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Critically evaluate the evidence base for common injury return to play criteria and reduction strategies.
Introduction  
Hamstring strains in football happen when eccentric loading exceeds tissue capacity. Usually occurring during sprinting, kicking a ball, or sudden changes in direction when the hamstring is contracted eccentrically to decelerate the extending knee while the hip is flexed. With contributing factors being fatigue, previous injuries, and poor neuromuscular control (Garcia et al., 2022).   
The purpose of late pre discharge is to get the players closer to returning to play, with the aim of safely and progressively restoring the athlete's functionality and sports specific skills, including strength, power, speed, change of direction, jump landing, and fatigue resistance, so the player can tolerate the demands of competition.  
The hamstrings in football are exposed to high eccentric force at the muscle's long length, rapid and repeated contraction, and fatigue related stress, all of which cause strains and reinjury for football players (Garcia et al., 2022). 
Strength, power and hypertrophy  
During the late stages of hamstring rehabilitation, exercises should replace the physiological and mechanical demands of football. Strength development is normally achieved through eccentric exercises such as the Nordic hamstring curl (Bourne et al., 2018).  because eccentric loading at long muscle lengths increases hamstring force capacity, improves muscle tendon resilience, and may help first time and recurrent injuries. 
A review by Tedeschi et al (2025) showed that Nordic hamstring exercises in a rehabilitation protocols can significantly reduce new hamstring strains by 60% and recurring hamstring strains by 85%, and that players who regularly perform Nordic hamstring exercises have a 35% increase in eccentric hamstring strength. 
A randomised controlled trial by Ishøi et al. (2018) found that performing Nordic hamstring exercises led to a significant improvement in peak eccentric strength and a small to medium improvement in sprint performance compared with a control group. Improvements in peak torque do not translate to improved high speed running.   
Nordic exercises alone are performed at a slow pace and may not fully support the demand for high speed eccentric loading during sprinting. Eccentric exercises in isolation may not prepare the hamstring for multidirectional and fatigue related demands in football. Instead this shows the need for further protocols to be added within a rehab plan that includes speed, change of direction, and work under fatigue.   
For hypertrophy, exercises that target knee flexion and hip extension under load include Romanian deadlifts (RDLs), single leg RDLs, and glute hamstring raises. They are used to increase muscle cross section, restore strength balance between limbs, and support the high forces during sprinting and kicking. 
A cohort study was conducted using single leg RDLs and a control group. It showed that compared to the control group, performing 3 sets x 3 reps added into a warmup had significant improvements in reducing hamstring injuries (Otani et al., 2025). It is not clear whether the reduction in injuries was due to the exercises or broader training adaptations  
A cohort study using single leg RDLs compared to Nordic hamstring exercise showed improvement in strength (Behan et al., 2024). Strength gains do not confirm long term reinjury reduction. 
For power, kettlebell swings, hip thrusts, plyometrics, and springing drills are implemented to improve force and power output by the muscle and  strength. Power is needed to prepare the hamstrings for high speed, explosive football movements. It improves the force and power output for sprinting, enhances force absorption during deceleration and change of direction, supports jumping and landing, and ensures strength transfers effectively to sport specific actions and to reducing the risk of reinjury. 
A randomised controlled trial that compared the effects of sprint training vs Nordic hamstring training for hamstring strain injuries in football players and showed that both groups improved eccentric peak torque, but sprint training had greater improvement in rate of torque development (Sancese et al., 2023). However, in this randomised controlled trial, laboratory markers rather than actual injury incidence among players were studied.  
A ten week eccentric programme using flywheel exercises such as squats and lunges. This is important for hamstring injuries, as they occur during high speed deceleration and cutting, when the muscle absorbs high eccentric force. Improving deceleration may therefore help reduce injury rates (de Hoyo et al., 2016). While functional improvement had shown improvement, a direct link to whether they did in fact help reduce reinjury rates was limited.
Why don’t you go from concentric to eccentric and power?
Concentric contraction shortens the muscle under load, meaning lower strain on the healing muscle, helping to build baseline strength safely and restore neuromuscular activation after injury. Eccentric contraction lengthens the muscle under load. This helps increase force capacity at longer muscle lengths, improves muscle tendon stiffness, and promotes greater muscle strength and hypertrophy. Power helps build rapid force and explosive power.
Why don't you jump straight to power?
If you skip each stage, tissue capacity will be reduced, meaning the injured tissue will not be able to meet the demand it needs and increases the risk of reinjury.
Running  
Running drills for football hamstring injury rehabilitation should focus on progressive, controlled movements that start at low speed, progress to high speed, and include sprinting, with the addition of a change of direction. This can also be made more sport specific by adding a ball to dribble.   
A control trial by Buchheit et al. (2023) on near maximal sprinting found that exposure to >95% maximal sprint speed two days before match play is associated with benefits for hamstring injury. This suggests that late stage rehabilitation and return to play protocols should include near maximal sprinting to prepare the tissue for match play demands. This also Showed strong evidence for near maximal sprinting with preventing injuries.
Hickey et al. (2022) describe a rehabilitation protocol that introduced walking and slow jogging, progressing to moderate speed and aiming for high sprinting, showing that tissue tolerance and the minimisation of reinjury risk were achieved. It also examined trunk stability and running drills, focusing on sprint gait mechanisms, e.g. pelvic tilt, trunk posture, and step mechanics, and stated the benefits of implementing them into rehabilitation protocols for excessive anterior pelvic tilt or late trunk flexion in reducing the risk of reinjury.   
While these studies provided clear evidence for sprinting and gait mechanics, they did not report injury rates for the protocols used. 
Multi directional sprinting and cutting 
Mijatovic et al. (2022) highlighted that players with poor reactive agility, which can affects change of direction and the performance of multidirectional sprinting or cutting manoeuvres, are at higher risk of injury. This suggests that football players will benefit from training focused on improving reaction time and multidirectional movement to reduce hamstring injuries during games.   
Including running drills like the Z, Y, and W running drills in late stage rehabilitation will prepare athletes for more sport specific demands, such as cutting and rapid changes of direction. This can be adapted by adding a ball to dribble, which helps with controlled acceleration, deceleration, and cutting, with the drills progressing from slow to fast speeds. To counter this drill, Z, Y, and W are done the player knows when and where to turn. To further move from having the player know when and where to turn, can add in visual cues like hand signals or defender for the athlete to mirror. 
plyometric and landing 
Plyometric training consists of high intensity, explosive exercises that use the stretch shortening cycle, a muscle function in which rapid eccentric movement is followed by a concentric contraction. This significantly increases power output, speed, and force produced within the muscles. 
Landing exercises are said to be essential in rehabilitation. This is achieved by teaching the body to absorb high impact forces through proper muscle engagement and technique, with additional benefits including improved balance, stability, and neuromuscular control.   
Ramirez Campillo et al. (2018) found that plyometric training that included jumping, hopping, and skipping, which involve rapid eccentric followed by a high concentric phase, showed significant improvement in lower limb power and speed, and change of direction in football players. This can be beneficial for return to play, as plyometric training within late stage rehab prepares the hamstring for the explosive demands of the match and supports a safe return to play. This did not state the time, intensity and duration of these protocols, as well as not stating reinjury rates after following these protocols.
Why do you need to go through each stage of running?
Walking and light jogging with a low eccentric load, shorter stride length, and lower force production. Moderate running increases the stride length, giving a higher eccentric demand, high speed need rapid movement, greater force production, change of direction need higher eccentric load, and greater force to accelerate and decelerate.
Return to Play Criteria
Return to play should be based on sport specific measures rather than time, with key criteria including restored strength, functional performance and psychological readiness. For hamstring injuries, return to play criteria include the absence of pain, hamstring flexibility, medical staff clearance, psychological readiness, imaging, strength and performance, with gradual, progressive in game exposure (Perna et al., 2025).
A systematic review study found that having similar strength between the injured and non injured legs can reduce reinjury risk, and most studies report less than <10% strength differences (van der Horst et al., 2016). This is consistenct statement has been said across multiple studies. 
If an athlete has time away from training and games, this can cause both legs to be weaker than their pre injury state. This also means that, even if the athlete is at <10% strength difference, they are not at their pre injury state (Wellsandt et al., 2017).  
Following a hamstring injury in football, the athlete should also meet running criteria. Running should progress gradually from a slow speed to sprinting, with early stages of late rehab starting at light jogging and walking (50–60% of max speed), focusing on straight line, pain free movement. To move on from light jogging and walking, the athlete needs to be pain free, with no increase in symptoms, normal movement, and no limping. Moving onto 65–75% max speed with longer distances, changes of direction, acceleration and deceleration. Once the athlete has achieved these, they can move onto 80–90% max speed, focusing on controlled acceleration and deceleration as well as changes of direction. Finally, move onto 95% max speed (Hickey et al 2022).
After any injury that causes time away from training and games, it is not enough for the athlete to be physically ready. They also need to be mentally ready. Fear of reinjury can influence how they react when running, jumping, kicking the ball, or tackling. To get the athlete psychologically ready, rehabilitation should include sport specific factors, allowing the athlete to take part in low intensity training sessions alongside other players, helping them to gain trust in and understanding of their bodies (Hickey et al 2022).  
Once the athlete meets the other criteria, they shouldn't immediately return to playing a full match. Instead, they should be broken up into short periods that progress to longer periods over time. This gives time to observe how the athlete is like in games and after game. This should be done by starting short, with 10 minutes, increasing to 20 minutes and so on until they can handle the full 90 minutes.   
All these stated a clear return to play criterion but lacked any mention of reinjury. Many studies focus on strength and fitness outcomes rather than injury incidence and recovery for individual athletes.  
Why do you need to gradually progress through rehab stages?
Tissue healing occurs in phases, which means when tissue strength improves too little load and improper rehab lead to weaker tissue and a greater risk of reinjury. Too much load early on means the weakened tissue won't be able to handle the load it's being put through, increasing the risk of reinjury. Aswell sport specific skills need to be retraining after time off, which also helps with the psychological aspects.  
Screening and assessment 
It was found that having no screening and assessment was linked to an increased risk of injury. Hamstring flexibility was tested using active straight leg raises to assess asymmetry between both legs. Differences between legs have been shown to contribute to injury risk. Strength testing using the Nordic hamstring test assessed eccentric strength and identified potential strength imbalances. A GPS tracker tracked heart rate and distance travelled, monitored high speed and spike loads during sprinting, assessed whether players were meeting near max speed before return to play, monitored heart rate zones the athlete was in, and monitored fatigue and recovery time. Early screening and assessment can determine potential injury risk and help manage pre existing injuries (Hickey et al., 2022).  
Demand for different positions
Goalkeepers are at lowest risk of hamstring injuries because they do not have to perform high speed sprinting, unlike wide midfielders, full backs and midfielders, who have to perform high speed sprinting and place a high demand on explosive acceleration and deceleration. During a short period of play, the differences between each position are small, but over a longer period of time the difference in demand increases significantly. 

Furthermore, hamstring injuries are more common in the final 15 minutes of games when the player is fatigued. This means that clearing an athlete when they are not fatigued can give false positives (Lord  et al 2018). Rehab should also be done when the athlete is fatigued, and if the player shows signs of pain and improper technique, are they really ready to return to play? 
Conclusion 
A return to play rehabilitation protocol for a hamstring injury should focus on strengthening eccentric strength, power and hypertrophy. Exercises should include Nordic hamstring curls, kettlebell swings, hip thrusts, Romanian deadlifts (RDLs), single leg RDLs. Progression should move towards running, with change of direction, acceleration and deceleration. Drills such as Z, Y and W should be added, with variations to mimic sport specific demands. Additionally, the athlete should perform under fatigue.
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