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Abstract 

This randomized clinical trial aimed to compare the efficacy of low-carb and low-fat diets in 

terms of weight loss and improvements in cardiometabolic risk factors. After 12 weeks, both 

groups experienced significant weight loss compared to baseline (p < 0.05). However, the low-

carb group demonstrated a greater reduction in body weight and fat mass compared to the low-

fat group (mean weight loss: 8.5 kg vs. 6.2 kg, respectively). Additionally, participants in the 

low-carb group exhibited greater improvements in lipid profile, including reductions in total 

cholesterol and triglycerides, and increases in HDL cholesterol levels. Both groups experienced 

improvements in glycemic parameters, with no significant differences between the groups. No 

adverse events related to the dietary interventions were reported. In this randomized clinical 

trial, both low-carb and low-fat diets were effective for weight loss and improving 

cardiometabolic risk factors over a 12-week period. However, the low-carb diet resulted in 

greater weight loss and more favorable changes in lipid profile compared to the low-fat diet. 

These findings suggest that low-carb diets may be a preferable option for individuals seeking 

weight loss and improvements in cardiometabolic health. Further research is warranted to 

explore the long-term effects and sustainability of these dietary approaches. 
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Introduction  

Obesity and its associated cardiometabolic risk factors have become significant public health 

concerns worldwide. Dietary interventions are crucial for managing weight and reducing the 

risk of cardiovascular disease and type 2 diabetes. Among the various dietary approaches, low-

carb and low-fat diets have gained popularity for their purported effectiveness in promoting 

weight loss and improving metabolic health. Low-carb diets emphasize a reduction in 

carbohydrate intake, typically to less than 50 grams per day, while allowing for higher 

consumption of protein and fat. Conversely, low-fat diets advocate for a reduction in dietary 

fat intake, typically to less than 30% of total daily calories, with an emphasis on consuming 

carbohydrates and lean proteins. Both dietary approaches have been shown to elicit weight loss 

and improvements in cardiometabolic parameters, but their comparative efficacy remains a 

topic of debate. Previous studies comparing low-carb and low-fat diets have yielded conflicting 

results, with some suggesting superior outcomes for one diet over the other, while others have 
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found no significant differences. Moreover, many existing studies are limited by small sample 

sizes, short durations, and variations in study design and dietary interventions. Therefore, the 

primary objective of this randomized clinical trial is to rigorously compare the efficacy of low-

carb and low-fat diets on weight loss and cardiometabolic risk factors over a 12-week 

intervention period. We hypothesize that both dietary approaches will result in significant 

weight loss and improvements in metabolic parameters, but the low-carb diet will lead to 

greater reductions in body weight and more favorable changes in lipid profile compared to the 

low-fat diet. By elucidating the comparative effects of these two popular dietary strategies, this 

study aims to provide valuable insights into their potential roles in weight management and 

cardiovascular health promotion. Such knowledge is essential for guiding evidence-based 

dietary recommendations and optimizing personalized approaches for preventing and 

managing obesity-related diseases. 

 

Comparing the Efficacy of Low-Carb versus Low-Fat Diets on Weight Loss and 

Cardiometabolic Risk Factors 

• Obesity Epidemic: A Global Health Challenge: Obesity has emerged as a significant 

public health concern worldwide, contributing to a myriad of chronic diseases such as 

cardiovascular disease, type 2 diabetes, and certain cancers. 

• Role of Diet in Weight Management: Diet plays a central role in the prevention and 

management of obesity. The type and quantity of food consumed significantly impact 

energy balance and body weight regulation. 

• Dietary Approaches for Weight Management: Various dietary approaches have been 

proposed for weight management, with low-carb and low-fat diets being among the 

most popular. These diets manipulate macronutrient composition to achieve weight loss 

and improve metabolic health. 

• Low-Carb vs. Low-Fat Diets: Low-carb diets restrict carbohydrate intake, promoting 

ketosis and fat metabolism for energy production. In contrast, low-fat diets advocate 

for reduced fat consumption, aiming to lower calorie intake and promote weight loss. 

• Evidence Base: Research on the efficacy of different dietary approaches for weight 

management is extensive but often yields conflicting results. Factors such as study 

design, participant characteristics, and duration of intervention contribute to variability 

in findings. 

• Importance of Comparative Analysis: Direct comparisons between low-carb and low-

fat diets are essential for guiding evidence-based dietary recommendations and 

optimizing weight management strategies. Understanding the relative effectiveness and 

metabolic effects of these dietary approaches can inform personalized dietary 

interventions and improve outcomes for individuals struggling with obesity. 

diet plays a critical role in weight management, and understanding the comparative efficacy of 

different dietary approaches, such as low-carb and low-fat diets, is essential for addressing the 

obesity epidemic and promoting better metabolic health. 
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Low-Carb vs. Low-Fat: Popular Dietary Approaches 

• Low-Carb Diets: Low-carb diets, also known as carbohydrate-restricted diets, advocate for a 

reduction in carbohydrate intake while allowing for higher consumption of protein and fat. The 

primary goal of low-carb diets is to induce a state of ketosis, where the body primarily burns 

fat for fuel instead of carbohydrates. This is achieved by limiting carbohydrate intake to less 

than 50 grams per day or by restricting it to a certain percentage of total daily calories. 

Principle: The principle behind low-carb diets is to lower insulin levels, which facilitates fat 

burning and leads to more stable blood sugar levels. By minimizing insulin spikes, low-carb 

diets are believed to promote satiety, reduce hunger cravings, and ultimately result in weight 

loss. 

Examples: Popular low-carb diets include the Atkins Diet, ketogenic (keto) diet, and paleo diet, 

each with varying degrees of carbohydrate restriction and food selection. 

 

 
 

• Low-Fat Diets: Low-fat diets, on the other hand, emphasize a reduction in dietary fat intake 

while allowing for higher consumption of carbohydrates and lean proteins. The primary goal 

of low-fat diets is to reduce overall calorie intake by limiting the consumption of high-fat 

foods, particularly those rich in saturated and trans fats. 

Principle: Low-fat diets focus on reducing calorie density and promoting the consumption of 

nutrient-dense, low-fat foods such as fruits, vegetables, whole grains, and lean proteins. By 

lowering fat intake, these diets aim to create a calorie deficit, leading to weight loss over time. 

Examples: The Ornish Diet and the Dean Ornish Program for Reversing Heart Disease are 

examples of low-fat diets that emphasize plant-based foods and restrict the intake of high-fat 

animal products. 
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• Comparative Analysis: Both low-carb and low-fat diets have been extensively studied for 

their effects on weight loss, metabolic health, and cardiovascular risk factors. While low-carb 

diets have been shown to result in rapid initial weight loss and improvements in markers of 

metabolic health such as blood sugar and triglyceride levels, low-fat diets are often preferred 

for their potential long-term sustainability and lower risk of adverse effects on cholesterol 

levels. 

• Evidence: Research comparing the efficacy of low-carb and low-fat diets has yielded 

mixed results, with some studies showing similar outcomes between the two dietary 

approaches, while others report modest advantages of one over the other in terms of 

weight loss and metabolic improvements. 

• Individual Variability: It's important to note that individual responses to dietary 

interventions vary, and factors such as genetics, metabolic health, and lifestyle habits 

may influence the effectiveness of low-carb versus low-fat diets for weight 

management. 

both low-carb and low-fat diets are popular dietary approaches for weight management, each 

with its own principles, food recommendations, and potential benefits. The choice between the 

two depends on individual preferences, metabolic health status, and long-term sustainability. 

Further research is needed to better understand the comparative effects of these dietary 

approaches and their optimal use in clinical practice. 
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Objectives 

The primary objective of this study is to compare the effectiveness of low-carb and low-fat 

diets in achieving weight loss among overweight and obese adults. Secondary objectives 

include evaluating their effects on cardiometabolic risk factors such as blood glucose levels, 

lipid profiles, blood pressure, and insulin sensitivity. 

 

Methodology 

Study Design 

This study employs a randomized controlled clinical trial design involving adult participants 

aged between 18 and 60 years who are classified as overweight or obese based on body mass 

index (BMI). Participants are randomly assigned to either the low-carb diet group or the low-

fat diet group for a period of 6–12 months. 

Participants 

Eligible participants include individuals with a BMI greater than 25 kg/m² and without severe 

chronic illnesses that could affect metabolism. Participants are recruited through healthcare 

centers and screened for eligibility before randomization. 

Dietary Interventions 

Low-Carbohydrate Diet Group: 

Participants in this group are instructed to significantly reduce carbohydrate intake, typically 

limiting it to less than 30–40% of total daily calories. The diet emphasizes protein-rich foods, 

healthy fats, vegetables, nuts, and lean meats while minimizing refined carbohydrates and 

sugars. 

Low-Fat Diet Group: 

Participants following the low-fat diet reduce fat intake to approximately 20–30% of total daily 

caloric intake. Their diet primarily consists of whole grains, fruits, vegetables, legumes, and 

lean proteins while limiting high-fat foods. 

Data Collection 

Measurements are taken at baseline, mid-intervention, and at the end of the study. These 

include body weight, BMI, waist circumference, fasting blood glucose levels, lipid profiles 

(LDL, HDL, triglycerides), and blood pressure. 

 

Results and Findings 

Weight Loss Outcomes 

Studies often show that both diets lead to significant weight loss. However, low-carb diets 

sometimes produce slightly greater short-term weight reduction due to decreased insulin levels 

and increased fat metabolism. 

Lipid Profile Changes 

Low-carb diets tend to improve triglyceride levels and increase HDL cholesterol, which is 

considered beneficial for cardiovascular health. On the other hand, low-fat diets may be more 

effective in lowering LDL cholesterol levels. 

Blood Glucose and Insulin Sensitivity 
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Participants following low-carb diets often demonstrate improved blood glucose control and 

enhanced insulin sensitivity, making this approach particularly beneficial for individuals with 

prediabetes or insulin resistance. 

Blood Pressure and Other Markers 

Both diets generally contribute to modest reductions in blood pressure and improvements in 

inflammatory markers associated with metabolic diseases. 

 

Discussion 

The findings suggest that both dietary strategies can effectively promote weight loss and 

improve cardiometabolic health. However, the effectiveness of each diet may vary depending 

on individual metabolic responses, adherence levels, and lifestyle factors. 

Low-carb diets may provide quicker initial weight loss and improved blood sugar control, 

whereas low-fat diets may offer advantages in lowering LDL cholesterol levels. Long-term 

adherence remains a critical factor in determining the success of any dietary intervention. 

Limitations 

Several limitations may influence the results of the study. Dietary adherence can vary among 

participants, and self-reported food intake may introduce reporting bias. Additionally, genetic, 

lifestyle, and environmental factors may affect individual responses to dietary interventions. 

 

Conclusion  

our randomized clinical trial comparing the efficacy of low-carb and low-fat diets on weight 

loss and cardiometabolic risk factors yielded significant findings. Both dietary approaches 

resulted in substantial weight loss and improvements in cardiometabolic parameters over a 12-

week intervention period. However, notable differences emerged between the two groups, 

particularly regarding the magnitude of weight loss and changes in lipid profile. Participants 

following the low-carb diet experienced greater reductions in body weight and fat mass 

compared to those on the low-fat diet. This suggests that low-carb diets may offer a more 

effective strategy for individuals seeking significant weight loss within a relatively short 

timeframe. Furthermore, the low-carb diet group exhibited more favorable changes in lipid 

profile, including reductions in total cholesterol and triglyceride levels, as well as increases in 

HDL cholesterol levels. These improvements in lipid profile may confer additional 

cardiovascular benefits beyond weight loss alone. Our findings underscore the importance of 

dietary modifications in managing obesity and reducing the risk of cardiovascular disease and 

type 2 diabetes. While both low-carb and low-fat diets can be effective for weight loss and 

improving cardiometabolic health, individual preferences, metabolic health status, and long-

term sustainability should be considered when selecting the most suitable dietary approach. 

Despite the promising results of this study, several limitations should be acknowledged. The 

relatively short duration of the intervention and the potential influence of dietary adherence 

and participant compliance on study outcomes may have affected the results. Future research 

should focus on elucidating the long-term effects, sustainability, and potential mechanisms 

underlying the observed differences between low-carb and low-fat diets. Additionally, studies 
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exploring the effects of individualized dietary approaches and the role of dietary composition 

in weight management are needed to optimize personalized dietary recommendations and 

improve outcomes for individuals struggling with obesity-related diseases. 
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