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Physiology Assignment 2

Introduction 
The athlete is a 20-year-old female netballer who has participated in netball from a young age and currently plays for their university netball team. A usual week of physical activity for them involves 1 netball training session, one strength and conditioning session and one netball game.


Netball can be defined as “an intermittent court-based team sport that includes periods of both high (i.e. sprinting, jumping and changing direction) and low intensity (i.e walking, standing and passing) activity” (King et al.,2018).

Heart rate 
Heart rate monitors when worn in a game of netball can continuously measure the rotational and linear accelerations, alongside the direction and orientation of the player during the game (King et al., 2018). Research states that differing positions on the netball court are likely to affect heart rate due to certain positions being required to run and move over bigger area. For example, a Centre (C) is known to cover more distance within a game in comparison to a Goalkeeper (GK) (King et al., 2018). Davidson and Trewartha (2017) explain that Goal keepers (GK) and Goal Shooters (GS) usually complete fewer repetitions of each movement within a game and spend increased time standing compared to running or jogging. Further research explains that having monitored heart rate during a netball game to investigate physiological responses, almost 50% of game time resulted in intensities sitting between 75% and 85% of maximal Heart Rate. Training sessions however, resulted in Heart Rate being below 75% of maximal Heart Rate for 43% of time. Therefore, this research confirms that training and match pay do not adequately represent the physical demands required (Phillip et al., 2014).


Time Motion Analyisis
Time motional analysis of a netball game is a method available for quantifying work rate and is viewed as the most effective method of assessing physiological demands upon elite netballers (Duthie et al., 2005 as cited in Davidson and Trewartha 2017). An early study conducted by Otago in 1983 stated that his research resulted in strong differences between players of different netball positions yet showed a typical Work:Rest ratio to be 1: 3.


Changes of direction linked to Musculo skeletal system
Netball is known to place strenuous demands on a player due to their constant changing of direction, requirement to jump high to intercept a ball and accelerate quickly. Therefore, sport places emphasis upon the musculoskeletal system often leading to injury (Langeveld et al.,2012).


ACL
The anterior cruciate ligament (ACL) is a common injury within netball. For example, when landing with the ball in netball certain footwork rules must be followed, however, to do so, the player must slow their horizontal momentum by ensuring large posterior ground force is completed. This will create external flexion at the knee requiring the internal knee to balance at knee extension which is often produces by an eccentric contraction of the quadriceps (Olseen et al., 2004 as cited in Stuelcken et al., 2015). 
When the quadriceps contract, the force of the proximal end of the tibia via the patella tendon creates strain on the ACL leading to a potential risk of injury (Stuelcken et al., 2015). ACL prevention strategies have been put into place following research surrounding biomechanical and neuromuscular risk factors. These modifiable risk factors focus upon muscle strengthening, deceleration, plyometrics by incorporating agility, mobility, balance, proprioception and running (Abdul et al., 2024).


Speed
The ability to change speed and direction is a fundamental skill for netballers due to research explaining that athletes change activity on average every 4.1 seconds within a game. Therefore, the ability to accelerate quickly is a fundamental factor to becoming a strong performer (Davidson and Trewartha, 2008). Athletes should be able to adjust their speed dependent to the situation they are faced with within each game situation. 


Method

Height
The participant stood barefoot against the Seca 213 stadiometer (Seca, Hamburg, Germany) ensuring their heels were touching the base and their back was straight. The headpiece was adjusted to the top of their head providing their height.


Weight
The participant stood barefoot onto the Seca 875 weight scales (Seca, Hamburg, Germany) which provided their weight in kilograms.


Sit and Reach Test
With no shoes, the participant sat with fully extended legs touching the Sit and Reach Box (Habdirect, Southham, UK). Arms were extended straight with one hand over the other and palms facing down and moved in a forward motion along the measuring scale. This position was held for 1-2 seconds and repeated 3 times (Housh et al., 2016).

Vo2 Max Test
The participant placed a Polar H10 (Polar electro, Warwick, UK) heart rate chest strap around them and linked that to an electronic device. The participant cycled at a low intensity power output using the Wattbike Pro (Wattbike, Nottingham, UK) which increased gradually via an increase in the cycle ergometer until the participant reached volitional exhaustion. When the participant was near volitional exhaustion, they signaled the practitioner leading to the Douglas bag (Hans Rudolph, Kansas, USA) and mouthpiece (Hans Rudolph, Kansas, USA) being provided in order to retrieve at least 30s of expired air.

10m Sprint Test (speed)
Using Brower timing systems (South Fort Street, Draper, USA) set 10m apart on a 3g artificial surface, the participant stood at the designated start line and ran as fast as possible for 10m. The time gates provided determined the pace of the runner. My participant completed 1 repetition.

Keiser Leg Press
[bookmark: _Int_bAR2KsDS]The participant sat with their feet on the foot pads with knees bent at a 90-degree angle on the Keiser machine (Keiser, Fresno, USA). They then pushed the foot pads forward to check resistance and adjusted the resistance specific to them using the thumb buttons until the screen showed ‘6r’. The participant would complete a repetition by pushing the foot pads forward and continue this until the food pads could no longer be pushed forward. 

Agility T-Test
The participant ran forward 10m following as instant start and tapped a cone with their right hand. They then stepped 5m to the left and tapped that cone with their left hand. They then stepped back to the middle and a further 5m to the right. This was touched with their right hand before side stepping back to the middle. The participant ran backwards to the finish line as fast as possible. Time was measured using the Brower Timing systems (South Fort Street, Draper, USA).

Blaze Pods (Reaction Time)
After linking the blaze pods to an electronic device and placing everything on the specific setting, my participant was required to hit the blaze pods that lit up upon the wall. My participant was required to hit as many as possible within a 30 second window. 

Medicine ball throw
The participant sat cross legged and threw a weighted ball (6kg) at a 45 degree angle from their chest. The ball was measure from where it first landed. This was repeated 3 times, and the best score was recorded.

Force Platform Jump
#The participant stood barefoot on the forceplatform (Hur,Kokkola, Finland) and waited for their weight to be calculated. Once provided, they jumped with both feet as high as possible with their and on their hips when the machine beeped. This was competed a total of 3 times, and their strongest jump was collected. 

Results
Results of my participant in comparison to a large sample of data collected from other females and against elite netball athletes. 
Table 1
	Test
	Participant
	Data Collection
	Pro Athlete

	
	
	
	

	Height (cm)
	165
	163.78
	165.5

	Weight (kg)
	80
	65.16
	63.3

	10m Sprint
	2.11s
	2.10
	1.90

	Med Ball Throw
	2.35m
	0.98
	

	Force Platform Jump 
	14.31cm
	33.91cm
	(SD) 0.26

	Keiser Leg Press
	573
	------------------------
	-------------------------

	Sit and Reach
	37cm
	0.91
	-------------------------

	Reaction Time (blaze pods)
	47 hits
	1.18
	-------------------------

	Agility T-Test
	12.09s
	13.81
	(SD) 0.98

	Vo2 Max
	19.4
	40.26
	41.10
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Figure. 1



Discussion and Conclusions
Following completion of a10m sprint, results show that my participant completed this distance in 2.11s in comparison to a completion time of 2.10s from a larger data collection sample. This shows great similarity yet a slightly slower pace from my participant. In comparison to an elite senior South African team, they average completion of a 10m sprint at 1.90s. Therefore, this is a variable that my participant could improve upon. Alongside trying to improve upon sprinting technique, exercises such as power cleans, sled pulls, back squats and plyometric exercises should be incorporated into fitness plans in order to improve sprinting time (Healy, 2017).

My participant completed the agility T-Test in a total time of 12.09 seconds. The large sample of data collected led to an average completion time of 13.81 seconds. Therefore, this shows that my participant completed this test faster than the average from this sample. The standard deviation for my participant was –0.36 whereas an elite netballers score was 0.98. This also suggests that my participant had a faster completion of the agility T-Test. Research explains that by improving speed, it will also help to improve agility. Therefore, as my participant ranked under average on the 10m sprint test, improving this also would help to further enhance their strong agility score. Furthermore, by developing power by enhancing muscular strength via weight training for example, it will help to enable my participant to control body positions when moving at high speeds (Dawes,2019).

Due to the high levels of cardiorespiratory fitness required for netball, aerobic fitness is needed due to the intermittent nature of the game (Senanayake, 2023).By testing the VO2 max of my participant, it allowed me to discover that in comparison to the mean average collected from a data sample, my participants result places them below average within this test. Therefore, by improving upon this, my participant would benefit strongly in regard to their overall health and fitness alongside their netball performance. Data from an elite athlete of the same position to my participant (Wing Attack) also revealed they had a stronger VO2 max score (Senanayake, 2023). Research reveals that if my participant engaged in fartlek training, it would help to improve upon their VO2 MAX as it involves walking, jogging and running. By engaging in this form of training 3-5 times per week working at 75-85% of maximum heart rate, it would improve their overall cardiovascular health and allow them to improve upon their vo2 max (Festiawan, 2021).

Having completed a test for a double leg force platform jump, my participants best result was a jump of 14.31cm. However, the mean score from a large sample of data collected was 33.91cm. Therefore, this shows that my participant double leg jump score is below average when compared to these results. Also, research explains that the Standard deviation for an elite netballers double leg jump is 0.26 whereas my participants standard deviation was –2.81, once again showing a large difference between the 2 results (Sinclair et al., 2021). In order to improve upon standing vertical jump, greater vertical velocity when taking off is required which is achieved by higher contraction velocity or muscle force of the extensor muscles of the hip, lower extremities and trunk (Gomez and Calbet, 2013).
Plyometric training would be beneficial for my participant to improve their standing vertical jump and overall leg muscle power. Examples of exercises that could be used within a training plan would be squat jumps and drop jumps. Furthermore, weight training and movements with loads of approximately 80-100% of maximal dynamic strength being lifted between 1-8 times (Gomez and Calbet, 2013).
A study required 2 groups of female netballers to follow a 6 week training programme that involved netball specific speed, quickness and agility drills 3 times per week. However, half of the participants completed this programme completing all the drills in a backwards motion with the other half completing the same drills in a forward motion. Backward motions are viewed to be useful for the rehabilitation of injuries due to compressive forces on the hip and knee joint (Terblacnche and Venter, 2009). Furthermore, backward running for example has been known to have a positive effect upon overall cardiovascular fitness levels. This would help to improve my participants VO2 max (Terblacnche and Venter, 2009).
Research explains that high intensity interval training (HIIT) is one of the most efficient exercises as it helps to improve aerobic and anaerobic endurance, flexibility, strength and coordination within one session. Interval training often consists of “submaximal efforts that elicit >90% of Vo2 max or >75% of maximal power (Atakan, 2021). HIIT trainig would help benefit a netballer as it involves short burst of exercise approximately between 45 seconds to 4 minutes followed by short periods of rest and recovery. This transfers into netball due to the game involving repeated short sharp movements alongside periods of rest (Eather et al., 2024). A netball specific HIIT session has been designed and involves completing a 2-minute warm up followed by 5 netball HIIT sessions lasting 8 minutes but working at a 30s on: 30 off ratio. The exercises within these sessions involve aerobic exercises which would help to improve my participants overall cardiovascular endurance and vo2 max levels, muscle strengthening movements which would help to improve leg power and acceleration when sprinting and netball specific movements to benefit their overall game play (Eather et al., 2024).
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