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Abstract. Basketball is one of the most popular and physically demanding sports worldwide,
with players exposed to high risks of injury due to frequent jumping, sudden changes of
direction and intense physical contact. These injuries not only affect athletes’ health and
careers but also influence team performance, finances and the global development of the
sport. This paper points to common basketball injuries, their causes, and their impact on
both players and teams. It focuses on the most prevalent injuries, including ankle sprains,
ACL tears, meniscus damage, back strains, and stress fractures, while analyzing
biomechanical factors and overuse patterns that increase risk. The study also compares
injury management systems in the NBA and China’s CBA. Findings show that the NBA
employs advanced prevention methods such as load monitoring, wearable sensors,
individualized training, and multidisciplinary rehabilitation teams, which improve recovery
outcomes and extend career longevity. In contrast, the CBA faces systemic challenges,
including limited medical resources, inconsistent injury tracking, and pressures to return
players to competition prematurely, leading to higher reinjury risks. The research highlights
that adopting evidence-based prevention strategies, strengthening rehabilitation programs,
and addressing psychological recovery are essential to protect athletes. By bridging gaps
between systems, basketball organizations worldwide can better protect player health and
sustain the sport’s long-term growth.
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1. Introduction

Basketball is among the world's most exciting and universally accepted sports. Characterized by
fast-paced action, jumping off the ground, sharp stops and rapid changes of direction. However,
these dynamic movements which display athletes' prowess in a vivid form, also increase their
exposure to injury. Despite advances in training, sports medicine and equipment over time, the
problem of injuries has not been solved. Athletes at every level, from the casual player to
professional athletes and indeed fans themselves, lose significant time or even a player's best years.
In the case of basketball, injuries are anything but arbitrary events: they come from basic physical
requirements of the game multiplied by factors like improper training, lack of warm-up,
overtraining, and contact with opponents. Typical injuries involve the knees (tears of the anterior
cruciate ligament, damage to meniscus tissue), the ankles (sprains), shoulders, lower back muscles,
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and stress fractures [1]. These not only hurt athletes in the short term, sometimes keeping them out
of action for weeks or even months—but also cause more far-reaching problems: depressed physical
performances, mental strain, and shorter careers. For young, promising stars, a serious injury might
mean an end to their advancement; for veterans such as myself, recuperation often means reduced
capabilities. Preventing rather than curing is thus obviously a better course of action all around.
Injuries are a heavy drain on teams and leagues alike. When key players are lost, tactics must be
changed and team performance falls. Economically, this means less satisfaction for fans and fewer
tickets sold as people lose interest in the games. In leagues with fierce competition such as the NBA
or China's CBA league where one major injury can decide whether a season's outcome is good or
bad as well as determine league finances for years into the future, every team counts on its stars.
Using as an example, American professional basketball teams have seen an income drop of a third to
more than half when their star players are off the court, providing clear evidence that the health of
an athlete has a significant impact not only financially but also legally. To deal with this issue, global
initiatives to improve injury prevention and recovery exist in a continual state of gaining
momentum. The United States has pioneered a comprehensive approach integrating sports science,
physical training, and nutritional planning to provide athletes with proactive medical interventions.
Circular wear is the fruit of this era; injury databases are another. The basketball system in China,
however, is still developing. There are gaps in load management and rehabilitation resources, which
means that injuries like these can hound players throughout their careers. Thus, the paper considers
the epidemiology of basketball injuries currently occurring, their impact on athletes and leagues, as
well as progress made in prevention and treatment. It compares the injury management systems of
China and the USA, emphasizing aspects that are worth modifying along with good practices. By
integrating research and practical cases, it also tries to act as a guide for coaches, medics, and
administrative staff to go by with their various procedures in order that they may be based more on
evidence.

2. Common basketball injuries

Injuries have a big impact on athletes. Serious injuries like ACL tears or stress fractures can cut
short a player’s career or make it hard for them to play at the highest level they are capable of.
Moreover, many athletes experience mental health problems such as anxiety or depression. They are
afraid to come back due to reinjury, and their form may suffer as well as suffer a host of other
negative mental states due purely to these cases, which lead. Financially, injuries might mean
foregone incomes; if a player receives payment tied to his performance or loses sponsorship
agreements because he is out injured, then the situation carries real penalties. For teams, injuries
may bring unpredictable results, with injured players often unable to play at short notice and current
lineups becoming fragmented. When a team's main players are injured, overall group performance
will generally show a decline. This affects ticket sales, sponsorships, and TV ratings. In major
leagues like the NBA, the loss of a star player due to injury can lead to such a drop in popularity.
This hurts the team’s long-term brand value and is a cumulative strain on its management and
economic resources. The high tempo and intense competition of basketball all contribute to the
many injuries players suffer. Every 1000 hours of basketball exercise might bring players 6 to 14
injuries, predominantly located in their lower limbs. Of knee joint injuries in basketball, anterior
cruciate ligament (ACL) ruptures and meniscus injuries are most frequent. In basketball, ACL
ruptures constitute approximately 28% of the knee joint injuries suffered by players, while meniscus
tears occur in 60% of mapped ACL rupture cases. The principal injurious movement is disruption or
abrupt halting; during such actions, the knee moment (external valgus torque) may exceed 3.2 times
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the athlete's body weight, therefore creating a stretching force that is greater than the ACL’s failure
load (~2000 N) [1]. This vastly increases the risk of tear. During changes in direction or pivots,
basketball players tear about 72% of their ACL injuries. Such movements create sudden
unaccustomed lateral loading on the knee joint and expose its biomechanical vulnerability.
Professional players ranging upwards of 3 kilometers for every game are particularly at risk because
of chronic stress and microtrauma [2]. Moreover, ligament tears in a variety of joints can result
when joint torques exceed the tolerated level of tissue. When rapid acceleration, jumps, or landings
occur, and neuromuscular control is delayed or falls short in some way, external torques concentrate
on passive ligaments rather than dispersing through muscle systems. Biomechanical modeling points
out that sudden multiplanar loads during unsupported landings will offer ligament tension in the
knee and ankle, bringing about developments of various strains: partial, whole. High-risk groups
include athletes who do not receive neuromuscular training, particularly when competitions are
scheduled with compressed game times. Both ankle inversion and plantarflexion can significantly
increase the likelihood of an ankle sprain. If the angle of plantarflexion exceeds 30° when landing,
even more tension is placed on the anterior talofibular ligament (ATFL); this is usually where
ligament injuries take place. Cadaveric and biomechanical research confirms that as the level of
plantarflexion increases, the degree by which the ATFL is stretched increases quickly [3,4]. With
chronic instability in one or both ankles (40% of those who have suffered a sprain), basketball
players find that their leg stability is even further weakened. This is especially true during laying up
and other types of agility drill sequences mentioned by name three times. All of it implies a
condition of not only acute but also long-term susceptibility. Particularly tall players have larger
spinal levers. Jumping and twisting can compress the lumbar as well as shear it, and with tallness
causing this need for more repetitive use, this will wear out your lower back quicker than anything
else. When the muscles of the trunk tire, its load capacity rises disproportionately, and so muscle or
bone strains are likely. Biomechanical studies have shown that poorly controlled jumps will exert
greatly increased lumbar stress—putting a basketball player at increased risk, especially one over
1.90 m tall [3]. High-intensity "overhead" movement, such as when a rebound is taken or getting
ready for blocking, can produce substantial shoulder abduction and rotational forces, which provide
a greater load upon the rotator cuff tendons and supportive structures of the shoulder. Analysis of
international sports shows an association between contact-type content play and the increased
frequency of injuries to the rotator cuff. These events seriously reduce a discus-language player's
passing and shooting effectiveness [5,6]. Stress fractures result from repeated sub-injury loading,
more than the rate at which bone is remodeled in response to that load over time. Studies show that
sudden jumps up in training load, with a high-impact volume of jumps, directly lead to
microfracture formation in the foot and leg. Without adequate recovery, these microdamages will
gradually merge into full stress fractures. This is an injury that often befalls those without resting
periods in their routine, especially sprinters or people who must make frequent landings, such
injuries are typical of basketball [5]. As a demanding sport involving quick turns, heavy jumps, and
lots of physical contact, it invariably leads to strained muscles and twisted joints. Overuse injuries
from the side of the team, not getting enough rest, are also common. Wrong methods of movement,
inadequate conditioning, and wrong ideas about why something is being done can elevate an
athlete's risk of injury. These injuries are not accidental; they are an integral part of the sport’s
physical demands and thereby underscore the need for improved prevention strategies.



Proceedings	of	ICBioMed	2025	Symposium:	AI	for	Healthcare:	Advanced	Medical	Data	Analytics	and	Smart	Rehabilitation
DOI:	10.54254/2753-8818/2025.AU27126

117

3. Injury management in the U.S. and China

In the United States, the NBA represents the pinnacle of basketball professionalism, and its teams
have developed sophisticated systems for injury prevention and treatment. The league employs
multidisciplinary support staff, such as sports scientists, athletic trainers, strength coaches, and
medical professionals, who collaborate to manage player availability and health. The league also
keeps a close eye on injuries through a comprehensive database. The Catapult tracking system is a
popular tool that tracks players' movements, workload patterns, and biomechanical signatures in
order to identify fatigue or technique deviations before injuries happen. The NBA injury scene is
dominated by lower-extremity injuries, which made up 61.8% of all injuries between 2016 and
2019. The most frequent ones are lateral ankle sprains and hamstring strains [7,8]. More than half of
cases resulted in missed games, with lateral ankle sprains occurring at a rate of roughly 4 injuries per
1,000 game exposures. Hamstring strains, which resulted in an average of almost 150 injuries per
season and an average of 7.6 games lost per incident, also constituted a significant injury burden.
Targeted prevention strategies are made possible by these insights. Strength training and
neuromuscular testing are frequently the first steps in early detection. Personalized rehabilitation
programs that incorporate physical therapy, mobility exercises, and planned, gradual return-to-play
procedures like supervised weight-room sessions come next. The effectiveness of such
comprehensive recovery plans is supported by evidence. Though rates vary by injury type, about
30% of NBA players recover their pre-injury performance metrics within a year after suffering
severe lower-limb injuries, and this number rises to nearly 45% two years later [9].

On the other hand, managing injuries is a more systemic issue for China's national basketball
team and CBA. However, the Chinese system places a strong emphasis on the long-term
development of athletes, with U15–U21 youth teams feeding into the professional ranks. It
frequently lacks centralized injury tracking, evidence-based rehabilitation, and reliable infrastructure
and funding for load monitoring. As a result, many young athletes receive subpar post-injury care,
which could lead to early retirement or shortened careers. Long seasons and rigorous training, along
with a lack of access to sports science resources, cause slower recovery times and a higher chance of
reinjury. These problems highlight the urgent need for funding to integrate sports medicine into
China's basketball ecosystem.

4. The impact of injuries

Athletes can be significantly impacted by injuries. A player's career may be cut short or their ability
to perform at their peak may be hampered by serious injuries like stress fractures or ACL tears. In
addition to the physical toll, many athletes experience mental health issues like anxiety or
depression because they struggle to regain their peak performance or fear reinjury. In terms of
money, injuries can result in a loss of revenue, particularly if a player's contract is performance-
based or if they lose sponsorships due to extended absences. Injuries can disrupt team dynamics and
produce erratic outcomes for teams. The performance of the team as a whole typically suffers when
a key player is hurt. This affects ticket sales, sponsorships, and TV ratings. In major leagues like the
NBA, injuries to star players can even lead to a drop in fan interest and hurt the team’s long-term
brand value.
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5. Preventing and managing injuries

Preventing injuries in basketball begins with training smarter, not necessarily harder. Regular fitness
assessments offer insights into individual weaknesses: preseason screening tools like the Functional
Movement Screen (FMS) and the Y-Balance Test (YBT) can flag players prone to injury. For
example, collegiate athletes with FMS scores ≤14 were found to face 2.32 times higher odds of
lower-extremity injury, while those with anterior YBT reach asymmetry exceeding 4 cm had 2.16
times higher odds, combined risk was 3.57 times greater than underscoring predictive value when
both measures are used together [11]. Another study of volleyball and basketball players employed
hop tests paired with FMS and YBT outcomes, results showed that side-hop tests specifically
correlated with injury, providing a sport-specific screening tool [10]. Now blanket reliance on FMS
and YBT has limitations. In a group of high-school athletes, neither FMS nor YBT was significantly
associated with lower-extremity injury risk, suggesting that these tests alone may lack predictive
power across all contexts. Systematic reviews agree that multifactorial models combining workload
data, injury history, fitness data and neuromuscular control offer stronger predictive potential than
movement screens in isolation.

Advanced tracking tools such as the Catapult system enable real-time monitoring of player
workload, movement patterns, and physiological markers providing objective data to inform
individualized training load adjustments. While NBA teams are widely using such tools, the research
supports its efficacy: workload spikes correlate with injury risk, and continuous monitoring helps
mitigate that risk through proactive modifications. Beyond athlete training, ensuring a safe playing
environment is essential. The quality of the court surface has a big impact on injury risk. Dance and
indoor sports use sprung floors, which are designed to absorb shock and return some energy,
lowering joint load and injury frequency. Biomechanical evidence strongly favors sprung
performance surfaces over rigid floors for preserving athlete safety and performance, even though
specific basketball research is still in its infancy.

The NBA has extremely advanced injury prevention systems that combine data-driven
procedures, customized programming, and sport science. Regular fitness testing, neuromuscular
training, load monitoring, and recovery protocols informed by performance data and biomechanics
are all features of these systems. On the other hand, national teams and the Chinese Basketball
Association (CBA) have difficulties in this regard. Overtraining is still a problem, in part because
young people are under pressure to develop their talents early. With little funding and infrastructure
for sports science, many clubs oversee U15–U21 programs in addition to professional teams. Due to
irregular injury monitoring and a lack of rehabilitation resources, young athletes frequently engage
in subpar recovery techniques, which lengthens recovery times and increases the risk of reinjury.
Though not yet common, some Chinese teams are beginning to implement better practices, such as
incorporating sport medicine support, workload tracking, and physical screening.

6. Rehabilitation after injury

Basketball rehabilitation starts with a comprehensive evaluation and a planned course of treatment,
usually consisting of three stages: the acute phase, which uses techniques like compression,
cryotherapy, and low-intensity mobility to reduce pain and swelling. The subacute phase, aimed at
restoring joint range of motion and rebuilding muscle strength through progressive resistance
training; and the functional phase, which reintroduces high-intensity, sport-specific drills such as
cutting, pivoting and jump-landing practice. Physical therapy often includes eccentric strengthening,
neuromuscular re-education, and proprioceptive training to reduce re-injury risk, while functional
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training bridges the gap between rehab and competitive play. Psychological readiness is equally
vital, as studies show up to 40% of athletes experience fear of reinjury even after being physically
cleared [12]. Physicians, physiotherapists, psychologists, nutritionists, and strength coaches
collaborate on rehabilitation in the NBA as part of a coordinated, multidisciplinary effort. Motion
capture analysis and isokinetic dynamometry are used to measure recovery milestones. After serious
injuries like ACL reconstruction, this method has been demonstrated to produce return-to-play rates
above 80% [13]. On the other hand, the CBA frequently lacks resources, with medical personnel
handling multiple responsibilities, restricted access to cutting-edge testing, and shortened recovery
periods. These issues can force players to return to competition too soon, which raises the risk of
reinjury. Research shows that customized, phased, and psychologically integrated rehabilitation
programs greatly improve long-term athlete health and return-to-sport results.

7. Conclusion

Due to the fast-paced nature and physical demands, basketball is a sport where injuries are not only
possible but also inevitable. These injuries, which range from shoulder strains and stress fractures to
ACL tears and ankle sprains, impact not only the well-being and professional prospects of individual
athletes but also the accomplishments, financial standing, and public image of entire teams. The
difference between China and the United States demonstrates the importance of sophisticated
monitoring, prevention, and rehabilitation systems in lowering injury rates and recovery times,
which have hampered the development of talented and promising athletes. While the CBA's
evolving infrastructure emphasizes the difficulties in striking a balance between player safety and
performance demands, the NBA's investment in sports science, customized load management, and
multidisciplinary care provides a tried-and-true model for keeping athletes healthier for longer.
Finally, incorporating evidence-based prevention techniques, enhancing recovery resources, and
attending to the physical and mental needs of injured athletes are critical to the future of basketball
at all levels. By doing so, the sport can protect its players, preserve careers, and ensure that the game
continues to grow with the same energy and passion that make it one of the most beloved sports in
the world.
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