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Introduction

The hamstrings, a group of muscles located in the back of the upper leg are made up of three muscles, Biceps femoris, Semimembranosis and Semitendonosis which aid in knee flexion and hip extension (Afonso et al., 2021). Aiding in jumping, sprinting and kicking the hamstring produces and absorbs high levels of force increasing the likelihood of hamstring injuries. Hamstring sprains are one of the most common injuries associated with highly explosive athletes, especially within football affecting players at all levels. Ekstrand et al., (2022) investigated hamstring injuries in male professional football players over 21 seasons (2001/02 to 2021/22), 3909 players from 54 teams across 20 European countries, 2636 hamstring injuries were recorded, accounting for 19% of all reported injuries in UEFA competitions. Rehabilitation must be effective, as according to Erickson and Sherry (2017), about one-third of hamstring strains repeat within a year of starting sports again, and these recurrences are frequently worse than the original tear. To lower the chance of re-injury, the significance of a thorough rehabilitation programme is essential. The significant percentage of all football-related injuries being hamstring injuries, and also having a high recurrence rate, makes the return-to-play (RTP) procedure even more crucial during rehabilitation.

The hamstrings are subjected to substantial and varied demands during running and sprinting at high speeds. The hamstring muscles are more activated and have a larger kinetic demand as the running pace rises (McNally et al., 2023). With the hamstrings being more susceptible to injury understanding the underlying mechanisms is critical for injury prevention. Three primary mechanisms were identified by Jokela et al. (2022), analysing fourteen videos of acute hamstring injuries: sprint-type (21%), stretch-type (36%), and mixed-type (both sprint-related and stretch-related, 43%) were the main mechanisms discovered from their findings. These results highlight the variety of mechanisms behind hamstring injuries and the necessity of focused prevention and rehabilitation that take into consideration the unique movement patterns and muscular demands connected to the type of mechanism of the injury.

To guarantee that the hamstring is completely recovered, a well-designed return-to-play and rehabilitation programme should be taken into account for footballers, reducing their chance of re-injury and maintaining their best performance levels with a correct and strong rehabilitation plan.

Requirements for advancing through the rehabilitation stages

Instead of following strict time frames, hamstring injury rehabilitation progresses when certain clinical milestones are met (Pollock et al., 2022). The goal of Phase I (Acute Phase) is to minimise pain while performing low-speed running, isometric contractions, and pain-free walking (Tyler et al., 2017). Restoring hamstring flexibility, pain-free knee flexion, and moderate jogging are the main goals of Phase II (Intermediate Phase), which permits more activity and loading (Paton et al., 2023). According to Schmidt et al. (2012), athletes must complete strengthening activities in Phase III (Advanced Strengthening Phase) to achieve at least 85% of their pre-injury strength and be able to tolerate sport-specific loads with little discomfort. Lastly, complete strength recovery, balanced eccentric and concentric strength ratios, unhindered range of motion, and the capacity to carry out sport-specific activities at close to maximal intensity pain-free are all guaranteed by Phase IV (Return to Performance Phase) (Paton et al., 2023).

Strength, Hypertrophy and Power-based

Football players who engage in eccentric training report much fewer hamstring injuries, while also enhancing muscle length and the hamstring/quadriceps ratio, it can balance limb strength, increase eccentric strength, and reduce the risk of re-injury by 56.8% to 70.0% (Rudisill et al., 2022). Furthermore, according to Bourne et al. (2017), eccentric knee flexor workouts reduce the risk of injury by specifically strengthening and lengthening the biceps femoris long head. Also, according to Ripley et al. (2021), eccentric exercises work best when performed regularly, with sessions separated by fewer than three weeks and over 50.1% compliance. These results highlight increasing muscle strength, balance, and flexibility, regular eccentric exercise dramatically lowers the chance of hamstring injuries; high compliance is essential for this to work.


Return to sprinting

Hickey et al. (2021) recommended a staged progression of sprinting from 25% to 100% of maximal velocity with minor increments at higher speeds. In order to safely restore running ability while lowering the danger of re-injury, the program builds up through three stages: slow jogging, moderate-speed running, and finally high-speed running. Putting the eccentric demands on the hamstrings at higher speeds, it’s advised to increase running intensity gradually, with 5% increments in high speed. 
In line with Hickey et al. (2021), Geraci et al. (2024) also emphasise the value of a gradual return to high-speed running during the return to play process from hamstring injuries. They also described a phased strategy that begins with slow jogging (at 25% of maximal velocity) while pain is at its lowest, moving on to moderate-speed running (50%), and, once the pain is gone, progresses to high-speed running (80%). To accept the high eccentric demands over 80% velocity and lower the danger of reinjury, stage 3 entails gradual sprinting increases of roughly 5% the same as Hickey et al. (2021). Both studies, emphasise the necessity of cautious speed intensification during rehabilitation is essential, when considering the RTP protocols.

Recommending plyometric exercises, speed, repetitive speed, acceleration, deceleration, and direction changes

A 12-week bounding exercise program (BEP) was examined by Van de Hoef et al. (2018) to improve sprinting and leap performance while lowering the risk of hamstring injuries. Their results show that BEP did not, considerably lower injury incidence or severity among amateur football players, despite its supposed benefits. Furthermore, Porrati-Paladino & Cuesta-Barriuso (2021) demonstrated that eccentric exercises, both with and without plyometrics, improved lower limb stability but did not enhance jump height. These results show that while stability is positively influenced, explosive power might require additional loading strategies. These results demonstrate that although eccentric and bounding workouts improve stability, they are not enough on their own to lower the risk of hamstring injuries or increase explosive power, emphasising the necessity of additional loading techniques to improve explosive power and successfully lower the risk of hamstring injuries.

Return to play criteria and risk of re-injury

The hamstring as mentioned is one of the most injured areas in the body within professional football. According to Brukner et al. (2013), the likelihood of reinjury in sports like football can range from 12% to as high as 63% during the rehabilitation period. Similarly, Liu et al. (2012) reported that in English professional football, the recurrence rate for hamstring strains varied between 12% and 48%, with these injuries being twice as likely to reoccur compared to other types. It also suggests that in Australian football, the problem is equally concerning, with 34% of players suffering a repeat hamstring injury within a year of returning to the field. 

These results demonstrate how crucial it is for professional footballers to receive efficient rehabilitation for hamstring injuries. Insufficient recovery considerably increases the likelihood of reinjury, as evidenced by the high recurrence rates, which range from 12% to 63% in English football (Brukner et al., 2013) and from 12% to 48% in the sport (Liu et al., 2012). In Australian football, where 34% of players get recurrent injuries within a year of playing again, the problem is further highlighted. To lower recurrence and increase player longevity, this emphasises the need for thorough rehabilitation programs and injury-preventive techniques.

In order to reduce the chances of re-injuring the hamstring, after a hamstring tear following correct protocols are in place to prevent these chances. Van der Horst et al. (2017) state that RTP is attained when a player feels psychologically prepared for full match selection or training and has met the criteria-based medical clearance. These medical requirements include psychological preparedness, on-field performance, balanced strength and flexibility, effective functional testing, clearance from medical personnel, and no discomfort felt during palpation. Supporting this Perna et al. (2024) also provide up-to-date and similar protocols as Van der Horst et al. (2017) also suggest that the clinical criteria included for RTP include a lack of pain, hamstring flexibility, psychological preparedness, and medical clearance. 

These findings highlight that effective RTP procedures are essential for lowering the chance of reinjury of the hamstrings. RTP should only take place once athletes have received medical clearance and feel psychologically ready to fully engage in training and competition, according to Van der Horst et al. (2017). Functional testing performance, appropriate flexibility, balanced strength, and pain-free palpation are all crucial medical requirements that must be followed before RTP. Perna et al. (2024) provide support for this by highlighting the significance of psychological preparedness, pain absence, and hamstring flexibility for effective RTP. In order to guarantee a safe and successful return to play, these highlight the need for a comprehensive RTP approach that takes into account both mental and physical rehabilitation.

Injury prevention 

Understanding the most beneficial ways to prevent a hamstring strain is essential when working with footballers to mitigate the risks of injury. According to Silvers-Granelli et al. (2024), The FIFA 11+ program successfully lowers hamstring strain injury (HSI) risk by 63%. The research also states that athletes who adhere to high compliance (≥2 sessions/week) had even larger reductions at 78% and moderate compliance (1 to <2 sessions/week) at 67%. In a similar vein, Nordic hamstring exercises (NHE) significantly reduced the incidence of hamstring injuries (Incidence Rate Ratio: 0.443, p=0.001) according to (Danielsson et al. 2020). Furthermore, these results are also supported by Bisciotti et al. (2020), who found that combining NHE with a systematic stretching program reduced hamstring injuries by about 65%.

These results highlight the need to incorporate injury prevention activities into rehabilitation before the return-to-play (RTP), while also incorporating these exercises as a long-term approach instead of just injury rehabilitation in order to prevent the likelihood of injury. The significant decrease in injury incidence, underscores the importance of a well-structured prevention programme even after RTP clearance, even though Silvers-Granelli et al. (2024) did not find a significant difference in recovery time between the control and intervention groups (Control: 9.4±11.2 days, Intervention: 10.2±11.3 days, p=0.8) this shows that these exercises may not speed up the recovery process but they play a critical role in reducing the chances of gaining a hamstring strain in the first place. To reduce the chance of re-injury and promote long-term athletic performance, RTP protocols should include structured warm-up routines like the 11+ program and continuous NHE in addition to ensuring the athlete achieves physical and functional criteria.

Screening

Understanding the screening process is crucial in identifying certain variables that contribute to hamstring sprains, helping the therapist understand the injury and how critical it is, and aiding in an effective rehabilitation plan for the athlete. According to Ribeiro-Alvares et al., (2020), Ultrasonography is used before any rehabilitation to gain an insight on the damage of the injury beyond the human eye. The study also suggests that physical tests like the passive straight-leg raise help assess the flexibility of the hamstring, low hamstring flexibility is a cause for concern as it increases the likelihood of injury, according to the study. Furthermore, single leg strength testing is used to observe any abnormalities between both hamstrings comparing the difference between the non-injured limb and the injured limb. Buckthorpe et al., (2018) support the fact that players with poor eccentric strength (<350 N) or bilateral asymmetry (>10%). Buckthorpe et al. (2018), also suggest a history of prior hamstring injuries, eccentric hamstring weakness, short biceps femoris fascicles, poor flexibility, and strength imbalances are important risk factors for injury.

To reduce the chance of re-injury and ensure a complete recovery, a comprehensive evaluation is essential for return to play (RTP) following a hamstring sprain. Ultrasonography evaluation of muscle injury offers important information on the severity of the sprain and if the sprain has fully recovered post-rehabilitation. Strength and flexibility tests help assess whether the injured limb has returned to its prior function by comparing it to the non-injured limb. Muscle imbalances, flexibility deficiencies, and eccentric strength deficiencies must be addressed to guarantee a safe RTP.

Physiological demands

Football players usually run an average of 10.3 km during a match (Kubayi, 2019), and their heart rates average 85% of their maximum and may reach 98% (Bangsbo, 2014). Due to football being high-intensity exercise, core temperatures can reach 39–40°C, although oxygen consumption stays at about 70% of VO₂ max. Anaerobic metabolism is essential for maintaining high-intensity movements, as players execute 150–250 explosive actions per game (Bangsbo, 2014).
According to the research the cardiovascular, muscular and thermoregulatory systems are severely strained by the physically demanding nature of football. The heart must effectively pump oxygen for 90 minutes to maintain performance delivering it to the body throughout, while anaerobic bursts produce metabolic waste products like lactate that require rapid recovery (Sahlin, 2014). Thermoregulation is essential to preventing tiredness and dehydration since rising core temperatures increase stress. Proper hydration, conditioning, and recovery techniques are essential for preserving peak performance and preventing injuries in such a physically demanding environment (Kenny and McGinn, 2017).

Conclusion

Following a football hamstring strain, the return to play (RTP) process requires a complex and thorough strategy to ensure a good recovery. Strength training, increasing sprint intensity, assessing the injury processes, putting effective recovery protocols into practice, and integrating injury prevention techniques are all part of the return-to-play process. Given the high frequency and likelihood of recurrence of hamstring strains, a structured and milestone-driven rehabilitation strategy is essential to maximising recovery and reducing the risk of re-injury.

Rehabilitation must follow a methodical process with clearly defined stages, prioritising clinical objectives over rigid deadlines. Flexibility, strength, and general function are gradually restored while ensuring pain management and controlled movement are prioritised. Regaining at least 85% of pre-injury strength is a crucial precaution against reinjury before moving on to high-intensity exercises (Schmitt et al., 2012; Paton et al., 2023). In order to ensure that the hamstring is sufficiently trained for the physical demands of football, a successful RTP also requires that footballers perform near-maximal speed motions pain-free.

In addition, the research indicates that eccentric workouts are crucial for reducing the risk of hamstring injuries because they increase muscle length and strength, which reduces the likelihood of reinjury by 56.8% to 70% (Rudisill et al., 2022). Compliance above 50% yields the biggest benefits (Ripley et al., 2021). Although plyometric and bounding exercises help stabilise the lower limbs, they are insufficient to increase explosive power on their own, highlighting the need for additional loading techniques (Porrati-Paladino & Cuesta-Barriuso, 2021). To regulate the eccentric load on the hamstrings and guarantee a controlled return to peak-speed performance, sprint progression should be carefully phased (Hickey et al., 2021; Geraci et al., 2024).

Given that football hamstring injury recurrence rates range from 12% to 63% (Brukner et al., 2013; Liu and al., 2012), a comprehensive RTP framework is essential. To reduce the danger of reinjury, it is essential to make sure that functional performance evaluations, psychological preparedness, balanced strength ratios, and medical clearance are all met. The likelihood of recurrence increases if these are not followed, which eventually jeopardises both rehabilitation progression and career longevity (Van der Horst et al., 2017; Perna et al., 2024).

Furthermore, both before and after RTP, injury prevention techniques are crucial. Programs such as the FIFA 11+ and Nordic Hamstring Exercises (NHE) dramatically reduce the incidence of hamstring injuries, and this effect is strongly correlated with adherence levels (Danielsson et al., 2020; Silvers-Granelli et al., 2024). Individual risk factors can be identified with the use of screening instruments such as strength testing, flexibility tests, and ultrasonography. This allows for focused interventions to improve resilience and address inadequacies (Buckthorpe et al., 2018; Ribeiro-Alvares et al., 2020).

Football players maintain high heart rates despite travelling great distances and making frequent, high-intensity movements, which highlights the need for well-structured RTP protocols (Bangsbo, 2014; Kubayi, 2019). Proper preparation is crucial since inadequate conditioning, hydration, and recovery techniques increase the risk of re-injury and performance decline (Kenny & McGinn, 2017).

To conclude, a well-rounded approach that includes targeted eccentric strengthening, structured rehab protocols, moderate sprint development, and customised screening measures is necessary to help therapists assess the injury, and help athletes recover from hamstring sprains and return to play.
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