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Introduction. 

Rugby sevens is often considered a more attractive format of rugby when compared to rugby league and rugby union. This could be because of the nature of the game being an open and expansive format of rugby and this can be highlighted through its inclusion in the Olympic games in 2016. Rugby sevens is a format of rugby which takes many of its rules and regulations form the game of rugby union. The main differences from the two disciplines of rugby are that rugby sevens is played with two teams of seven players rather than 15 players a side and sevens is also played over two 7-minute halves instead of the 40-minute halves that are seen in rugby union (Ross, Gill, and Cronin, 2014). As these two formats of rugby are played on the same size pitch the running demands of rugby sevens is observed to be significantly higher than rugby union due to the lack of players and amount of space that can be seen on the pitch (Suarez-Arrones et al., 2012). The running demands of a rugby sevens players requires them to have an advanced aerobic system due to them having to run at moderate speeds averaging 4.2 km/h for long periods of time and covering large distances that average 1,581 metres per game (Suarez-Arrones et al., 2012). Due to them having to produce low level forces for extended periods of time this means a sevens player requires highly developed type 1 muscle fibres to sustain these efforts and they are resistant to fatigue (Baguet et al., 2011). Then Baguet et al, (2011) states that type 2 muscle fibres are highly sensitive to fatigue but are required for maximal sprint efforts and rapid changes of direction which is needed of a player playing rugby sevens. In this case a superior anaerobic system and type 2 muscle fibres are required due to high intensity sprint efforts that are seen in sevens and the lack of recovery time between efforts. Good muscle strength and power is crucial for a rugby sevens player so they can dominate collisions as well as maintaining technique throughout the game in areas such as tackling (Schuster et al., 2018). A measure of strength can be taken through hand grip strength and a mean score from a group of rugby sevens players is 56.18 kg (Hohenauer et al., 2017). Looking into muscle power a reliable test is the counter movement jump where Mitchell et al (2016) found the mean score for sevens players was 49cm which is a better score than competitive athletes when they were measured (Sánchez-Sixto, Harrison, and Floría, 2018). The sit and reach test is a great indicator of flexibility and when a group of rugby sevens player were measured their mean score was 27.91 cm found Hohenauer et al (2017). They then go on to mention that the better the flexibility the less chance an injury may be sustained. Rugby sevens players are often built similar to outside backs in rugby union with an average body mass of 90kg and an average stature of 183cm states Ross, Gill, and Cronin (2014) which suggests their body mass index (BMI) is around 26 points. This BMI score suggests that they are overweight which is far from true, due to most rugby sevens players having a body fat percentage between 11%-12% and a sum of skinfolds between 52.2- 61.6 mm (Ross, Gill, and Cronin, 2014).

Methods.

The client that was tested was a moderately fit rugby union player that aspires to compete at a high level at rugby sevens. Body mass data was recorded using the seca 875 weighing scales (Seca, Hamburg, Germany) wearing as little clothing as possible. Height was measured using the sec 213 stadiometer (Seca, Hamburg, Germany) ensuring shoes and socks were off. Standing feet together and heels touching the back of the stadiometer with their eyes in line with the top of their ears the headpiece was moved down onto the clients scalp and the measurement was taken. The takei hand grip dynamometer (Habdirect, Southam, UK) was used to determine overall muscle strength of the client and the protocol was taking from Housh et al (2016) laboratory manual. Standing broad jump was measured with the client behind the test line and instructed to jump as far as possible without falling. Three jumps were completed and the best of the three was recorded as the client’s score. The jump was measured from the take off line to the back of the heels after landing. Vertical jump scores were extracted using the takei jump meter (Habdirect, Southam, UK). Standing on the mat with the waist belt on, placing their hands on their hips and instructed to jump vertically as high as they could. Then their scores were displayed on the digital display. Throw was measured by sitting at the start line with legs crossed while holding the weighted ball (10kg) at their chest while in an upright seated position. The client was then instructed to throw (push) the weighted ball and the measurement was taken from the start line where they were seated to the midpoint of where the ball first landed. To gather 30 metre sprint data the Brower timing system (Habdirect, Southam, UK) was used. The client sprinted from the start line to the finishing gate 30 metres away and the time was recorded using the equipment. To gain a value of V02max the client cycled on a wattbike atom (Wattbike, Nottingham, UK) while wearing a Polar H7 heart rate chest strap (Polar Electro, Warwick, UK). Once a warmup was completed the test began, every minute the intensity increased by 20 watts until the client reached 19-20 on the borg scale or came within 10 bpm of their age-related heart rate maximum. Then 30 seconds of expired air was taken through the mouthpiece Hans Rudolph 2700 series large 2-way non-return breathable valve (Hans Rudolph, Kansas, USA) and the Doulas bag Douglas 100litre with 2100 series 3 way stop cock (Hans Rudolph, Kansas, USA). Then the sample of air retrieved is analysed to determine the concentration of O2 and CO2 through the gas analyser Servomex miniHF 5200 (Servomex, Bristol, UK). Measuring the volume of air within the bag was done using the dry gas meter Harvard DGM1 (Harvard, Massachusetts, USA). Then with this data it was possible to calculate the clients VO2max. Flexibility was measured using the sit and reach test using the sit and reach box (Habdirect, Southam, UK) and the protocol was followed from Housh et al (2016) laboratory manual. The Tanita MC980 MA (Tanita, Amsterdam, The Netherlands) was used to measure the clients body composition. 

Results. 

The z-score results were taken from all the males within the group but when looking at the clients results there are many things that he is below average in when compared to the rest of the group as can be seen in figure 1. For example, compared to the rest of the group he has a higher body mass and on average is shorter therefore this implies the client has a higher BMI than the group average. But when looking at strength testing such as the grip strength and medicine ball throw the client is above the mean of the group which could suggest that although their body mass is higher it could be due to them having more muscle rather than fat mass. The clients 30 metre sprint has a z-score of zero which shows that he was as fast as the average time of the group but on the other hand his z-score for VO2 max and flexibility are considerably down when compared to the rest of the group. One of the likely reasons the clients z-scores are considerably higher or lower than the rest if the group is the lack of participants when putting together the z-score profile and their varied physical fitness and stature. 


Figure 1.

When comparing the client’s data to that of a rugby sevens player they are very close in stature and body mass as a sevens player is on average 183 cm and has a mass of 90kg (Higham et al., 2013) whereas their hight and weight compare almost identically to that of an outside back in 15 a side right of 180cm and 79kg (Ross, Gill, and Cronin, 2014). Overall muscle strength was measure through grip strength and the client as well as having better grip strength than the group, they also displayed having a good amount of strength when compared to rugby sevens players as their grip strength mean is 56kg (Hohenauer et al., 2017). Flexibility is important for many reasons and the client hasn’t showed good flexibility through the testing procedure. Not only are they down when compared to the group but they are two and a half times less flexible than the average of rugby sevens backs and forwards collectively (Hohenauer et al., 2017).


Table 1. 
	
	Height
(cm)
	Body mass (kg)
	Body fat (kg)
	Fat free mass (kg)
	Grip strength (kg)
	Standing broad jump (cm)
	Jump mat jump (cm)
	Throw (cm)
	30 metre sprint (s)
	VO2 
Max (ml/kg
/min)
	Sit and reach (cm)

	Client data.
	179.6
	87.6
	18.2
	70
	54
	185
	31
	260
	4.71
	33.4
	11




Discussion and conclusion. 

When comparing the client’s data to a rugby sevens players data they compare very closely in terms of body mass and stature, but they have almost identical height and weight to that of the average size outside back in 15 aside rugby (Ross, Gill, and Cronin, 2014). Although they compare closer in BMI scores the fact, they lack in the other areas is most likely due to them not having the same fat free mass and muscle mass. This is backed up by Leite et al., (2016) where on average a rugby sevens fat free mass is 77kg whereas the client’s fat free mass is 70kg. Also backs in rugby union which are very similar to that of rugby sevens players have an average body fat percentage of 13.58% compared to 18.2% for the client (Pumpa et al., 2012). This suggests that although the clients compares closely with height and weight the amount of fat free mass and body fat the client has this shows that the client would lack in muscle mass when compared to a rugby sevens player. The lack of muscle mass the client has when compared to a rugby sevens player, accounts for the decreased scores on hand grip strength. On average the clients score is 2 kg less than a rugby sevens players grip strength (Hohenauer et al., 2017). Also looking at muscle power, its down when compared to the average of rugby sevens players because it only takes .4 of a second extra for a sevens player to run 40 metres than it takes the client to run 30 metres (Higham et al., 2016). The mean score of a rugby sevens players vertical jump is 66cm states Higham et al (2016) which is over double the score that the client achieved of 31cm which shows through muscle power and strength testing that the client is significant down on these attributes and action needs to be taken to correct this. When looking at VO2 max scores the mean of rugby sevens players is 53.8 ml/kg/min whereas the client displayed a score of 33.4 ml/kg/min which suggests the client must work on their aerobic base to improve these scores (Higham et al., 2016). Flexibility is important for rugby sevens players because it can help limit the risk of injury in some cases and when a group of rugby sevens players performed the sit and reach test their mean score was 27.91cm which is significantly more than the clients score of 11cm (Hohenauer et al., 2017). In this case there are areas where the client needs to improve, and the first area is an increase in muscle mass and a decrease in fat percentage. The client could achieve this through resistance training and the use of supplements such as creatine could aid the process of gaining muscle mass (Cooper et al., 2008) (Fyfe, Hamilton, and Daly, 2021). As well as resistance training being a proven way for an individual to gain muscle mass it can also prove to be beneficial at decreasing fat mass states Schmitz et al (2003). Improving muscle strength through resistance training should have a positive impact on many of the clients results including body composition, overall muscle strength and muscle power. Another area the client must work on to be successful in the sport of rugby sevens in their aerobic base and VO2 max. The suggested training to improve attributes such as VO2 max is training as close to an individual’s VO2 max as possible usually between 80-92.5% of VO2 max as states Scribbans et al (2016). Also, the inclusion of hight intensity interval training (HIIT) would be beneficial for the client as HIIT training can yield improvements in VO2 max and muscle power (Menz et al., 2019).
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Z-score profile.


Height (cm)	Body mass (kg) 	Grip strength (kg)	Standing broard jump (cm)	Jump mat (cm)	Throw (cm)	30 Metre sprint (s)	VO2Max (ml/kg/min)	Sit and reach (cm)	-0.41	0.45	0.14000000000000001	-0.3	-0.91	0.13	0	-1.25	-1	Variables 


Z-scores 



