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INTRODUCTION  

Wrestling, one of the oldest combat sports, demands 

an exceptional combination of physical strength, agility, 

endurance, and tactical skill. As a high-intensity, physically 

demanding sport, wrestling places considerable strain on 

athletes, requiring them to maintain peak physical fitness and 

mental resilience. Historically, training practices in wrestling 

have emphasized strength and technique; however, with the 

advancements in sports science, modern training 

methodologies now incorporate insights from biomechanics, 

physiology, and psychology to optimize performance and 

reduce injury risks (Callan et al., 2000; Yoon, 2002). This 

integration of science-based training has revolutionized the 

approach to conditioning and skill acquisition in wrestling, 

allowing athletes to train more efficiently and achieve higher 

performance levels (Kraemer et al., 2001). 

Sports science has transformed many aspects of 

wrestling training. For example, biomechanics enables athletes 

and coaches to analyze wrestling movements in detail, 

identifying areas where technique improvements can lead to 

enhanced efficiency and power (Imai et al., 2017). Strength and 

conditioning programs now leverage knowledge of exercise 

physiology to build strength without sacrificing mobility, while 

endurance training has shifted to include both aerobic and 

anaerobic exercises to meet the diverse energy demands of a 

wrestling match (Kraemer & Fry, 1990). Additionally, mental 

training techniques are increasingly emphasized, as studies 

have shown that mental toughness and focus significantly 

influence performance under pressure (Gould et al., 1983). 

Despite these advancements, there remains a gap in 

translating theoretical knowledge from sports science into 

practical, wrestler-specific training protocols. Wrestling’s 

unique physiological demands—such as rapid bursts of power 

interspersed with intense, sustained effort—require tailored 

approaches that balance strength, speed, and endurance 

(Mirzaei et al., 2009). Moreover, injury prevention is crucial, as 

common wrestling injuries can hinder an athlete's career and 

affect long-term health. Applying sports science to address 

these specific requirements can help in creating structured, 

evidence-based training programs that enhance performance 

while minimizing the risk of injury (Sattler et al., 2012). 

This article aims to explore the intersection of sports 
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science and wrestling by analyzing effective training 

methodologies and examining the techniques used to optimize 

performance. By examining the latest research on 

biomechanics, conditioning, mental training, and recovery, this 

study seeks to offer a comprehensive overview of science-

backed practices that can support wrestlers in reaching their full 

potential on the mat. 
 

METHODOLOGY  

The methodology of this study is designed to examine 

the effectiveness of various sports science-based training 

methodologies in optimizing performance in wrestling. The 

study combines quantitative and qualitative approaches, 

including physiological assessments, biomechanical analysis, 

and surveys with athletes and coaches to gather comprehensive 

insights. 

1. Research Design 

This study uses a mixed-methods approach to collect 

and analyze data on training methodologies. Quantitative data 

were obtained through physiological testing and biomechanical 

assessments, while qualitative data were collected through 

surveys and interviews with coaches and athletes to gain 

insights into training perceptions and challenges. 

2. Data Collection 

2.1. Sample Selection 

A sample of 50 competitive wrestlers was selected 

from two training centers with access to sports science 

facilities. The participants included athletes across weight 

classes and skill levels, from novice to elite, ensuring a 

representative sample of wrestling training demands. 

2.2. Physiological Testing 

Participants underwent a series of tests to measure key 

physical attributes related to wrestling performance: 

 Strength: Maximal strength was assessed using the 

one-repetition maximum (1RM) in exercises relevant 

to wrestling, such as the squat, deadlift, and bench 

press. 

 Endurance: Aerobic and anaerobic endurance were 

tested through the Yo-Yo Intermittent Recovery Test 

and Wingate Anaerobic Test, respectively. 

 Flexibility and Agility: The sit-and-reach test was 

used to measure flexibility, while agility was assessed 

through the T-test. 

 Body Composition: Body composition was measured 

using dual-energy X-ray absorptiometry (DEXA) to 

accurately assess muscle mass and body fat 

percentages. 

2.3. Biomechanical Analysis 

Biomechanical data were collected using motion 

capture and force plates to assess movement efficiency during 

wrestling-specific drills, such as takedowns and grappling. This 

provided insights into the mechanical advantages achieved by 

optimized techniques and highlighted areas for technical 

improvement. 

2.4. Surveys and Interviews 

Surveys and structured interviews were conducted with 

both wrestlers and coaches. The surveys included Likert-scale 

questions on training effectiveness, while the interviews 

focused on: 

 Perceived challenges in physical conditioning and 

technical skill development. 

 Insights into injury prevention methods. 

 Views on the role of sports science in improving 

performance.

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: Pre- vs. Post-Training Performance Metrics 
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3. Data Analysis 

3.1. Quantitative Data Analysis 

The physiological test results were analyzed using 

statistical software. Descriptive statistics (mean, standard 

deviation) and inferential statistics (paired t-tests, ANOVA) 

were used to compare pre- and post-training program data. The 

significance level was set at p < 0.05. Biomechanical data were 

analyzed using kinematic software to assess variables such as 

force, velocity, and joint angles during wrestling-specific 

movements. 

3.2. Biomechanical Data Analysis 

Kinematic data were analyzed to determine 

improvements in movement efficiency. For example, changes 

in joint angles and force application during a takedown 

maneuver were tracked. These metrics provided insights into 

whether optimized techniques resulted in more efficient 

movements with reduced energy expenditure. 

3.3. Qualitative Data Analysis 

Survey responses were analyzed using descriptive 

statistics, while interview transcripts were examined through 

thematic analysis to identify common themes. Key themes 

included the perceived benefits of sports science in training, 

challenges in implementing new methodologies, and coaches' 

perspectives on injury prevention strategies.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2: Biomechanical Analysis of Takedown Efficiency 

 

 

Results and Discussions 

The results highlight significant improvements in key 

physical and biomechanical metrics after implementing a sports 

science-based training program for wrestlers. By evaluating 

both pre- and post-training data, we can analyze how specific 

areas—such as strength, endurance, flexibility, agility, and joint 

efficiency—improved due to targeted training methods. 
 

1. Physical Performance Metrics 

The pre- and post-training performance metrics for 

strength, endurance, flexibility, and agility indicate substantial 

improvements, with flexibility showing the largest increase 

(25%). The results for each metric are summarized below. 

1.1. Strength 

Strength was assessed through the one-repetition 

maximum (1RM) test in key exercises (squat, deadlift, bench 

press). Post-training data revealed an 11.76% increase in 

maximal strength across exercises, reflecting the impact of 

tailored strength-conditioning protocols on power generation 

crucial for wrestling maneuvers. 
 

1.2. Endurance 

Endurance improvements were evaluated through the 

Yo-Yo Intermittent Reco very Test and Wingate Anaerobic 

Test. Post-training results demonstrated a 13.33% increase in 

endurance, with athletes able to sustain higher intensities for 
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longer periods, reflecting better energy management during 

matches. 

Figure 2 compares endurance test results pre- and post-training. 

1.3. Flexibility 

Flexibility, as measured by the sit-and-reach test, 

increased by 25%, enabling wrestlers to perform movements 

with greater range, reducing the likelihood of strain and 

enhancing maneuverability. 

 

1.4. Agility 

Agility, assessed through the T-test, improved by 

14.29%, highlighting faster response times and directional 

changes. This improvement is crucial for evading opponents 

and quickly transitioning between offensive and defensive 

positions. 

 

2. Biomechanical Analysis: Takedown Efficiency 

The biomechanical analysis focused on joint angle changes 

in key movements, particularly the takedown. Motion capture 

and force plate data indicated that athletes post-training 

achieved more optimal knee, hip, and shoulder angles, resulting 

in more efficient and effective movements with lower energy 

demands. Specifically: 

 Knee Angle decreased from 140° to 130°, improving 

balance and stability. 

 Hip Angle improved from 110° to 100°, enhancing 

explosive power in driving the opponent. 

 Shoulder Angle shifted from 95° to 90°, aligning the 

upper body for greater force application. 
 

3. Qualitative Feedback from Athletes and 

Coaches 

Surveys and interviews revealed insights into the 

perceived effectiveness of sports science in wrestling training. 

Athletes reported that the focus on biomechanics and 

conditioning helped them execute moves with less energy 

expenditure, allowing for sustained performance throughout 

matches. Coaches highlighted the value of data-driven 

approaches in customizing training based on individual needs, 

enhancing both performance and injury prevention. 

 

DISCUSSION 

These results underline the effectiveness of a science-

based approach in wrestling training. Improvements across 

multiple physical performance metrics suggest that evidence-

based training protocols can significantly enhance strength, 

endurance, flexibility, and agility in wrestlers. Additionally, the 

joint angle optimization observed in the biomechanical analysis 

suggests that wrestlers can achieve better movement efficiency, 

reducing energy expenditure during crucial maneuvers. 

This study’s findings align with previous research indicating 

that strength and conditioning protocols tailored to wrestlers’ 

specific demands result in performance gains (Callan et al., 

2000). Furthermore, the flexibility and agility improvements 

indicate a decreased injury risk, supporting previous 

conclusions that flexibility is essential for movement 

adaptability and injury prevention (Sattler et al., 2012). 
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