   Basketball is a dynamic and physically demanding team sport that requires aerobic and anaerobic capabilities for players to engage in sporadic high-intensity activities throughout the game. Basketball players require the remarkable athletic ability to perform exceptional movements such as changing directions, sprints, blocked shots, and rebounds (Gottlieb et al., 2021). With rule changes over the past decade, basketball players now have less time to attack and cross the median line, and play is divided into four 10-minute quarters (Russell et al., 2021). This modification of physical and tactical demands has made it essential to identify the physiological requirements of basketball to inform the development and prescription of the most appropriate training program. The primary activities that basketball players perform are based on vertical and horizontal movements that are made when penetrating the basket and blocking a shot (Bredt et al., 2020). These high-intensity movements are usually performed intermittently throughout the game. In this report, the physiological requirements of basketball will be discussed in detail, drawing upon recent research studies to provide an overview of the underpinning physiology. The different physical attributes required for basketball and their relationship to on-court performance will also be explored. By understanding the physiological demands of basketball, coaches, trainers, and players can design training programs that optimise performance and minimise the risk of injury.
Basketball is a highly demanding sport requiring an elevated level of cardiorespiratory endurance. Cardiovascular fitness entails the capability of the lungs and the heart to effectively deliver oxygen, nutrients, and blood during intense physical activity (Milanović et al., 2020). Basketball involves a combination of aerobic and anaerobic energy systems, making it essential for players to have good cardiovascular fitness (Russell et al., 2021). Aerobic exercise strengthens the heart muscle and improves cardiorespiratory function (Gottlieb et al., 2021).
 Studies have shown that basketball players must have excellent aerobic fitness levels to perform optimally throughout the game (Gutiérrez-Vargas et al., 2021). Higher aerobic activity is linked to better performance of basketball players in practice and performance, enabling them to recover faster (Vázquez-Guerrero et al., 2020). Basketball is an intermittent sport, with frequent changes in intensity and duration of activity. During the game, players need to sprint, jump, and rapidly change direction, making it challenging to maintain a high level of performance throughout the game (Milanović et al., 2020). Therefore, players must have the ability to recover quickly between these bouts of activity. In a study conducted by Gutiérrez-Vargas et al., (2021), it was found that players with higher cardiorespiratory endurance can perform better and recover faster between high-intensity activities. To improve cardiorespiratory endurance, basketball players engage in various cardiovascular exercises, such as running, cycling, and rowing (Scanlan and Dalbo, 2019). Specific basketball training drills can improve aerobic capacity, such as shuttle runs, sprints, and interval training (Maggioni et al., 2019). 
Basketball involves a combination of aerobic and anaerobic energy systems. The aerobic system is utilised during lower-intensity activities, including walking and jogging. In contrast, the anaerobic system is used during high-intensity activities, such as jumping, sprinting, jumping, and rapid movements (Mancha-Triguero et al., 2020). Research has shown that basketball players rely heavily on the anaerobic system during the game, with up to 90% of energy production coming from this system (Gottlieb et al., 2021). Training programs should focus on high-intensity interval training (HIIT) to improve anaerobic endurance, which entails brief bursts of intense activity periods followed by low-intense activities and periods of rest (Scanlan and Dalbo, 2019). HIIT improves anaerobic capacity and general performance in basketball players (Scanlan and Dalbo, 2019). 
Plyometric exercises involving explosive jumping and hopping movements can also be effective in developing the anaerobic system (Cigerci and Genc, 2020). These exercises enhance power output and improve jumping ability, which is crucial for basketball players (Tonon et al., 2020). Sport-specific drills such as dribbling, shooting, and defensive drills can help improve anaerobic endurance by simulating game situations and challenging the body to adapt to the physical demands of basketball (Stojanović et al., 2018).
It is also important to note that training the aerobic system is still important for basketball players, as it improves overall fitness and endurance. HIIT can also be effective in developing the aerobic system, as it simultaneously improves aerobic and anaerobic capacity (Stojmenović et al., 2022). Endurance training, such as long-distance running or cycling, can also improve aerobic capacity and endurance, benefiting basketball players during extended game play (Holland, 2018). Basketball requires excellent aerobic and anaerobic endurance. Aerobic endurance is the ability to sustain low-to-moderate intensity exercise over a prolonged period, while anaerobic endurance involves performing high-intense activities for a short time (Stojmenović et al., 2022). When basketball players start playing, both the anaerobic and aerobic energy systems are required, but the contribution of each energy source differs depending on how physically demanding the exercise is. Basketball is approximately 80% anaerobic and 20% aerobic, requiring repetitive, brief, but highly intense sprints from the basketball players (Gottlieb et al., 2021). 
Averagely, in one basketball game, a player will make more than 100 intense movements for about 2-6 seconds every 21 seconds on the game clock (Gottlieb et al., 2021). Brini et al., (2020) found that professional basketball players had higher VO2max values than non-professional players, indicating greater aerobic endurance. 

This was supported by Gottlieb et al. (2021), who noted that higher VO2max values are positively correlated with better performance in on-court tests such as the Yo-Yo intermittent recovery test and the 20-meter shuttle run test. According to Vázquez-Guerrero et al. (2020), elite basketball players had higher aerobic power compared to non-athletes. The study also showed that basketball players had a higher percentage of slow-twitch muscle fibres, which are highly aerobic and provide energy during prolonged exercise. This finding indicates that basketball training can induce physiological adaptations that improve cardiorespiratory fitness in players (Vázquez-Guerrero et al., 2020). Scanlan and Dalbo (2019) argue that the shuttle run test is a reliable and valid method for assessing the aerobic fitness of basketball players during the competitive season. 
Anaerobic endurance is also an essential physiological requirement for basketball players. Basketball involves intermittent high-intensity activities, such as sprinting, jumping, and rapid direction changes (Mancha-Triguero et al., 2020). Studies have shown that basketball players have a high anaerobic capacity, as indicated by their performance in tests such as the Wingate test and the repeated sprint ability test (RSAT) (Gottlieb et al., 2021; Bredt et al., 2020). For instance, one study found that male professional basketball players had a mean peak power output of 11.9 W/kg and a mean anaerobic capacity of 174.3 J/kg in the Wingate test (Gottlieb et al., 2021). Another study by Gutiérrez-Vargas et al. (2021) found that basketball players had higher anaerobic power than non-athletes. This suggests that basketball players have a greater capacity for anaerobic endurance, which is necessary for performing the high-intensity activities required during the game. 
Muscular strength and power are also essential physiological requirements for basketball players. Basketball players must be strong and powerful to jump, sprint, and change direction (Rukadikar et al., 2021). Basketball players must be able to absorb and generate force when battling for position on the court.
Strength can be defined as the maximal force that a muscle can generate, while power is the product of force and velocity (Koryahin et al., 2021). Basketball involves various muscle groups, such as the lower body, upper body, and core. Leg muscles, particularly the quadriceps, hamstrings, and calves, play a significant role in jumping, running, and changing direction (Souabni et al., 2023). Upper body strength is crucial for basketball players, as it allows them to effectively perform activities such as shooting, passing, and defending (Rukadikar et al., 2021). The bench press is an effective exercise for improving upper body strength. It targets the chest, shoulders, and triceps, essential for pushing movements, such as shooting and passing (Edwards et al., 2018). Pull-ups are another effective exercise for improving upper body strength, as they target the back and biceps, which are essential for pulling movements, such as rebounding and defending (Ferioli et al., 2018). This implies that basketball players must have high levels of strength and power to perform optimally during the game. Core strength is crucial for maintaining balance and stability during quick movements, such as dribbling and changing direction (Petway et al., 2020). Planks are an effective exercise for improving core strength, as they target the abdomen, lower back, and hip muscles. Russian twists are another effective exercise for targeting the obliques, essential for rotational movements, such as pivoting and twisting.
Strength training can be beneficial for basketball players to improve their strength and power. Resistance training exercises such as squats, deadlifts, and lunges can be used to target the lower body muscles, which are essential for jumping and sprinting (Bredt et al., 2020). Resistance training is a critical component of basketball training programs as it helps to improve muscular strength and power (Gottlieb et al., 2021). This training also helps prevent injuries by strengthening muscles and connective tissues, reducing the risk of muscle strains and tears. Squats are an essential exercise for developing leg strength and power. 
This compound exercise targets the quadriceps, hamstrings, and glutes, vital for jumping, running, and changing direction (Vázquez-Guerrero et al., 2020). Lunges are another effective exercise for targeting the lower body muscles. They help to improve balance, stability, and strength in the quadriceps, hamstrings, and glutes. Studies have shown that strength training can improve basketball players' jump height, sprint speed, and agility (Scanlan and Dalbo, 2019). A study by Ozer (2019) found that six weeks of resistance training improved jump height, sprint speed, and agility in male basketball players. Another study by Cherni et al., (2019) found that combining strength and plyometric training improves power and jump performance in female basketball players. A study by Rukadikar et al. (2021) found that elite basketball players had significantly higher levels of muscular power than non-elite players. This research also concluded that muscular power was positively correlated with agility and jumping ability. These studies have been backed up by Koryahin et al. (2021), who note that a training program focused on improving muscular power leads to significant improvements in jump performance and speed in basketball players. Notably, strength training should be individualised to the needs of each player. The intensity, volume, and frequency of strength training should be based on the player's current fitness level, training history, and goals (Conners et al., 2020). It is also essential to include proper warm-up and cool-down routines and to progress the training program gradually to prevent injury. Training programs should be designed to target all major muscle groups, including the lower body, upper body, and core, to improve overall athletic performance and prevent injuries.
Speed and agility are critical components of basketball, as players should move quickly and change direction rapidly during the game. Basketball players need to have both high levels of speed and agility to perform optimally during the game (Petway et al., 2020). 
The ability to move quickly and change direction rapidly can help players to create scoring opportunities, defend their opponents, and avoid injuries (Cherni et al., 2019). Various studies contend that speed and agility training can improve basketball performance. A study by Tonon et al. (2020) found that a six-week speed and agility training program led to improvements in sprint time, agility, and vertical jump in female basketball players. Another study by Paulauskas et al. (2020) found that agility training improved male basketball players' agility and jump performance. Sprint training, plyometric training, and agility drills are all effective methods for improving speed and agility in basketball players (Cigerci and Genc, 2020). Proper individualised training can improve sprint time, agility, and jump performance in basketball players.
Flexibility is essential for basketball players, as it enables them to move freely and prevent injuries. Studies have shown that players with a higher level of flexibility tend to be less prone to injuries (Ozer, 2019). In basketball, players require high flexibility to perform various movements, such as shooting, passing, dribbling and jumping. Regular stretching exercises can help to improve flexibility, reduce the risk of injuries, and enhance performance (Rukadikar et al., 2021). Different scholars have examined the relationship between flexibility and basketball performance. A study by Ozer (2019) found that female basketball players who participated in a six-week flexibility training program had significant improvements in their flexibility, jump height, and agility. Another study by Ferioli et al. (2018) concluded that regular stretching exercises helped to reduce the risk of lower-extremity injuries in high school basketball players. All these studies posit that flexibility is an essential requirement for basketball players, and it can be improved by engaging the players in stretching exercises which can be done before or after basketball practice or games. 

     In conclusion, basketball is a physically demanding sport requiring cardiovascular fitness, endurance, speed, agility, strength, and power. Studies contend that basketball players have higher aerobic and anaerobic endurance, muscular strength, and power levels than non-athletes. Therefore, training programs should be designed to enhance these physiological attributes through resistance training, plyometric training, agility drills, and sprint training. Implementing a well-rounded training program can help basketball players improve on-court performance, reduce injury risk, and prolong their careers.
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