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For an athlete to return to play (RTP) following an injury it is essential that the rehabilitation process is followed correctly to ensure the injury has sufficient time/support to heal and to prevent reinjury. RTP criteria must be met to maintain the player’s safety and reduce the risk of re-injury.
The prerequisites to RTP for a rugby player with a hamstring injury must be agreed by the therapist who will test the player against pre-season assessment test results and/or comparisons between the injured and non-injured limb. Once the player has progressed through the initial phases of rehabilitation and is pain free with 90% range of motion (ROM) and strength compared with the non-injured limb they will progress onto late-stage rehabilitation which focuses on more sport specific exercises. The 90% strength criteria is a widely used marker used by therapists when deciding when the player is able start the RTP phase of rehabilitation with Kyritsis et al (2016) recommending that, to increase the chances of successful RTP with a minimal risk of re-injury, then there should be at least a 90% symmetry between the injured and non-injured limb.
This latter phase of the rehabilitation process will enable the player to continue working on the strength of the injured hamstring, enabling them to RTP with a reduced likelihood of reinjury and will include the following:

Strength, hypertrophy and power-based prescriptions.
When the therapist is happy that the player is ready to progress to the late stage of rehabilitation with the aim of returning them to full play, they will prescribe strength and power-based exercises. These exercises are introduced to ensure the injured tissue is ready to RTP with minimal risk of reinjury. 
When designing this stage of rehabilitation, the therapist will consider strength and power exercises relevant to the sport that the client plays. The therapist will work with the player focusing on power type training whilst also providing exercises that improve the strength in the injured hamstring Suchomel et al (2018) highlight that it is extremely important to maximise recovery through a balanced approach to regain full performance.
Exercises that support the hamstring’s rehabilitation address both strength and endurance. Incorporating concentric and eccentric exercises are essential to restore the muscle’s strength, function, and to support the prevention of re-injury. Eccentric training improves the muscle's ability to absorb force and resist strain during high-speed movements, while concentric exercises help rebuild power and coordination (Opar et al. 2012).
Concentric exercises which shorten the muscle under tension to help build power include hamstring curls through the use of resistant bands and as the later stage progresses with machine resistance such as using a seated leg curl machine, the use of Glute Bridges will also help support hamstring strength and support the muscle to be ready for dynamic contractions (Malliaropoulos et al. 2012). Eccentric exercises will include Nordic Hamstring Curls and Romanian Deadlifts to lengthen the muscle under tension, including eccentric exercises are important as they will help improve muscle-tendon resilience and reducing reinjury risk (van der Horst et al. 2015). 
As the rehabilitation progresses and the strength of the muscle is assessed, monitored and evaluated, it is important that the power aspects of training are integrated at the same time, this concept was supported by Buckthorpe (2019). The therapist will build the plan to support a gradual building of strength alongside power and will use sports specific exercises/drills. The number of repetitions for strength will be lower reps/high sets with long rest periods between with the player aiming to work towards 80-90% of their one rep max. For power the aim is 6 reps with 6 sets and in power exercises the player should be aiming for 70% of one rep max.

Plyometric prescription
Many athletes require their body and limbs to handle rapid, fast paced movements and changes in direction, this is especially true for rugby players. The muscles, therefore, need to be strong enough to withstand the demands of the sport and so plyometric exercises are important as they enhance neuromuscular control and explosive power (Suchomel et al. 2016). Plyometric exercises will support the progression from rehabilitation to RTP. 
Examples of suitable plyometric exercises for a rugby player with a recovering hamstring injury include a progressive plan where the therapist gradually puts more stress on the recovering limb. The plan will commence with hop exercises – forward and backwards, two legs to two legs progressing to one leg landing on two legs, then one to one leg, this gradually introduces more stress onto the recovering limb and builds the strength. A more advanced plyometric exercise would be the sled press which would be introduced once the player is confident in the basic plyometric exercises, by progressing from hops the sled press would add additional external load on the muscle and also target the full kinetic chain. Plyometric exercises are for advanced performance and help the prevention of reinjury (Cormie, McGuigan & Newton, 2011).

Return to Running
The return to running stage of rehabilitation, when the player works towards full RTP, has several elements. It focuses on gradually improving the player’s movement confidence by reintroducing linear and multidirectional running as well as restoring the player’s cardiovascular fitness that may have been negatively impacted due to the lack of engagement in activity due to the injury. Acceleration, deacceleration and change of direction drills are key elements of this part of rehabilitating the injury. Within this stage the therapist will provide exercises/drills that encourage the player to progress from low-speed jogging to sprinting, taking care to add directional changes and agility drills as the injury improves. Throughout the progression of this stage the therapist will be constantly monitoring the player making sure they are not experiencing pain and that there is no occurrence of compensation between the limbs (Tol et al. 2014), this monitoring will help avoid re-injury. This is particularly important as one of the main mechanisms for hamstring injury is in the ‘planting triple extension phase’ – so by monitoring and observing the player the therapist will be able to identify issues such as this.
Return to running protocols following a hamstring injury progress through structured phases to safely reintroduce sprinting mechanics and reduce re-injury risk. Starting with acceleration drills where the player will be asked to sprint at 60-70% for a short distance of around 20-meters focusing on submaximal linear running they will then work through phased progression to high-speed runs as the player’s tolerance grows. 
The acceleration sprint drills will support and help retrain explosive start mechanics for the player whilst deceleration drills where 20m sprints have controlled stops over 5–10 m distances will support the restoration of eccentric control and joint stability both of which will help with safe directional changes and abrupted stopping (Mendiguchia et al. 2016). The deceleration elements are important and will be focused on because many hamstring injuries occur in the triple extention phase of running and when slowing down after a sharp increase of speed. This can be achieved by limiting the distance for the deceleration phase of running once the player reaches their top speed, for example in the first session they will have a 25-metre distance to slow down and this can be decreased 5-10 metres a week to slowing increase the load on the hamstring while being able to observe the effects of the sprint training is having on the recovery muscle. Rest periods will be factored in between repetitions to prevent fatigue-related compensations. 
Agility drills are then added to RTP rehabilitation plans once the acceleration and deceleration drills have supported the player to regain strength, control, and tolerance to high-speed movements. The agility drills will develop the player’s ability to rapidly change direction, withstand reactive movements and tolerate multidirectional loading (Gabbett et al. 2008). 
Adding agility drills helps to improve co-ordination and responsiveness for the player/athlete which help for returning to rugby or their sport as it introduces more movements that are involved in sport. When starting agility drills it's important to increase difficulty as the player’s injury improves, this can be done by starting with a ‘s-bend circuit’ to ensure there are no sharp turns using varying distances depending on what stage of the rehab plan they are on. In the early stage of sprinting, there will be a larger circuit to make sure there is enough room for deceleration to avoid extensive load on the hamstring. Progression onto more challenging drills is done by introducing ‘Y-circuits’ which bring in quicker changes of direction and then finishing with ‘Z-circuits’ which will have the sharpest bends. As progress and improvements continue the length of each drill will differ - shortening the circuit will increase the load on the hamstring and surrounding muscles and structures (Rudisill et al 2021).
Agility drills challenge neuromuscular control, coordination, and the ability to safely handle unpredictable forces—making them essential for preparing players for full sport participation.

Fall and Landing Training 
Falling and landing training is a vital part of rehab for sports with the rehabilitation exercises being amended to meet the requirements of the specific sport. For a hamstring injury on a rugby player the fall and landing will be extremely important as rugby is a physical sport where the player will be repeatedly on the floor after an impact from tackling throughout the game. This is researched by Obzanski et al (2024) who highlighted the importance of fall and landing training in sports that include heavy impacts.  
Ahead of introducing the falling and landing drills to the rehab plan programme, the therapist will have ensured that the player has regained sufficient muscular strength within the muscle groups needed for stabilisation and shock absorption. This includes the core muscles, hamstring and quad which are integral to maintaining postural control and reducing the risk of re-injury from high-impact activities (Behm et al., 2010; Hrysomallis, 2011).
Fall and landing exercises will intensify over several weeks with the therapist adding more vigorous drills as the player’s strength improves with the focus on improving neuromuscular control, eccentric strength, and lower limb coordination. The drills will begin with basic landing control low-impact drills designed to reintroduce the player with the biomechanics of falling in a safe and controlled environment. Initial exercises will put minimal pressure and stress on the recovering limb and will include players starting on their knees falling slowly onto the padded surfaces; this motion will help them get used to the movement of falling again, this drill will introduce controlled descent and body awareness without excessive load on the recovering hamstring (Gabbett, 2016).
The therapist will observe progress and assess how the player’s tolerance and confidence improve, they will then introduce similar drills from a standing position, then eventually once the player is ready these drills will be progressed onto an actual playing surface such as grass. Following on from being able to tolerate this movement, tackling a padded shield while kneeling will then be introduced. These drills and tackling tasks are intended to mimic rugby style contact while minimising initial joint load. Again, the therapist will monitor progression and if the player shows no pain or complications the drill will be progressed to upright tackling and then onto one-on-one live contact situations (Hewett and Myer, 2005).
The goal of the fall and landing training is to ensure the player can tolerate and absorb ground reaction forces which will help prevent compensatory movements that could lead to re-injury (Padua et al, 2009). 

Return to play criteria 
RTP criteria is extremely important to ensure that the player and the recovered hamstring will be safe and that the chance of re-injury when they start to play sport again is reduced.  Therefore, the RTP late stage of the rehabilitation plans, as detailed above need to be followed and completed sufficiently alongside the rest of the RTP criteria. To summarise RTP criteria will include the following:
· No pain and the player should have a restored range of motion.
· Strength must be restored and before commencement of the criteria there should be at least a 90% symmetry between the injured and non-injured limb. This can be assessed using Isokinetic testing or Nordic hamstring exercises. Van Dyk et al (2016) highlighted that less than 90% symmetry can result in an decreased risk of re-injury, so this point within the RTP criteria is essential.
· Functional skills assessment – this will include the player’s strength and power drills, return to sprinting and agility drills along with the fall and landing drills. When deemed fit the player will progress onto neuromuscular control focusing on dynamic movements emulating sports specific movements. This is achieved by introducing agility drills and proprioceptive exercises that relate to rugby to make sure the hamstring is ready to be put under the strain that the sport requires. 
· Sports specific readiness – for the rugby player, this will include rugby specific drills and movements such as tackling, rucking and high-speed directional changes. The player will be monitored over the duration of the plan to ensure there is no pain, weakness in the limb or resistance from the player to engage fully in the tasks. Specific sport related tests will be introduced to ensure that the player can handle all the demands that the sport, this stage will be assessed throughout by the therapist to make sure that the athlete’s strength and recovery is progressing towards full fitness (Hickey et al 2017).
· Psychological readiness is also an important part of rehabilitation. This stage focuses on how confident the player feels performing exercises with the injured hamstring, a lack of confidence in themself may lead to re-injury because they are not going into a contact situation with 100% effort, and could put pressure on other muscles. Working with a sport psychologist while completing the rest of the rehab plan aiming to improve the mental aspects of rehab and performance (Crossman 1997). The Sports Psychologist will have a range of assessments such as the Injury-Psychological Readiness to Return to Sport Scale (I-PRRS) which can be used to assess the player’s readiness to return to play based on a cognitive perspective (Ardern et al, 2013).
All the exercises and drills within the RTP criteria will be assessed and monitored throughout the rehabilitation plan to ensure the player is progressing as expected and if not, they will return to the previous stage to ensure the hamstring safety and prevent the occurrence of re-injury (Delvaux et al, 2014).

Models of Sports Injury Prevention
There are several models of sports injury prevention that the therapist can follow. Van Mechelen’s Model of Injury Prevention (1992) is considered one of the most influential models within sports rehabilitation. It is a four-step approach: establishing the extent of the injury, identifying risk factors, introduction of preventative measures, effectiveness of the measures. Although it is criticised for the lack of consideration for the complexity and dynamic nature of sport. 
Building off Van Mechlelen’s model is the TRIPP model (Translating Research into Injury Prevention Practice) developed by Finch (2006) who developed a six-stage plan: ‘injury surveillance, establishing aetiology and mechanisms, developing preventative measures, evaluating efficacy under ideal conditions, understanding real-world implementation and evaluating effectiveness in real-world settings’. Within this model there is consideration for recognising that the prevention of injury plans must be relevant, effective and also be easily implemented.
The Haddon Matrix model (1980) considers factors involved within the prevention of injury, these being the human factor, the equipment used and the environment in which the sport is being undertaken, and these are measure at different stages i.e. pre-event, event, post-event. This model helps identify where and how injury prevention strategies can be implemented within the sport.
A model of sports injury prevention is needed as it develops an understanding of potential injuries and how they can be reduced. Having an environment where injury prevention is assessed can help prevent time loss due to players being absent from play and reduce physical and psychological stress for players. 

Conclusion 
By following the phases of the rehabilitation plan and monitoring progress the hamstring can recover, allowing the player to RTP. It is important, however, that throughout the rehabilitation phases the player is open and honest about any pain or difficulties they are experiencing, this will allow the therapist to be able to tailor the rehabilitation at the right speed for recovery. The player must also be willing to take a step back within the phases of recovery should the therapist advise this as failure to follow the advice from the therapist could greatly hinder recovery.
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