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Topic: Choose a particular sport/activity/demographic group to focus on. For example, you might choose sports such as professional football central midfield or 1500m freestyle swimming; you might choose activities such as surfing, mountain biking or yoga; or you might choose to focus on the health-related physiological requirements of a particular demographic group such as older adults or adolescents. 

For your chosen sport/activity/demographic, use current research to provide a review of the physiological requirements. Be sure to explain the underpinning physiology, alongside citing the findings from research.



What is the health-related physiological requirements of male basketball players in both training drills and game-based scenarios?

Basketball is a team game that can be used to improve your individual skills, it requires integration of individual talent into unselfish team play and requires the execution of fundamental skills which once learned can be connected to the game situation (Wissel, 2012). Clearly, conventional basketball consists of two main positional categories guards and forwards with each position carrying varied physical attributes depending on positional play (Williams, 2021). Interestingly, the forwards physical attributes usually possess greater size and strength for performing blocks and rebounds, whilst guards display superior speed and endurance for performing shooting and assists (Williams, 2021). Wissel (2012) explains further that organized basketball competition consists of five team players, however unorganized competition can be played from full-court five-on-five to smaller groups of half-court three-on-three, two-on-two, or one-on-one. Fundamentally, the game of basketball requires participants to execute fundamental skills consistently for example, footwork, passing and catching, dribbling, shooting, and rebounding (Wissel, 2012). Moreover, Torres-Ronda (2015) explains that basketball is an intermittent team sport characterized by high-intensity running displacements, accelerations, decelerations, sprints, continuous changes of direction, jumping and specific technical skills. Thus, these high-intensity physiological and technical-tactical stimuli allow optimal adaptations to meet the specific needs of competitions (Torres-Ronda, 2015).

Interestingly, when looking at the physiological components of fitness and energy systems used in basketball the main components are cardiorespiratory fitness, muscular strength, muscular endurance, flexibility, and body composition (Gottlieb, 2021). Notably, cardiorespiratory fitness can be classified into aerobic and anaerobic endurance (Mancha-Triguero, 2020). Consequently, Gottlieb (2021) states that basketball is around 20% aerobic and 80% anaerobic due to the nature of the game. Fundamentally, the chemical energy produced from food is stored as adenosine triphosphate ‘ATP’, which is then transferred to energy-requiring physiological functions such as muscle contractions (Plowman, 2017). Also, aerobic energy occurs only in the presence of oxygen, as it requires oxygen and uses it to perform physiological functions (Plowman, 2017).  In contrast, anaerobic energy occurs in the absence of oxygen, and does not require oxygen for use of physiological functions (Plowman, 2017). Therefore, the aerobic system supplies long-term energy but requires oxygen to produce ATP as this is the preferred energy source for exercise lasting more than three minutes (Gottlieb, 2022). Nevertheless, basketball is predominantly anaerobically dominated as it requires repetitive short and intense sprints, jumps, changes in direction and footwork which can take a toll on the players (Gottlieb, 2021). Gottlieb (2021) states that on average players complete 105 intense movements lasting between 2 to 6 seconds, which occur on average every 21 seconds on the game clock. Interestingly, during these movements intensity values of 60-75% of VO2 max and 70-90% of maximum heart rate are achieved (Gottlieb, 2021). For players to improve on both forms of energy production there are various tests that can be used. Tests for aerobic endurance include the Cooper Run, Yo-Yo Endurance and Yo-Yo Intermittent Recovery and for neuromuscular tests 5/10m Sprints, 20/30m Sprints, Countermovement Jump, Squat Jump, Standing Broad Jump, 2 x 5m Agility, T-Test (5-10-5) Shuttle, Repeat Sprint Ability and Change of Direction Ability (Gottlieb, 2021).

	Following this, another component of fitness used in basketball is muscular strength and endurance, Power, and Agility. Certainly, these are important predictors of basketball performance, for example lower body strength has been shown to have a strong correlation with overall playing time and together with upper body strength is responsible for successful under basket movement execution (Ransone, 2016). Ransone (2016) states that elite level players achieved better performances in 1RM bench press, superior agility and sprint times compared to average level players. Interestingly, point guards were found to be faster than forwards and centres in agility tests but not in sprint testing (Ransone, 2016). Notably, Ransone (2016) provides averages of vertical leap, running vertical jump, bench press and box agility in NBA players by position. In fact, guards showed to have the highest vertical jump, running vertical jump and box agility scores compared to the forwards and centres who outperformed the guards on the bench press (Ransone, 2016). Muscular strength and endurance are essential components for basketball players to perform at their best. Fundamentally, basketball players need explosive lower body strength to jump high and dunk the ball or grab rebounds (Cormie et al., 2011, p. 125-146), shooting a basketball requires strength in the upper body, particularly in the arms and shoulders (Güllich et al., 1996, p. 67-81), upper and lower body strength to box out and grab rebounds (Markovic et al., 2007, p. 543-549), muscular endurance to maintain an active defensive stance throughout the game, which involves squatting, shuffling, and pivoting (Pottinger et al., 1995, p. 210-215), and dribbling a basketball requires strength in the fingers, wrists, and forearms (Stone et al., 2003, p. 56-70).

Importantly, during basketball, muscular contractions are essential for players to move, jump, and perform a variety of actions on the court. Thus, requires the use of both slow-twitch (Type I) and fast-twitch (Type II) muscle fibres, as different movements on the court rely on different types of fibres (Cormie et al., 2011, p. 125-146). In addition, Haff et al. (2016) states the neuromuscular system plays a critical role in muscular contraction during basketball, as the brain must send signals to the muscles to activate and produce movement. However, fatigue can significantly impact muscular contraction during basketball, as muscles may become less responsive or less efficient at producing force (Markovic et al., 2007, p. 543-549). Notably, there are several tests that can be used to assess muscular strength and endurance in basketball players. The vertical jump test is a measure of lower body power and can be used to assess muscular strength and explosiveness in basketball players (Sayers et al., 1999, p. 572-577), push-up test is a measure of upper body muscular endurance and can be used to assess the strength of the chest, shoulders, and triceps (Bohannon, 2011, p. 255-261), sit-up test is a measure of core muscular endurance and can be used to assess the strength of the abdominal muscles (Gidlow et al., 2008, p. 129-141), 300-yard shuttle run test is a measure of muscular endurance and can be used to assess the player's ability to change direction quickly and maintain their speed throughout the game (Rogers et al., 1976, p. 498-504), and finally the hand grip strength test is a measure of grip strength and can be used to assess the strength of the forearm muscles (Bohannon, 2008, p. 3-10).

	Furthermore, body composition is an important factor to consider in basketball players as it can impact their performance and overall health. Importantly, body composition can impact basketball players' performance by influencing their speed, agility, power, and endurance. For example, having a higher percentage of lean body mass and lower body fat can improve sprinting speed, jumping ability, and overall movement on the court (Plisk, 1996, p. 99-115). Loosli et al. (1993, p. 63-71) states body composition can also impact injury risk in basketball players. Having a higher percentage of body fat can increase the risk of musculoskeletal injuries, while having too little body fat can increase the risk of stress fractures and other injuries. Lastly, it can also impact basketball players' overall health, as having a healthy body composition can reduce the risk of chronic diseases such as heart disease, diabetes, and obesity (McArdle, 2010). For body composition to be measured a variety of methods can be used, including skinfold thickness measurements, bioelectrical impedance analysis, dual-energy X-ray absorptiometry, and underwater weighing. Each method has its own advantages and disadvantages, and the choice of method depends on factors such as cost, availability, and accuracy (Branco et al., 2011, p. 294-302). Lohman (1992) explains that measuring body composition can be useful for basketball players for several reasons. First, it can provide information about the distribution of muscle and fat in the body, which can be used to evaluate health risks and identify areas for improvement in training and nutrition. Second, it can help coaches and trainers develop more personalized training programs that target specific aspects of performance, such as strength, power, or endurance. Finally, Borresen et al., (2009, p. 779-795) body composition measurements can be used to track progress over time, which can be motivating for players and help them set and achieve goals.

Lastly, basketball requires a high degree of agility and coordination from players. Fundamentally, players need to be able to move quickly and change direction rapidly, speed is a key component of agility (Rhea, et al., 2004), balance is important for basketball players to maintain control of their body when making quick turns and changes of direction (Hrysomallis, 2011), players need to be flexible in order to move through the full range of motion required for jumping, running, and pivoting (Witkowski, et al., 2017), coordination in their hand movements with what they see on the court in order to make accurate passes and shots (Murrell & Joyner, 2013), players must be able to react quickly to changes in the game, such as the movement of the ball or the actions of other players (Hrysomallis, 2011), and finally well-developed motor skills to perform the various skills required for the game, such as dribbling, shooting, and passing (Witkowski, et al., 2017). Importantly, flexibility is the ability of a joint to move freely through its full range of motion. It is primarily determined by the muscles and connective tissues around a joint. Therefore, muscles have elastic properties that allow them to stretch and return to their original shape. The more elastic a muscle is, the more it can stretch without injury (Weppler & Magnusson, 2010), in addition Kisner & Colby (2007) explain that the shape and structure of a joint can affect its range of motion. For example, a ball-and-socket joint like the hip joint has a greater range of motion than a hinge joint like the knee. Additionally, connective tissues such as ligaments and tendons can limit the range of motion of a joint. Regular stretching can help improve the extensibility of these tissues, allowing for greater flexibility (Magnusson, et al., 1996), and finally the nervous system plays a role in controlling muscle length and tension. Improved neuromuscular control can enhance flexibility (Kisner & Colby, 2007).

To summarise, basketball is a physically demanding sport that requires a combination of endurance, speed, power, agility, and coordination. Physiological requirements for basketball players include cardiovascular fitness, muscular strength and power, agility, flexibility, and body composition. Cardiovascular fitness is important for sustained high-intensity efforts during the game, while muscular strength and power are essential for jumping, running, and changing direction. Agility and flexibility are crucial for quick movements and changes in direction, and body composition plays a role in overall performance. In a study by Krzykała et al. (2019), it was found that high-intensity interval training (HIIT) improved cardiovascular fitness and body composition in basketball players. Another study by Ostojic et al. (2013) showed that plyometric training improved jumping ability and lower limb power in basketball players. Overall, basketball players need to maintain a balance of endurance, strength, agility, and flexibility to perform at their best on the court.
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