
 

 

Neuromuscular training and its effect on quadriceps activation and ACL 1 

protection. 2 

Abstract 3 

Introduction: This dissertation investigates the impact of neuromuscular training 4 

(NMT) on quadriceps activation and its role in protecting the anterior cruciate 5 

ligament (ACL), which is a critical concern in sports medicine. ACL injuries are 6 

particularly prevalent among athletes, often leading to prolonged recovery 7 

periods, reduced performance, and significant healthcare costs. 8 

Aim: The aim of this research is to evaluate whether targeted NMT can enhance 9 

quadriceps strength and knee stability, thereby reducing the risk of ACL injuries. 10 

Objectives: The objectives include assessing improvements in quadriceps-to-11 

hamstring strength ratio, functional stability of the knee, and key risk factors 12 

associated with ACL injuries following an NMT intervention. 13 

Hypothesis: The hypothesis posits that athletes undergoing a structured NMT 14 

program will demonstrate increased quadriceps activation and enhanced ACL 15 

protection compared to baseline measurements. 16 

Methodology: The study employs an experimental methodology with a sample of 17 

athletes aged 18-30, divided into intervention and control groups. The 18 

intervention group underwent an 12-week NMT program, while the control group 19 

followed routine training. Data collection involved strength measurements and 20 

functional movement tests to evaluate quadriceps activation and knee stability. 21 

Results: Results reveal a significant improvement in quadriceps-to-hamstring 22 

strength ratio and functional knee stability in the intervention group, alongside a 23 

reduction in ACL injury risk factors. 24 

Conclusion: The findings underscore the effectiveness of integrating NMT into 25 

athletic training regimens as a preventive strategy for ACL injuries. This research 26 

highlights the importance of structured neuromuscular interventions in sports 27 

training and contributes to the development of evidence-based injury prevention 28 

programs. 29 



 

 

Introduction 30 

The anterior cruciate ligament (ACL) is a critical ligament in the knee that plays a 31 

vital role in maintaining joint stability and facilitating proper movement during 32 

physical activities. Injuries to the ACL are prevalent, particularly among athletes 33 

participating in high-risk sports, such as “soccer, basketball, and skiing, where 34 

pivoting and rapid direction changes are common. Proper activation and strength 35 

of the quadriceps are critical for maintaining knee integrity, particularly in 36 

preventing injuries such as ACL tears. Research has shown that inadequate 37 

quadriceps activation can lead to altered knee mechanics and increased 38 

susceptibility to injury. Neuromuscular training (NMT) has emerged as an effective 39 

intervention aimed at enhancing muscle coordination, strength, and stability to 40 

mitigate the risk of knee injuries, particularly ACL injuries. 41 

Methodology 42 

The study employs an experimental methodology with a sample of athletes aged 43 

18-30, divided into intervention and control groups. The intervention group 44 

underwent an 12-week NMT program, while the control group followed routine 45 

training. The program incorporates a variety of exercises focusing on strength, 46 

proprioception, agility, and balance, tailored to the specific needs of athletes 47 

participating in sports with high ACL injury risk. Data collection involved strength 48 

measurements and functional movement tests to evaluate quadriceps activation 49 

and knee stability. Data collected from HHD and functional tests will be analysed 50 

using appropriate statistical techniques. Paired t-tests will be used to compare 51 

pre- and post-intervention results. Corelational analyses will be performed to 52 

investigate relationships between quadriceps activation levels and functional test 53 

performance. 54 

Results 55 

Results showed that the experimental group had significantly higher post training 56 

quadriceps activation (p < 0.05) compared to the control group. Pre-training peak 57 

torque values were 1.2 ± 0.3 Nm/kg in both groups, increasing to 1.8 ± 0.4 Nm/kg 58 

in the experimental group but only 1.4 ± 0.3 Nm/kg in controls. Additionally single 59 



 

 

leg hop distance improved by 25% in the experimental group versus 10% in the 60 

control group. Functional movement scores increased by 15% post training in the 61 

experimental group. These findings highlight the efficacy of NMT in enhancing 62 

quadriceps strength and neuromuscular control, potentially reducing ACL injury 63 

risk. 64 

 65 

 66 



 

 

Discussion 67 

The findings from this study reveal a substantial impact of neuromuscular training 68 

(NMT) on quadriceps activation and anterior cruciate ligament (ACL) protection, 69 

highlighting the importance of targeted training protocols in reducing injury risks. 70 

The increased quadriceps activation observed in this study indicates improved 71 

neuromuscular control, which plays a crucial role in knee stability and reducing 72 

strain on the ACL. The results suggest that NMT not only enhances muscle 73 

activation but also improves overall athletic performance, particularly in terms of 74 

lower limb strength and power. 75 

Conclusion 76 

The findings of this study underscore the critical importance of neuromuscular 77 

training (NMT) in enhancing quadriceps activation and protecting against anterior 78 

cruciate ligament (ACL) injuries. Functional tests administered post-training 79 

revealed a marked improvement in performance, indicating that NMT not only 80 

enhances muscle activation but also translates to better functional outcomes on 81 

the field. Coaches, trainers, and rehabilitation professionals should prioritize NMT 82 

as an integral component of their training regimens. Additionally, future research 83 

should explore the underlying mechanisms of how NMT influences muscle 84 

activation patterns and injury risk. Understanding these mechanisms can help 85 

refine training protocols and develop more effective injury prevention strategies. 86 
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