
Physiology assignment 1- Physiological demands of a Centre player in Netball

The physiological demands and needs of a Centre player in Netball will be discussed and examined in this assignment. To lower the likelihood of injury and maintain performance throughout, it will be carefully considered throughout this assignment what physiological demands a "Centre" must have and why they are important. The positions that players are given define their responsibilities on the team and limit where they can go on the court. All positions have high physical demands, so it is important to be physiologically and physically prepared for performance. A netball game lasts around an hour and is divided into four quarters of 15 minutes each, with a few minutes in between each quarter (van Gogh, Wallace, and Coutts, 2017). There are two teams of seven players on each team (Cormack et al., 2014). Participants engage in repetitive, brief bursts of brisk activity separated by rest periods that involve activities like slow jogging, walking, and passive defence (Woodlands, 2006). In netball, the most demanding work periods last for less than five seconds (Davidson and Trewartha, 2008). It has been demonstrated that skilled netball players typically sprint in less than 1.5 seconds throughout a game (Torres-Ronda et al., 2022).

The ability to "break free" from an opponent, change directions quickly and suddenly, and jump to intercept the ball are just a few of the talents needed to succeed in a game of netball (Steele, 1990). An average game involves changing directions once every 4.1 seconds over 7,984 metres for the centre (King et al., 2018). The adenosine triphosphate (ATP) and phosphocreatine (PCr) systems will be put under stress by these bursts. To obtain high movement velocity in netball, speed is a crucial element to create space, get away from defenders and make quick passes (McKeown et al., 2016). Players in netball must be able to accelerate, engage, decelerate, and then accelerate again. Acceleration is a result of both technique and the ability to produce force (Lockie et al., 2011). In netball, a player must be able to accelerate from numerous positions in addition to a stationary one. To improve performance, plyometric exercises assist fast-twitch muscle fibres to become stronger and more effective, which boosts speed and agility on the court (James and Robert, 2015). Interceptions and accurate passes will be more likely as a result.

Adenosine triphosphate (ATP) and creatine phosphate, two high-energy phosphates, are the main sources of energy needed by a centre player (Cooper et al., 2012), who may produce short bursts of strong exertion lasting less than 10 seconds (Sattar, Iqbal and Khan, 2022). The initial energy system that the body encounters during any kind of sport is ATP-PC. These chemicals, which are stored in muscles, offer a quick source of energy that doesn't require oxygen to burn (Benardot, 2020). The centre uses this system when moving quickly to take an interception, take control, make quick passes to teammates, and make powerful drives towards the goal circle. To be able to do these tasks, the centre’s anaerobic system must be developed because the aerobic system is too slow (Spurway, 1992). More than 10 seconds of use causes the ATP-PC system to become fatigued (Baker, McCormick and Robergs, 2010). As a result, the anaerobic glycolysis system takes over if the centre maintains a high intensity for longer than 10 seconds or if short efforts are repeated between 85 and 95% of their maximum heart rate (van Gogh, Wallace, and Coutts, 2017). When the recovery period is insufficient for the ATP-PC system to be dominant, as in the case of repeated sprints, blocking, and constant driving down the court, the centre will adopt this system. It is also employed when a repeating direction change occurs without a break, such as when switching from offensive to defence or repeatedly leading a player away (Thomas et al., 2017).

When a centre performs at a high effort for up to 40 seconds, the anaerobic glycolysis or lactic acid system is used (Hargreaves and Spriet, 2020). This could occur if a team fails to score, resulting in a prolonged period of play. Furthermore, the body would have relied on the anaerobic glycolysis system for energy during this time due to most of the CP stores would have been depleted (Wadley and Le Rossignol, 1998). Carbohydrates are the sole source of energy for the Lactic Acid system (Wells, Selvadurai and Tein, 2009). According to Brooks et al., (2021) research, participants engaged in fewer high-intensity movements towards the end of the game. This shows that during the quarter and half-time breaks, exhaustion and complete lactate clearance are not taking place. The centre positions are more active than the other positions (Sinclair, Coetzee and Schall, 2021). 

The average work-to-rest (W: R) ratio was estimated to be roughly 1: 3, with central court players having greater ratios (Davidson and Trewartha, 2008). Creatine phosphate can fully re-synthesize in around eight minutes (Sahlin, Harris and Hultman, 1979), while ATP can do so in three to five minutes (Gastin, 2001). This ratio shows that the rest interval between high-intensity bursts may not be long enough to completely restore the ATP-PCr reserves. As a result, the anaerobic glycolytic pathway will be pushed, which will cause lactate to accumulate in the muscles. The combination of this lactate and hydrogen ions from ATP hydrolysis appears to accelerate peripheral muscle exhaustion (Tornero-Aguilera et al., 2022).

Many studies have documented distances travelled by centre court players of up to 8 kilometres every game (Davidson and Trewartha, 2008). The player's aerobic energy system will be challenged. A central player often had heart rates (HR) that were higher than 85% of their maximum and, in some games, were above 95% of their maximum (Draper and Marshall, 2013). When an individual is well-trained, their lactate threshold is between 70% and 80%. (Baechle and Earle 2008). Spending time above this point will increase fatigue.

Netball is a relatively anaerobic activity; however aerobic patterns show that both need good conditioning for the best performance (Reilly and Borrie, 1992). This is the ability to provide and sustain energy aerobically (Tomlin and Wenger, 2001). A netball centre would mostly use the aerobic System during medium- to low-intensity periods of play (Gasston and Simpson, 2004) when the ball is out of play or while returning for a centre pass after a goal has been scored. More aerobic fitness would result in longer play to reach the anaerobic threshold and prolonged preservation of anaerobic energy reserves (Ozcelik et al., 2015). This implies that a greater intensity may be sustained for the entire game. Warming up before a game and continuously running up and down the court while chasing or defending a player are two instances of the centre using the aerobic system. According to Stolen et al. (2005), a stronger aerobic capacity would make the players more effective throughout a game, resulting in a high-quality performance that lasted throughout the game.

A centre player with a strong aerobic system can transfer more oxygen more efficiently, which leads to much faster muscle and pulmonary V02 kinetics and V02 max (Matthews, 2021). As a result, the player will be able to train much more intensely for longer and recover from parts of the game that demand higher intensities.  Maximum oxygen absorption, anaerobic threshold, and work economy are the three main determinants of aerobic endurance (Helgerud., 2007). The aerobic system is often employed during exercises lasting more than five minutes at a heart rate of 80% to 90% of maximum (Hoff, 2002), but it also plays a crucial function in helping to remove lactic acid (Alexandre et al., 2012) and replenish reserves of phosphate and creatine (Wyss and Kaddurah-Daouk, 2000). According to a study by Helgerud et al., (2007), interval training, which consisted of sprinting up an incline four times every four minutes with a three-minute active break at a heart rate between 60% and 70%, twice a week for nine weeks, enhanced maximum oxygen absorption by 11%. This suggests that players might sprint more frequently and cover 20% more ground overall, demonstrating the benefits of V02 max for these players.

A sufficient amount of both anaerobic and aerobic training can be done to develop both systems. A high-intensity yo-yo test can be carried out to assess the ability to engage in intermittent exercise that maximises the activation of the aerobic system (Iaia, Ermanno and Bangsbo, 2009), and a vertical jump can be practised in plyometric exercises to boost netball players' performance when they must be able to jump to intercept the ball (Roopchand-Martin and Lue-Chin, 2010). Professional football players' concurrent muscle strength and high intensity interval training were compared by Wong, Chaouachi, Chamari, Dellal, and Wisloff in 2010. The Yo-Yo test results revealed considerable increases in the distances travelled. When jumping to intercept the ball, players can also use vertical jump to increase power. The goal of this anaerobic power test is to produce the most amount of power possible in the shortest amount of time (Changela and Bhatt, 2012). According to recent studies, combination exercise greatly improves Vertical jump height such as weight training and plyometric training (de Villarreal et al., 2009; Lyttle, Wilson and Ostrowski, 1996; Rodríguez-Rosell et al., 2017). This shows that a vertical jump using maximum muscular power requires both maximum muscular strength and high-speed muscular strength. To better understand the elements of effective performance, analysis in sport involves analysing and assessing the technical, tactical, physical, and mental aspects of performance in games and practices (Bishop and Barnes, 2013; Hughes and Bartlett, 2002).

While passing to teammates is a crucial part of the game of netball, hand-eye coordination is essential (Coetzee and de Waal, 2022). This enables the ball to be moved about the court accurately and strategically as a team to be able to win games. The area of the brain that coordinates eye and hand tracking motions is known as the Cerlleum (Miall, Reckess and Imamizu, 2001). The ability to combine motor and visual skills to complete a variety of activities depends on hand-eye coordination (Spittle, 2021). To cooperate with teammates using hand eye coordination and stop the opposition, it's critical to be able to create space for attacking manoeuvres and be aware of where other team members are (Wong et al., 2019). To take the shot in the correct standing position, the centre must be able to attack and defend while making sure they pass the ball appropriately to the goal attack. Player’s risk losing control of the ball or dropping it if they lack this netball technique (Steele, 1990).

It is evident that netball is a challenging, dynamic, and intricate sport. Netball can be an intense sport that demands quick changes in direction, jumping, and other explosive activities. The role of a centre in netball depends on a variety of factors, including power, speed, and acceleration and deceleration abilities. Top netball players follow specific regimens that are tailored to them to train these systems for peak performance (Mclean et al., 2018). As preparation drills and on-court fitness sessions, running technique, rapid foot drills, speed resistant training, and intermittent speed endurance interval training can be incorporated into sport-specific training sessions.
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