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Physiological support case study
In this study we will be creating a physiological case study for an athlete who aspires to be a top class/Professional rugby player. Throughout the study we will be taking this subject through a numerous amount of testing which ranges from aerobic, strength and anerobic tests. The client's ambition is to become a professional rugby player which is a sport which has many mental and physical demands after conducting these tests on the client we will then be comparing the subjects results to those of a professional standard of rugby and seeing what similarities differences there are in the results. Rugby is a very intense and physically demanding sport which takes many physical factors to be at its very best. As suggested by Roberts (2018) Rugby is a stop start sport which includes a lot of stops start acceleration and deceleration, and also a player will put max effort into the first 20 minutes but won't drop off much during the game, this shows that rugby contains a lot of aerobic and anerobic ability. These results were the testing of senior professional rugby players and the top-level athletes. According to Mclean (1992) The short burst in rugby is alactic movements which suggests that all the energy systems have been used in this action. This shows that rugby isn't something that you can train one way of exercising to be successful it will require you to train in several different ways such as Strength, Aerobic and anerobic training methods. These findings are very good if you want to create a training plan for a rugby player who aspires to make it to top class rugby and needs to better some aspects of their physiological abilities. Studies shown by Gabbett (2013) That the highest quality of rugby league (NRL) in Australia is a much more physically demanding league than the lower league's such as (NYC). In NRL the players cover more ground engage in more contact and travel at higher speeds than the lower league players who fatigue much quicker and because they do not engage in specific rugby training, at a high intensity such as running and full contact tackling to prepare them for NRL standard rugby. This shows that the gap in standard in the highest league and the next one below is massive and to become a fully professional player you should incorporate a variety of training strategies to increase the chances of matching these elite tier rugby players. From the research conducted in the introduction it is safe to say that rugby is a highly intense physical sport which will require the subject to be exceptional at every level of training these findings rugby players may not be dominant in type 1 or type 2 fibers rather they will be more equal for example 55%/45% which is marginally dominant but want effect the other fiber type significantly.
Methods 
In this support case study, we used a number of different methods to determine and compare the subject to professional rugby players. We first begun with aerobic testing which was determined by a v02 max test, to begin this test you will need a heart rate monitor polar h7 or 10 (Polar Electro, Warwick, UK), a watt bike atom x (Wattbike, Nottingham, Uk) , Douglas 100litre with 2100 series 3 way stop cock (Hans Rudolph, Kansas, USA), stop clock, Hans Rudolph 2700 series large 2-way non-return breathable valve (Hans Rudolph, Kansas, USA), Servomex miniHF 5200 (Servomex, Bristol, UK), Harvard DGM1 (Harvard, Massachusetts, USA) And a borg rpe scale. The aim of the test is to collect the last 30-60 seconds of air after reaching max on the borg rpe scale. Before beginning the test, the subject completed an 8-10 minute warm up by cycling on the bike under the initial test load, The test will begin at a low intensty gradually increasing in difficulty after time by adapting the velocity on the bike. The amount of time under maximal intensity will be monitored on numerous different factors such as height, age, weight, ethnicity and gender. The test will continue until the patient can't cycle anymore and reaches failure and a sample of at least 30 seconds must be collected before the final workload. When the test is complete the subject can remove the mask, and the load will decrease on the bike allowing for a cooldown. After the subject was recovered, they then stepped off the bike. Analyzing the gas concentration will take exactly 60 seconds after we said go using a stopwatch holding the sample line closed and attaching it to the Douglas bag and then also attaching it to the gas reader. We then only recorded the last 15 seconds of the reading and that then gave us the final reading. The second test that we conducted was a Wingate test to do the wingate test you will need the following equipment Monark Ergomedic 894E Monark Ergomedic 894E  bike, a computer with the suitable software to conduct the test, a known resistance setting and a stopwatch. To begin the test, we gave the subject a 5–10-minute warm-up on the bike with very light resistance. We used the classic resistance formula to calculate the amount of resistance needed to determine the subject resistance (Resistance=0.075xbody weight kg). We then began the test by telling the subject to begin cycling at a maximum effort for 30 seconds. We began this test from a dead stop without a rolling start. We then work out peak, mean and drop off in power with the software. The nect test that we conducted was the Keiser leg press test. This test works out the subject's max strength output on a leg press. The equipment needed to conduct this test is Keiser A300 Leg Press (Keiser,Fresno, USA) and a computer with suitable software to give the readings. We began by giving the client 5-10 minutes warming up by cycling on low resistance and body weight squats. You then must adjust the leg press so that the client's knees are at a 90-degree angle and make sure there is full range of motion without hyperextending the subject's knees. We then began with a light weight roughly 20-40 percent of the subject's maximum effort. The subject then had to push as hard and fast as possible after each push there was a 10 precent jump in resistance making the push harder each time. We then stopped when the subjects' power input started to decline. We then took the measurement from when the subject gave the most power input this was at a moderate resistance. After this test we then moved on to the vertical jump test which is also a power test by using a force platform. The Equipment that we used to conduct this test was Forceplatform FP8 2003 ( Hur, Kokkola,Finland) and a computer with suitable software to read the results. We began with light warm up this includes stretching, body weight squats and light cardio. We then began the test by making sure the client's feet were shoulder width apart and had their hands on their hips. As soon as the client hears the beeping sound from the computer they are instructed to jump as high and as fast as they can and land back on the platform, they get 3 tries to get their maximum effort, which is calculated by the computer. We then moved on the 10m sprint and agility t test, which is used to measure speed and agility, The equipment that was used during these tests were cones, light gates and an iPad with the light gate timing software we set up 3 cones 1 in the middle 1 to the left and then 1 to the right and set up the light gates at the starting point the subject must run to the middle cone side shuffle to the right cone touch the cone with their right hand and then side shuffle to the left cone touch that cone shuffle back to the middle cone touch it with their right hand and run back through to the light gates. To conduct the 10m sprint test we used light gates and light gate timing software on the iPad. We set up 2 light gates at the start point and then another 2 light gates 10m away the subject starts the timer by running through the first set of gates and finishes by running through the end gates they get 3 attempts to get there fastest time . We then moved on to body comp on the impedance machine. The equipment used was Tanita MC980 MA (Tanita, Amsterdam, The Netherlands). We used the machine without any socks on to get an exact reading we then asked the subject to step on to the machine put age in and then the machine began to weigh the client after being weighed the client then put in that he is an athlete and the machine calculated his BMI. We then began the sit and reach test the equipment used was Sit and Reach box (Habdirect, Southam, UK) the subject must sit down and push the scale on the top as far as they can while keeping their legs straight.

Results 
	Test
	Subject score 

	Aerobic- V02 max test

	39.1mm/kg


	Anerobic- Wingate Test
	1053 watts

	Strength- Kaiser leg press
	1195 watts

	Power- Wingate/Vertical Jump 
	1577 watts/ 35.42

	Speed- 10m sprint

	1.85

	Agility- T test

	10.9

	Balance- Balance test

	12

	Body comp- impedance machine

	111kg 19.6% body fat


	Mobility-Sit and reach
	0

	Reaction- Pods reaction test

	49



These are the results from the subject's numerous amount tests. This will be put into a z score graph to compare them to the elite standard athlete which they aspire to be.
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This shows That the subject is above average by a 1.5 in weight showing that maybe they need to lose weight or that they are just a bigger and taller build than the rest of the groups that where studied. They also are 2 above average in height, showing that maybe the reason that they weigh more than the other group is because he is a taller person this leads to more eight. The graph also shows us that he is below average in body fat percentage meaning that the weight that he is carrying isn't bad weight and that he probably has a lot of muscle mass. The graph also shows that the vert jump is below average meaning that he doesn't jump as high as other rugby players showing that he may need to work on his power and jump speed but also he is a bigger and taller person than the rest of the rugby players showing that it may be harder for him to jump higher because of these factors. The agility t test shows that he is below average –1. This could also come down to the factors that he is a heavier and taller person so that it might be harder for him to move as fast.

	Variable 
	Subject 
	Pro players mean

	Height 
	190.5cm
	182.1cm

	Weight 
	111Kg
	93kg 

	Vert Jump
	35cm
	68cm

	10m sprint
	1.85sec
	1.81

	BMI
	26
	28




This shows that our subject may be above average in some respects when it comes to professional rugby players but needs to work on some things to have the best chance of achieving his goals of becoming a professional rugby player.  These results were made by Wood (2025).

Conclusion 
After analyzing this data, the subject has various strengths when it comes to being compared to a professional rugby player such as height and body mass being well over average giving the subject a good advantage when it comes to size, It also shows that the client is below in body fat percentage this shows that the client likely carries a lot of lean muscle mass and not a lot of fat. 
When it comes to power the leg, press shows us that he has a lot of power 1000 watts which tells us that he can produce a lot of power output, and it is a solid base for building on more power. However, the subjects verticale jump is significantly below average with the subjects being 35.4ckm and the average pro rugby player can jump up to 68 cm. One way that he can improve on this is by bringing in more explosive training to his routine such as short sprint intervals and power cleans, However Mackenzie (2014) shows that power cleans are not beneficial for vertical jump but jump squats have a greater benefit on them. 
When it comes to agility and speeds the subject shows good acceleration over a 10m sprint being just below average when compared to the professional rugby players, however his t test scores show us that he might struggle with lateral movement which may suggest that he poor coordination and flexibility as shown in the sit and reach test when he got 0. This can be fixed by doing regular flexibility and coordination exercises. 
This shows us that the subject is suited to rugby and will fit in with a few adaptations to their training plans. The recommended ways of training for the subject to improve are strength, speed, flexibility and agility. By bringing these into his training he will br giving himself the best possible chance of achieving his aspirations.
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Heart rate chest strap, Polar H7 or H10, (Polar Electro, Warwick, UK),https://www.polar.com/uk-en

Servomex Gas Analyser, Servomex miniHF 5200, (Servomex, Bristol, UK) https://www.servomex.co

Calibration gas, Cranlea 995/2619 (20% O2, 8% CO2) (Cranlea, Birmingham, UK) https://www.cranlea.co.uk

Wattbike Atom, Wattbike atom x, (Wattbike, Nottingham, Uk),https://www.wattbike.com

Dry gas meter, Harvard DGM1, (Harvard, Massachusetts, USA),https://www.harvardapparatus.co.uk

Mouth Piece, Hans Rudolph 2700 series large 2-way non-return breathable valve, (Hans Rudolph, Kansas, USA),https://www.rudolphkc.com

Douglas Bag, Douglas 100litre with 2100 series 3 way stop cock, (Hans Rudolph, Kansas, USA),https://www.rudolphkc.com


Sit and Reach box, (Habdirect, Southam, UK),https://www.habdirect.co.uk

Monark Bike, Monark Ergomedic 894E,c,https://monarkexercise.se

Keiser machine, Keiser A300 Leg Press, (Keiser,Fresno, USA),https://www.keiser.com
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