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The Benefit of Knee Balance and Proprioception Compared to Traditional Strength and Conditioning, in the Prevention of ACL Injuries.  
            It was reported that in the United States alone, about 250,000 people have injured their ACL (Alikhani et al., 2019). An injury that has been common amongst many athletes is an anterior cruciate ligament (ACL) tear or rupture. It has been recorded that about 70% of this knee ligament injury in most cases occurs as a result of non-contact interactions. The concept that this injury commonly occurs in non-contact activities can be deceiving, because it is so detrimental it could lead to the loss of athletic participation (Alikhani et al., 2019). Gait as well as proprioceptive patterns altered in one’s movement, contribute to the mechanical instability of the ACL, thus potentially leading to issues within the knee or surrounding areas (Saha et al., 2015). ACL injuries are increasingly common in athletes across the nation, which displays great importance in educating athletes on preventative measures to reduce the occurrence of these injuries. 
	Studies have displayed that long-term effects of ACL injury prevention programs may be revealed through improved movement patterns (Welling et al., 2017). Diving deeper into the occurrence of this injury, research has qualified that there are indeed effective strategies that would aid in preventing ACL injuries in athletes. A key focus is to determine whether exercises of strengthening, increasing balance, and proprioception of the knee are ideal for professional athletes as opposed to maintaining basic strength, power, and conditioning training. Narrowing in on a specific category of professional athletes there will be an observation on how ACL injuries affect National Basketball Association (NBA), athletes specifically. Compared to their female counterparts, NBA players are 4 times likes likely to experience a game-related ACL injury, however, this does not indicate that the injury is obsolete, rather that there is a need for increased focus on this injury in particular (Deitch et al., 2006).
Discussion of factors contributing to the occurrence of ACL injuries is often neglected. In many instances, it does not become a particular injury prevention focus, until it is essentially too late. In professional basketball, it is common for various lower extremity injuries to occur due to the repeated change in direction and exertion on the limbs. ACL injuries count for about 67% of non-contact injuries in basketball players (Takashashi et al., 2019). It was discovered that 29 time-loss injuries occurred during a regular basketball season, which totaled about 244 missed games by injured athletes (Caparós et al., 2018). With constant repetitive jump-landing movements, change of direction and deceleration, cutting, and abrupt stopping, within this period, an ACL injury can easily occur (Takashashi et al., 2019). Considering all these components, implementing training strategies that may contribute to preventing one of the most serious sports injuries is imperative (Takashashi et al., 2019).
Various factors contribute to an athlete experiencing an ACL tear. Therefore, it is important to be able to identify such components and learn how to construct training that provides overall protection from experiencing a career-threatening injury. There is an increased risk of injury present when there is a lack of high-intensity decelerations accompanied by cumulative distance or reduced time alluded for recovery (Caparós et al., 2018). This is displayed especially in basketball, where the knee is placed under increased, repeated pressure. Reduced decelerations and less distance covered display a significant association with an injury during professional basketball games (Caparós et al., 2018). As a result of this, the occurrence of ACL injuries is stimulated by the consistent epidemiological factors, mechanisms of injury, severity, and incidence rates. By providing well-constructed training programs to professional basketball athletes, a possible reduction of the knee consistently being placed into shock can be achieved.  While ACL injury is common amongst athletes from the amateur to the professional level, it will be discussed how incorporating knee strengthening, balance, and proprioceptive exercises can contribute to the reduction of ACL injuries (Yang et al., 2018).
Knee Balance and Proprioception Strategies
	Rupture of the ACL in the National Basketball Association is a significant injury (Harris et al., 2013). It has been reported that there is an incidence of about 254 ACL tears observed in NBA players each year, offering sufficient evidence of how common, and well-versed this injury is in basketball in particular (Harris et al., 2013). Plyometric training is also a training technique that offers an increase in dynamic balance, which is important when completing various movements in basketball (Alikhani et al., 2019). Many training modalities can be implemented in the athlete’s daily exercises that would offer an increase in strength and balance in the knee. 
Another strategy that would contribute to improving the strength and balance of the knee is neuromuscular control exercises. Many ACL reconstruction exercises embody a focus on basic strength and balance of the knee; however, it is also important to institute neuromuscular strengthening exercises as well (Kaya et al., 2019). An example of exercises that would contribute to neuromuscular training include stairs, ascending and descending, landing, or squats. Bilateral symmetry and motor control of the leg would be provided through these exercises (Kaya et al., 2019).  Offering a wide range of proprioceptive or neuromuscular balance training program would provide various benefits in an athlete's biomechanical stability (Riva et al., 2016)
There is a significantly high correlation with injury and low decelerations as well as athletes covering less distance. This is a prominent pattern of motion in basketball, that as a result contributes to experiencing an ACL injury. Amongst many strategies that offer beneficial strength to the knee, focusing on the proprioception of the knee and its balance is vital in the prevention of ACL injuries. Proprioception may be identified as the acquisition of stimuli through peripheral receptors as well as communication with mechanical stimuli (Saha et al., 2015). Exercise training including steps, lunges, calf raises, and figure 8 walking, offer beneficial proprioceptive training in the rehabilitation process (Saha et al., 2015). To assist with joint stability compensatory muscle activation is also a key component to get the neuromuscular system activated and functioning properly (Saha et al., 2015). Through the incorporation of training mechanisms focusing on single stance balance, proprioceptive control, and postural stability displayed significant improvements in the knee’s functioning would be revealed (Riva et al., 2016). Upon the occurrence of an injury to the knee, it is key that proprioception is initiated due to the known fact that proprioceptive input, as well as neuromuscular control, is altered after an ACL injury (Saha et al., 2015). Based on this knowledge it would be beneficial to utilize the exercises and techniques used to rehabilitate an athlete from an ACL injury to construct a program with a focus on injury prevention. 
Amongst the permission of movement control, and maintenance of jumping and landing trajectories, results of improving proprioceptive control is displayed; challenging balance also provides an effective strategy to target the knee’s strength (Riva et al., 2016). Balance may be defined as the postural equilibrium within motor exercises thus, emphasizing how important it is through the repeated movements exerted by basketball (Saha et al., 2015). The use of a wobble board as an exercise tool would provide an advanced exercise on the proprioception and balance of the knee (Saha et al., 2015). Aligned with a balance is the stabilization of the knee, whereas exercises such as single stance stability offer fluency and refined motor skills in basic activities such as walking, running, jumping, and performing (Riva et al., 2016). Through the incorporation of training mechanisms focusing on single stance balance, proprioceptive control, and postural stability displayed significant improvements (Riva et al., 2016).
Traditional Strength and Training Strategies
	Many athletes have maintained training strategies that have allowed them to reach substantial levels in their athletic performance. As a result of this, it would be difficult for them to see the importance of changing their strategies. While this is a valid perspective, the opportunity of seeing potential improvements would not be achieved. As in the study completed on plyometric training, the subjects that maintained their basic routine exercises rather than the plyometric exercises displayed a reduced increase in proprioception of the knee (Alikhani et al., 2019).  Although it is perceived that altering training techniques may not be beneficial, studies have displayed that incorporating functional training, such as plyometrics holds the benefit of improving athletic performance (Usgu et al., 2020).
	It is observed that ACL injury cases are found to be more prominent in female athletes, thus leading to the potential factor of the focus on this form of injury being reduced in male athletes. It was found that women sustained about 60% more injuries in comparison to their male counterparts (Deitch et al., 2006). Whereas in women’s professional basketball (WNBA) there is a higher overall incidence of game-related injury in comparison to that of the NBA (Deitch et al., 2006). Based on this knowledge, many training regimens for women would be slightly altered when compared to male professional basketball players. Indirect injury is more common in the female athlete, therefore stressing the importance of addressing indirect mechanisms of ACL injuries in female basketball players (Takashashi et al., 2019). Despite the importance of including knee balance and proprioception exercise in training, strength and conditioning training programs still serve as major contributors to the low occurrence of ACL sprains in basketball athletes’ (Deitch et al., 2006). 
	 Functional training, which is an approach to training where the muscles work in coordinated multiple movement patterns was marked as a technique beneficial for improving athletic performance (Usgu et al., 2020). According to Usgu et al. (2020), such exercises would embody any form of training that enhances one’s activity, for example, specific basketball-related tasks, or core strengthening. Implementing strength and plyometric training programs in conjunction with traditional training programs also would aid in the improvement of landing techniques, thus reducing the occurrence of injury (Yang et al., 2018). Functional training strategies offer an increase in strength parameters all around for the athlete (Usgu et al., 2020). Further, displaying the importance of implementing routine intervention training would offer lasting retention rates in the athlete. Including plyometric exercises with strength and conditioning would aid in an athlete’s biomechanics, especially in the act of landing (Yang et al., 2018).
Amongst the addition of functional training and plyometrics, routine strength conditioning and basketball practice remain as a reliable source of athletic improvement. Studies provided evidence of improvements in speed, lane agility, and leg press performance in players who focused on maintaining traditional strength training in coordination with routine basketball practice (Usgu et al., 2020). In training programs, the usage of verbal feedback from a coach and visual explanations through videos aid in an athlete’s improvement in performance. In a study conducted by Welling et al. (2017), utilizing these forms of feedback on various exercises demonstrated significant improvements in the individual. Through the external factors, results of significant knee flexion angles within the dominate and non-dominate legs in jump landing tests were found (Welling et al., 2017). The key component that contributes to a player's movement patterns within the upper and lower extremities (Usgu et al., 2020), especially jump landing, embodies the intervention of external factors, verbal cues, and visual instructions (Welling et al., 2017).
An evaluation of training programs, strength, and plyometrics offer substantial benefits to basketball players in relation to their knee flexion angle, which is crucial to preventing injury (Yang et al., 2018). Training program comparisons such as implementing plyometric training and traditional basketball training, versus no plyometric training displayed that with the plyometrics there would be improvements in all directions of the knee (Asadi et al., 2015). Observing the stop- jump tasks, as well synchronized movement patterns such as shooting, dribbling, and layups (Usgu et al., 2020) conducted by basketball players, the optimal training program lies within the strength and plyometric training (Yang et al., 2018). Comparison of training with traditional basketball training, athletes rarely experience results of improvements in neuromuscular, proprioception, or muscle activation (Asadi et al., 2015), thus bringing forth the consideration of implementing plyometrics and strength exercises within players traditional training program. 
Contributing Factors to ACL Injury Prevention
The incidence of about 254 ACL tears is observed every year in NBA players, whereas there has been at least one tear reported in a regular season since 1992 (Harris et al., 2013). Landing in basketball players is noted as one of the most common mechanisms of ACL injury as a result of repeated cutting and stopping (Takashashi et al., 2019). The lack of postural control in the lower extremity is also identified as a key impairment experienced, by an athlete, displaying an imperative need in strengthening to aid in reducing injury (Asadi et al., 2015). In an analysis of biomechanical stability, offering a wide range of proprioceptive or neuromuscular balance training programs would provide various benefits in an athlete’s biomechanical stability (Riva et al., 2016). Improving athletes’ postural control and balance would provide positive effects with the reduction of injury (Asadi et al., 2015).
Strategies also key in the prevention of ACL injury are motor control and proprioception of the knee. It was found that those with a rehabilitation program that included lower extremity motor control exercises presented improved outcomes in comparison to those who did not (Kaya et al., 2019). There is a high correlation between balance and rehabilitation of ACL injuries with the smooth functioning of proprioceptive and neuromuscular systems (Saha et al., 2015). It is crucial that athletes receive adequate levels of training that focus on a lower number of decelerations and distance, which would provide a reduced risk of injury (Caparós et al., 2018). The overall function of the knee is one of the major components that contribute to the occurrence of an ACL tear, which displays the importance of increased isometric strength to contribute to the overall functioning of the knee (Saha et al., 2015). 
Variations in proprioception, postural control, as well as stability, all of which would aid in constructing long-term training protocols thus preventing injury to the ACL (Riva et al., 2016). Amongst evaluation of its effectiveness, plyometric training has been identified to provide results of decreasing knee injury, while the postural control within basketball players also increases (Asadi et al., 2015). As a result of implementing plyometric training programs, there may be a reduction in the occurrence of non-contact ACL injuries (Alikhani et al., 2019), therefore reducing the number of basketball athletes experiencing a potentially career-ending injury. 
Integration of Both Training Strategies 
Knee proprioception and balance were common strategies proven to aid in the prevention of the injury occurring, as well as the rehabilitation process after undergoing ACL reconstruction (Saha et al., 2015). While observing the efforts of maintaining routine strength and training techniques, knee proprioception and balance contributed to athlete’s performance and reduction of injury. In the study conducted by Usgu et al. (2020), functional training presented significant improvements in player's flexibility, speed, vertical jump, T- drills, and 20m sprint, and leg press. Furthermore, it was found that the incorporation of functional training strategies along with the traditional strength training would provide optimal agility and strength in the basketball player. These findings highlight the idea that improved proprioceptive control serves as a major contributor of effective injury reduction in the lower limb, thus ACL injuries; this stresses the importance of incorporating such training programs further (Riva et al., 2016).
Within the analysis of NBA players and WNBA players, in relation to their susceptibility to injury, substantial evidence was retrieved to utilize in observation of the preventative strategies for ACL injuries.  Despite the study by Deitch et al. (2004), being outdated in comparison to current studies, the authors' findings offer a strong foundation of injuries that occur within both male and female professional basketball players. With the focus on NBA players and the possible causes leading to an ACL injury, the functional approaches regarding the knee were researched. Further analysis and research on the preventative strategies of ACL injuries with the sole purpose of analyzing the training techniques in male basketball player's knee strength would aid in the discussion of reducing the occurrence of injury. Recent research comparing NBA players' incidence of ACL injury would also contribute substantial evidence of how important the incorporation of plyometrics, proprioception of the knee, and functional training strategies are for athletes. 
As a healthcare professional working in the field of sports medicine, it is important to educate and understand the best exercises that would aid in the athlete’s overall strength. Within professional basketball, there holds a variety of preventative exercises that may be implemented to enhance neuromuscular control and prevention of ACL injuries (Asadi et al., 2015). It is important to recall that the effectiveness of exercises varies on the athlete and their capabilities. Thus, training programs that include multiple preventive training programs are found to be major contributors to effective ACL injury prevention (Riva et al., 2016). Knowing the best strategies that would offer a well-constructed training program for professional players is essential for their care and athletic development.
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