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Introduction
Rugby union is a sport involving a wide range of characteristics like sprinting, collisions, agility and endurance. A study using elite male rugby union players from two senior clubs found that the average height of players was 186.5 cm, and the average body mass of players were 101.6 kg (Tierney, Blake & Delahunt, 2021). The professional game has developed over the years and since becoming professional the ball in play time has increased from 27 minutes to 39 minutes, this suggests that players need to be fitter to play to the highest standard for longer. It was also found that the average mass of a back changed from 83kg to 92 kg (McAuliffe, Lavallee & Campbell, 2022). To play a professional rugby game you must cover a lot of ground running around the pitch, whether it be in defence or attack. Bridgeman and Nicholas (2021) States that backs at senior international level cover a mean distance of 6792 metres and at professional club level covered a mean distance of 6316 metres this shows that a significant amount of distance is covered in total during a professional rugby match. Regardless of the pitch length only being 100 metres the relentless back and forth running chasing in players in defence and supporting or making line breaks in attack. However, these distances are not all one speed, the distance includes short sharp sprints and some periods of slower jogging. A bronco test can be used to measure an individual’s maximal aerobic speed (SVNS, 2024) states that men’s bronco times look like this: <4:15 world record level, 4:15 – 4:25 Elite, 4:25 – 4:35 Outstanding, 4:35 – 4:45 Very good, 4:45 – 4:55 Good, 4:55 – 5:15 Average, >5:15 Poor. These are suggested guidelines for elite level rugby 7s players who have very similar attributes to rugby union backs. As mentioned above sprinting over short distances is a massive part of rugby Aswell, this could be to try make a line break when you have the ball or chase down an opposition player. To test this, you can use a 30m sprint test (Hansen et al., 2011) suggest the mean elite 30 metre sprint time is 4.4 seconds. This score gives us a good idea of how fast an elite level rugby player should be running 30 metres with maximal effort. It takes time to get up to maximum speed therefore a 30-metre sprint allows for time to reach maximum speed. Another key part of rugby is being able to generate power to complete dominant tackles this could be measured by muscular strength of the legs. A good way to test this is the vertical jump test (Topend Sports, n,s.) The springboks South African national rugby team around 2007 for the rugby world cup created a bare minimum normative chart which said that to play test rugby inside back required a vertical jump height of 65 cm and outside backs 68 cm. 

Methodology
A client was selected and put through several relevant tests for rugby union to see how their test scores compare with those of pro athletes, the client is playing British University and Colleges Sport Rugby (BUCS). To measure the clients, weight a SECA scale was used, firstly you must lightly tap the surface with your foot then wait for the 0.0 too appear on the screen. Once the screen is showing 0.0 you can then stand on the scale and wait 3 seconds for the scale to give a final weight in Kilograms, finally record the weight (Seca, Hamburg, Germany). For measuring height, a stadiometer was used, where the client stood on the foot marks on the floor facing away from the equipment. The client stood up straight with their heels and back touching the backboard, next the headboard is lowered until it is in contact with the scalp and then the height in centimetres is recorded. For the bronco test a start point is set ideally using the try line of a marked rugby pitch, then setup cone markers at 20 metres, 40 metres and 60 metres away. Once that is set someone timed how long it took for the client to run up to each cone and back to the start line, in order of up to the 20m and back then 40m and back then 60m and back. This process is done 5 times in total so when the client passed the start line for the last time the timer will stop the clock and record the time. To test the clients, speed a 30-metre sprint test was done, firstly there must be a marked start line where a pair of Brower timing systems are set up opposite each other looking at each other. Another pair of Brower timing systems are set up exactly 30m from the first pair, once both sets were set up, they were turned on and made sure they were directly pointing at each other, once lined up the beeping noise stopped so you know they were lined up. Lastly with a device the gates were linked up, once the client started moving past the first gate the timer starts and when they passed the second gate the timer stopped. Client had 3 attempts at the 30m sprint and kept their best score to be recorded (Force Platform, 2003). To measure the muscular strength in the legs a force platform was used for a vertical jump test. First the platform was set up in a secure position and powered on, then it was connected to a computer and set to zero. To calibrate for the client, they were instructed to stand on the platform where they were weighed. Once that was done the client was instructed to jump as high as they could after the long beep with their hands on their hips. They could have 3 attempts to get the best score then the computer could analyse the scores and give results. 

Results



Figure 1
	
	Height(cm)
	Weight(kg)
	Vert jump (cm
	Sprint 30m(s)
	Bronco test (s)

	Client
	191.5
	87.40
	46.07
	3.9
	4:35

	Pro athletes
	186.5
	92
	68
	4.4
	4:15 – 4:25



Table 1
Figure 1 is a z score profile including the scores of the client compared with the scores of rugby students at University of Wales trinity saint Davids. Laerd Statistics, (n.d) states that a z score is a useful statistic because it allows you to compare scores that are from different normal distributions. Simply the z score provides a platform for comparison of means and an opportunity to find strengths, weaknesses and reliable results to draw conclusions from. Table 1 displays the actual scores of the client in each of the tests and below it is the scores of pro rugby athletes found online. The table presenting data clearly shows areas to work on and areas that are on track for the client if they wanted to try become a pro rugby player. Unfortunately, there was no standard data from the lab spreadsheet for a bronco test therefore it could not be included in the z score profiling. However, there was data online for pro rugby athletes, stating to be an elite athlete you must be getting a score of 4:15 – 4:25. Therefore we do not have a comparison for bronco times with other rugby students from UWTSD and cannot comment on how our client scores in the class. Data collected for pro athletes were all the exact same tests and were measured in the same units of measurements so there was no changing of the data and all valid for comparison. Vertical jump height is a very relevant test for a wide back in rugby because as mentioned with height if you can gain yourself an advantage in the air when competing for a ball that’s been kicked you are more likely to re gather the ball and gain possession for your team. Furthermore it 

Discussions and conclusions

The client was measured for their height as displayed in table 1 which was 191.5cm it is important as a wide back player to be tall so they can compete to re gather the ball when the oppositions kick the ball high to them. The table 1 suggests that the client is taller than the average elite male rugby player by 5cm this suggests that the client naturally has an advantage in height against pros but also according to figure 1 they are significantly taller in comparison with other rugby students. La Monica et al, (2016) Suggests that backs should be lighter in comparison to forwards as carrying too much weight could affect speed and agility. As a back in rugby, it is more advantageous to be lighter and have a greater aerobic capacity as they cover more ground, and role is to run at space more so than carry into multiple opposition players. The client weighed in at 87.40 kg which against weights of pro rugby players was less by 4.6 kg, this could allow for the client to be more light weight and move around the pitch efficiently however it could cause issues in the contact area if the client is too light there is potential they may be easier for the opposition to make a dominant tackle on. It may be beneficial for the client to add some muscle mass to their body mass so they can become stronger and be more dominant in the collision area. Furthermore, the z score profile in figure 1 shows that the client is almost exactly the average body mass of the rugby students and therefore at the right weight for the level they are playing at. Vertical jump height similarly to what was said above about height can provide wide backs with an advantage to re gather the ball when competing for a ball that’s been kicked. If one can project themselves higher in the air, they will be mor likely to get above opposition and get to the ball first. Table 1 shows that the client has a significantly lower vertical jump height compared to professional rugby players, 21.93cm is certainly a big gap and could prove to hinder performance in the professional game. on the other hand, figure 1 shows that the client has a greater vertical jump height then the rugby students. From this we can gather that to make the jump to professional rugby there must be a big increase in vertical jump height to efficiently compete for high balls which is a crucial part of being a wide back. Another critical area of Rugby is the maximal speed a player can sprint at, as a wide back it is a huge part of the game to be able to beat defenders with speed on the outside. According to figure 1 the client has a greater sprint time than the average professional rugby player by 0.5 s, this stat may not be completely relevant as the professional rugby players may not have all been the same position. There is a possibility that the average score was changed by some particularly slow forwards times. However, we can gather that the clients sprint time is in the right range to become a professional rugby player and is not a massive target. The last test the client went through was the bronco test which takes a few moments and involves running constantly. This test can measure one’s cardiovascular endurance which can be very helpful when playing rugby, for example when your team is attacking and the ball stays on the pitch for lots of phases you must keep moving and carrying the ball as hard as you can until the play stops. Figure 1 suggests that the clients bronco test time was 10 seconds outside of the elite bronco times for rugby, and therefore a recommendation would be try decrease their bronco test time so they could better their chance of becoming an elite rugby players.
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z score profile

height(cm)	weight(kg)	vert jump(cm	sprint(s)	1.766804596456989	-1.7205842499260614E-2	0.88262517557334264	-6.134605018977302	


