
proved microbial function [91]. These mechanisms remain biologically plausible but were
not directly evaluated in most of the key studies and should therefore be regarded as hy-
potheses requiring targeted investigation.

Favorable associations were reported across older adults, individuals with obesity or
metabolic syndrome, and participants at elevated cardiovascular risk. Sex-specific re-
sponses may also be relevant. Gorini et al. reported greater reductions in total and LDL
cholesterol in men, whereas women showed greater improvements in HDL cholesterol
[27]. These observations suggest that age, sex, baseline metabolic status, and exercise mo-
dality may influence the response to combined lifestyle interventions, although confirma-
tion in adequately powered trials is needed.

The findings support current recommendations that place a healthy diet and regular
physical activity at the center of cardiovascular prevention and management [65,71]. In
clinical practice, Mediterranean dietary counselling and individualized exercise prescrip-
tion may be considered complementary components of a comprehensive lifestyle pro-
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gramme [54]. Such approaches may improve several cardiovascular risk factors simulta-
neously, but they should not be presented as substitutes for evidence-based pharmaco-
logical treatment when medication is clinically indicated [71]. At the population level, im-
proved access to healthy foods and opportunities for regular physical activity may help
reduce the burden of cardiovascular disease and associated healthcare costs [54,65,71].

Several limitations should be acknowledged. In addition to the substantial clinical
and methodological heterogeneity described above, dietary adherence and physical activ-
ity were frequently assessed by self-report, increasing the risk of recall and reporting bias.
Several interventions had relatively short follow-up, preventing firm conclusions about
long-term sustainability. In addition, many studies included energy restriction, behav-
ioral support, or weight-loss counselling, making it difficult to isolate the independent
effects of diet and exercise. Although the cohort studies generally showed high Newcas-
tle-Ottawa Scale scores and most trials had acceptable methodological quality, differences
in study design, intervention content, and outcome selection precluded quantitative pool-
ing and required narrative synthesis [23].

Future studies should use clearer and more standardized definitions of Mediterra-
nean dietary interventions, adherence measures, and behavioral support strategies [94].
Exercise protocols should report modality, intensity, frequency, duration, supervision,
progression, tailoring, and adherence in accordance with established reporting recom-
mendations [95]. Greater consistency is also needed in outcome selection, including blood
pressure, lipid profile, glycemic control, inflammatory markers, vascular function, cardi-
orespiratory fitness, and major cardiovascular events. Adequately powered, long-term
randomized controlled trials should directly compare diet alone, exercise alone, and their
combination across different age groups, sexes, and cardiometabolic risk profiles. Such
studies would clarify whether the effects are independent, additive, or interactive and
would support translation into clinical practice and public health policy [96].

8. Conclusions

This narrative review indicates that Mediterranean dietary patterns combined with
regular physical activity are associated with favorable changes in several cardiometabolic
risk markers, including blood pressure, adiposity, glucose regulation, and lipid profiles.
The available evidence is based mainly on surrogate outcomes, while direct evidence for
major cardiovascular events and direct measures of cardiovascular function remains lim-
ited. The two lifestyle components are biologically complementary, but current studies do
not establish a consistent additive or synergistic effect because diet, exercise, energy re-
striction, and behavioral support were often delivered together. Considerable heteroge-
neity in populations, interventions, follow-up, and outcomes also limits identification of
an optimal combined strategy.

Mediterranean dietary counselling and individualized physical activity can therefore
be considered complementary elements of cardiovascular prevention. Further long-term,
well-controlled trials are needed to determine the relative and combined contributions of
these components and to identify the most effective approaches for different clinical and
demographic groups.

Author Contributions: The manuscript was proofread and edited by a native English speaker
through the official editing service of Semmelweis University. Conceptualization, M.A.N.B. and
J.T.V.; methodology, M.A.N.B. and ].T.V.; investigation and data collection, M.A.N.B. and J.T.V,;
formal analysis, M.A.N.B. and ].T.V.; writing —original draft preparation, M.A.N.B. and ].T.V.; writ-
ing—review and editing, M.F.; supervision, M.F. All authors have read and agreed to the published

version of the manuscript.

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548 15 of 20

Funding: MF was supported by Project No. TKP2021-NKTA-47, funded by the National Research,
Development and Innovation Fund of Hungary under the TKP2021-NKTA scheme; the National
Cardiovascular Laboratory Program (RRF-2.3.1-21-2022-00003), funded by the National Research,
Development and Innovation Fund; and the Cooperative Translational Research Program (KTKP)
of the Faculty of Medicine, Semmelweis University. The funders had no role in the design of the
study; the collection, analysis, or interpretation of data; the writing of the manuscript; or the decision

to publish the results.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is

not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

Tan, S.C.W.; Zheng, B.B.; Tang, M.L.; Chu, H.; Zhao, Y.T.; Weng, C. Global Burden of Cardiovascular Diseases and its Risk
Factors, 1990-2021: A Systematic Analysis for the Global Burden of Disease Study 2021. QJM Int. . Med. 2025, 118, 411-422.
https://doi.org/10.1093/gjmed/hcaf022.

Saglietto, A.; Manfredi, R.; Elia, E.; DeAscenzo, F.; De Ferrari, G.M.; Biondi-Zoccai, G.; Munzel, T. Cardiovascular disease burden:
Italian and global perspectives. Minerva Cardiol. Angiol. 2021, 69, 231-240. https://doi.org/10.23736/s2724-5683.21.05538-9.
Adhikary, D.; Barman, S.; Ranjan, R.; Stone, H. A Systematic Review of Major Cardiovascular Risk Factors: A Growing Global
Health Concern. Cureus 2022, 14, €30119. https://doi.org/10.7759/cureus.30119.

Wang, M; Jia, X; Chen, D.; Pei, G.; Song, Z.; Peng, M.; Huang, K.; Liu, X. Dietary patterns and mortality risk in geriatric patients
with atherosclerotic cardiovascular disease: An analysis of the National Health and Nutrition Examination Survey. Geroscience
2026, 48, 937-950. https://doi.org/10.1007/s11357-025-01690-x.

Erickson, M.L.; Allen, ].M.; Beavers, D.P.; Collins, L.M.; Davidson, K.W.; Erickson, K.I.; Esser, K.A.; Hesselink, M.K.C.; Moreau,
K.L.; Laber, E.B.; et al. Understanding heterogeneity of responses to, and optimizing clinical efficacy of, exercise training in
older adults: NIH NIA Workshop summary. Geroscience 2023, 45, 569-589. https://doi.org/10.1007/s11357-022-00668-3.
Martinez-Gonzalez, M.A.; Gea, A.; Ruiz-Canela, M. The Mediterranean diet and cardiovascular health: A critical review. Circ.
Res. 2019, 124, 779-798.

Gardner, C.D.; Vadiveloo, M.K.; Petersen, K.S.; Anderson, C.A.; Springfield, S.; Van Horn, L.; Khera, A.; Lamendola, C.; Mayo,
S.M.; Joseph, ].J. Popular dietary patterns: Alignment with American Heart Association 2021 dietary guidance: A scientific
statement from the American Heart Association. Circulation 2023, 147, 1715-1730.

Madarasz, B.; Fazekas-Pongor, V.; Szarvas, Z.; Fekete, M.; Varga, ].T.; Tarantini, S.; Csiszar, A.; Lionetti, V.; Tabak, A.G.; Ungvari,
Z.; et al. Survival and longevity of European rulers: Geographical influences and exploring potential factors, including the
Mediterranean diet—A historical analysis from 1354 to the twentieth century. Geroscience 2024, 46, 3801-3818.
https://doi.org/10.1007/s11357-023-00957-5.

Papadaki, A.; Nolen-Doerr, E.; Mantzoros, C.S. The Effect of the Mediterranean Diet on Metabolic Health: A Systematic Review
and Meta-Analysis of Controlled Trials in Adults. Nutrients 2020, 12, 3342. https://doi.org/10.3390/nu12113342.

Summer, S.; Borrell-Pages, M.; Bruno, R.M.; Climie, R.E.; Dipla, K.; Dogan, A.; Eruslanova, K.; Fraenkel, E.; Mattace-Raso, F.;
Pugh, C.J.A ; et al. Centenarians-the way to healthy vascular ageing and longevity: A review from VascAgeNet. Geroscience 2025,
47, 685-702. https://doi.org/10.1007/s11357-024-01467-8.

Nystoriak, M.A.; Bhatnagar, A. Cardiovascular Effects and Benefits of Exercise. Front. Cardiovasc. Med. 2018, 5, 135.
https://doi.org/10.3389/fcvm.2018.00135.

Glenn, A.J.; Viguiliouk, E.; Seider, M.; Boucher, B.A.; Khan, T.A.; Blanco Mejia, S.; Jenkins, D.J.A.; Kahleova, H.; Raheli¢, D.;
Salas-Salvado, J.; et al. Relation of Vegetarian Dietary Patterns With Major Cardiovascular Outcomes: A Systematic Review and
Meta-Analysis of Prospective Cohort Studies. Front. Nutr. 2019, 6, 80. https://doi.org/10.3389/fnut.2019.00080.

Ungvari, Z.; Fazekas-Pongor, V.; Csiszar, A.; Kunutsor, S.K. The multifaceted benefits of walking for healthy aging: From Blue
Zones to molecular mechanisms. Geroscience 2023, 45, 3211-3239. https://doi.org/10.1007/s11357-023-00873-8.

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548 16 of 20

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Naas, S.; Fekete, M.; Szendro, G.; Komaromi, T.; Rozgonyi, Z.; Palmer, E.; Polivka, L.; Bakos, R.; Szalai, B.; Muller, V. Multimodal
therapeutic strategies for the management of sarcopenia and frailty in chronic obstructive pulmonary disease: A narrative
review. Nutrients 2026, 18, 543.

Rodrigues, R.J.; Cunha, P.M.; Nunes, J.P.; Vianna, L.C.; Brum, P.C.; Bocalini, D.S.; Sposito, A.C.; Junior, L.C.M.; Oliveira, M.D.;
Batistella, E.; et al. Resistance training improves cardiac function in older women: A randomized controlled trial. Geroscience
2025, 47, 3461-3473. https://doi.org/10.1007/s11357-024-01320-y.

Herrod, P.J.J.; Atherton, P.J.; Smith, K.; Williams, J.P.; Lund, ]J.N.; Phillips, B.E. Six weeks of high-intensity interval training
enhances contractile activity induced vascular reactivity and skeletal muscle perfusion in older adults. Geroscience 2021, 43,
2667-2678. https://doi.org/10.1007/s11357-021-00463-6.

Ungvari, Z.; Fekete, M.; Fekete, ].T.; Grosso, G.; Ungvari, A.; Gyorffy, B. Adherence to the Mediterranean diet and its protective
effects against colorectal cancer: A meta-analysis of 26 studies with 2,217,404 participants. Geroscience 2025, 47, 1105-1121.
https://doi.org/10.1007/s11357-024-01296-9.

Fazekas-Pongor, V.; Major, D.; Varga, ].T.; Lehoczki, A.; Varga, P.; Jarecsny, T.; Lipécz, A.; Csipd, T.; Szappanos, A.; Matiscsék,
A.; et al. Physiological and Recovery Responses to Dietary Polyphenols in the Context of Exercise: Relevance for Muscle Aging
and Sarcopenia. Nutrients 2026, 18, 788. https://doi.org/10.3390/nu18050788.

Khalafi, M.; Symonds, M.E.; Maleki, A.H.; Sakhaei, M.H.; Ehsanifar, M.; Rosenkranz, S.K. Combined versus independent effects
of exercise training and intermittent fasting on body composition and cardiometabolic health in adults: A systematic review
and meta-analysis. Nutr. ]. 2024, 23, 7. https://doi.org/10.1186/s12937-023-00909-x.

Bianchi, F.; Cappella, A.; Gagliano, N.; Sfondrini, L.; Stacchiotti, A. Polyphenols—gut-heart: An impactful relationship to
improve cardiovascular diseases. Antioxidants 2022, 11, 1700.

Barbosa, A.R; Pais, S.; Marreiros, A.; Correia, M. Impact of a Mediterranean-Inspired Diet on Cardiovascular Disease Risk
Factors: A Randomized Clinical Trial. Nutrients 2024, 16, 2443. https://doi.org/10.3390/nu16152443.

Esposito, K.; Kastorini, C.M.; Panagiotakos, D.B.; Giugliano, D. Mediterranean diet and weight loss: Meta-analysis of
randomized controlled trials. Metab. Syndr. Relat. Disord. 2011, 9, 1-12. https://doi.org/10.1089/met.2010.0031.

Malakou, E.; Linardakis, M.; Armstrong, M.E.G.; Zannidi, D.; Foster, C.; Johnson, L.; Papadaki, A. The combined effect of
promoting the Mediterranean diet and physical activity on metabolic risk factors in adults: A systematic review and meta-
analysis of randomised controlled trials. Nutrients 2018, 10, 1577.

Di Renzo, L.; Cinelli, G.; Dri, M.; Gualtieri, P.; Attina, A.; Leggeri, C.; Cenname, G.; Esposito, E.; Pujia, A.; Chiricolo, G.
Mediterranean personalized diet combined with physical activity therapy for the prevention of cardiovascular diseases in
Italian women. Nutrients 2020, 12, 3456.

Ribo-Coll, M.; Castro-Barquero, S.; Lassale, C.; Sacanella, E.; Ros, E.; Toledo, E.; Sorli, J.V.; Diaz-Lopez, A.; Lapetra, J., Mufoz-
Bravo, C. Mediterranean diet and physical activity decrease the initiation of cardiovascular drug use in high cardiovascular risk
individuals: A cohort study. Antioxidants 2021, 10, 397.

Konieczna, J.; Ruiz-Canela, M.; Galmes-Panades, A.M.; Abete, 1.; Babio, N.; Fiol, M.; Martin-Sanchez, V.; Estruch, R.; Vidal, J.;
Buil-Cosiales, P. An energy-reduced Mediterranean diet, physical activity, and body composition: An interim subgroup
analysis of the PREDIMED-Plus randomized clinical trial. JAMA Netw. Open 2023, 6, €2337994.

Gorini, S.; Camajani, E.; Feraco, A.; Armani, A ; Karav, S.; Filardi, T.; Aulisa, G.; Cava, E.; Strollo, R.; Padua, E. Exploring gender
differences in the effects of diet and physical activity on metabolic parameters. Nutrients 2025, 17, 354.

Pavié, E.; Hadziabdi¢, M.O.; Mucalo, L; Martinis, I.; Romi¢é, Z.; Bozikov, V.; Raheli¢, D. Effect of the Mediterranean diet in
combination with exercise on metabolic syndrome parameters: 1-year randomized controlled trial. Int. ]. Vitam. Nutr. Res. 2019,
89, 132-143. https://doi.org/10.1024/0300-9831/a000462.

Salas-Salvado, J.; Diaz-Lopez, A.; Ruiz-Canela, M.; Basora, J.; Fitd, M.; Corella, D.; Serra-Majem, L.; Warnberg, J.; Romaguera,
D.; Estruch, R.; et al. Effect of a Lifestyle Intervention Program With Energy-Restricted Mediterranean Diet and Exercise on
Weight Loss and Cardiovascular Risk Factors: One-Year Results of the PREDIMED-Plus Trial. Diabetes Care 2019, 42, 777-788.
https://doi.org/10.2337/dc18-0836.

Fernandez-Garcia, J.C.; Martinez-Sanchez, M.A.; Bernal-Lépez, M.R.; Mufioz-Garach, A.; Martinez-Gonzalez, M.A.; Fit6, M.;
Salas-Salvadd, J.; Tinahones, F.J.; Ramos-Molina, B. Effect of a lifestyle intervention program with energy-restricted
Mediterranean diet and exercise on the serum polyamine metabolome in individuals at high cardiovascular disease risk: A
randomized clinical trial. Am. ]. Clin. Nutr. 2020, 111, 975-982.

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548 17 of 20

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Muralidharan, J.; Moreno-Indias, I.; Bullo, M.; Lopez, ].V.; Corella, D.; Castaner, O.; Vidal, ].; Atzeni, A.; Fernandez-Garcia, J.C.;
Torres-Collado, L. Effect on gut microbiota of a 1-y lifestyle intervention with Mediterranean diet compared with energy-
reduced Mediterranean diet and physical activity promotion: PREDIMED-Plus Study. Am. J. Clin. Nutr. 2021, 114, 1148-1158.
Prieto-Gonzalez, P.; Yagin, F.H.; Alghannam, A.F.; Canli, U. Effects of a Mediterranean diet and structured exercise intervention
on selected anthropometric, cardiovascular, and metabolic variables in physically inactive adults: A randomized controlled trial.
Front. Nutr. 2025, 12, 1695412.

Fekete, M.; Jarecsny, T.; Lehoczki, A.; Major, D.; Fazekas-Pongor, V.; Csipd, T.; Lipécz, A Szappanos, A_;Pazmandi, EM.; Varga,
P. Mediterranean diet, polyphenols, and neuroprotection: Mechanistic insights into resveratrol and oleuropein. Nutrients 2025,
17, 3929.

Tong, T.Y.; Wareham, N.J.; Khaw, K.-T.; Imamura, F.; Forouhi, N.G. Prospective association of the Mediterranean diet with
cardiovascular disease incidence and mortality and its population impact in a non-Mediterranean population: The EPIC-
Norfolk study. BMC Med. 2016, 14, 135.

Grosso, G.; Marventano, S.; Yang, J.; Micek, A.; Pajak, A.; Scalfi, L.; Galvano, F.; Kales, S.N. A comprehensive meta-analysis on
evidence of Mediterranean diet and cardiovascular disease: Are individual components equal? Crit. Rev. Food Sci. Nutr. 2017,
57,3218-3232.

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

Petersson, S.D.; Philippou, E. Mediterranean diet, cognitive function, and dementia: A systematic review of the evidence. Adv.
Nutr. 2016, 7, 889-904.

Corella, D.; Coltell, O.; Macian, F.; Ordovas, ].M. Advances in understanding the molecular basis of the mediterranean diet
effect. Annu. Rev. Food Sci. Technol. 2018, 9, 227-249.

Kryczyk-Poprawa, A.; Rzasa-Duran, E.; Varga, ].T.; Lehoczki, A.; Zabo, V.; Fazekas-Pongor, V.; Major, D.; Csipd, T.; Szappanos,
A.; Lipécz, A.; et al. Gut Microbiota-Targeted Nutrition for Healthy Aging: Mechanistic Roles of Polyphenols and Dietary Fiber
in Geroscience. Nutrients 2026, 18, 2478. https://doi.org/10.3390/nu18152478.

Menotti, A.; Keys, A.; Aravanis, C.; Blackburn, H.; Dontas, A.; Fidanza, F.; Karvonen, M.].; Kromhout, D.; Nedeljkovic, S.;
Nissinen, A.; et al. Seven Countries Study. First 20-year mortality data in 12 cohorts of six countries. Ann. Med. 1989, 21, 175—
179. https://doi.org/10.3109/07853898909149929.

Widmer, R.].; Flammer, A.].; Lerman, L.O.; Lerman, A. The Mediterranean diet, its components, and cardiovascular disease.
Am. ]. Med. 2015, 128, 229-238.

Schwingshackl, L.; Christoph, M.; Hoffmann, G. Effects of Olive Oil on Markers of Inflammation and Endothelial Function-A
Systematic Review and Meta-Analysis. Nutrients 2015, 7, 7651-7675. https://doi.org/10.3390/nu7095356.

Holleender, P.L.; Ross, A.B.; Kristensen, M. Whole-grain and blood lipid changes in apparently healthy adults: A systematic
review and meta-analysis of randomized controlled studies—. Am. J. Clin. Nutr. 2015, 102, 556-572.

Del Gobbo, L.C.; Falk, M.C.; Feldman, R.; Lewis, K.; Mozaffarian, D. Effects of tree nuts on blood lipids, apolipoproteins, and
blood pressure: Systematic review, meta-analysis, and dose-response of 61 controlled intervention trials. Am. J. Clin. Nutr. 2015,
102, 1347-1356.

John, ].; Ziebland, S.; Yudkin, P.; Roe, L.; Neil, H. Effects of fruit and vegetable consumption on plasma antioxidant
concentrations and blood pressure: A randomised controlled trial. Lancet 2002, 359, 1969-1974.

Khan, S.U.; Lone, A.N.; Khan, M.S; Virani, S.S.; Blumenthal, R.S.; Nasir, K.; Miller, M.; Michos, E.D.; Ballantyne, C.M.; Boden,
W.E,; et al. Effect of omega-3 fatty acids on cardiovascular outcomes: A systematic review and meta-analysis. EClinicalMedicine
2021, 38, 100997. https://doi.org/10.1016/j.eclinm.2021.100997.

Fung, T.T.; Rexrode, K.M.; Mantzoros, C.S.; Manson, J.E.; Willett, W.C.; Hu, F.B. Mediterranean diet and incidence of and
mortality from coronary heart disease and stroke in women. Circulation 2009, 119, 1093-1100.

Sotos-Prieto, M.; Bhupathiraju, S.N.; Mattei, J.; Fung, T.T,; Li, Y.; Pan, A.; Willett, W.C.; Rimm, E.B.; Hu, F.B. Changes in diet
quality scores and risk of cardiovascular disease among US men and women. Circulation 2015, 132, 2212-2219.
Guallar-Castillon, P.; Rodriguez-Artalejo, F.; Tormo, M.; Sanchez, M.; Rodriguez, L.; Quirds, J.; Navarro, C.; Molina, E.; Martinez,
C.; Marin, P. Major dietary patterns and risk of coronary heart disease in middle-aged persons from a Mediterranean country:
The EPIC-Spain cohort study. Nutr. Metab. Cardiovasc. Dis. 2012, 22, 192-199.

Trichopoulou, A.; Costacou, T.; Bamia, C.; Trichopoulos, D. Adherence to a Mediterranean diet and survival in a Greek
population. N. Engl. . Med. 2003, 348, 2599-2608.

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548 18 of 20

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Trichopoulou, A.; Orfanos, P.; Norat, T.; Bueno-de-Mesquita, B.; Ocké, M.C.; Peeters, P.H.; van der Schouw, Y.T.; Boeing, H.;
Hoffmann, K.; Boffetta, P. Modified Mediterranean diet and survival: EPIC-elderly prospective cohort study. BMJ 2005, 330,
991.

De Lorgeril, M.; Salen, P.; Martin, J.-L.; Monjaud, L; Delaye, J.; Mamelle, N. Mediterranean diet, traditional risk factors, and the
rate of cardiovascular complications after myocardial infarction: Final report of the Lyon Diet Heart Study. Circulation 1999, 99,
779-785.

Barzi, F.; Woodward, M.; Marfisi, R M.; Tavazzi, L.; Valagussa, F.; Marchioli, R. Mediterranean diet and all-causes mortality
after myocardial infarction: Results from the GISSI-Prevenzione trial. Eur. J. Clin. Nutr. 2003, 57, 604-611.
https://doi.org/10.1038/sj.ejcn.1601575.

Estruch, R.; Ros, E.; Salas-Salvadd, J.; Covas, M.L; Corella, D.; Ards, F.; Gomez-Gracia, E.; Ruiz-Gutiérrez, V.; Fiol, M.; Lapetra,
J.; et al. Primary Prevention of Cardiovascular Disease with a Mediterranean Diet Supplemented with Extra-Virgin Olive Oil or
Nuts. N. Engl. ]. Med. 2018, 378, e34. https://doi.org/10.1056/NEJMo0a1800389.

Becerra-Tomas, N.; Blanco Mejia, S.; Viguiliouk, E.; Khan, T.; Kendall, C.W.C.; Kahleova, H.; Raheli¢, D.; Sievenpiper, J.L.; Salas-
Salvado, J. Mediterranean diet, cardiovascular disease and mortality in diabetes: A systematic review and meta-analysis of
prospective cohort studies and randomized clinical trials. Crit. Rev. Food Sci. Nutr. 2020, 60, 1207-1227.
https://doi.org/10.1080/10408398.2019.1565281.

Rees, K.; Takeda, A.; Martin, N.; Ellis, L.; Wijesekara, D.; Vepa, A.; Das, A.; Hartley, L.; Stranges, S. Mediterranean-style diet for
the primary and secondary prevention of cardiovascular disease. Cochrane Database Syst. Rev. 2019, 3, Cd009825.
https://doi.org/10.1002/14651858.CD009825.pub3.

Sola, R; Fitd, M.; Estruch, R.; Salas-Salvadd, J.; Corella, D.; de La Torre, R.; Munoz, M.A.; del Carmen Ldpez-Sabater, M.;
Martinez-Gonzalez, M.-A.; Arods, F. Effect of a traditional Mediterranean diet on apolipoproteins B, Al, and their ratio: A
randomized, controlled trial. Atherosclerosis 2011, 218, 174-180.

Herndez, A.; Castafier, O.; Goday, A.; Ros, E.; Pint6, X.; Estruch, R.; Salas-Salvadd, J.; Corella, D.; Aros, F.; Serra-Majem, L.; et
al. The Mediterranean Diet decreases LDL atherogenicity in high cardiovascular risk individuals: A randomized controlled trial.
Mol. Nutr. Food Res. 2017, 61, 1601015. https://doi.org/10.1002/mnfr.201601015.

Herndez, A.; Castafier, O.; Elosua, R.; Pint6, X.; Estruch, R.; Salas-Salvadd, J.; Corella, D.; Aros, F.; Serra-Majem, L.; Fiol, M.; et
al. Mediterranean Diet Improves High-Density Lipoprotein Function in High-Cardiovascular-Risk Individuals: A Randomized
Controlled Trial. Circulation 2017, 135, 633-643. https://doi.org/10.1161/circulationaha.116.023712.

Mensink, R.P.; Zock, P.L.; Kester, A.D.; Katan, M.B. Effects of dietary fatty acids and carbohydrates on the ratio of serum total
to HDL cholesterol and on serum lipids and apolipoproteins: A meta-analysis of 60 controlled trials. Am. ]. Clin. Nutr. 2003, 77,
1146-1155.

Guasch-Ferré, M.; Satija, A.; Blondin, S.A.; Janiszewski, M.; Emlen, E.; Oe€Connor, L.E.; Campbell, W.W.; Hu, F.B.; Willett, W.C.;
Stampfer, M.]. Meta-analysis of randomized controlled trials of red meat consumption in comparison with various comparison
diets on cardiovascular risk factors. Circulation 2019, 139, 1828-1845.

Nissensohn, M.; Roman-Vifas, B.; Sanchez-Villegas, A.; Piscopo, S.; Serra-Majem, L. The effect of the Mediterranean diet on
hypertension: A systematic review and meta-analysis. |. Nutr. Educ. Behav. 2016, 48, 42-53. e41.

Ndanuko, R.N.; Tapsell, L.C.; Charlton, K.E.; Neale, E.P.; Batterham, M.]. Dietary patterns and blood pressure in adults: A
systematic review and meta-analysis of randomized controlled trials. Adv. Nutr. 2016, 7, 76-89.

Davis, C.R.; Hodgson, ].M.; Woodman, R.; Bryan, J.; Wilson, C.; Murphy, K.J. A Mediterranean diet lowers blood pressure and
improves endothelial function: Results from the MedLey randomized intervention trial. Am. J. Clin. Nutr. 2017, 105, 1305-1313.
Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.P.; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. ]. Sports Med. 2020, 54, 1451-1462.
https://doi.org/10.1136/bjsports-2020-102955.

Ding, D.; Lawson, K.D.; Kolbe-Alexander, T.L.; Finkelstein, E.A.; Katzmarzyk, P.T.; van Mechelen, W.; Pratt, M. The economic
burden of physical inactivity: A global analysis of major non-communicable diseases. Lancet 2016, 388, 1311-1324.
https://doi.org/10.1016/s0140-6736(16)30383-x.

Kraus, W.E.; Powell, K.E.; Haskell, W.L.; Janz, K.E.; Campbell, W.W.; Jakicic, ].M.; Troiano, R.P.; Sprow, K.; Torres, A.; Piercy,
K.L. Physical activity, all-cause and cardiovascular mortality, and cardiovascular disease. Med. Sci. Sports Exerc. 2019, 51, 1270.
Mi, M.Y; Perry, A.S.; Krishnan, V.; Nayor, M. Epidemiology and cardiovascular benefits of physical activity and exercise. Circ.
Res. 2025, 137, 120-138.

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548 19 of 20

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Lee, D.H.; Rezende, L.F.M.; Joh, HK.; Keum, N.; Ferrari, G.; Rey-Lopez, ].P.; Rimm, E.B.; Tabung, F.K.; Giovannucci, E.L. Long-
Term Leisure-Time Physical Activity Intensity and All-Cause and Cause-Specific Mortality: A Prospective Cohort of US Adults.
Circulation 2022, 146, 523-534. https://doi.org/10.1161/circulationaha.121.058162.

Ungvari, A.; Gulej, R;; Patai, R.; Papp, Z.; Toth, A.; Szabd, A.A.; Podesser, BK,; Sotonyi, P.; Benyd, Z.; Yabluchanskiy, A. Sex-
specific mechanisms in vascular aging: Exploring cellular and molecular pathways in the pathogenesis of age-related
cardiovascular and cerebrovascular diseases. Geroscience 2025, 47, 301-337.

Visseren, F.L.J.; Mach, F.; Smulders, Y.M.; Carballo, D.; Koskinas, K.C.; Bdck, M.; Benetos, A.; Biffi, A.; Boavida, ]. M.; Capodanno,
D.; et al. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice. Eur. Heart ]. 2021, 42, 3227-3337.
https://doi.org/10.1093/eurheartj/ehab484.

Izquierdo, M.; de Souto Barreto, P.; Arai, H.; Bischoff-Ferrari, H.A.; Cadore, E.L.; Cesari, M.; Chen, L.K.; Coen, P.M.; Courneya,
K.S.; Duque, G;; et al. Global consensus on optimal exercise recommendations for enhancing healthy longevity in older adults
(ICFSR). ]. Nutr. Health Aging 2025, 29, 100401. https://doi.org/10.1016/j.jnha.2024.100401.

Pelliccia, A.; Sharma, S.; Gati, S.; Back, M.; Borjesson, M.; Caselli, S.; Collet, ].P.; Corrado, D.; Drezner, J.A.; Halle, M.; et al. 2020
ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease. Eur. Heart ]. 2021, 42, 17-96.
https://doi.org/10.1093/eurheartj/ehaa605.

McDonagh, T.A.; Metra, M.; Adamo, M.; Gardner, R.S.; Baumbach, A.; Bchm, M.; Burri, H.; Butler, J.; Celutkiene, J.; Chioncel,
O.; et al. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur. Heart J. 2021, 42, 3599—
3726. https://doi.org/10.1093/eurheartj/ehab368.

Piepoli, M.F.; Conraads, V.; Corra, U.; Dickstein, K.; Francis, D.P.; Jaarsma, T.; McMurray, J.; Pieske, B.; Piotrowicz, E.; Schmid,
J.-P. Exercise training in heart failure: From theory to practice. A consensus document of the Heart Failure Association and the
European Association for Cardiovascular Prevention and Rehabilitation. Eur. J. Heart Fail. 2011, 13, 347-357.

Soynikov, Y.; Lukyantseva, H. Reactive and adaptive changes of the cardiovascular system in men in response to different types
of physical exercise: Physiological and training context. Cherkasy Univ. Bull. Biol. Sci. Ser. 2025, 70-87.
https://doi.org/10.31651/2076-5835-2018-1-2025-2-70-87.

Koller, A.; Laughlin, M.H.; Cenko, E.; De Wit, C.; Téth, K.; Bugiardini, R.; Trifunovits, D.; Vavlukis, M.; Manfrini, O.; Lelbach,
A. Functional and structural adaptations of the coronary macro-and microvasculature to regular aerobic exercise by activation
of physiological, cellular, and molecular mechanisms: ESC Working Group on Coronary Pathophysiology and Microcirculation
position paper. Cardiovasc. Res. 2022, 118, 357-371.

Pluim, B.M.; Zwinderman, A.H.; van der Laarse, A.; van der Wall, E.E. The athletes heart. A meta-analysis of cardiac structure
and function. Circulation 2000, 101, 336-344. https://doi.org/10.1161/01.cir.101.3.336.

Wakeham, D.]J.; Pierce, G.L.; Heffernan, K.S. Effect of acute resistance exercise and resistance exercise training on central
pulsatile hemodynamics and large artery stiffness: Part II. Pulse 2025, 13, 45-61.

Morrison, B.N.; George, K.; Kreiter, E.; Dixon, D.; Rebello, L.; Massarotto, R.J.; Cote, A.T. Effects of endurance exercise training
on left ventricular structure in healthy adults: A systematic review and meta-analysis. Eur. |. Prev. Cardiol. 2023, 30, 772-793.
https://doi.org/10.1093/eurjpc/zwad023.

Dalen, H.; Letnes, ].M.; Hoydal, M.A.; Wisleff, U. Diastolic function and dysfunction in athletes. Eur. Heart ]. Cardiovasc. Imaging
2024, 25, 1537-1545. https://doi.org/10.1093/ehjci/jeael55.

Valenzuela, P.L.; Carrera-Bastos, P.; Castillo-Garcia, A.; Lieberman, D.E.; Santos-Lozano, A.; Lucia, A. Obesity and the risk of
cardiometabolic diseases. Nat. Rev. Cardiol. 2023, 20, 475-494.

Baffour-Awuah, B.; Man, M.; Goessler, K.F.; Cornelissen, V.A.; Dieberg, G.; Smart, N.A.; Pearson, M.]. Effect of exercise training
on the renin-angiotensin-aldosterone system: A meta—analysis. . Hum. Hypertens. 2024, 38, 89-101.

Lu, T.Y.; Wang, ].; Jiang, C.Q.; Jin, Y.L.; Cheng, K.K.; Lam, T.H.; Zhang, W.S.; Xu, L. Active longevity and aging: Dissecting the
impacts of physical and sedentary behaviors on longevity and age acceleration. Geroscience 2025, 47, 3525-3538.
https://doi.org/10.1007/s11357-024-01329-3.

Ungvari, Z.; Fekete, M.; Varga, P.; Munkacsy, G.; Fekete, J.T.; Lehoczki, A.; Buda, A.; Kiss, C.; Ungvari, A.; Gyérffy, B. Exercise
and survival benefit in cancer patients: Evidence from a comprehensive meta-analysis. Geroscience 2025, 47, 5235-5255.

Nyary, D.; Fekete, M.; Lehoczki, A.; Fazekas-Pongor, V.; Lipécz, A Csip6, T.; Major, D.; Péterfi, A.; Csik, B.; Zabd, V.
Inflammaging and Sarcopenia as Interconnected Hallmarks of Aging: Integrative Roles of Bioactive Compounds and Lifestyle
Interventions. Nutrients 2026, 18, 1920.

https://doi.org/10.3390/nu18152548



Nutrients 2026, 18, 2548 20 of 20

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Schwingshackl], L.; Hoffmann, G. Mediterranean dietary pattern, inflammation and endothelial function: A systematic review
and  meta-analysis of intervention  trials. = Nutr. = Metab.  Cardiovasc. ~ Dis. 2014, 24,  929-939.
https://doi.org/10.1016/j.numecd.2014.03.003.

Abrignani, V.; Salvo, A.; Pacinella, G.; Tuttolomondo, A. The Mediterranean diet, its microbiome connections, and
cardiovascular health: A narrative review. Int. |. Mol. Sci. 2024, 25, 4942.

Buckland, G.; Gonzalez, C.A.; Agudo, A.; Vilardell, M.; Berenguer, A.; Amiano, P.; Ardanaz, E.; Arriola, L.; Barricarte, A.;
Basterretxea, M.; et al. Adherence to the Mediterranean diet and risk of coronary heart disease in the Spanish EPIC Cohort
Study. Am. ]. Epidemiol. 2009, 170, 1518-1529. https://doi.org/10.1093/aje/kwp282.

Ungvari, Z.; Fekete, M.; Varga, P.; Fekete, ].T.; Buda, A.; Szappanos, A.; Lehoczki, A.; Médzes, N.; Grosso, G.; Menyhart, O.; et
al. Impact of adherence to the Mediterranean diet on stroke risk. Geroscience 2025, 47, 3565-3581. https://doi.org/10.1007/s11357-
024-01491-8.

Monda, V.; Villano, I.; Messina, A.; Valenzano, A.; Esposito, T.; Moscatelli, F.; Viggiano, A.; Cibelli, G.; Chieffi, S.; Monda, M.;
et al. Exercise Modifies the Gut Microbiota with Positive Health Effects. Oxid. Med. Cell Longev. 2017, 2017, 3831972.
https://doi.org/10.1155/2017/3831972.

Varga, P.; Ungvari, A.; Kallai, A.; Ponyai, P.T.; Csik, B.; Feher, A.; Fekete, M.; Lipecz, A.; Tarantini, S.; Yabluchanskiy, A.; et al.
Mediterranean Diet Adherence and Microvascular Function Assessed by Laser Speckle Contrast Imaging: Pilot Findings from
the Semmelweis Study. Adv. Transl. Res. 2026. https://doi.org/10.1556/1661.2026.00014.

Onu, A.; Tutu, A.; Trofin, D.-M.; Onu, L; Galaction, A.-I; Onita, C.A.; lordan, D.-A.; Matei, D.-V. Diet, physical exercise, and
gut microbiota modulation in metabolic syndrome: A narrative review. Life 2026, 16, 98.

Zaragoza-Marti, A.; Cabafero-Martinez, M.].; Hurtado-Sanchez, J.A.; Laguna-Pérez, A.; Ferrer-Cascales, R. Evaluation of
Mediterranean diet adherence scores: A systematic review. BM] Open 2018, 8, €019033. https://doi.org/10.1136/bmjopen-2017-
019033.

Slade, S.C.; Dionne, C.E.; Underwood, M.; Buchbinder, R.; Beck, B.; Bennell, K.; Brosseau, L.; Costa, L.; Cramp, F.; Cup, E.; et al.
Consensus on Exercise Reporting Template (CERT): Modified Delphi Study. Phys. Ther. 2016, 96, 1514-1524.
https://doi.org/10.2522/ptj.20150668.

Slade, S.C.; Dionne, C.E.; Underwood, M.; Buchbinder, R. Consensus on Exercise Reporting Template (CERT): Explanation and
Elaboration Statement. Br. ]. Sports Med. 2016, 50, 1428-1437. https://doi.org/10.1136/bjsports-2016-096651.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nu18152548



