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can further exacerbate fatigue, impairing an athlete’s ability to maintain proper

Introduction form and technigue [1].
Endurance Obstacle Course Races (OCRs) have gained significant One of the most important physiological factors contributing to injury risk

popularity in recent years, attracting participants from diverse athletic IS the body's thermoregulatory response. During intense physical activity
backgrounds. These events, often characterized by a combination of running, ~ in hot and humid conditions, the body works hard to maintain homeostasis
climbing, crawling, and overcoming various physical challenges, require by regulating temperature through sweating and vasodilation. If an athlete
a high level of fitness, coordination, and mental toughness. However, due ~ becomes dehydrated or fails to maintain adequate fluid and electrolyte
to the intensity and unpredictable nature of the races, participants are at ~ balance, the body's thermoregulatory processes become less effective,
risk for a variety of sports-related injuries. A thorough understanding of the ~ leading to overheating, heat exhaustion, or heat stroke. In such conditions,
physiological and biomechanical factors that contribute to injury risk in OCRs fatigue sets in more quickly, and the risk of muscle strains, sprains, and other
is essential for athletes, trainers, and organizers to improve performance injuries increases as coordination and motor control decline. Another critical
while minimizing the likelihood of injury. The biomechanical factors involved physiological response to prolonged exertion is the mental fatigue experienced
in endurance obstacle course races are multifaceted, affecting how athletes during OCRs. Coghitive function, concentration, and decision-making can be
move, interact with obstacles, and manage the physical demands of the race. severely affected by extended periods of physical stress. As mental fatigue
One key biomechanical consideration is the impact forces generated during sets in, athletes may become more prone to mistakes, poor judgment, and
running and navigating obstacles. During the various movements involved, slower reaction times. This can lead to errors in technique when navigating
such as jumping, landing, climbing, or crawling, the body is subjected to high obstacles or executing demanding movements, such as jumping over walls or
levels of force, especially when participants face uneven terrain, sudden scaling ropes. A lack of focus may also lead to poor pacing strategies, which
changes in direction, or abrupt landings. The lower extremities, particularly the  can increase the likelihood of overuse injuries as athletes push themselves
knees, ankles, and hips, experience considerable stress during these actions.  beyond their limits [2].

Biomechanical inefficiencies such as improper joint alignment, poor posture, or
inadequate shock absorption mechanisms can exacerbate the forces exerted
on the body, increasing the risk of injury.

The biomechanical and physiological demands of OCRs also interact
with individual factors such as an athlete’s age, fitness level, and training
experience. Athletes who lack strength, endurance, or experience may be
. . more susceptible to injuries due to poor technique or an inability to manage
DeSCI‘IptIOH the physical demands of the course. For example, athletes with insufficient

core strength may struggle with maintaining balance and posture while

Another significant biomechanical factor is muscle fatigue and muscle  navigating obstacles, leading to falls or muscle strains. Similarly, those who
imbalances. Endurance OCRs demand sustained exertion over a prolonged  have not developed the necessary cardiovascular endurance may tire more
period, which can lead to muscle fatigue. As muscles tire, the body may  quickly, resulting in altered biomechanics and a higher risk of joint and muscle
compensate by recruiting other muscle groups or altering movement pattems,  injuries. Furthermore, age-related changes in muscle mass, flexibility, and
which can result in suboptimal biomechanics and increase injury susceptibility. joint mobility can increase an athlete’s susceptibility to injury, particularly in
For example, fatigued runners might display alterations in running gait, such  older participants. Injury prevention in OCRs begins with a comprehensive
as shorter stride lengths, reduced push-off power, or excessive pronation,  understanding of these biomechanical and physiological factors. Proper
which places additional strain on the muscles and joints. Muscle imbalances, training, including strength and conditioning programs that focus on muscle
such as weakness in certain muscle groups (e.g., hamstrings or core  gndurance, flexibility, and joint stability, can help reduce the risk of injury by
muscles), can also create biomechanical inefficiencies, contributing to stress improving an athlete’s biomechanics. Training should also include exercises
on the musculoskeletal system and raising the risk of overuse injuries. The that mimic the movements and challenges encountered in OCRs, such
physiological responses of the body during OCRs also play a critical role 55 agilty drills, plyometrics, and obstacle-specific exercises. By improving

in injury risk. Endurance events such as OCRs put significant demands on  ¢qorgination, balance, and agility, athletes can enhance their ability to navigate
the cardiovascular system, respiratory system, and metabolic pathways. As obstacles safely and efficiently [3].

athletes perform sustained, high-intensity activities, their bodies rely on the

aerobic system to supply energy to the muscles. However, as fatigue sets In addition to physical training, attention to recovery and injury prevention
in and energy reserves become depleted, athletes may be forced to rely on  strategies is essential. Adequate rest and recovery between training sessions,
anaerobic energy systems, which produce lactic acid and contribute to muscle as well as proper nutrition and hydration, are key factors in ensuring that
burn and fatigue. Dehydration, electrolyte imbalances, and insufficient fueling ~ athletes are prepared for the demands of OCRs. Stretching and mobility
exercises can help prevent muscle tightness and improve flexibility, which can
*Address for Correspondence: Harris Simcox, Department of Orthopaedic ~ reduce the risk of muscle strains and joint injuries. In the days leading up to
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Conclusion

Race organizers also have a responsibility to minimize injury risks by
designing courses that challenge participants while considering safety.
Obstacles should be designed with attention to safety standards, ensuring
that they are stable and have clear markings to guide athletes. In addition,
organizers should provide adequate medical support along the course,
including hydration stations and first-aid personnel, to address any issues
that arise during the race. Pre-race briefings and safety instructions can help
participants understand the risks and ensure they are prepared to navigate
the course safely. The biomechanical and physiological factors influencing
injury risk in endurance obstacle course races are complex and multifaceted.
A combination of muscle fatigue, biomechanical inefficiencies, inadequate
thermoregulation, and mental fatigue can increase the likelihood of injury
during OCRs. To reduce these risks, athletes must engage in targeted training
to improve strength, endurance, and coordination while incorporating injury
prevention strategies such as proper footwear, hydration, and recovery. By
considering these factors, both athletes and race organizers can enhance
safety and performance, ensuring that participants are able to enjoy the
challenge of OCRs while minimizing their risk of injury.
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