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Abstract 

This paper aims to review current research on the ketogenic diet as a potential therapeutic 

approach for obesity and type 2 diabetes. This diet is characterized by high fat intake, moderate 

protein, and minimal carbohydrates, leading to a state of ketosis in which the body utilizes 

ketone bodies as its primary energy source. Studies indicate that the ketogenic diet may 

positively influence blood glucose control, enhance insulin sensitivity, and facilitate weight 

reduction, particularly relevant in the context of insulin resistance. The paper discusses the 

biological mechanisms underlying these effects, as well as potential risks associated with long-

term adherence to the diet. It underscores that, despite promising results, further research is 

necessary to better understand the long-term effects of the ketogenic diet and its applicability 

across various patient populations. Conclusions highlight the need for patient monitoring during 

the dietary regimen and the potential for integrating the ketogenic diet into a broader strategy 

for managing metabolic diseases. 

 

Keywords: Ketogenic diet, ketosis, ketone bodies, obesity, type 2 diabetes, metabolism, insulin 

sensitivity, glucose control, insulin resistance, biological mechanisms, metabolic processes, 

long-term use, inflammation, gut microbiota, neuroprotection, therapeutic effects, dietary 

changes, fat intake, carbohydrates, scientific research, lipid profile, side effects, 

supplementation, weight management, physical activity, dietary programs, patient education, 

dietary interventions. 

 

1.Introduction 

The ketogenic diet, characterized by high fat intake, moderate protein, and very low 

carbohydrates, is gaining popularity as a potential therapeutic approach for the treatment of 

obesity and type 2 diabetes. The objective of this diet is to induce a state of ketosis in which 

ketone bodies, rather than glucose, serve as the primary energy source. In recent years, 

numerous studies have investigated the effects of the ketogenic diet on metabolic health, with 

results suggesting that it may positively influence blood glucose control and enhance insulin 

sensitivity (1)(2). 

Type 2 diabetes and obesity are prevalent health issues that significantly impact patients' quality 

of life and healthcare systems. Both conditions are closely interconnected, making them a 

critical focus for research on the efficacy of various dietary strategies, including the ketogenic 

diet. 

 

https://orcid.org/0009-0009-2698-9519
https://orcid.org/0009-0001-3017-3514,


3 

 

This paper will conduct a detailed review of current research regarding the impact of the 

ketogenic diet on metabolic health. This analysis will encompass both the positive and negative 

aspects of employing this diet in the management of type 2 diabetes and obesity. It will also be 

essential to discuss the biological mechanisms underlying the beneficial effects of the ketogenic 

diet, as well as potential risks associated with its long-term use. 

Given the growing interest in the ketogenic diet as a tool for the therapy of metabolic diseases, 

understanding its effects on health becomes crucial for developing effective treatment and 

prevention strategies for these conditions. This work aims to contribute to a broader discussion 

on the ketogenic diet, its advantages and limitations, and its role in the context of current trends 

in medicine and healthy living (1)(2). 

 

2.Theoretical background 

2.1. Mechanisms of action of the ketogenic diet 

The ketogenic diet operates through a series of complex mechanisms that significantly influence 

bodily functions. A key aspect of this diet is the substantial reduction of carbohydrate intake, 

which leads to decreased blood glucose levels. In response to this condition, the body enters a 

state of ketosis, during which it begins to produce ketone bodies, such as β-hydroxybutyrate, 

acetoacetyl-CoA, and acetone. These substances become the primary energy source for cells, 

including neurons, which may enhance their functionality and metabolism. 

In the context of the nervous system, ketones exhibit neuroprotective properties, which are 

particularly relevant in the treatment of epilepsy and other neurodegenerative diseases. Changes 

in glucose and fat metabolism result in reduced inflammation, which is beneficial in numerous 

chronic conditions. The ketogenic diet also affects neurotransmission by modifying the levels 

of neurotransmitters such as GABA and glutamate, which may contribute to the stabilization of 

neuronal electrical activity and the reduction of seizures. 

Increased consumption of long-chain fats promotes improved insulin homeostasis, which is 

especially important for individuals with insulin resistance. Furthermore, this diet may 

influence the gut microbiome, with implications for metabolic health, including body weight 

regulation and blood lipid levels. Long-term adherence to the ketogenic diet leads to metabolic 

adaptations that may enhance the body's capacity to burn fat as an energy source. 

These transformations can also support better performance during physical activity. 

Additionally, the ketogenic diet may assist in reducing feelings of hunger and increasing satiety, 

facilitating weight management. There are also suggestions that ketone bodies may have 

protective effects on neuronal cells, potentially slowing the progression of neurodegenerative 

diseases such as Alzheimer’s and Parkinson’s. 

Due to its anti-inflammatory and metabolism-stabilizing properties, the ketogenic diet may 

serve as a valuable tool in the therapy of individuals with metabolic disorders, including obesity 

and type 2 diabetes. Research into these mechanisms is ongoing, and findings may contribute 

to a deeper understanding of the ketogenic diet's impact on health. As knowledge in this area 

expands, it becomes possible to tailor therapeutic strategies that utilize the ketogenic diet to 

enhance patients' quality of life. Future studies are anticipated to shed light on its long-term 

effects and potential clinical applications (2)(3)(4). 
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2.2. Epidemiology of type 2 diabetes and obesity 

The epidemiology of type 2 diabetes and obesity indicates a rising prevalence worldwide, 

presenting a significant public health challenge. Type 2 diabetes is currently one of the most 

frequently diagnosed metabolic disorders, and its occurrence is closely associated with obesity, 

which serves as a primary risk factor. Over the past few decades, there has been a notable 

increase in obesity rates, contributing to the escalating incidence of type 2 diabetes, particularly 

in low- and middle-income countries. Obesity not only heightens the risk of developing diabetes 

but also affects its progression and treatment efficacy. 

Specifically, adipocytes produce pro-inflammatory substances that can lead to insulin resistance, 

a key mechanism in the development of type 2 diabetes. In 2021, it was reported that 

approximately 537 million adults globally were living with diabetes, a figure projected to rise 

to 783 million by 2045. This increase is particularly concerning in the context of an aging 

population and lifestyle changes, such as poor diet and lack of physical activity. 

Epidemiological data suggest that individuals with obesity are up to five times more likely to 

develop type 2 diabetes compared to those with a normal body weight. 

Variations in the incidence of type 2 diabetes can also be observed based on geographical region, 

gender, and ethnic groups, indicating that environmental and genetic factors play a significant 

role in this epidemic. In response to the growing issue, coordinated actions at both public and 

individual levels are essential to effectively combat the development of obesity and type 2 

diabetes. Understanding the epidemiology of these conditions is crucial for developing effective 

preventive strategies and therapeutic interventions (6)(7)(8). 

 

2.3. The role of diet in managing metabolic diseases 

Diet plays a crucial role in managing metabolic diseases, particularly in the context of obesity 

and type 2 diabetes. A well-balanced diet can significantly influence weight control and the 

improvement of metabolic parameters. Research has demonstrated that dietary patterns, such 

as the Mediterranean diet, can contribute to the prevention of diabetes development and slow 

its progression (12). Specifically, this diet, rich in fiber, healthy fats, and antioxidants, 

positively impacts insulin sensitivity (12). Moreover, diet can support physical activity, which 

is vital for maintaining metabolic health in older adults (10). Studies indicate that dietary 

interventions in older populations can enhance physical functions and quality of life (10). 

It is also essential that dietary approaches are tailored to individual patient needs, as the 

effectiveness of a diet can vary from person to person (9). In addition to diet, regular physical 

activity is a key element in the prevention and treatment of metabolic diseases (13). The 

combination of diet and exercise can significantly increase the likelihood of preventing or 

delaying the onset of diabetes (13). It is noteworthy that dietary changes, such as reducing 

carbohydrate and saturated fat intake, can lead to significant weight loss and improved health 

(11). Research has also shown that pharmacotherapy combined with dietary management may 

be more effective in reducing body weight and improving health parameters (11). 

Another important aspect is patient awareness regarding healthy eating, which can be supported 

through appropriate educational dietary programs (9). Systematic reviews have indicated that 

individuals at high risk for diabetes should be included in dietary interventions and support 

programs (14).  
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In the context of obesity, the diet should be balanced and tailored to taste preferences to enhance 

its acceptance and long-term adherence (11). Studies suggest that diets based on natural 

products with limited processed foods may yield the best health outcomes (12). 

Finally, it is important to emphasize the value of regular consultations with a dietitian, who can 

assist in developing an individualized nutrition plan (10). Maintaining a healthy body weight, 

along with monitoring blood glucose levels, is critical for individuals with diabetes (14). Patient 

education about the effects of diet and lifestyle can significantly influence their self-discipline 

and motivation to implement positive changes (9). Collaboration between health professionals 

and patients is essential for achieving long-term outcomes in the management of metabolic 

diseases (13). Understanding the mechanisms by which diet affects the body allows for more 

effective approaches to treatment and prevention (12). 

 

3. Review of scientific research 

3.1. Ketogenic diet and type 2 diabetes 

The ketogenic diet, characterized by low carbohydrate intake and high fat consumption, is 

gaining increasing attention as a supportive method for the treatment of type 2 diabetes. 

Numerous studies, including meta-analyses and systematic reviews, affirm its positive effects 

on glycemic control and improved insulin sensitivity in individuals with diabetes (15). By 

drastically reducing carbohydrate intake, the ketogenic diet lowers blood glucose levels, leading 

to stabilized glycemia and a reduction in insulin requirements (16). Patients adhering to this 

diet also exhibit lower levels of glycated hemoglobin (HbA1c), a key indicator of long-term 

diabetes control (17). 

The restriction of carbohydrates results in an increased concentration of ketone bodies, which 

serve as an alternative energy source, contributing to reduced glycemic fluctuations and 

improved insulin response (18). Consequently, the ketogenic diet enhances insulin sensitivity, 

potentially alleviating the symptoms of insulin resistance, one of the primary causes of type 2 

diabetes (20). Weight loss, frequently observed in patients following this diet, also plays a 

significant role in improving insulin sensitivity, as supported by review studies (15). 

Research by Jing et al. (2023) (19) indicates that the ketogenic diet is among the most effective 

dietary interventions for enhancing glycemic control, surpassing other nutritional strategies. 

The stabilization of blood sugar levels resulting from this diet also helps to limit postprandial 

glucose spikes, which may lead to reduced oxidative stress and decreased inflammation 

associated with type 2 diabetes (16). The reduction in carbohydrate intake allows for lower 

fasting insulin levels and diminishes the need for insulin therapy, potentially improving 

treatment outcomes and preventing complications (17). 

Furthermore, the ketogenic diet influences the reduction of visceral and hepatic fat, which 

contribute to insulin resistance and metabolic disorders (18). These mechanisms enhance 

glycemic control and enable better regulation of blood sugar levels by the body. The increased 

insulin sensitivity allows for more effective glucose management without the necessity of high 

doses of insulin or antidiabetic medications (20). 
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3.2. Ketogenic diet and obesity 

The ketogenic diet (KD), particularly in the form of very low-calorie ketogenic diet (VLCKD), 

has proven effective for weight reduction, with its mechanisms of action differing from those 

of other low-calorie diets. It consists of minimal carbohydrate intake and induces a state of 

ketosis, in which the body utilizes fats as its primary energy source, thereby promoting the 

burning of adipose tissue (21). Ketosis contributes to appetite suppression by decreasing levels 

of ghrelin, the hunger hormone, which facilitates the control of caloric intake (22). Additionally, 

the KD influences insulin levels by stabilizing its secretion, a critical factor for individuals with 

insulin resistance and type 2 diabetes, conditions often associated with obesity (23). 

Research conducted by Cunha et al. (2020) (21) demonstrated that VLCKD exhibited greater 

efficacy in reducing visceral and hepatic fat compared to traditional low-calorie diets. Patients 

on a ketogenic diet lost more weight in a shorter time frame, which is advantageous for those 

with severe obesity or metabolic diseases. Furthermore, a meta-analysis by Choi et al. (2020) 

(22) indicated that the ketogenic diet is more effective in improving metabolic parameters, such 

as triglyceride and HDL cholesterol levels, which also supports weight reduction. Studies have 

also shown that the ketogenic diet helps preserve muscle mass during weight loss, which is 

beneficial for maintaining physical activity and basal metabolic rate (23). 

In comparing KD to the Mediterranean diet, research by Lambadiari et al. (2024) (24) revealed 

that both diets can effectively reduce inflammation in patients with obesity and conditions such 

as psoriatic arthritis. However, KD was found to be more effective for rapid weight loss and 

inflammation reduction, while the Mediterranean diet better supports long-term cardiovascular 

health. Compared to standard low-calorie diets, KD demonstrates higher efficacy in short-term 

weight loss but requires a more restrictive approach, which may limit its long-term adherence 

(22). Although vegetarian diets offer numerous health benefits, they do not match the ketogenic 

diet in terms of reducing blood sugar levels. The carbohydrate restrictions in the ketogenic diet 

allow for more stable glucose levels, which is particularly important for individuals with type 

2 diabetes (27). 

The ketogenic diet is also distinguished by its influence on biochemical changes that contribute 

to its effectiveness in weight reduction, such as the regulation of blood glucose levels and the 

reduction of insulin resistance. In the context of sustained weight loss and metabolic benefits, 

KD offers unique mechanisms, though the Mediterranean diet may be a better option for 

patients with cardiovascular diseases seeking a more sustainable long-term dietary approach 

(24). 

 

4. Benefits and risks of the ketogenic diet 

The ketogenic diet, characterized by its low carbohydrate and high fat content, is gaining 

popularity due to its potential health benefits. One of the primary advantages of this diet is its 

ability to support glucose control, which is particularly important for individuals with type 2 

diabetes (27). Research indicates that the ketogenic diet can improve insulin sensitivity and 

stabilize blood sugar levels, leading to enhanced glycemic management (28). Additionally, it is 

noteworthy that this diet may positively influence gut microbiota, which could confer further 

health benefits (25). Weight loss is another frequently cited effect of the ketogenic diet, 

potentially contributing to a reduced risk of cardiovascular diseases (26).  
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However, the adoption of a ketogenic diet is associated with certain risks, including the 

possibility of nutrient deficiencies, particularly of vitamins and minerals (30). Prolonged 

adherence to this diet may also lead to fat accumulation in the liver, which is undesirable, 

especially in individuals with pre-existing health conditions (29). The phenomenon commonly 

referred to as "keto flu," characterized by fatigue and headaches, is a prevalent issue that may 

arise during the initial stages of the diet (26). Furthermore, for some individuals, the restrictions 

associated with the ketogenic diet can be challenging to maintain, leading to a yo-yo effect (27). 

It is crucial to consult a healthcare professional or a dietitian prior to initiating the diet, to tailor 

it to individual needs (28). Education regarding the diet and monitoring one's well-being are 

essential to avoid potential pitfalls (25). While the ketogenic diet may yield rapid results, its 

long-term health effects remain the subject of ongoing research (30). In the context of health, a 

balanced and individualized approach is critical to determine whether this diet is suitable for a 

given individual (29). Therefore, it is valuable to analyze both the benefits and risks associated 

with the ketogenic diet to make informed health decisions (26). 

 

5. Conclusions 

The ketogenic diet (KD) is gaining popularity as a therapeutic approach in the treatment of 

obesity and type 2 diabetes. It is characterized by high fat intake, moderate protein consumption, 

and minimal carbohydrate intake. Transitioning into a state of ketosis, in which the body utilizes 

ketone bodies as its primary energy source, leads to a reduction in blood glucose levels and an 

improvement in insulin sensitivity. Numerous studies confirm that this diet positively 

influences glycemic control and promotes weight loss. The mechanisms of action include a 

reduction in inflammation, enhancement of insulin homeostasis, and beneficial changes in the 

gut microbiome. Long-term adherence to the ketogenic diet may result in metabolic adaptations 

that increase the body's capacity to burn fat. 

The ketogenic diet may serve as an effective intervention in the management of type 2 diabetes 

and obesity. Its efficacy in stabilizing glycemia and reducing insulin resistance renders it a 

valuable therapeutic tool. The reduction in appetite and improvement in satiety contribute to 

effective weight management. Research indicates that this diet may be more effective in 

reducing visceral fat compared to standard low-calorie diets. However, the implementation of 

the ketogenic diet should be monitored by specialists to minimize the risk of side effects, such 

as nutrient deficiencies. 

Despite promising results, there is a need for further research regarding the long-term effects 

of the ketogenic diet. Future studies should focus on assessing the impact of this diet on various 

patient populations, including individuals with comorbid conditions. Additionally, 

investigating the ketogenic diet's effects on mental health and neurodegenerative disorders is 

recommended. It is crucial to determine the optimal approach to its application, including 

potential use as short-term interventions or as part of a broader treatment strategy. Research 

should also account for variations in dietary effects based on genetics, lifestyle, and other risk 

factors. 

The ketogenic diet holds potential as an effective strategy for the treatment of obesity and type 

2 diabetes; however, its use requires caution and appropriate medical supervision. Regular 

monitoring and meal planning are essential to prevent potential deficiencies.  
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As research progresses, we can anticipate a better understanding of its long-term effects and its 

role in metabolic health. 

 

Summary 

The article discusses the ketogenic diet as a potential therapeutic method for treating obesity 

and type 2 diabetes, emphasizing its mechanism of action through inducing a state of ketosis, 

where ketone bodies become the primary energy source. Research suggests that this diet may 

improve blood glucose control and insulin sensitivity, which are critical in the context of insulin 

resistance. The article also outlines the mechanisms of the diet, such as the reduction of 

inflammation, its impact on the gut microbiome, and the satiety effect that supports weight 

management. 

The ketogenic diet, particularly in its low-caloric form, demonstrates greater efficacy in weight 

loss and the improvement of metabolic parameters compared to traditional low-calorie diets. 

Despite these promising outcomes, the authors highlight the risk of nutrient deficiencies and 

potential long-term side effects, such as "keto flu." They emphasize the necessity for diet 

monitoring by specialists and further research into its long-term health effects. The conclusion 

drawn is that the ketogenic diet may serve as an effective therapeutic strategy but requires 

caution and a personalized approach to patient care. 
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