
Introduction
Diabetes mellitus, a group of metabolic disorders characterized by 

chronic high blood sugar (hyperglycemia), is increasingly prevalent 
globally. The World Health Organization (WHO) estimates that 
422 million people are living with diabetes, and the global incidence 
continues to rise, primarily driven by type 2 diabetes (T2D) due to 
factors such as poor diet, lack of physical activity, and obesity. The 
management of diabetes is multifaceted and includes pharmacological 
treatments, physical activity, and dietary interventions. Among 
these, nutritional interventions have been identified as a key factor 
in improving glycemic control, enhancing insulin sensitivity, and 
mitigating the risk of complications associated with diabetes. [1-3].

While medications such as insulin and oral hypoglycemic agents 
are essential in managing diabetes, numerous studies suggest that 
nutritional interventions can play a pivotal role in complementing 
these treatments. Nutritional strategies like low-carbohydrate diets, 
Mediterranean diets, plant-based diets, and calorie restriction have 
shown promising effects on blood glucose levels, weight management, 
and overall metabolic health.

This article presents a comprehensive meta-analysis of the current 
literature on nutritional interventions in diabetes. By synthesizing data 
from various studies, this analysis evaluates the effects of different 
dietary approaches on glucose control, insulin sensitivity, and other 
key metabolic markers. Additionally, it provides evidence-based 
recommendations for the optimal nutritional strategies to manage 
diabetes effectively. [4-6].

Description
Low-carbohydrate diets

Low-carbohydrate diets have garnered significant attention for 
their potential to improve glycemic control in diabetic patients. These 
diets typically restrict carbohydrate intake to less than 20-50 grams per 
day, focusing on protein and healthy fats as primary sources of energy. 
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diabetes management, we conducted a comprehensive meta-analysis 
of randomized controlled trials (RCTs) and observational studies 
published over the last two decades. Inclusion criteria included studies 
that evaluated the effects of low-carbohydrate diets, Mediterranean 
diets, plant-based diets, and calorie-restricted diets on glycemic 
control (measured by HbA1c, fasting blood glucose, and postprandial 
glucose), insulin sensitivity, body weight, and other metabolic markers 
in individuals with diabetes. Only studies with a duration of at least 
6 weeks were included in the analysis to ensure the sustainability of 
dietary interventions.

Results of the meta-analysis

The results of the meta-analysis showed that low-carbohydrate 
diets were significantly effective in reducing HbA1c levels in both type 
1 and type 2 diabetes patients. The reduction in HbA1c was particularly 
pronounced in type 2 diabetes patients, with an average decrease of 
0.6-1.0%. Additionally, low-carb diets were associated with significant 
reductions in body weight, fasting blood glucose, and insulin levels. 
The beneficial effects on glycemic control were more pronounced in 
individuals who adhered to very low-carbohydrate (ketogenic) diets. 
However, long-term adherence to low-carb diets remains a challenge 
for many patients.

The Mediterranean diet showed consistent positive effects on 
metabolic outcomes in diabetic patients. A pooled analysis revealed a 
significant reduction in HbA1c (0.4%-0.6%) and fasting blood glucose 
levels. The Mediterranean diet was also associated with improved lipid 
profiles, including reduced levels of LDL cholesterol and triglycerides, 
which are critical for reducing cardiovascular risk in diabetes patients. 
Furthermore, the Mediterranean diet demonstrated a positive impact 
on weight loss and insulin sensitivity. These benefits were attributed to 
the high intake of anti-inflammatory foods, such as olive oil, nuts, and 
seeds, as well as the fiber-rich plant-based components.

Plant-based diets consistently showed improvements in glycemic 
control, with reductions in HbA1c levels by approximately 0.5%-0.7%. 
These diets also led to significant improvements in insulin sensitivity 
and reductions in body weight. The high fiber content of plant-based 
diets helps slow glucose absorption and improves gut microbiota, 
further contributing to better metabolic health. Moreover, the 
exclusion of animal products may reduce the intake of saturated fats 
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