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Abstract 

This study explores the regulation of body weight in Mixed Martial Arts 

(MMA), emphasizing the role of water balance and energy expenditure. By 

examining the physiological, nutritional, and training strategies, the research 

provides insights into optimizing performance and health outcomes. The 

findings aim to support athletes and coaches in developing evidence-based 

approaches to weight management. 
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Introduction 

Mixed Martial Arts (MMA) is a physically demanding sport where athletes often 

need to regulate their body weight to meet specific weight class requirements. 

This process involves various strategies, including water manipulation, caloric 

restriction, and intense training regimens. While weight regulation can enhance 

performance and meet competitive demands, improper management can lead to 

adverse health outcomes such as dehydration, decreased endurance, and long-

term organ damage [1]. 

The practice of "weight cutting," a common phenomenon in MMA, is a critical 

component of weight regulation. Athletes often rely on rapid weight-loss 

methods, such as diuretics and extreme caloric deficits, which pose risks to both 

short- and long-term health. These methods can lead to reduced muscle strength, 

impaired cognitive function, and an increased likelihood of injuries during 

competition. The physiological and psychological stresses associated with 

weight cutting highlight the need for effective and scientifically supported 

approaches to body weight regulation [2]. 

In addition, MMA fighters must balance their weight-management practices 

with the need to optimize their energy levels for peak performance. This 

balancing act requires a nuanced understanding of nutrition, hydration, and 
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training demands. As such, this study aims to explore sustainable and 

scientifically supported approaches to body weight regulation, focusing on water 

balance and energy expenditure [3]. 

The primary objective of this research is to examine the mechanisms of body 

weight regulation in MMA athletes, with a focus on water balance and energy 

expenditure. By analyzing scientific literature and case studies, this research 

aims to provide evidence-based recommendations for safer and more effective 

weight management practices. Secondary objectives include identifying the 

physiological impacts of rapid weight loss and highlighting best practices for 

recovery and rehydration after weigh-ins. 

 

Methods 

Literature Review: A comprehensive review of existing studies on water 

balance, energy expenditure, and weight regulation in combat sports was 

conducted. Databases such as PubMed, Scopus, and Google Scholar were 

utilized. The review focused on peer-reviewed articles published within the last 

two decades to ensure the relevance of the findings. 

1. Case Study Analysis: Data from professional MMA athletes were analyzed to 

understand practical applications of weight regulation techniques. Case studies 

included analysis of training logs, dietary intake records, and hydration 

protocols. 

2. Physiological Measurements: Relevant data, including total body water 

(TBW), resting metabolic rate (RMR), and energy expenditure during training, 

were collected from secondary sources to validate theoretical findings. The data 

were then compared to identify patterns and correlations between weight 

regulation practices and performance outcomes [4,5]. 

 

Results.  

1. Water Balance in MMA Athletes: Water balance is a critical factor in body 

weight regulation, particularly during the weight-cutting phase. MMA athletes 

often rely on acute dehydration methods to reduce body weight quickly before 

weigh-ins. Studies have shown that reducing water intake combined with 

diuretic practices can lead to weight losses of up to 5-10% of total body weight 

within 24-48 hours [6]. However, this approach significantly impacts 

cardiovascular and thermoregulatory functions, reducing overall performance. 
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Moreover, severe dehydration can lead to electrolyte imbalances, increasing the 

risk of muscle cramps, kidney dysfunction, and heat-related illnesses [7]. 

To mitigate risks, athletes are encouraged to focus on gradual water 

manipulation strategies, including controlled sodium intake and electrolyte 

balance. For example, tapering water intake over a week while maintaining a 

high-sodium diet can help reduce water retention without severe dehydration. 

Proper rehydration protocols after weigh-ins, which include a combination of 

water, electrolytes, and carbohydrates, are essential for restoring performance 

capacity and preventing injuries during competition [8]. 

2. Energy Expenditure During Training: Energy expenditure in MMA is highly 

variable, depending on the intensity and type of training. High-intensity interval 

training (HIIT), grappling, and resistance training are commonly employed to 

increase metabolic rates and support weight regulation. Research indicates that 

energy expenditure during MMA training can range from 600 to 1,200 kcal per 

session, depending on individual metabolic rates and training intensity [9]. 

Athletes often combine high energy expenditure with caloric restriction to 

achieve weight loss. However, excessive caloric deficits can impair recovery, 

reduce glycogen stores, and weaken the immune system. Instead, athletes should 

focus on macronutrient timing to support energy demands during training. For 

instance, consuming a high-carbohydrate meal 3-4 hours before training can 

improve endurance and reduce fatigue [10]. 

3. Nutritional Strategies for Weight Regulation: Nutrition plays a vital role in 

body weight regulation. Athletes should prioritize lean proteins, low-glycemic 

carbohydrates, and healthy fats to support muscle maintenance and energy 

production. Additionally, micronutrients such as sodium, potassium, and 

magnesium are crucial for maintaining electrolyte balance during weight cutting 

[11]. 

Intermittent fasting and ketogenic diets have gained popularity among MMA 

athletes. While these approaches may aid in short-term weight loss, their long-

term effects on performance and health remain uncertain. Personalized nutrition 

plans based on metabolic testing and dietary preferences are more effective in 

achieving sustainable weight regulation [12]. 

4. Combined Strategies for Weight Regulation: Effective weight regulation 

combines both water manipulation and energy expenditure. Athletes who 

integrate gradual weight-loss strategies over weeks, rather than days, experience 
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fewer adverse effects on performance and health. Advanced tools such as 

wearable devices and apps have improved the precision of weight regulation by 

monitoring hydration levels, caloric intake, and energy expenditure in real-time 

[13]. These technologies allow athletes to make data-driven adjustments to their 

training and nutrition plans. 

This study highlights the complexities of body weight regulation in MMA, 

emphasizing the need for evidence-based practices. Water manipulation and 

energy expenditure are interdependent factors requiring careful management to 

optimize performance and health. Rapid weight-loss methods, while effective in 

achieving short-term goals, carry significant risks. For example, studies have 

documented cases of cardiac arrhythmias and acute kidney injuries resulting 

from extreme dehydration during weight cutting [14]. 

Gradual weight-loss strategies, supported by scientific evidence, are 

recommended for long-term success. These include periodized nutrition plans, 

regular hydration monitoring, and structured training regimens. Additionally, 

the role of mental health should not be overlooked. The psychological stress 

associated with weight regulation can impact an athlete’s motivation and 

adherence to training protocols. Coaches and sports psychologists should work 

collaboratively to address these challenges [15]. 

Future research should explore the psychological aspects of weight regulation, 

as mental health plays a crucial role in an athlete's ability to adhere to weight-

management protocols. Additionally, advancements in hydration and energy-

tracking technologies hold promise for refining weight-regulation strategies. 

Research on the impact of genetic factors on metabolism and water retention 

could further personalize weight-management practices for MMA athletes [16]. 

 

Conclusion 

Regulating body weight in MMA involves a delicate balance between water 

manipulation and energy expenditure. This study underscores the importance of 

adopting scientifically validated methods to minimize health risks while 

optimizing performance. Athletes and coaches should prioritize gradual weight-

loss strategies, proper hydration, and balanced nutrition to achieve sustainable 

outcomes. Further research is necessary to enhance our understanding of the 

physiological and psychological aspects of weight regulation in combat sports. 
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By implementing evidence-based practices, MMA athletes can improve their 

performance while safeguarding their long-term health. 
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