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Comparison of anaerobic power and speed parameters in elite 

male muay thai athletes by weight class 

Abstract 

The purpose of this study is to examine how anaerobic power and speed parameters differ across weight classes in elite male 
Muay Thai athletes. A total of 42 athletes voluntarily participated in the study, divided into 60 kg, 70 kg, and 80 kg weight 
groups. A cross-sectional comparative design was adopted. Anaerobic power was measured using the Wingate Anaerobic Test 
(WAnT), while speed was assessed through 10 m and 30 m sprint tests. Data were analyzed using SPSS 26.0. Significant 
differences were found in Peak Power (W) between the 60 kg and 70 kg groups (p =0.016), and between the 70 kg and 80 kg 
groups (p = 0.003). The highest peak power values were recorded in the 80 kg group. In terms of Average Power (W), all 
weight groups differed significantly, with the 80 kg group again showing the highest values. However, when considering 
relative Average Power (W/kg), the 60 kg group demonstrated superior power output in proportion to body weight. These 
findings indicate that anaerobic performance characteristics in Muay Thai athletes vary by weight class, and such differences 
should be considered in training program design and performance evaluation processes. 
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EXTENDED ABSTRACT 

Muay Thai is a high-intensity combat sport characterized by repeated short bursts of explosive 

movement, demanding advanced neuromuscular coordination, anaerobic capacity, and speed. Success 

in this discipline depends not only on technical and tactical skills but also on superior physical fitness. 

As athletes are grouped into weight classes to ensure fair competition, understanding how key 

performance parameters such as anaerobic power and sprinting ability vary across weight divisions 

becomes essential for optimizing training regimens. Although research on anaerobic profiles in combat 

sports such as judo and MMA is increasing, similar investigations specifically targeting elite Muay Thai 

athletes remain limited. This study aimed to investigate how anaerobic power and sprint parameters 

differ among elite male Muay Thai athletes from three distinct weight categories (60 kg, 70 kg, and 80 

kg). It further aimed to provide evidence-based insights for coaches and practitioners involved in sport-

specific training and performance evaluation. A total of 42 elite male Muay Thai athletes voluntarily 

participated in the study. The participants were equally distributed across three weight classes: 60 kg, 

70 kg, and 80 kg. A cross-sectional comparative design was adopted. Anaerobic power was assessed 

using the Wingate Anaerobic Test (WAnT), which provided values for peak power (W), mean power 

(W and W/kg), and fatigue index. Sprint performance was measured through 10 m and 30 m sprint tests, 

utilizing a photocell timing system. Anthropometric data, including height, body mass, body fat 

percentage, and muscle mass, were also collected. All participants were advised to refrain from stimulant 

substances and intense physical activity before testing. Ethics approval was obtained from the 

SPSS 26.0. After verifying data normality via the Shapiro-Wilk test, one-way ANOVA was conducted 

to identify significant differences in performance variables among the three weight classes. Post-hoc 

comparisons were made using the Tukey HSD test. The significance level was set at p<0.05. Significant 

differences were observed in absolute peak power (W) and mean power (W) between weight categories, 

with the 80 kg group demonstrating the highest values (p<0.05). However, when normalized to body 

weight (W/kg), the 60 kg group exhibited superior relative power output. No significant differences 

were found among the groups in sprint times (10 m and 30 m), peak power per kilogram (W/kg), or 

fatigue index. These findings suggest that while heavier athletes produce greater absolute power due to 

increased muscle mass, lighter athletes may be more efficient in generating power relative to their body 

weight. The results align with existing literature in judo and MMA, which shows that heavier athletes 

tend to generate greater absolute force, while lighter athletes may excel in relative terms. In combat 

sports like Muay Thai, where rapid execution of explosive techniques is vital, relative anaerobic capacity 

becomes a critical performance determinant. The absence of sprint time differences across groups 

indicates that speed might be influenced by other factors such as neuromuscular coordination and 

technique, rather than body mass alone. For training optimization, heavier athletes should emphasize 

maximal force development, whereas lighter athletes may benefit more from training focused on relative 
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power output and speed. Incorporating high-intensity interval training (HIIT) and plyometric drills could 

improve anaerobic performance across all weight classes. Routine performance monitoring is 

recommended to tailor individual training prescriptions and track athlete progress. This study was 

limited to male participants and employed a cross-sectional design. Future studies should include female 

athletes and consider longitudinal approaches to assess training-induced changes. Additionally, 

incorporating more diverse anaerobic assessments and biomechanical analyses could enhance 

understanding of performance profiles in Muay Thai athletes. Anaerobic power characteristics vary 

significantly among Muay Thai athletes based on weight class. Absolute power increases with body 

mass, while relative power favors lighter athletes. These findings underscore the importance of 

individualized training approaches and suggest that weight class should be considered when evaluating 

and designing anaerobic performance programs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


