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Physiological demands of rugby sevens. 

Rugby sevens is a contact sport where two teams of seven players go against each other for two 7-minute halves and is usually seen to be played in a tournament format rather than a league system (Ross, Gill, and Cronin, 2014). An increase in popularity of rugby sevens can be observed since its addition into the Olympics in 2016. In the past rugby sevens teams were traditionally made of 15 a-side players, specifically backs and back row forwards due their characteristics such as speed, power, acceleration, and agility. But now because of the popularity of the sport there are becoming more and more specialised rugby sevens players where this is the only discipline of rugby, they part take in. Although rugby union and rugby sevens are played under a very similar rule set the physiological demands are very different due to the size and pitch and number of players. It is clear when looking at rugby union that the performance and physiological demands of different playing positions is very different. Whereas Ross, Gill, and Cronin (2014) describe that in rugby sevens the movement patterns and physiological demands tend to be more uniform across positions unlike rugby union but on the other hand Mitchell et al (2016) mentions that body composition can vary between backs and forwards within the sport of rugby sevens. To take part and to be successful within the sport of rugby sevens the players within the team must have a high level of skill and physical ability as well as the team having appropriate tactics for each match Higham et al (2016).

As to be expected when the competition level increase from domestic to international rugby sevens the physiological demands increase also. Due to technology such as video analysis and GPS tracking players can spend 30% of the total 14 minutes of a rugby sevens game at a speed greater than 5ms (Ross, Gill, and Cronin, 2014). This is because of repeated sprints throughout the game and for the players to be able to meet this demand they must have an advanced anaerobic and aerobic energy system. As anaerobic system will be working hard throughout the continuous bouts of high-speed sprinting, the aerobic system must work just as hard to aid recovery between the sprints by replenishing the phosphocreatine in the muscles (Ross, Gill, and Cronin, 2014). For bouts of high energy exercise from 0-10 seconds such as sprinting or jumping the anaerobic system is recruited and doesn’t require oxygen to produce adenosine triphosphate (ATP) (Beneke et al., 2002). This system is assisted by the aerobic system which does require oxygen to produce ATP for recovery or longer bouts of exercise (Plowman and Smith, 2007). Rugby sevens players do and should have a higher maximal aerobic power and V02 max than rugby league and rugby union players due to the time they spend running at high speeds. This was shown when the Yo-Yo intermittent test was performed on rugby league and rugby sevens players where Higham et al (2013) found there was a mean of 2,256 metres when rugby sevens players were measured compared to when Atkins (2006) found the mean for rugby league players to be 1,656 metres. This suggests that to compete at a high level of rugby sevens an individual must have a good level of aerobic fitness and excellent V02 max scores otherwise player and team performance may be affected. During a game of sevens, actions that may affect the outcome almost always involve maximal sprint efforts therefore when training it is suggested by Schuster et al (2018) that maximal efforts and high velocity sprinting skills should be undergone and focused on. 

Within all collision sports a high level of power and muscular strength is thought to be crucial for success (Ross, Gill, and Cronin, 2014). Strength in some cases is tested through hand grip strength and elite sevens players can be seen to have a mean score of 56.18 kg between right and left side (Hohenauer et al., 2017). When assessing rugby sevens players vertical just and 40 metre sprint speeds they compare closely or in some cases tend to be more superior than that of a 15 a side player states Higham et al (2016). For example, Darrall-Jones, Jones, and Till (2016) mentions that the mean time for rugby union back players to sprint 40m is 5.32 seconds whereas Higham et al (2016) states that a rugby sevens players mean time is 5.11 seconds. Muscular strength and power isn’t just important for sevens players to run fast and to dominate collisions, it is also proven that the stronger the athlete then the lower their risk of injury and could prevent a skill reduction when tackling if fatigued (Schuster et al., 2018). When players were measured for muscle power the counter movement jump mean between forwards and back was 49cm found Mitchell et al (2016) which is higher than when (Sánchez-Sixto, Harrison, and Floría, 2018) tested competitive male athletes. 

Elite rugby sevens athletes will experience high levels of acute load throughout their career. This is because of the number of games they play over a short period of time. In many cases a player would be expected to play 6, 14-minute games over 2 to 3 days and usually this can be over consecutive weekends (Schuster et al., 2018). Because of the amount a player could play, delayed onset muscle soreness (DOMS) could have an impact on players between tournaments. DOMS can be described as micro-lesions within skeletal muscle, inflammation or metabolite build up and this can cause pain and stiffness within an athlete’s muscles (Wilke and Behringer, 2021). After intense bouts of exercise such as partaking in rugby sevens a player may suffer from fatigue, dehydration, soft tissue damage and decreased muscle glycogen (Peake, 2019). These factors could have a major effect on many of the bodies systems for example the cardiovascular, nervous, endocrine, renal and immune system. Therefore, post competition a sevens athlete should focus on replacing fuels and fluids lost throughout the competition through rehydration and taking on carbohydrates and proteins. Stretching and massage could have a positive effect on a player’s recovery, but the most important aspect of recovery is sleep. Recovery mechanisms such as these will help the body return to homeostasis post exercise which is the main goal (Peake, 2019). Then when speaking about training adaptations Peake (2019) mentions physiological stress should be followed by a long period of recovery but if not could lead to overreaching therefore a decrease in performance capacity. As this is the case a rugby sevens player should be encouraged to focus heavily on rest and recovery as they tend to endure high amounts of physical stress through the intense fixture calendar and the training between tournaments. 

When comparing the running demands of all the different variations of rugby it is clear to see they are all different. It has been proven that rugby sevens players have the greatest running demands when compared to rugby league and union (Suarez-Arrones et al., 2012). Then Suarez-Arrones et al (2012) states that the mean distance covered by a rugby sevens player is 1,581 metres over the duration of that match which results to an average running speed of 6.4 km/h. Whereas through a rugby union game the average running speed is approximately 4.2 km/h which is significantly less than what can be seen in rugby sevens. Also, throughout a rugby sevens game a player can be overserved running at speeds the same as or greater than 18 km/h for 13.7% of the time. The percentage of time spent at this speed is less in other disciplines of rugby for example rugby union players spend 3.2% less time at speeds of 18 km/h or greater but rugby league players only spend 6.5% of the match at these speeds which is significantly less. Although, the running demands in rugby sevens are higher than those in other forms of rugby this is not linked with an increased overall exercise intensity. As in rugby sevens there is less time spent in rucks, mauls and scrums as in rugby union which could be a factor of why their heart rate intensities are the same if not higher (Suarez-Arrones et al., 2012). Therefore, rugby sevens has high running demands with little and short rest periods so in the case this prescription of training can be targeted at enhancing physical qualities that are specific to the sport. As they have to be running around the field at a moderate intensity for much of the time this means they must have well developed type-1 muscle fibres (slow twitch) as these are fatigue resistant mentions Baguet et al, (2011) and can produce low levels of force for a long period of time. As well as having superior type-2 (fast twitch) fibres as they produce short maximum bouts of sprinting and changes of direction, but these fibres are highly sensitive to fatigue (Baguet et al., 2011). 

When looking into rugby sevens players body composition it seems that their body mass is almost identical to that of outside backs in 15 aside rugby. Sevens players have a mean mass of 90kg and a mean height of 183cm whereas outside backs in 15 aside rugby have a mass of 89kg and a height of 180cm which suggests their body mass index is very similar and in fact within two points of each other (Ross, Gill, and Cronin, 2014). It is a big advantage for a rugby sevens player to have a lean body composition due to the high running demands of the sport. Because of this it has been shown by states Ross, Gill, and Cronin (2014) that the estimated body fat percentage of a rugby sevens player is between 11% and 12% and the sum of seven skin folds has a mean range of 52.2- 61.6 mm. These figures have been backed up by Mitchel et al (2016) where they found the mean of skins folds between rugby sevens forwards and back to be 54.5 cm and the mean of hight and weight to be 183.2cm and 92.1kg. 

When looking into the physiological demands of rugby sevens not only is power alone important but repeat-power ability and vital. Throughout a game, high intensity actions such as acceleration, deceleration and change of direction occur many times over a 30 second period and can occur as many as 45 times a game (Schuster et al, 2018). Such actions come at a high physiological cost and because of this a large decrease in high intensity actions can been seen in the second half of a rugby sevens game due to fatigue and the inability to sustain repeated high intensity actions. Enhancing repeated-power ability in sevens players could result in performance advantages for an induvial or team. Therefore, it is suggested by Schuster et al (2018) that rugby sevens player should undergo training sessions focused on high volume power training to help build the capacity needed to fulfil the bouts of high intensity work that can be seen in a game of rugby sevens. 

Within many disciplines of sport including rugby sevens good flexibility throughout the team is important and if a player is limited when looking at flexibility this could lead to many problems including an increased risk of injury (Rizi et al., 2017). In this case good flexibility scores can be seen to decrease the risk of injuries within rugby sevens players. High level rugby sevens players will benefit from good flexibility and an elite rugby sevens teams sit and reach test score has a mean of 27.91cm when looking at forwards and back collectively (Hohenauer et al., 2017). 

In conclusion it is clear that with the growing popularity of rugby sevens there is more knowledge of the physiological demands and requirements for players to meet for them to play at the highest level. Gone are the day of rugby union players playing rugby sevens in the off season and going back and forth. Now there has become specialised rugby sevens athletes and this can be seen when comparing them to rugby union or league players because generally speaking rugby sevens players are fitter, faster and more agile than players from different disciplines of rugby. This is to be expected as the physiological demands are completely different between the sports and sevens athletes can be seen to run 2,265 metres when performing the Yo-Yo intermittent recovery test which is significantly higher than then scores of rugby league players (Higham et al., 2013). Also, as sevens players spend more time at high speeds they require a highly developed anaerobic and aerobic energy systems to keep up with the demand for ATP. It can be seen to be advantageous for a rugby sevens player to have a lean body mass and low body fat percentage as the running demands of the sport are high (Suarez-Arrones et al., 2012). As athletes are expected to play several times within a two-day period and turn around quickly for the following weekend recovery and flexibility is important as this can be seen to limit the risk of injuries in some cases (Rizi et al., 2017).
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