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Abstract  

Badminton, a sport known for its speed, agility, and explosive movements, emphasizes the forehand smash, 

a critical offensive technique that can determine match outcomes. In pursuit of improving this skill, core 

and plyometric training have been widely explored as effective methods to increase smash velocity and 

vertical jump performance. This narrative review compares the effectiveness of these two training 

approaches, based on clinical and controlled studies, and finds that while both are beneficial, plyometric 

training offers a slightly superior impact on smash velocity. 
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Introduction 

Badminton is a fast-paced sport that demands agility, speed, and explosive power. The forehand smash is 

a key technique, directly affecting the success of a player. To improve smash velocity, training methods 

such as core and plyometric exercises are commonly used. 

Core training focuses on strengthening the muscles of the trunk, including the abdomen, lower back, and 

pelvis. Its primary purpose is to enhance balance, stability, and efficient force transfer between the upper 

and lower body, all of which are crucial for dynamic movements like a smash (1,2). 

Plyometric training, on the other hand, uses explosive movements such as jumps and bounds to activate 

the stretch-shortening cycle, helping to develop muscle power, speed, and neuromuscular coordination 

(3,4). 

Both training methods aim to enhance smash velocity and vertical jump performance, but their specific 

contributions to performance may vary. 
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Methodology 

This narrative review is based on an analysis of studies focusing on core and plyometric training for 

badminton players. Databases like PubMed, Google Scholar, and ScienceDirect were searched for peer-

reviewed articles using relevant keywords such as "core training," "plyometric training," "smash velocity," 

and "badminton." Criteria for inclusion were: 

 Studies that focused on core or plyometric training for badminton players. 

 Use of standardized tools (e.g., radar guns) to measure smash velocity. 

 Assessment of vertical jump performance. 

 Articles published in peer-reviewed journals. 

Effect of Core Training on Smash Velocity 

Core training is crucial for improving trunk stability, posture, and balance, which are essential for 

maintaining control during high-speed movements like smashes. The following benefits of core training 

have been documented: 

1. Improved Trunk Stability and Balance 

Core training helps in enhancing balance, which is critical for maintaining proper body posture 

during dynamic movements. Studies have shown that a stable core facilitates better control over 

the racket, leading to more accurate and powerful shots (5,6). 

2. Force Transfer Between Upper and Lower Body 

Core strength plays a key role in transferring force from the lower body to the upper body, which 

is vital for generating the power needed in a smash. A well-developed core improves the 

efficiency of this force transfer, making the smash more powerful (7). 

3. Injury Prevention 

Core training also aids in reducing the risk of injury, particularly in the lower back and abdominal 

muscles, which are vulnerable during explosive movements like smashes (8). Improved trunk 

stability can help players maintain proper alignment, thus preventing overuse injuries. 

In the reviewed studies, core training led to significant improvements in smash velocity and vertical jump 

performance, with an effect size of 1.10 for smash velocity (9). 

Effect of Plyometric Training on Smash Velocity 

Plyometric training is designed to enhance explosive strength by utilizing rapid stretching and shortening 

of muscles. The following benefits have been observed with plyometric exercises: 

1. Increased Muscle Power and Speed 

Plyometric exercises, such as jumping and bounding, increase muscle power by improving the 

stretch-shortening cycle. This leads to faster and more explosive movements, which are essential 

for increasing smash velocity (10,11). 

2. Neuromuscular Coordination 

Plyometric training enhances neuromuscular coordination, allowing players to execute shots more 

efficiently. This improved coordination contributes to faster and more effective shot execution, 

directly impacting the velocity of the smash (12). 

3. Vertical Jump Improvement 

Plyometric training is particularly effective in improving vertical jump height, a key factor in the 

execution of a powerful smash. Players with greater vertical jump height can position themselves 

better for attacking smashes, thus enhancing both accuracy and velocity (13). 
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In the studies reviewed, plyometric training resulted in greater improvements in smash velocity and vertical 

jump performance compared to core training, with an effect size of 1.30 for smash velocity (14). 

Comparative Analysis 

Both core and plyometric training were found to significantly improve smash velocity and vertical jump 

performance, but plyometric training demonstrated superior clinical effectiveness. The differences in 

effectiveness can be attributed to the nature of plyometric training, which directly targets explosive power 

development, an essential component for increasing smash velocity. 

 Core Training: Focuses more on stability, injury prevention, and efficient force transfer, which 

indirectly improves smash velocity. 

 Plyometric Training: Directly targets muscle power, speed, and neuromuscular coordination, 

providing a more substantial boost to smash velocity. 

Key Findings 

 Core training improved trunk stability, balance, and injury prevention, all of which contributed to 

better shot control and overall performance (5). 

 Plyometric training produced superior results in explosive power, neuromuscular coordination, and 

vertical jump height, leading to a more significant increase in smash velocity (14). 

 The effectiveness of each method varies depending on the athlete’s specific goals. Athletes aiming 

for greater explosive power should prioritize plyometric training, while core training should be used 

for injury prevention and improving overall stability (9). 

Practical Applications 

 Plyometric Training: Recommended for players aiming to enhance explosive power and increase 

smash velocity (12). It should be prioritized for improving vertical jump and neuromuscular 

coordination. 

 Core Training: Essential for maintaining stability, balance, and reducing injury risks. A 

combination of core exercises should be included in training programs for overall injury prevention 

and performance enhancement (8). 

 Combined Approach: A combined training approach, integrating both core and plyometric 

exercises, is likely to yield the best results. This approach ensures improvements in both explosive 

power and body control, leading to optimal performance on the court (15). 

Conclusion 

This narrative review demonstrates that both core and plyometric training are effective in improving smash 

velocity and vertical jump performance in badminton players. While plyometric training has a slight edge 

in terms of smash velocity improvement, core training is indispensable for stability, injury prevention, and 

force transfer. A combined approach that incorporates both core and plyometric exercises is recommended 

for optimal badminton performance. Future research should investigate the long-term effects of these 

training strategies and their broader impact on other aspects of badminton performance. 
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