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INTRODUCTION 
Recently, a growing body of evidence regarding 
the correlation between nutrition and chronic 
degenerative diseases has prompted researchers 
to explore the most appropriate dietary patterns 
for maintaining optimal health1. It is well-
established that nutrition plays a pivotal role 
in modulating risk factors at both individual 
and population levels, serving as a critical 
component in primary and secondary prevention 
strategies. Various diets have garnered attention, 
but the one that has generated the most interest is 
the Mediterranean Diet (MD). This was majorly 
shown among diabetic patients. In 2019, the 
global prevalence of diabetes was approximated 
at 9.3%, affecting 463 million individuals2. 
Around 7.5% (374 million) of the global 
population was estimated to have impaired 
glucose tolerance. It is predicted that this figure 
will rise to 8.0% (454 million) by 2030 and 8.6% 
(548 million) by 20452. An average follow-up 
period of 4.9 years showed that adherence to the 
MD was associated with a reduced incidence of 
cardiovascular disease. 
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In recent years, growing evidence linking 
nutrition to chronic degenerative diseases 
has prompted researchers to identify optimal 
dietary patterns for health maintenance. 
Among various diets, the Mediterranean Diet 
(MD) has emerged as the most extensively 
studied and promising approach. This review 
synthesizes current literature on the MD’s 
effectiveness for type 2 diabetes (T2DM) and 
prediabetes, drawing from PubMed, Scopus, 
ProQuest, Google Scholar, Cochrane, and 
Embase databases (2011-2024) using keywords 
including ‘Mediterranean Diet,’ ‘MD,’ ‘Type 
2 Diabetes,’ and ‘Prediabetes.’ The MD 
emphasizes plant-based foods, particularly 
minimally processed whole grains and olive 
oil, with studies showing higher olive oil 
consumption correlates with reduced diabetes 
incidence. Research demonstrates significant 
improvements in glycaemic control, including 
reduced fasting plasma glucose and HbA1c 
levels, with high MD adherence associated 
with an 18% lower T2DM risk compared to low 
adherence. While limitations exist in dietary 
adherence across populations, the MD remains 
a practical, evidence-based strategy for diabetes 
prevention and management, with compelling 
epidemiological evidence supporting its role in 
metabolic health improvement for both T2DM 
and prediabetes.
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A follow-up period of 10.5 years showed 40% lower 
risk of cardiovascular events in individuals who 
strictly adhered to the MD compared to those with 
lower adherence3 . Moreover, the gradual increase in 
the adherence level to the MD was associated with a 
26% lower risk of coronary artery disease development. 
Adopting a MD can potentially prevent other health 
conditions including approximately 25% of colorectal 
cancers, 15–20% of breast cancers, and 10–15% of 
prostate, endometrial, and pancreatic tumors4. A cause-
and-effect relationship between the MD and cancer risk 
was found in the Lyon Diet Heart Study indicating that 
after 4 years, a substantial 61% reduction in cancer cases 
among participants who adhered to the MD compared 
to the control group5.

A 6-year randomized controlled trial involving 3,232 
participants demonstrated a 53% reduction in metabolic 
syndrome risk among study subjects 6. Furthermore, 
recent studies carried out in Spain demonstrated a 
significant inverse association between the MD and the 
risk of obesity7. During a 4-year study involving 13,380 
participants, it was discovered that individuals who 
closely adhered to the MD (with a score of > 6) had 
a reduced risk of developing diabetes8 . Additionally, 
there was a 35% reduction in the risk of diabetes with 
each 2-point rise in adherence to the diet. Recent 
intervention studies have also confirmed the potential 
benefits of the MD in managing diabetes, including a 
randomized controlled trial involving newly diagnosed 
diabetes patients8. More recently, intervention studies 
have reinforced the potential benefits of the MD in 
managing diabetes. A randomized controlled trial on 
patients newly diagnosed with diabetes. Those assigned 
to the MD experienced favourable modifications to their 
glycaemic status, improved control of cardiovascular 
risk factors, and a delay in the need for hypoglycaemic 
therapy compared to a low-fat, low-carbohydrate diet9. 
Higher adherence to the MD was associated with a 12% 
reduction in diabetes onset10. Therefore, the aim of the 
present review article is to summarize the available 
literature on the effectiveness of MD on T2DM or 
prediabetes management.

Literature strategy

This review summarizes interventional and observational 
studies (no comments or editorials) that evaluated the 

effectiveness of MD in treating T2DM or prediabetes in 
individuals of any age. The research databases included 
PubMed, Scopus, ProQuest, Google Scholar, Cochrane, 
and Embase databases, using keywords such as ‘MD,’ 
OR, ‘MD,’ OR ‘Type 2 Diabetes’, OR ‘T2DM’, OR 
‘Diabetes,’ OR ‘Prediabetes,’ OR ‘DM’. The studies 
included in this review were conducted between 2011 
and 2024.

The Mediterranean Diet: Definition and Components

The origins of the MD can be found in Ancel 
Keys’ adoption of the term in the 1960s following 
epidemiological research. According to the study, those 
who live close to the Mediterranean Sea—particularly 
in Italy and Greece—have lower rates of cancer and 
cardiovascular illness than people who live in other 
regions11. The core of the MD revolves around plant-
based foods, with a focus on incorporating whole grain 
bread with little or no processing, grains, legumes, 
nuts, and seeds as a food staple, and fresh fruit as a 
snack; nuts, honey, and olive oil-based sweets that are 
only eaten on special occasions; nuts, and seeds as the 
main sources of fat; cold-pressed extra-virgin olive oil 
(EVOO); moderate to low intake of dairy products, 
primarily unprocessed yogurt, and cheese; a moderate 
amount of red meat (about once a week), moderate 
amounts of fish, poultry, and eggs, and moderate 
amounts of wine, usually with meals.12 Furthermore, 
A regular exercise regimen is another aspect of the 
Mediterranean lifestyle.12.

Diagnosing Prediabetes and T2DM

Prediabetes is the condition of elevated blood glucose 
levels that do not yet meet the diagnostic criteria for 
type 2 diabetes. This is defined by American Diabetes 
Association (ADA), the International Expert Committee, 
and the World Health Organization (WHO). This is 
assessed by fasting glucose concentrations and two-
hour plasma glucose concentrations during an OGTT, 
as well as HbA1c levels. The two primary diagnostic 
criteria for prediabetes are  impaired fasting glucose 
(IFG), where fasting blood glucose levels range between 
100 and 125 mg/dL, and  impaired glucose tolerance 
(IGT), where glucose levels two hours after consuming 
a glucose-rich solution fall between 140 and 199 mg/
dL.13 Diagnostic thresholds for HbA1c differ between 
organizations: ADA defines prediabetes as 39–46 mmol/
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mol (5.7–6.4%), while the WHO criteria use 42–46 
mmol/mol (6.0–6.4%). Pre-diabetes prevalence varies 
according to the population studied. As a result of the 
differences in cut-off values compared with the WHO 
criteria, older people tend to have a higher prevalence 
of pre-diabetes when using the ADA criteria, which has 
a higher prevalence than the WHO criteria. The recent 
inclusion of HbA1c as a criterion for T2DM has led to 
some discussion, mainly because this results in a higher 
prevalence of pre-diabetes and T2DM.14   The global 
prevalence of IGT in 2021 was 9.1% (464 million) 
and is projected to increase to 10.0% (638 million) in 
2045. The global prevalence of IFG in 2021 was 5.8% 
(298 million) and is projected to increase to 6.5% (414 
million) in 2045. 15 The global burden of prediabetes 
is substantial and developing. The enhancement of 
prediabetes surveillance is necessary for the effective 
implementation of diabetes prevention policies and 
interventions. Early detection of prediabetes will help in 
taking the preventative measures to help stop or slow the 
development of type 2 diabetes, and even progression 
to cardiovascular illnesses, and death from all causes16. 
In the Chinese Da Qing Diabetes Prevention Study, 
the cumulative incidence of diabetes among control-
group participants with prediabetes reached 95.9% 
during 30 years of follow-up 17. Hypertension, obesity, 
low HDL-cholesterol levels and alcohol consumption 
are modifiable risk factors independently related to the 
development of prediabetes18. Prediabetes and type 2 
diabetes risk is significantly affected by an individual’s 
genetics and family history. Additionally, an increased 
waist circumference and age further increase the risk19. 
Prediabetes risk can also be raised by lifestyle choices 
such as eating a diet heavy in added sugars, refined 
carbs, and saturated fats20. Furthermore, one controllable 
risk factor for prediabetes is a lack of regular physical 
activity. Prediabetes is more common in some racial 
and ethnic groups, including Asian Americans, African 
Americans, and Hispanics21.

The Association between Mediterranean Diet and 
Prediabetes

The primary treatment for prediabetes is lifestyle 
change, however this can be challenging to maintain in 
daily life. Research shows that lifestyle interventions 
not only improve glucose tolerance but also significantly 
improve quality of life compared with usual diabetes 

care.22 During the 6-year active trial and the post-trial 
period of the Da Qing study, a significant decrease in 
diabetes was observed due to lifestyle adjustment.23 
Among the many benefits of a lifestyle approach are its 
potential cost-effectiveness and flexibility to different 
environments across the globe. Clinical trials, such as 
the PREDIMED study, demonstrate the effectiveness 
of the MD in improving glycaemic control and insulin 
sensitivity, along with triglycerides and HDL cholesterol 
levels.24 According to the ATTICA trial, a moderate 
adherence to the MD could decrease the 10-year threat 
of diabetes by over 70%, while a high adherence can 
reduce it by more than 85%25.

Mediterranean Diet and risk Reduction of T2DM

Among several dietary approaches, the MD has 
emerged as a promising dietary strategy for T2DM 
risk reduction26. This is due to its potential to improve 
overall health and well-being due to its wide range of 
macro and micronutrients and unique blend of bioactive 
compounds in its primary elements27. In elderly with 
high cardiovascular risk, a low-fat diet elevated the 
likelihood of developing diabetes by 52%, whereas an 
MD enriched with almonds or EVOO reduced the risk 
by the equivalent amount, according to the PREDIMED 
RCT trial28. This positive effect was mostly ascribed 
to the dietary pattern’s overall composition rather 
than to weight loss, increased physical activity, or 
calorie restriction28. A cohort study showed that higher 
consumption of olive oil was linked to a lower incidence 
of diabetes during a 22-year follow-up. An inverse 
relationship was shown between the development of 
the disease and the substitution of other fat-rich foods 
for olive oil29.

Contribution of the Mediterranean Diet to Glycaemic 
Control

A number of recent studies have consistently 
demonstrated that individuals with type 2 diabetes may 
have better blood sugar control while following a MD. 
Additionally, MD showed that it is capable in lowering 
the increases in glucose levels that occur after meals, 
which eventually help control blood sugar levels. One 
study studied individuals diagnosed with T2DM or 
prediabetes, who maintained a Mediterranean-inspired 
diet for 16 weeks30. The results showed significant 
reductions in fasting plasma glucose levels and 
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improvements in HbA1c, bringing glycaemic control 
closer to normal levels. Based on this perspective, 
individuals with type 2 diabetes may improve their 
blood sugar control and body composition by following 
a Mediterranean-style diet. When compared to 
groups following a low-fat diet or no specific dietary 
intervention, the MD seems to reduce HbA1c levels 
by around 0.32% to 0.53%31. Conversely, two meta-
analyses did not find any advantage in reducing 
HbA1c levels in comparison with vegan diet32. Yet, in 
a separate clinical study, individuals recently diagnosed 
with diabetes experienced enhanced glycaemic control 
when they adhered to a MD with calorie restriction, 
as opposed to those who adhered to a low-fat diet.31  
Moreover, in both normoglycemic and diabetic 
subjects, a MD was associated with reduced insulin 
levels, fasting glucose homeostasis, and an improved 
insulin resistance index (HOMA).33  PRIMED study 
declared that after three months of intervention, among 
individuals at high cardiovascular risk, the groups 
consuming diets enriched with oil and nuts experienced 
a decrease in fasting blood sugar levels compared 
to the control group, even without any weight loss. 
Therefore, Effective glycaemic management through 
following a MD may lower the short-, medium-, and 
long-term risks of complications from diabetes.34  
According to these studies, the definition of a MD 
varies, notably incorporating olive oil as the primary fat 
source. Nevertheless, all findings suggest a decrease in 
HbA1c levels when adopting a MD versus the control 
diet. Thus, there are more similarities than differences 
between various interpretations of the MD35,36 .

The Mediterranean Diet’s Impact on T2DM and CVD 
Risk Factors

People with type 2 diabetes (T2DM) often have 
cardiovascular risk factors as well. Therefore, an 
important step in managing T2DM is to reduce heart-
related complications. This is possible as healthy fats 
are important component of the MD including olive oil 
and omega-3 fatty acids from fish have been shown to 
improve the cardiovascular health37. According to an 
RCT trial, patients with a high risk of CVD had a 40% 
lower risk of type 2 diabetes (T2DM) while following 
a MD enhanced with extra virgin olive oil (EVOO), as 
compared to the control group.28 Additional results from 
the PREDIMED study indicated a negative correlation 

between obesity and high phenol consumption, along 
with a reduction in new cases of type 2 diabetes among 
the elderly with the highest phenol intake38. Furthermore, 
a review of numerous studies published explores the 
motivations and challenges of applying the MD for 
individuals with cardiovascular diseases and T2DM39. 
The motivation stems from the diet’s potential health 
benefits and distinctive characteristics40. Despite the 
numerous benefits of MD, there are some limitations of 
it. This includes the lack of the universal definition and 
scoring system of this diet as well as the challenge of the 
influences of nutritional transition. However, the MD 
will continue to be a practical and promising approach 
to prevent and manage cardiovascular diseases and type 
2 diabetes.

Weight Management in T2DM through Mediterranean 
Diet

Strong evidence showed that obesity is associated with 
shorter life expectancy, infertility and reproduction 
complications41 as well as higher risk of several 
preventable chronic diseases, including T2DM42. The 
significance of the MD in aiding weight management 
was highly highlighted, which consequently helps 
improve insulin sensitivity and glycaemic control32. A 
meta-analysis with 1178 diabetic patients, showed that 
the MD substantially decreased the diabetes and obesity 
biomarkers including haemoglobin A1c, fasting insulin, 
fasting plasma glucose, body weight, and BMI31. 
Likewise, there was an elevation of HDL cholesterol 
and a decrease in the amounts of triglycerides and total 
cholesterol31. Another meta-analysis with interventions 
lasting more than six months including low-carb, low-
glycaemic index (GI), vegetarian, vegan, high-fibre, 
MD, and high-protein diets were compared to high-
GI, low-fat, and low-protein diets in Type 2 diabetes 
patients. Out of all the dietary patterns, only the MD 
showed significant weight loss results43. Additionally, 
individuals who were randomized to the MD lost 4 
to 10 kg of body weight, and their LDL cholesterol 
levels did not significantly change.43 However, their 
triglyceride levels significantly improved, and their 
glycaemic control improved43. A multifactorial 
intervention, including education and technological 
support, is utilized to enhance compliance with the MD 
among patients diagnosed with T2DM26. The results 
demonstrate a significant improvement in following 
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the MD and the overall quality of diet, both at 3 and 
12 months. This study indicates that such interventions 
effectively promote the uptake of the MD among 
patients with T2DM and support weight loss efforts27.

Understanding the Therapeutic Mechanisms of the 
Mediterranean Diet in Managing Prediabetes and 
T2DM 

Figure 1 presents the overview of the MD effects on 
Type 2 diabetes and prediabetes. It was shown that 
individuals with prediabetes who consistently followed 
a MD that is rich in EVOO showed improvements in 
endothelial function compared to individuals following 
a low-fat diet44. The MD was also associated with 
better insulin sensitivity, that is crucial in the onset and 
progress of prediabetes and T2DM45. Olive oil being a 
good source of mono- and polyunsaturated fats showed 
improvements in insulin sensitivity through modulating 
cellular membrane composition and function46. In 
addition to this, polyphenols which are present in fruits 
and vegetables, were shown to possibly contribute 
to insulin signalling pathways47. Moreover, the high 
intake of MD components such as whole grains, fruits, 
and vegetables, provides the body with good amounts 
of fibre that helps in controlling the blood glucose 
levels48. This is done by slowing the absorption of 
glucose, consequently promoting better glycaemic 
control45. Since chronic inflammation and oxidative 
stress are major contributors to the development of 
insulin resistance and prediabetes, the MD helps in 
alleviating this inflammatory process through the 
diverse anti-inflammatory and antioxidants foods49. 
Antioxidants, such as flavonoids and carotenoids, 
are potential for eliminating the free radicals and 
protecting cells from damage, contributing to improved 
metabolic health47,50. The incretin hormone glucagon-
like peptide-1 (GLP-1) treats T2DM through enhancing 
insulin production and secretion, along with slowing 
stomach emptying and inhibiting glucagon secretion51. 
Improvement in endothelial function was also shown 
with GLP-1, through enhancing endothelial antioxidant 
defences and decreasing oxidative stress production52. 
Furthermore, GLP-1 may influence the central nervous 
system’s satiety signals, reducing appetite and food 
intake, thereby ensuring that energy intake does not 
surpass energy expenditure53. Several theories suggest 
that hyperglycaemia primarily induces oxidative stress, 

which then leads to GLP-1 resistance. Consequently, 
this resistance contributes to the gradual decline in 
β-cell function54. The GLP-1 activity is enhanced by 
the MD55. Specifically, evidence suggests that PUFA 
from EVOO may bind to and activate receptors such 
as GPR120, potentially enhancing GLP-1 secretion 
from intestinal L-cells. Elevated GLP-1 levels may 
reduce postprandial hyperglycaemia by enhancing 
insulin secretion from pancreatic β-cells, which in turn 
promotes glucose uptake by skeletal muscles56. Human 
microbiota function and composition are significantly 
influenced by the type and quantity of food consumed57. 
Health outcomes for the host are determined by the 
intricate relationships between bacteria and nutrients58. 
There is evidence that the MD positively affects gut 
microbiota. Obese individuals who adhered to this diet 
for a year experienced specific changes in their gut 
flora, which helped prevent the development of Type 
2 diabetes59. The MD is rich in complex carbohydrates 
and dietary fibre. Short-chain fatty acids (SCFA) are 
produced as a result of the fermentation of the dietary 
fibres by the gut microbiota. Acetate, butyrate, and 
propionate, or SCFA, perform various important 
functions for the body’s host. SCFAs help regulate 
lipid and glucose metabolism related to Type 2 diabetes 
by activating SCFA receptors in adipose tissue, the 
liver, brain, and pancreas60. Furthermore, SCFA could 
increase GLP-1 and GLP-2 secretion, which improves 

Figure 1: Overview of the MD effects on Type 2 diabetes 
and prediabetes.
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satiety, proliferation of pancreatic β-cell, and insulin 
sensitivity61. Thus, because of its higher dietary fibre 
content, the MD can stimulate the gut microbiota to 
produce SCFA. 

Long-Term Adherence: The Mediterranean Diet in 
T2DM Management

The adherence level to any dietary intervention can be 
affected by different factors, such as food preferences, 
socioeconomic status and cultural background. It can 
also be affected by beliefs and thoughts, attitudes, and 
awareness of the diet’s health benefits. The palatability of 
Mediterranean food, characterized by rich flavours and 
diverse food options, may enhance long-term adherence 
compared to more restrictive diets. It was shown that 
individuals with strong adherence exhibited an 18% 
lower likelihood of developing T2DM compared to low 
adherence, while individuals with moderate adherence 
exhibited an 11% reduction in risk62.  Interventions and 
strategies that raise the awareness which highlight the 
cultural importance of the diet may improve dietary 
habits. Moreover, support provision from family and 
people is essential in influencing the individual’s dietary 
choices. The communal nature of the MD components, 
makes it easier to be shared with family and friends, 
promoting a supportive environment contributing 
to sustained adherence. Utilizing social support 
mechanisms within community-based interventions 
can enhance the effectiveness of promoting the MD. 
Dietary patterns also have a significant impact on the 
environment in all parts of the world. 

While the amount of evidence is still insufficient, 
the scientific literature that is currently accessible 
indicates that adopting MD pattern can have a lesser 
environmental impact than the mass consumption 
cultures currently have63.

The effect of the Mediterranean Diet on the gut 
microbiome and its impact on T2DM and prediabetes

Diet has a major contribution to the development and 
maintenance of healthy gut microbiota (eubiosis). 
Therefore, the health is determined by the diversity of 
gut microbiota. It was indicated in the majority of the 
research that adoption of the MD was associated with 
increased gut microbial diversification64. In the gut, the 
MD is linked to the presence of the genus Prevotella 
and higher levels of Faecalibacterium prausnitzii, if 

compared to the Western diet that is recognized with 
high levels of Bacteroides64,65. Among individuals with 
metabolic, the MD was associated with reduction in 
dysbiosis and a rise in the Bifidobacterium genera64,66. 
Moreover, one study found no discernible changes in 
gut microbiota after six months on either a Western-
style diet or an MD64,67. 

The MD provides around 14 g of dietary fibre per 
1000 Kcal, making it a diet rich in fiber64. In addition, 
“Microbiota-accessible carbohydrates” (MACs), are 
complex carbohydrates present fibre-rich food sources 
like fruits, vegetables, legumes, and wholegrains, 
which are highly incorporated in the MD. MACs were 
shown to change the gut microbiota and promote the 
growth of species that generate butyrate and other short-
chain fatty acids (SCFAs). These SCFAs may aid in 
improving cardiometabolic health and lowering cancer 
rates, in which both of them are linked to MD64,68. A 
compelling evidence was shown in a mouse model in 
which MACs showed a positive effect in suppressing 
Clostridium difficile infection69. Consuming complex 
carbohydrates encourages the proliferation of 
health-promoting Bifidobacterium species, such as 
Bifidobacterium longum, Bifidobacterium breve, 
and Bacteroides thetaiotaomicron, within the fibre-
rich MD70,71. Complex carbohydrates’ fermentable 
(soluble) portion is linked to an increase in butyrate-
producing bacteria including Clostridium leptum and 
Eubacterium rectale70,72. The MD provides a plenty 
of polyphenols, secondary metabolites with anti-
inflammatory and antioxidant properties, in addition to 
the dietary fiber64. Polyphenols in olive oil were shown 
to have a bactericidal impact on Helicobacter pylori 
strains, suggesting that they may be used as a chemo 
preventive agent to prevent stomach ulcers64. Another 
study compared the MD (with 40 g per day of EVOO) 
with a control diet in overweight and obese participants 
showed the potential of the MD in the modification of 
the composition of gut microbiota, including lactic acid 
bacteria64,73. Oily fish, a major source of polyunsaturated 
fatty acids (PUFA) believed to enhance cardiovascular 
health64. In diabetic rats, administration of flaxseed 
oil, a source of polyunsaturated fatty acids (α-linoleic 
acid), decreased the amount of Firmicutes and Blautia. 
According to that, it was predicted that PUFA enhances 
the inflammation by manipulation of gut microbiota, 
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given the link between Firmicutes and Blautia with 
inflammatory cytokines like TNF-α64,74. Furthermore, 
it seems that ω-3 PUFAs strengthen the intestinal 
epithelial barrier and lessen its permeability in colitis64.

CONCLUSION 

Investigating the correlation between the MD and 
prediabetes/T2DM shows promising potential 
for metabolic health. Compelling evidence from 
epidemiological studies demonstrates the diet’s impact 
on the risk of chronic diseases, including T2DM, with 
emerging evidence supporting its specific effect on 
prediabetes. Studying and understanding the underlying 
mechanisms will help design effective interventions 
and strategies, while promoting the Mediterranean 
diet as a viable approach for diabetes management 
and prevention. Future research should explore 
the interrelationships between different factors and 
mechanisms. This will guide dietary recommendations, 
improving public health outcomes. By pursuing further 
research, fostering collaborations, and implementing 

personalized care, the benefits of the Mediterranean diet 
could improve metabolic health, prevent T2DM onset, 
and halt its progression from prediabetes—ultimately 
promoting healthier populations the future.
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