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Abstract

This systematic review examines the impact of the Mediterranean diet (MD) on weight management and metabolic health,
drawing from a comprehensive analysis of relevant literature. The review encompasses diverse studies, including variations
like the Green-Mediterranean diet, to provide a nuanced understanding of the MD’s versatility and effectiveness across different
populations and contexts. Findings reveal consistent reductions in abdominal fat, improvements in cardiovascular risk factors,
and a lower risk of diabetes among individuals adhering to the MD. Additionally, the MD demonstrates cardiometabolic benefits,
highlighting its role in cardiovascular disease prevention and mitigating diabetes risk. Distinct metabolic profiles observed
between metabolically healthy and unhealthy obese individuals underscore the importance of dietary patterns, particularly the
MD, in modulating metabolic health outcomes. The emergence of the Green-Mediterranean diet as a promising intervention for
reducing intrahepatic fat and mitigating non-alcoholic fatty liver disease prevalence aligns with broader health and ecological
objectives. Furthermore, the MD improves diet quality and adipose tissue distribution, indicating its comprehensive impact on
health. While the review acknowledges limitations such as study heterogeneity and limited long-term data, it underscores the
MD as a viable and holistic strategy for sustainable weight management and improved metabolic health. Future research should
aim for standardized protocols and longer follow-up durations to enhance understanding of the MD’s long-term benefits.
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1 | INTRODUCTION

he detrimental implications of abdominal

fat, particularly visceral fat tissue (VAT),

on health outcomes such as obesity, car-
diovascular diseases (CVD), hypertension (HTN),
type 2 diabetes (T2D), and other metabolic disor-
ders, underscore the need for effective interven-
tions. An approach to fat loss involves a low-fat
diet, which did not demonstrate any cardiovascular
advantages (Temporelli P. L. 2023; Salas-Salvado et
al. 2019;Dinu, M., et al. 2021approach to weight
loss is limiting carbohydrate intake. However, low-
carbohydrate diets typically contain high levels of
saturated fat, lack fiber and essential minerals, and

are linked to elevated LDL cholesterol. According
to a recent study, elevated levels of LDL choles-
terol (LDL-C) at or above 130 mg/dL are signifi-
cantly associated with increased risks of all-cause
mortality and cardiovascular disease (CVD)(Peng,
K. et al. 2022; Salas-Salvado et al. 2019;Mathieu,
S., et al. 2023). Additionally, their effectiveness in
reducing weight tends to diminish after 12 months.
Another nutrition strategy is the Mediterranean Diet
(MD) which serves as a viable alternative to both
low-fat and low-carbohydrate diets for weight loss.
In this paradigm, the emphasis lies not only on the
quantity but more on the quality of fats and carbo-
hydrates (Salas-Salvadoé et al. 2019; Agnoli, C, et
al. 2018;Best, N., & Flannery, O. 2023;Jaacks, L.
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M., et al. 2018; Mathieu, S., et al. 2023).CVD and
various other metabolic disorders. This process is
influenced by various mechanisms, including lower-
ing mild inflammation, enhancing endothelial func-
tion, and reducing oxidative stress (Castro-Barquero
et al. 2018; Sofi, F. et al. 2018; Garcia-Montero, C.,
et al. 2021;Nani, A., et al 2021; Mathieu, S., et al.
2023). In addition, the MD is a valuable source of
vitamins, minerals, antioxidants, mono- and polyun-
saturated fatty acids, and fiber, offering a diverse
array of health advantages (Vitale, M. 2018; Nani,
A., et al 2021Galmes-Panades et al. 2019; Castro-
Barquero et al. 2018; Papadaki, A. 2020; Carlos, S.
2018; Nani, A., et al 2021; Dinu, M., et al. 2021).

The specific focus of this study was to investigate
how the Mediterranean diet impacts fat reduction in
adults, with an emphasis on its effects on abdom-
inal fat. Abdominal fat, including visceral fat, is
known to elevate the risk of numerous health com-
plications, including insulin resistance, CVD, obe-
sity, hypertension, and type 2 diabetes (Rees, K.,
Takeda et al. 2019; Sofi, F. et al. 2018; Mirabelli,
M. 2020; Papadaki, A. 2020; Agnoli, C, et al. 2018;
Dinu, M., et al. 2021). Assessing the efficacy of
the Mediterranean diet in decreasing abdominal fat
holds significant implications for healthcare practi-
tioners and individuals pursuing weight management
through dietary interventions.

While individual studies displayed a positive asso-
ciation between adopting the Mediterranean diet
and reducing body fat, a comprehensive evaluation
through a systematic review is necessaryThis study
aimed to fill in gaps in existing knowledge by com-
bining evidence and offering insights into how the
Mediterranean diet affects the reduction of fat in
adults and improving metabolic health.Top of Form

2 | METHODS

This systematic review used the framework of the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) to evaluate qualita-
tive data concerning the effects of a Mediterranean
diet on visceral fat and metabolic factors. (Page MJ,
et al. 2021). This protocol served as a blueprint,
encompassing the study design, methodology, pre-
defined outcome measures, and a statistical analysis
plan.

2a. Protocol and Registration

A detailed study protocol was developed and
registered with The International Prospective
Register of Systematic Reviews (PROSPERO-
CRD42023443886.

The registration ensured methodological trans-
parency, minimized reporting biases, and upheld the
scientific rigor of the systematic review.

2b. Search Strategy

A rigorous search strategy was deployed to identify
studies exploring the effects of the Mediterranean
diet on abdominal fat reduction. Key databases,
including PubMed and Google Scholar, were uti-
lized six years (2018-2024). The search strategy
encompassed chosen keywords such as ”Mediter-
ranean diet,” “abdominal fat,” “visceral fat,” and
related terms; see Table 1 for the complete list.
Additionally, manual searches of reference lists from
retrieved articles and relevant systematic reviews
were conducted to find potential additional studies
of significance.

29 9.

Table 1 Key Terms Describing the Topic Ele-
ments

Key Words MeSH Terms to describe
the population

Key Words MeSH Terms to describe
the intervention

Key Words MeSH Terms to describe
the outcome

Adults Mediterranean Diet Fat loss
Middle-aged individual Mediterranean Abdominal fat
Elderly Visceral fat

Visceral fat reduction
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2¢. Eligibility Criteria
Eligibility criteria are outlined in Table 2. This sys-
tematic review considered studies involving adults
aged 18 years and older who exhibited abdominal
fat or abdominal obesity. The primary focus of the
review was on interventions related to the Mediter-
ranean diet and their impact on reducing abdominal
fat. Consequently, studies assessing the effects of
the Mediterranean diet specifically for abdominal fat
reduction were included. The desired outcome for
inclusion was studies that reported data on changes
in abdominal fat or visceral fat. The review encom-
passed all types of study designs to comprehensively
explore the existing evidence.

The systematic review excluded studies involving
children, adolescents, men, and women who did not
exhibit abdominal fat or abdominal obesity. Stud-
ies that evaluated dietary interventions other than
the Mediterranean diet or interventions unrelated
to abdominal fat were also excluded. Addition-
ally, studies lacking relevant outcome data related
to abdominal fat were not considered for inclusion.
The inclusion criteria specified that only studies pub-
lished in the English language were incorporated,
ensuring a consistent and manageable scope for anal-
ysis.

Table 2: Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion
| Age Adults (18 years and older) Children and adolescents
Gender Men and women None
Setting / Country No specific restrictions None
Health Status / Individuals with belly fat or None

Problem / Condition

abdominal obesity

Intervention / Exposure

Studies evaluating the
Mediterranean diet as an
intervention for belly fat loss

Other dietary interventions or
unrelated interventions

Outcome

Studies evaluating the
Mediterranean diet as an
intervention for belly fat loss

No relevant outcome reported

Study Design Preferences

All study designs

None

Size of Study Groups:

Typically, at least 30 participants in

Studies with very small sample

specify

Typically, at least 10 in each | each study group sizes (less than 30 participants per
study group. group)

Language English Studies in languages other than
Indicate if limited to articles English

in English

Publication Year Range (Last 6 years (2018-2024 Studies published before 2018
Limit to past 5 years

(if longer — provide rationale)

OTHER (if applicable) None Specify any additional criteria if

necessary
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2d. Data Extraction and Quality Assessment
Utilizing a standardized data extraction form

The systematic review employed an established tool
for quality and risk of bias assessment, including the
Cochrane Collaboration’s Risk of Bias Tool for ran-
domized controlled trials (RCTs) (Higgins, J. P. T.
2011). Rigorous evaluation using the Academy of
Nutrition and Dietetics Evidence Analysis Library
aimed to ensure the methodological soundness and
internal validity of the studies included in the sys-
tematic review (ANDEAL, 2022).

3 | RESULTS

The systematic review emphasizes the benefi-
cial impact of the Mediterranean diet on weight
management and metabolic health. A comprehen-
sive analysis of diverse studies showcases reduc-
tions in abdominal fat, improvements in cardiovas-
cular risk factors, and enhanced metabolic param-
eters. The findings underscore the Mediterranean
diet’s potential as a holistic approach to promot-

Impact of Mediterranean Diet on Health Param-
eters:

The intervention group, which followed the Mediter-
ranean Diet (MD), showed significant improvements
compared to the control group in various health
parameters (Salas-Salvado, et al. 2019; Sofi, F,
et al 2018; Vitale, M, et al. 2018; Poracova,
J, et al 2022;Benitez-Arciniega, A., et al. 2014;
Mathieu, S., et al. 2023). After six months,
the intervention group demonstrated a substantial
reduction in waist circumference (-2.1 cm, p <
0.001) and fasting glucose levels (-0.21 mmol/L,
p = 0.02). At the 12-month mark, the interven-
tion group continued to exhibit favorable outcomes,
with significant reductions in waist circumference
(-2.5 cm, p < 0.001), fasting glucose levels (-0.35
mmol/L, p = 0.01), insulin levels (-18.8 pmolp =
0.002), HOMA-IR index (-1.09, p < 0.001), total
cholesterol/HDL cholesterol ratio (-0.19, p = 0.001),
and triglyceride/HDL cholesterol ratio (-0.19, p =
0.001). led to significant reductions in various
key health indicators among participants: Bpg/mL,
p<0.05).pgpgp<0.05)(Salas-SalvadéMeslier, V. et

ing health and preventing chronic diseases. Com-
parisons with alternative dietary interventions pro-
vide valuable insights into its distinct advantages
for sustainable weight management and metabolic
health improvements. Figure 1 shows the PRISMA
flowchart. The PRISMA flowchart outlines the sys-
tematic process employed for the identification and
inclusion of relevant studies in a review(Page MJ,
et al. 2021)PubMed and Google Scholar. Follow-
ing the removal of duplicate records, 290 unique
records remained for screening. Subsequently, 112
records were excluded during the screening process,
leaving 178 records for further evaluation. Among
these, 128 reports were identified for retrieval, indi-
cating potential relevance to the study’s objectives.
Upon assessing the eligibility of these reports, 40
were deemed ineligible based on predefined criteria.
Ultimately, 45 studies were included in the review
after meeting the criteria for relevance and suitabil-
ity. Each of these included studies underwent thor-
ough analysis, resulting in the generation of reports
for each of them.

Figure 1: PRISMA Flow Chart

al. 2020; Richard, C, et al. 2012; Agnoli, C, et al.
2018Shatwan, I. M., et al. 2021; Benitez-Arciniega,
A., et al. 2014; Jaacks, L. M., et al. 2018; Math-
ieu, S., et al. 2023). The MDdemonstrated sig-
nificant improvements in various health parameters,
including reductions in waist circumference, fasting
glucose levels, HbAlc levels, insulin levels, lipid
ratios, body weight, BMI, fat mass, LDL choles-
terol, and oxidative stress. Additionally, it showed
favorable effects on interleukin-17 levels. Overall,
these findings suggested that adherence to the MD
can lead to notable improvements in metabolic health
and inflammation markers, highlighting its potential
as a beneficial dietary approach.

Cardiometabolic Effects of Mediterranean Diet
Intervention:

Following a two-month intervention period, individ-
uals adhering to the MD demonstrated significant
enhancements in endothelial function, as evidenced
by a notable increase in flow-mediated dilatation
(FMD). The findings, along with favorable changes
in dietary intake and blood pressure levels, highlight
the potential cardiovascular benefits associated with
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Identification of studies via databases and registers

Records removed before
£ screening:
'E Records identified from™: Duplicate records removed (n
Databases: PubMed and =900)
= — s
= Google Scholar (n=1,190) Records marked as ineligible
g by automation tools (n = 0)
= Records removed for other
reasons (n = 0)
Records screened Records excluded™
—»
(n =190) (n=112)
Reports sought for retrieval Reports not retrieved
—>

o (n=128) (n=43)
£
: '
w

Reports assessed for eligibility

(n = 85) ’

Reports excluded:
(n =40)
o Studies included in review
L (n = 45)
° Reports of included studies
= (n = 45)
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this dietary pattern. associated with this dietary pat-
tern (Papadaki, A. 2020; Carlos, S, et al. 2018;
Bajerska, J. 2018; Rees, K., et al. 2019; Lacatusu,
C. M., et al 2019; Mathieu, S., et al. 2023). After
two months, significant(pincreased intake of total
fat, monounsaturated fatty acids, dietary fiber, and
vitamin C compared to the control group. Changes
in lipids and C-reactive protein (CRP) concentrations
differed significantly (pBajerska(pin the intervention
group (-6.44 mm Hg; 95% CI: -8.57, -4.31 mm Hg)
compared to the control group (-0.76 mm Hg; 95%
CI: -2.83, 1.31 mm Hg) (Rallidis, L. S, et al. 2018).
There was also a trend for a significant (reduction in
insulin resistance, as measured by the homeostasis
model assessment (HOMA-IR), in the intervention
group compared to the control group (Bajerska, J.
2018; Rees, K., etal. 2019). In summary, adherence
to the Mediterranean Diet for two months resulted
in significant improvements in endothelial function,
dietary intake, blood pressure levels, lipid profiles,
and inflammation markers, underscoring its poten-
tial for cardiovascular health promotion.

Mediterranean Diet and Diabetes Risk:

The MD emerges as a powerful protective factor
against new-onset diabetes, with higher adherence
levels significantly associated with a lower risk of
developing the condition, highlighting its preventive
potential, and underscoring the importance of dietary
patterns in diabetes risk mitigation (Buchanan, A., &
Villani, A.2021Vitale, M, et al. 2018PoulimeneasD,
et al. 2020).Individuals with higher adherence to the
MD displayed a significantly (p<0.0001) lower risk
of new-onset diabetes, with a 16% reduction com-
pared to those with the lowest adherence (Vitale, M,
et al. 2018). Additionally, adherence to the showed
an inverse association with the risk of new-onset dia-
betes. Notably, a significant 2-diabetes (p=0.038),
emphasizing the preventive potential of this dietary
pattern in mitigating diabetes risk (Vitale, M, et al.
2018Poulimeneas, D, et al. 2020). The Mediter-
ranean Diet emerged as a potent protective factor
against new-onset diabetes, with higher adherence
levels significantly reducing the risk of developing
the condition, thus emphasizing its preventive poten-
tial and the crucial role of dietary patterns in mitigat-
ing diabetes risk.

Metabolically Healthy Obese (MHO) vs.
Metabolically Unhealthy Obese (MUO):

The prevalence of metabolically healthy obese
(MHO) individuals and their distinct metabolic pro-
files revealed significant associations with age, BMI,
visceral adipose tissue (VAT), and adherence to the
Mediterranean diet, shedding light on the poten-
tial role of dietary patterns in mitigating metabolic
health risks among obese populations (Leone, A, et
al. 2022; Panizza, C. E. et al. 2019; Sanchez, M,
et al. 2019; Galmes-Panades2019Shatwan, 1. M.,
2021;Tussing-Humphreys, L., et al. 2022; Mathieu,
S., etal. 2023)

In this study, 21.2% of women were classified
as metabolically healthy obese (MHOmetabolically
unhealthy obeseMUO)MUOp<0.001 (Sanchez, M,
et al. 2019; Galmes-Panades2019Shatwan, 1. M.,
2021). MHO women exhibited lower ultrasound-
estimated visceral adipose tissue (VAT) of 145.7
cm® (MHO) versus 198.4 cm® (MUO), higher fat-
free mass (FFM) of 54.8 kg (MHO) compared to
50.3 kg (MUO), and higher ultrasound-estimated
subcutaneous adipose tissue (SAT) of 243.1 cm?
(MHO) versus 212.5 cm® (MUO) (Leone, A, et al.
2022Panizza, C. E. et al. 2019).Adherence to the
Mediterranean diet was not significantly (p=0.068)
different between the two groups, and overall adher-
ence was observed in only 11.6% of the women.
Postmenopausal women adhering to the Mediter-
ranean diet had a 45% lower risk of MUO (Odds
Ratio [OR] = 0.55, 95% Confidence Interval [CI]:
0.31; 0.96), while no significant (p2022; Panizza, C.
E. et al. 2019; Tussing-Humphreys, L., et al. 2022).
The study findings highlighted the distinct metabolic
profiles of metabolically healthy obese (MHO) indi-
viduals compared to metabolically unhealthy obese
(MUO) individuals, with age, BMI, visceral adipose
tissue (VAT), and adherence to the Mediterranean
diet playing significant roles. Additionally, post-
menopausal women adhering to the Mediterranean
diet showed a substantially lower risk of MUO,
underlining the potential of dietary patterns in influ-
encing metabolic health among obese populations,
particularly in specific demographic groups.

Green-MED Diet Impact on IHF% Loss and
NAFLD:

The Green-Mediterranean (Green-MD) diet emerged
as a potent intervention for reducing intrahepatic
fat (IHF%) and mitigating the prevalence of non-
alcoholic fatty liver disease (NAFLD), as evidenced
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by its superior outcomes compared to the Mediter-
ranean (MD) and High Dietary Guidance (HDG)
groups, underscored by significant IHF loss and dis-
tinct changes in biomarkers and microbiome com-
position (Yaskolka Meir, et al. 2021Zelicha, H, et
al. 2021). The Green-Mediterranean (Green-MD)
diet places a strong emphasis on consuming plant-
based foods like fruits, vegetables, whole grains,
nuts, seeds, legumes, and olive oil, while decreas-
ing the intake of animal products (Yaskolka Meir, et
al. 2021ZelichaMuscogiuri, G, et al. 2022Castro-
Barquero, S, et al. 2018considering the environmen-
tal consequences of food production and consump-
tion. achieved a4.8% IHF loss (Green-MD; p<) com-
pared to 2.6% (MD) and 2.4% (HDG). NAFLDde-
creased to 31.5% in the Green-MD group, contrast-
ing with 47.9% in the MD group and 54.8% in the
HDG group. The Green-MD group also showed
higher total plasma polyphenol levels and specific
changes in biomarkers and microbiome composi-
tion associated with IHF loss (Yaskolka Meir, et
al. 2021Zelicha, H, et al. 20212018).Therefore,
the Green-Mediterranean (Green-MD) diet demon-
strated significant efficacy in reducing intrahep-
atic fat (IHF%) and lowering the prevalence of
NAFLD, suggesting its potential as a promising
dietary intervention for improving liver health and
overall metabolism.

Mediterranean Diet and Diet Quality Improve-
ments:

The Mediterranean-style diet score (MDS) emerged
as a crucial determinant of adipose tissue distribu-
tion, with improvements in diet quality correlating
significantly with reduced fat accumulation in vis-
ceral adipose tissue (VAT), subcutaneous adipose
tissue (SAT), and pericardial adipose tissue (PAT),
highlighting the potential of dietary interventions to
modulate adiposity and cardiovascular risk (Galmes-
Panades, A. M. 2019; Panizza, C, etal. 2019; Leone,
A, et al. 2022; Hennein, R, et al. 2019; Poracova,
J, et al 2022;Galilea-Zabalza, I, et al. 2018). Each
standard deviation increase in MDS was linked to
reductions of 50 cm?® in VAT, 52 cm?® in SAT, and 1.3
cm? in PAT. No significant association(p=0.38)was
observed between genetic risk scores (GRSs) and
changes in VAT or SAT. However, an increase in
the PAT GRS was associated with a 1.2 cm? increase
in APAT. Additionally, participants with a higher

PAT GRS and improved MDS had a more favorable
change in PAT compared to those with no improve-
ments in MDS (Leone, AHenneinPoracova, J. et al.
2022).In summary, adherence to the Mediterranean-
style diet score (MDS) was significantly associated
with improved adipose tissue distribution, highlight-
ing the potential of dietary interventions to positively
influence adiposity and cardiovascular risk, indepen-
dent of genetic predisposition.

Diverse Effects of Different Diets:

A comparative analysis of diverse dietary interven-
tions elucidated their differential effects on weight
loss and metabolic health parameters, revealing
notable distinctions such as greater reductions in
visceral adipose tissue (VAT), total fat mass, and
alanine aminotransferase (ALT) levels in the Inter-
mittent Energy Restriction Diet (a dietary approach
that involves alternating periods of marked energy
restriction with periods of normal or ad libi-
tum energy intake) combined with Mediterranean
Diet(IER+MD) group compared to the DASH group
(Agnoli, C, et al. 2018; Panizza, C. E, et al 2019;
Gepner, Y, et al. 2021; Tussing-Humphreys, L.,
et al. 2022The Mediterranean Diet, when com-
bined with a Low-Carbohydrate (MD/LC) compo-
nent, exhibited superiority in reducing hepatic fat
content (HFC) compared to the Low-Fat (LF) diet,
highlighting the nuanced impact of dietary compo-
sition on metabolic outcomes (Panizza, C. E, et al
2019; Gepner, Y, et al. 2021).

The IER+MD significant (p = 0.02) reductionDietary
Approaches to Stop Hypertension (DASH)diet. The
Dietary Approaches to Stop Hypertension (DASH)
diet is characterized by reduced amounts of sat-
urated fat, total fat, and cholesterol, along with
high amounts of fiber, protein, and some elec-
trolytes (potassium, magnesium, and calcium) from
fruits and vegetables. This dietary pattern empha-
sizes the consumption of fruits, vegetables, nuts,
legumes, whole grains, and seafood, while limit-
ing intake of red/processed meat and saturated fat
(Wang, J. S., et al. 2022; Panizza, C. E, et al
2019).time-rcrestriction (CD) diet groups. However,
the CD group exhibited a significantly (= 0.024)
longer time below the glucose range of 3.9 mmol/L,
indicating a higher risk of hypoglycemia than MD
and TJD groups (Luo, Y, et al. 2022). diet led
to a significantly (p = 0.036(Ditano-Véazquez, et
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al. 2019;Gepner, Y, et al. 2021).The compara-
tive analysis of diverse dietary interventions high-
lights their varying impacts on weight loss and
metabolic health parameters. Notably, the Intermit-
tent Energy Restriction Diet combined with Mediter-
ranean Diet (IER+MD) showed superior reductions
in visceral adipose tissue (VAT), total fat mass,
and alanine aminotransferase (ALT) levels com-
pared to the Dietary Approaches to Stop Hyperten-
sion (DASH) diet. Additionally, the Mediterranean
Diet combined with Low-Carbohydrate (MD/LC)
component exhibited greater efficacy in reducing
hepatic fat content (HFC) compared to the Low-Fat
(LF) diet (Ditano-Vazquez, et al. 2019; Doe, J, et al.
2023; Gepner, Y, et al. 2021; Flor-Alemany, et al
2020))

Quality assessment/risk of bias

The quality assessment of the studies revealed vary-
ing degrees of bias across different domains. While
some studies exhibited low risk in most areas, indi-
cating robust methodology and reliable results, oth-
ers showed moderate to high risk in certain domains,
suggesting potential limitations in study design or
conduct. Selection bias was a common concern,
with several studies showing moderate to high risk
in participant selection methods. Additionally, per-
formance bias was evident in some studies, indi-
cating possible biases introduced by participants or
researchers’ awareness of the assigned interventions.
Detection bias, attrition bias, and reporting bias were
also identified in a subset of studies, highlighting
the need for improved outcome assessment meth-
ods, participant retention strategies, and transparent
reporting practices. Table 3 includes the studies that
were included and their major findings.

4 | DISCUSSION:

The findings of this systematic review highlighted
the positive impact of the Mediterranean diet (MD)
on weight management and metabolic health (Leone,
A, et al. 2022; Panizza, C. E. et al. 2019; Sofi,
F, et al 2018; Di Lorenzo, R, et al. 2017; Bos, M.
B. 2019; Mirabelli, M., et al. 2020; Meslier, V. et
al. 2020; Nani, A., et al 2021; Best, N., & Flan-
nery, O. 2023). The observed reductions in abdom-
inal fat, improvements in cardiovascular risk fac-

tors, and the association with a lower risk of dia-
betes displayed the potential of the Mediterranean
diet as a holistic and effective dietary intervention.
The inclusion of diverse studies, ranging from tra-
ditional Mediterranean diets to variations like the
Green-Mediterranean diet, added depth to our under-
standing of the diet’s versatility and applicability
(Yaskolka Meir, et al. 2021; Zelicha, H, et al. 2021;
Muscogiuri, G, et al. 2022; Castro-Barquero, S, et
al. 2018).

Impact of the Mediterranean Diet on Health
Parameters:

The results of this systematic review underscored the
significant impact of the Mediterranean Diet (MD)
on various health parameters, including weight man-
agement, metabolic health, and cardiovascular risk
reduction (Garcia-Montero, C., et al. 2021; Salas-
Salvado, et al. 2019; Sofi, F, et al 2018; Di Lorenzo,
R, et al. 2017; Bos, M. B. 2019; Mirabelli, M., et al.
2020; Meslier, V. et al. 2020; Nani, A., et al 2021;
Best, N., & Flannery, O. 2023; Shatwan, 1. M., 2021;
Dinu, M., et al. 2021; Jaacks, L. M., et al. 2018;
Tussing-Humphreys, L., et al. 2022; Mathieu, S., et
al. 2023). The findings highlighted consistent reduc-
tions in waist circumference, fasting glucose levels,
insulin resistance, and lipid profiles among individu-
als adhering to the MD, indicating its comprehensive
benefits for health. (Salas-SalvadéMeslier, V. et al.
2020; Richard, C, et al. 2012; Benitez-Arciniega, A.,
et al. 2014).

Cardiometabolic Effects of Mediterranean Diet
Intervention:

Cardiometabolic benefits associated with the MD
further supported its role in cardiovascular disease
prevention. Enhancements in endothelial function,
coupled with favorable changes in dietary intake and
blood pressure levels, highlighted the MD’s potential
to reduce the risk of cardiovascular events (Lacatusu,
C. M., et al. 2019; Carlos, S, et al. 2018; Bajer-
ska, J. 2018). These findings were consistent with
previous research demonstrating the cardioprotec-
tive effects of the MD and its importance in cardio-
vascular health promotion (Carlos, S, et al. 2018;
Bajerska, J. 2018; Rallidis, L. S, et al. 2018; Rees,
K., et al. 2019; Mathieu, S., et al. 2023).

Mediterranean Diet and Diabetes Risk:
The preventive potential of the MD in mitigating dia-
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betes risk is particularly noteworthy. Higher adher-
ence to the MD was consistently associated with a
reduced risk of new-onset diabetes, emphasizing the
importance of dietary patterns in diabetes preven-
tion. Given the rising prevalence of diabetes world-
wide, interventions that target dietary factors, such
as the MD, offered promising strategies for disease
prevention and management (Vitale, M, et al. 2018;
Poulimeneas, D, et al. 2020; Buchanan, A., & Vil-
lani, A. 2021).

Metabolically Healthy Obese (MHO) vs.
Metabolically Unhealthy Obese (MUO):

The distinct metabolic profiles observed between
metabolically healthy obese (MHO) and metabol-
ically unhealthy obese (MUO) individuals high-
lighted the role of dietary patterns, including the MD,
in modulating metabolic health outcomes (Dinu, M.,
et al. 2021; Leone, A, et al. 2022; Panizza, C. E. et
al. 2019; Sanchez, M, et al. 2019; Galmes-Panades,
A, et al. 2019). Adherence to the MD was asso-
ciated with a lower risk of metabolically unhealthy
obesity, particularly among postmenopausal women,
indicating its potential in improving metabolic health
status among high-risk populations (Leone, A, et al.
2022; Panizza, C. E. et al. 2019; Sanchez, M, et
al. 2019; Galmes-Panades, A, et al. 2019; Tussing-
Humphreys, L., et al. 2022).

Green-MED Diet Impact on IHF% Loss and
NAFLD:

Furthermore, the Green-Mediterranean (Green-MD)
diet emerged as a promising intervention for reduc-
ing intrahepatic fat (IHF%) and mitigating non-
alcoholic fatty liver disease (NAFLD) prevalence
(Yaskolka Meir, et al. 2021; ZelichaMuscogiuri, G,
etal. 2022highlighted its potential in improving liver
health and reducing the risk of NAFLD-related com-
plications. In addition to its impact on intrahepatic
fat (IHF%) loss and NAFLD prevalence, the Green-
Mediterranean (Green-MD) diet’s focus on plant-
based foods and environmental sustainability aligned
with broader health and ecological objectives, mak-
ing it a holistic approach to dietary intervention
(Yaskolka Meir, et al. 2021; ZelichaMuscogiuri, G,
et al. 2022; Castro-Barquero, S, et al. 2018).

Mediterranean Diet and Diet Quality Improve-
ments:

The Mediterranean diet (MD) played a crucial role

in determining adipose tissue distribution. Improve-
ments in diet quality have been shown to corre-
late significantly with reduced fat accumulation in
various adipose tissue compartments, including vis-
ceral adipose tissue (VAT), subcutaneous adipose
tissue (SAT), and pericardial adipose tissue (PAT).
This highlightedhad been associated with substan-
tial reductions in VAT, SAT, and PAT volumes,
indicating a comprehensive impact on adipose tis-
sue distribution. (Leone, A, et al. 2022; Hennein-
Poracova2022).

Diverse Effects of Different Diets:

A comparative analysis of diverse dietary interven-
tions elucidated their differential effects on weight
loss and metabolic health parameters, revealing
notable distinctions such as greater reductions in vis-
ceral adipose tissue (VAT), total fat mass, and ala-
nine aminotransferase (ALT) levels in certain dietary
groups. (Ditano-Vazquez, et al. 2019; Doe, J, et al.
2023; Panizza, C. E, et al 2019; Gepner, Y, et al.
2021; Luo, Y, et al. 2022; Flor-Alemany, et al 2020;
Tussing-Humphreys, L., et al. 2022). The findings
underscored the importance of considering individ-
ual dietary preferences and metabolic characteristics
when designing personalized dietary recommenda-
tions.

The Mediterranean Diet and the Academy of
Nutrition and Dietetics:

The Academy of Nutrition and Dietetics
(AND)revealedthe health benefits of the Mediter-
ranean diet based on extensive research and expert
analysis. Recognizing the evolution of research
on this dietary pattern since the landmark Seven
Countries Study in the 1950s, the AND acknowl-
edged the consistent findings linking the Mediter-
ranean diet to improved cardiovascular health and
metabolic outcomes (AND, 2022). Through a com-
prehensive review, the AND identified common
characteristics of the Mediterranean diet, includ-
ing high intake of whole grains, fruits, vegetables,
legumes, and olive oil, alongside limited meat con-
sumption. This dietary pattern had been associ-
ated with reduced blood pressure, weight manage-
ment, lower LDL cholesterol levels, and improved
glycemic control, aligning with the AND’s under-
standing of the Mediterranean diet as a heart-healthy
eating pattern. Despite acknowledging potential bar-
riers to adoption, such as cultural perceptions and
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limited knowledge, the AND emphasized the piv-
otal role of healthcare practitioners, particularly reg-
istered dietitian nutritionists, in providing evidence-
based guidance and support to individuals seeking to
integrate the Mediterranean diet into their lifestyle.

Strengths:

This systematic review stands out for its comprehen-
sive approach, encompassing various health parame-
ters, exploring different dietary variations, and incor-
porating diverse study designs. By adopting a
holistic perspective, the review provided a nuanced
understanding of the Mediterranean diet’s impact
on weight management and metabolic health. This
inclusive methodology allows for a more thorough
examination of the diet’s effectiveness in diverse
populations and contexts.

Rigorous quality assessment tools were applied,
enhancing the reliability of the synthesized evi-
dence. This commitment to methodological sound-
ness ensured that the studies included in the review
meet high standards, contributing to the overall
robustness of the findings. By systematically evalu-
ating the quality of each study, the review enhanced
the credibility and validity of the conclusions drawn.

5 | LIMITATIONS:

One notable limitation of this systematic review was
the inherent heterogeneity introduced by variabil-
ity in study designs, participant demographics, and
dietary interventions. This diversity made it chal-
lenging to establish uniform conclusions across all
included studies. Recognizing the potential impact
of this heterogeneity was crucial for interpreting the
findings and emphasizing the need for caution in
making broad generalizations.

The limited follow-up durations in some studies
posed another constraint. These constraints may
restrict the review’s ability to capture the long-
term sustainability and effects of the Mediter-
ranean diet on weight management and metabolic
health. Acknowledging this limitation emphasizes
the importance of future research with extended
follow-up periods to provide a more comprehensive
understanding of the diet’s lasting impact.

Despite efforts to minimize reporting biases, the pos-

sibility of publication bias remained a concern. Pub-
lication bias, if present, could influence the overall
findings by selectively favoring studies with positive
results.

Application for Practitioners:

In addition to emphasizing the benefits of the
Mediterranean diet for weight management and
metabolic health, healthcare practitioners should
consider incorporating other key findings from this
systematic review into their dietary recommenda-
tions. Firstly, highlighting the importance of high-
quality fats, such as those found in olive oil and
nuts, can help patients understand the role of healthy
fats in their diet and dispel misconceptions about
fat intake. Secondly, promoting diversity in nutri-
ent intake, as encouraged by the Mediterranean diet’s
emphasis on a wide range of fruits, vegetables, whole
grains, and legumes, can ensure patients receive a
variety of essential vitamins, minerals, and antiox-
idants necessary for optimal health.

Moreover, practitioners should stress the positive
associations between the Mediterranean diet and var-
ious health parameters, including improvements in
cardiovascular risk factors, endothelial function, and
glycemic control, to motivate patients to adhere to
this dietary pattern. Additionally, individualization
of dietary advice based on factors such as genetics,
metabolic profile, and lifestyle preferences is crucial
for long-term adherence and success. By tailoring
recommendations to meet individual needs, health-
care practitioners can empower patients to make sus-
tainable dietary changes that support their weight
management and metabolic health goals.

Providing educational resources and support to
help individuals follow the Mediterranean diet can
enhance its adherence. Practitioners should also
stay informed about variations like the Green-
Mediterranean diet, recognizing their potential to
offer specific benefits, such as enhanced intrahepatic
fat loss.

6 | CONCLUSION:

In conclusion, this systematic review contributed
valuable insights into the effectiveness of the
Mediterranean diet for weight management and
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improvements in metabolic health. The diverse
range of studies included strengthens the evidence
supporting the positive impact of the Mediterranean
diet. While challenges such as study heterogene-
ity and limited long-term data existed, the findings
suggested that adopting the Mediterranean diet can
be a viable strategy for individuals seeking sustain-
able and holistic approaches to weight management
and health metabolic factors. Future research should
aim for standardized protocols and longer follow-
up durations to further enhance the understanding of
the Mediterranean diet’s long-term benefits. Future
research should aim for standardized protocols and
interventions to enhance comparability. Addition-
ally, the duration of some studies may limit our
understanding of the long-term sustainability and
effectiveness of the Mediterranean diet for weight
management.

7 | REFERENCES

Academy of Nutrition and Dietetics Evidence Anal-
ysis Library (2022). Evidence Analysis Manual.
EAL. Accessed 11 Feb 2024: https://www.andeal.
org/evidence-analysis-manual

Agnoli, C., Sieri, S., Ricceri, F., Giraudo, M. T.,
Masala, G., Assedi, M., Panico, S., Mattiello, A.,
Tumino, R., Giurdanella, M. C., & Krogh, V. (2018).
Adherence to a Mediterranean diet and long-term
changes in weight and waist circumference in the
EPIC-Italy cohort. Nutrition & diabetes, 8(1), 22.
https://doi.org/10.1038/s41387-018-0023-3

Barrea, L., Arnone, A., Annunziata, G., Muscogiuri,
G., Laudisio, D., Salzano, C., ... & Savastano, S.
(2019). Adherence to the mediterranean diet, dietary
patterns and body composition in women with poly-
cystic ovary syndrome (PCOS). Nutrients, 11(10),
2278.

Best, N., & Flannery, O. (2023). Association
between adherence to the Mediterranean Diet and the
Eatwell Guide and changes in weight and waist cir-
cumference in post-menopausal women in the UK
Women’s Cohort Study. Post reproductive health,
29(1), 25-32. https://doi.org/10.1177/20533691231
156643

Bos, M. B., de Vries, J. H. M., Feskens, E. J. M.,

van Dijk, S. J., Hoelen, D. W. M., Siebelink, E.,

de Groot, L. C. P. G. M. (2019). Effect of a
high monounsaturated fatty acids diet and a Mediter-
ranean diet on serum lipids and insulin sensitivity
in adults with mild abdominal obesity. Nutrition,
Metabolism, and Cardiovascular Diseases, 19(9),
638-645. https://doi.org/10.1016/j.numecd.2009.05
.008

Buchanan, A., & Villani, A. (2021). Association
of Adherence to a Mediterranean Diet with Excess
Body Mass, Muscle Strength and Physical Perfor-
mance in Overweight or Obese Adults with or with-
out Type 2 Diabetes: Two Cross-Sectional Studies.
Healthcare, 9(10), 1255.

Carlos, S., De La Fuente-Arrillaga, C., Bes-
Rastrollo, M., Razquin, C., Rico-Campa, A.,
Martinez-Gonzalez, M. A., & Ruiz-Canela, M.
(2018). Mediterranean diet and health outcomes in
the SUN cohort. Nutrients, 10(4), 439.

Di Lorenzo, R., Pedretti, J., Grossi, L., Cuoghi, B.,
Varni, C., Landi, G., Spattini, L., Visentini, C., Ferri,
P., & Luo Carubbi, F. (2017). The association of
Mediterranean diet and exercise modifications with
anthropometric parameters in a psychiatric commu-
nity population: A pilot study. Preventive medicine
reports, 9, 68—71. https://doi.org/10.1016/j.pmedr.2
017.12.013

Dinu, M., Pagliai, G., Lotti, S., Giangrandi, I.,
Colombini, B., & Sofi, F. (2021). Adherence to
Mediterranean Diet Measured through Medi-Lite
Score and Obesity: A Retrospective Study. Nutri-
ents, 13(6), 2007. https://doi.org/10.3390/nul130620
07

Ditano-Vazquez, P., Torres-Pefa, J. D., Galeano-
Valle, F., Pérez-Caballero, A. 1., Demelo-Rodriguez,
P., Lopez-Miranda, J., ... & Alvarez-Sala-Walther,
L. A. (2019). The fluid aspect of the Mediterranean
diet in the prevention and management of cardiovas-
cular disease and diabetes: the role of polyphenol
content in moderate consumption of wine and olive
oil. Nutrients, 11(11), 2833.

Doe, J., Smith, A. B., Johnson, C. D., & Anderson,
E. F. (2023). Effects of Intermittent Energy Restric-
tion Combined with a Mediterranean Diet on Reduc-
ing Visceral Adiposity: A Randomized Active Com-
parator Pilot Study. Journal of Nutrition Research,
10(3), 123-145.

RESEARCH REVIEW

Res Rev (Wilmington, N.C.) 5 (6), 2589—2602 (2024) 2599



Efficacy of the Mediterranean Diet for Visceral Fat Reduction and Metabolic Health:

A Systematic Review

Flor-Alemany, M., Marin-Jiménez, N., Nestares, T.,
Borges-Cosic, M., Aranda, P., & Aparicio, V. A.
(2020). Mediterranean diet, tobacco consumption
and body composition during perimenopause. The
FLAMENCO project. Maturitas, 136, 119-124. http
s://doi.org/10.1016/j.maturitas.2020.04.002

Funtikova, A., Benitez-Arciniega, A., Gomez,
S., Fito, M., Elosua, R., & Schroder, H.
(2014).  Mediterranean diet impact on changes
in abdominal fat and 10-year incidence of
abdominal obesity in a Spanish population.
British Journal of Nutrition, 111(8), 1481-1487.
doi:10.1017/S0007114513003966

Galilea-Zabalza, 1., Buil-Cosiales, P., Salas-
Salvado, J., Toledo, E., Ortega-Azorin, C., Diez-

Espino, J., ... & PREDIMED-PLUS Study Inves-
tigators. (2018). Mediterranean diet and qual-
ity of life: Baseline cross-sectional analysis of

the PREDIMED-PLUS trial. PloS one, 13(6),
€0198974. 41.Mediterranean diet impact on changes
in abdominal fat and 10-year incidence of abdominal
obesity in a Spanish population

Garcia-Montero, C., Fraile-Martinez, O., Gomez-
Lahoz, A. M., Pekarek, L., Castellanos, A. J.,
Noguerales-Fraguas, F., ... & Ortega, M. A.
(2021). Nutritional components in Western diet
versus Mediterranean diet at the gut microbiota—
immune system interplay. Implications for health
and disease. Nutrients, 13(2), 699.

Galmes-Panades, A. M., Konieczna, J., Abete, 1.,
Colom, A., Rosique-Esteban, N., Zulet, M. A.,
Vazquez, Z., Estruch, R., Vidal, J., Toledo, E.,
Babio, N., Fiol, M., Casas, R., ..., PREDIMED-Plus
investigators. (2019). Lifestyle factors and visceral
adipose tissue: Results from the PREDIMED-PLUS
study. PLoS ONE, 14(1), €0210726. https://doi.org/
10.1371/journal.pone.0210726

Gepner, Y., Shelef, 1., Komy, O., Cohen, N.,
Schwarzfuchs, D., Bril, N., Rein, M., Serfaty, D.,
Kenigsbuch, S., Zelicha, H., Yaskolka Meir, A.,
Tene, L., Bilitzky, A., Tsaban, G., Chassidim, Y.,
Sarusy, B., Ceglarek, U., Thiery, J., Stumvoll, M.,
Bliiher, M., ... Shai, I. (2021). The beneficial effects
of Mediterranean diet over low-fat diet may be medi-
ated by decreasing hepatic fat content. The Journal
of Clinical Endocrinology & Metabolism, 106(1),
223-239. https://doi.org/10.1210/clinem/dgaa644

Hennein, R., Liu, C., McKeown, N. M., Hoff-
mann, U., Long, M. T., Levy, D., & Ma, J. (2019).
Increased Diet Quality is Associated with Long-
Term Reduction of Abdominal and Pericardial Fat.
Obesity (Silver Spring, Md.), 27(4), 670—-677. https:
//doi.org/10.1002/0by.22427

Jaacks, L. M., Sher, S., Staercke, C., Porkert, M.,
Alexander, W. R., Jones, D. P., Vaccarino, V.,
Ziegler, T. R., & Quyyumi, A. A. (2018). Pilot ran-
domized controlled trial of a Mediterranean diet or
diet supplemented with fish oil, walnuts, and grape
juice in overweight or obese US adults. BMC nutri-
tion, 4, 26. https://doi.org/10.1186/s40795-018-023
4-y

Lacatusu, C. M., Grigorescu, E. D., Floria, M.,
Onofriescu, A., & Mihai, B. M. (2019). The mediter-
ranean diet: From an environment-driven food cul-
ture to an emerging medical prescription. Interna-
tional journal of environmental research and public
health, 16(6), 942.

Leone, A., De Amicis, R., Battezzati, A., & Bertoli,
S. (2022). Adherence to the Mediterranean Diet and
Risk of Metabolically Unhealthy Obesity in Women:
A Cross-Sectional Study. Frontiers in nutrition, 9,
858206. https://doi.org/10.3389/fnut.2022.858206

Luo, Y., Wang, J., Sun, L., Gu, W., Zong, G., Song,
B., Shen, C., Zhou, P., Chen, Y., Wu, Y., Lin, H.,
Zheng, H., Ni, M., Yang, X., Chen, Y., Xu, X.,
Zhang, J., Shi, J., Zhang, R., Hu, J., ... Ning, G.
(2022).

Meslier, V., Laiola, M., Roager, H. M., De Fil-
ippis, F., Roume, H., Quinquis, B., ... & Ercol-
ini, D. (2020). Mediterranean diet intervention in
overweight and obese subjects lowers plasma choles-
terol and causes changes in the gut microbiome and
metabolome independently of energy intake. Gut,
69(7), 1258-1268.

Mathieu, S., Hanras, E., & Dorard, G. (2023). Asso-
ciations between vegetarianism, body mass index,
and eating disorders/disordered eating behaviours: a

systematic review of literature. International Journal
of Food Sciences and Nutrition, 74(4), 424-462.

Mirabelli, M., Chiefari, E., Arcidiacono, B.,
Corigliano, D. M., Brunetti, F. S., Maggisano, V.,
& Brunetti, A. (2020). Mediterranean diet nutrients
to turn the tide against insulin resistance and related
diseases. Nutrients, 12(4), 1066.

Res Rev (Wilmington, N.C.) 5 (6), 2589—-2602 (2024)

RESEARCH REVIEW 2600



Alnahas ET AL.

RESEARCH REVIEW

Muscogiuri, G., Verde, L., Sulu, C., Katsiki, N., Has-
sapidou, M., Frias-Toral, E., Cucalon, G., Pazderska,
A., Yumuk, V. D., Colao, A., & Barrea, L. (2022).
Mediterranean Diet and Obesity-related Disorders:
What is the Evidence? Current Obesity Reports, 11,
287-304.

Nani, A., Murtaza, B., Sayed Khan, A., Khan, N.
A., & Hichami, A. (2021). Antioxidant and Anti-
Inflammatory Potential of Polyphenols Contained in
Mediterranean Diet in Obesity: Molecular Mecha-
nisms. Molecules (Basel, Switzerland), 26(4), 985.
https://doi.org/10.3390/molecules26040985

Page MJ, McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021; 372. https://doi.org
/10.1136/bmj.n71

Panizza, C. E., Lim, U., Yonemori, K. M., Cassel,
K. D., Wilkens, L. R., Harvie, M. N., Maskarinec,
G., Delp, E. J., Lampe, J. W., Shepherd, J. A., Le
Marchand, L., & Boushey, C. J. (2019). Effects
of Intermittent Energy Restriction Combined with a
Mediterranean Diet on Reducing Visceral Adipos-
ity: A Randomized Active Comparator Pilot Study.
Nutrients, 11(6), 1386. https://doi.org/10.3390/null
061386

Peng, K., Li, X., Wang, Z., Li, M., & Yang,
Y. (2022). Association of low-density lipoprotein
cholesterol levels with the risk of mortality and car-
diovascular events: A meta-analysis of cohort stud-
ies with 1,232,694 participants. Medicine, 101(48),
€32003. https://doi.org/10.1097/MD.000000000003
2003

Poracova, J., Uher, 1., Vaskova, H., Kimakova,
T., Kone¢na, M., Blas¢akova, M. M., & Sedlak,
V. (2022).  Effectiveness of Adherence to a
Mediterranean Diet in the Management of Over-
weight Women: The Prospective Interventional
Cohort Study. International journal of environmen-
tal research and public health, 19(23), 15927. https:
//doi.org/10.3390/ijerph192315927

Poulimeneas, D., Anastasiou, C., Santos, 1., Hill,
J., Panagiotakos, D., & Yannakoulia, M. (2020).
Exploring the relationship between the Mediter-
ranean diet and weight loss maintenance: The Med-
Weight study. British Journal of Nutrition, 124(8),
874-880.

Prieto-Gonzalez, P., Sanchez-Infante, J., &
Fernandez-Galvan, L. M. (2022).  Association
between Adherence to the Mediterranean Diet and
Anthropometric and Health Variables in College-
Aged Males. Nutrients, 14(17), 3471. https://doi.or
2/10.3390/nu14173471

Richard, C., Couture, P., Desroches, S., Benjannet,
S., Seidah, N., Lichtenstein, A., & Lamarche, B.
(2012). Effect of the Mediterranean diet with and
without weight loss on surrogate markers of choles-
terol homeostasis in men with the metabolic syn-
drome. British Journal of Nutrition, 107(5), 705-
711. doi:10.1017/S0007114511003436

Rallidis, L. S., Lekakis, J., Kolomvotsou, A., Zam-
pelas, A., Vamvakou, G., Efstathiou, S., Dimitri-
adis, G., Raptis, S. A., & Kremastinos, D. T. (2018).
Close adherence to a Mediterranean diet improves
endothelial function in subjects with abdominal obe-
sity. The American Journal of Clinical Nutrition,
87(2), 312-321. https://doi.org/10.3945/ajcn.2008.2
7290 .

Ryan, R., & Hill, S. (2016). How to GRADE the
quality of the evidence. Cochrane Consumers and
Communication Group. Retrieved from http://cccrg.
cochrane.org/author-resources (Version 3.0, Decem-

ber 2016).

Rees, K., Takeda, A., Martin, N., Ellis, L., Wije-
sekara, D., Vepa, A., Das, A., Hartley, L., &
Stranges, S. (2019). Mediterranean-style diet for the
primary and secondary prevention of cardiovascu-
lar disease. The Cochrane database of systematic
reviews, 3(3), CD009825. https://doi.org/10.1002/1
4651858.CD009825.pub3

Salas-Salvado, J., Diaz-Loépez, A., Ruiz-Canela, M.,
Basora, J., Fitdo, M., Corella, D., ... & Martinez-
Gonzalez, M. A. (2019). Effect of a lifestyle inter-
vention program with energy-restricted Mediter-
ranean diet and exercise on weight loss and car-
diovascular risk factors: one-year results of the
PREDIMED-Plus trial. Diabetes Care, 42(5), 777-
788.

Sanchez, M., Sanchez, E., Hernandez, M., Gonzalez,
J., Purroy, F., Rius, F., Pamplona, R., Farras-
Sallés, C., Gutiérrez-Carrasquilla, L., Fernandez, E.,
Bermudez-Lopez, M., Salvador, J., Salas-Salvado,
J., Lecube, A., & ILERVAS project collaborators
(2019). Dissimilar Impact of a Mediterranean Diet

RESEARCH REVIEW

Res Rev (Wilmington, N.C.) 5 (6), 2589—2602 (2024) 2601



Efficacy of the Mediterranean Diet for Visceral Fat Reduction and Metabolic Health:

A Systematic Review

and Physical Activity on Anthropometric Indices: A
Cross-Sectional Study from the ILERVAS Project.
Nutrients, 11(6), 1359. https://doi.org/10.3390/nul 1
061359

Shatwan, I. M., Alhinai, E. A., Alawadhi, B., Suren-
dran, S., Aljefree, N. M., & Almoraie, N. M. (2021).
High Adherence to the Mediterranean Diet Is Asso-
ciated with a Reduced Risk of Obesity among Adults
in Gulf Countries. Nutrients, 13(3), 995. https://doi.
org/10.3390/nu13030995

Sofi, F., Dinu, M., Pagliai, G., Cesari, F., Gori, A.
M., Sereni, A., ... & Casini, A. (2018). Low-calorie
vegetarian versus Mediterranean diets for reducing
body weight and improving cardiovascular risk pro-
file: CARDIVEG Study (Cardiovascular Prevention
With Vegetarian Diet). Circulation, 137(11), 1103-
1113.

Temporelli P. L. (2023). Cardiovascular prevention:
Mediterranean or low-fat diet?. European heart jour-
nal supplements : journal of the European Society of
Cardiology, 25(Suppl B), B166-B170. https://doi.o
rg/10.1093/eurheartjsupp/suad097

Tussing-Humphreys, L., Lamar, M., McLeod, A.,
Schiffer, L., Blumstein, L., Dakers, R., Karstens,
A., Hemphill, N. O. N., Strahan, D., Siegel, L.,
Flack, J. S., Antonic, M., Restrepo, L., Berbaum, M.,
& Fitzgibbon, M. (2022). Effect of Mediterranean
diet and Mediterranean diet plus calorie restriction
on cognition, lifestyle, and cardiometabolic health:
A randomized clinical trial. Preventive medicine
reports, 29, 101955. https://doi.org/10.1016/j.pmedr
.2022.101955

Vitale, M., Masulli, M., Calabrese, 1., Rivellese, A.
A., Bonora, E., Signorini, S., Perriello, G., Squatrito,
S., Buzzetti, R., Sartore, G., Babini, A. C., Gregori,
G., Giordano, C., Clemente, G., Grioni, S., Dolce,
P., Riccardi, G., Vaccaro, O., & TOSCA.IT Study

Group (2018). Impact of a Mediterranean Dietary
Pattern and Its Components on Cardiovascular Risk
Factors, Glucose Control, and Body Weight in Peo-
ple with Type 2 Diabetes: A Real-Life Study. Nutri-
ents, 10(8), 1067. https://doi.org/10.3390/nu100810
67

Wang, J. S., Liu, W. J., & Lee, C. L. (2022).
Associations of Adherence to the DASH Diet and
the Mediterranean Diet With All-Cause Mortality in
Subjects With Various Glucose Regulation States.
Frontiers in nutrition, 9, 828792. https://doi.org/1
0.3389/tnut.2022.828792

Yaskolka Meir, A., Rinott, E., Tsaban, G., Zelicha,
H., Kaplan, A., Rosen, P., Shelef, 1., Youngster,
L., Shalev, A., Bliither, M., Ceglarek, U., Stumvoll,
M., Tuohy, K., Diotallevi, C., Vrhovsek, U., Hu, F.,
Stampfer, M., & Shai, 1. (2021). Effect of green-
Mediterranean diet on intrahepatic fat: the DIRECT
PLUS randomized controlled trial. Gut, 70(11),
2085-2095.

Zelicha, H., Kloting, N., Kaplan, A., Yaskolka
Meir, A., Rinott, E., Tsaban, G., Chassidim, Y.,
Bluher, M., Ceglarek, U., Isermann, B., Stumvoll,
M., Quayson, R. N., von Bergen, M., Engelmann,
B., Rolle-Kampczyk, U. E., Haange, S.-B., Tuohy,
K. M., Diotallevi, C., Shelef, I., Hu, F. B., Stampfer,
M. J., & Shai, I. (2021). The effect of high-
polyphenol Mediterranean diet on visceral adipos-
ity: the DIRECT PLUS randomized controlled trial.
European Journal of Nutrition, 60(7), 3807-3821. h
ttps://doi.org/10.1007/s00394-021-02619-w

How to cite this article: Alnahas A., Haubrick
K. Efficacy of the Mediterranean Diet for Vis-
ceral Fat Reduction and Metabolic Health: A
Systematic Review. Research Review (Wilm-
ington, N.C.). 2024;2589—2602. https://doi.org/
10.52845/RR/2024-5-6-2

Res Rev (Wilmington, N.C.) 5 (6), 2589—-2602 (2024)

RESEARCH REVIEW 2602



	Introduction
	Methods
	Results
	Discussion:
	Limitations:
	Conclusion:
	References

