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Hamstring Injuries

Introduction
Hamstring injuries are among the most common musculoskeletal injuries in athletes, particularly in sports involving sprinting, jumping, and rapid directional changes. These injuries can lead to significant time lost from training and competition, with high recurrence rates posing ongoing challenges. This essay aims to explore the causes, aetiology (including the risk factors), injury prevention, and rehabilitation strategies for hamstring injuries.
As a result of being one of the most common musculoskeletal injuries in athletes, a study by Maniar et al. (2023) further supported this by performing a meta-analysis encompassing 5952 injuries and 7,262,168 hours of exposure across six field-based team sports (soccer, rugby union, field hockey, Gaelic football, hurling and Australian football). The study concluded Hamstring injury incidence was 0.81 per 1000 hours, representing 10% of all injuries.
Epidemiology
Type 1 hamstring strains are the most common type, particularly in sports that involve high-speed sprinting. These injuries often occur during the terminal swing phase of running, where the hamstring muscles are actively lengthening (eccentric contraction) to decelerate the forward-moving leg.
According to Ekstrand et al. (2022), hamstring injuries account for approximately 24% of all injuries in men’s professional football, highlighting their prevalence in elite-level sports that demand frequent sprinting and explosive movement. These types of strains are also common in sports such as rugby, athletics, and American football.
Type 2 hamstring strains, while less common, occur under very different conditions. These injuries happen during activities that involve excessive muscle lengthening, often when the hip is flexed while the knee is extended. Movements that place the hamstrings under this kind of load include high kicks, splits, or overstretching, which are common in sports like gymnastics, ballet, martial arts, and dance.
The strain in Type 2 injuries typically affects the semimembranosus muscle, particularly the proximal free tendon near the ischial tuberosity. This is a deeper and more tendinous region compared to the musculotendinous junction involved in Type 1 injuries. As a result, Type 2 strains often require a longer rehabilitation period and are more prone to chronic symptoms or reinjury if not managed carefully (Brukner & Khan, 2012).
Aetiology (including risk factors) 
Previous studies have identified a range of potential risk factors that may predispose non-injured athletes to hamstring strains. These can be broadly categorised into anatomical, neuromuscular, and external/performance-related factors. Anatomically, the structure and attachment sites of the hamstring muscles, particularly the long head of the biceps femoris, make them susceptible to strain, especially during high-speed running when eccentric loading is at its peak (Clark, 2008).
Clark further explains poor lumbar posture and inadequate core stability can negatively affect pelvic alignment and lower limb biomechanics. These deficiencies may cause compensatory movement patterns, placing excess strain on the hamstring group. From a performance standpoint, fatigue is recognised as a significant risk factor, particularly toward the end of training sessions or competitions, when neuromuscular control diminishes and muscles are less able to absorb stress effectively.
An insufficient warm-up has also been linked to increased injury risk, as it may leave the muscles less prepared for the demands of high-intensity activity. A strength imbalance between the hamstrings and quadriceps, particularly a low hamstring-to-quadriceps strength ratio, has been widely studied (Coombs & Garbutt, 2002) and is believed to reduce the hamstrings’ ability to stabilise the knee during powerful movements. Lastly, the position of peak hamstring torque, which is the point in the range of motion where the hamstrings generate their maximum force can influence injury risk if it occurs at an extended muscle length, where the tissue is more vulnerable to strain (Clark, 2008).
Although limited hamstring flexibility is theoretically plausible, research findings have been inconsistent. Some studies, such as Jonhagen et al. (1994), suggest that poor flexibility may contribute to hamstring injuries, whereas others, including Hennessy & Watson (1993), have found no significant association.
Impact of condition
Hamstring injuries can have a significant physical impact on an athlete, with symptoms and recovery time varying based on the severity of the strain or tear. One of the first and most common signs is a sharp, sudden pain in the back of the thigh during physical activity (NHS, 2021). Athletes frequently describe the sensation as a pulling or snapping feeling, which may cause them to stop activity immediately.
Injured individuals may also have trouble standing, walking, or bearing weight on the affected leg. This functional impairment can range from mild discomfort to a significant loss of mobility, particularly in moderate to severe injuries.
A reduction in range of motion is also common, particularly in the ability to extend or bend the knee fully, as the hamstrings play a key role in both knee flexion and hip extension. This can severely limit an athlete’s ability to run, jump, or perform any activity that requires dynamic lower limb movement (NHS, 2021).
According to Brukner and Khan (2012), the average return-to-sport time following a hamstring injury ranges between 8 and 25 days, depending on the extent of the damage and the quality of the rehabilitation process. However, premature return can increase the likelihood of reinjury, which is why individualised recovery protocols are essential.
In addition to this physical impacts, hamstring injuries, which account for 24% of all muscle injuries in professional football (Ekstrand et al., 2022), can have significant financial and performance-related consequences for both athletes and clubs, including reduced squad availability, tactical limitations, increased pressure on uninjured players, and substantial costs related to rehabilitation, medical care, and potential loss of sponsorship. 
This statement is further backed by a study of LALIGA footballers in the 2018/2019 season by Torrejon et al. (2024) where they concluded the total number of hamstring injuries during the season was 57. The sum of injuries resulted in 180 total missed matches – financial impacts from these injuries can be seen in the table below.
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Principles of musculoskeletal management
The recovery timeline for hamstring injuries largely depends on the severity of the strain or tear. A Grade 1 (mild) strain may resolve within a few days, while more significant injuries such as Grade 2 (partial tears) or Grade 3 (complete tears) can require weeks to several months of rehabilitation (NHS, 2021). On average, athletes return to sport within 8 to 25 days, though this varies based on individual response to treatment and the injury's severity (Brukner and Khan, 2012).
Proximal hamstring injuries are becoming increasingly prevalent and can present in various forms. For cases involving chronic insertional tendinopathy or partial-thickness tears, non-surgical management, including physiotherapy, extracorporeal shock wave therapy, and injection treatments, should be the primary approach (Degen, 2019).
Regarding surgical intervention, Degen states it is recommended only when conservative methods fail to yield satisfactory outcomes. However, in highly active individuals or elite athletes, surgical repair is often preferred for complete proximal avulsion injuries, as it tends to result in better functional recovery and higher return-to-sport rates.  
For non-insertional hamstring injuries, initial conservative treatment typically involves ice, compression, gentle stretching, early engagement in physical therapy, and the use of nonsteroidal anti-inflammatory drugs (NSAIDs). Progression to sport-specific activities should be guided by the athlete’s symptoms. Additional therapeutic options may include massage, ultrasound therapy, and electrical stimulation (Ahmad et al., 2013).
However, these traditional injury management can yield disappointing results, especially in the study by Ahmad et al. (2013) of American football players. Alternative methods were trialed, and it was found platelet rich plasma injections within 24 to 48 hours for acute hamstring injuries in these players showed an earlier return to play of 3 days for grade 1 and 5 days for grade 2 injuries with an overall 1-game difference in the return to play.
The most notable statistic from the injected players is there was a 0% injury reoccurrence rate compared with their baseline of 2 to 4 recurrences per season.
Croisier (2004) states “Little consensus exists as to how hamstring injuries should be effectively treated, although a multidisciplinary approach has been recommended”. It is therefore suggested the management of a hamstring injury is treated on a case-by-case basis. 
It is evident that there are various treatment options for hamstring injuries, each with its own set of advantages and disadvantages. A hamstring injury management report by Hoskins & Pollard (2005) studied a variety of multiple treatments and concluded that “Given the prevalence of hamstring injuries, rates of recurrence and costs involved, future research should investigate treatment efficacy, prevention and return to play outcomes in an evidence-based paradigm”. 
From the above management principles, managing hamstring injuries requires a comprehensive and individualised approach, as recovery times and treatment effectiveness vary depending on the severity of the injury. While non-surgical methods such as physiotherapy, shock wave therapy, and injections are often effective for many cases, surgical intervention may be necessary for more severe injuries or elite athletes. Advances like platelet-rich plasma injections have shown promise in reducing recovery times and recurrence rates. However, due to the complexity and prevalence of hamstring injuries, ongoing research is essential to optimize treatment strategies and improve long-term outcomes for athletes across all levels.
Conclusion
In conclusion, hamstring injuries are common and can significantly impact athletes, with recovery times varying based on the severity of the injury. Treatment options range from conservative approaches like anti-imflammatory drugs, physiotherapy and injections to surgical interventions for more severe cases. 
Advances in treatment have shown promise in reducing recovery times and recurrence rates. However, due to the complexity and frequency of these injuries, continued research is essential to improve management strategies, optimise recovery, and prevent long-term issues. A personalised, evidence-based approach remains key to effectively addressing hamstring injuries and ensuring the best possible outcomes for athletes.
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Table 3. Injuries, missed matches, and cost of hamstring strain injuries (HSIs).

Q1 Q Q3 Q Total
Total injuries 15 17 11 14 57
Injuries per team (mean) 3 34 22 28 114
(£2.0) (2.1) (£0.4) (£1.3)
Total missed matches 42 52 32 54 180
Missed matches per team (mean) 84 104 64 108 36
(£7.2) (7.3) (£6.5) (£6.6)
Total cost per month (€) 584,430 201,273 102,105 59,957 947,765
Mean cost per month (€) 116,886 40,255 20421 11,991 189,553
(£117,520) (£25,876) (+30,726) (26,662)
Total cost per year (€) 7,013,158 2,415,288 1,225,253 719,480 11,373,179

* Significant differences with Q1 (p<0.05)

https://doi.0rg/10.1371/journal pone.0301498.1003

matches. The average availability of players was 92%. The average player-salary cost of HSI per
club per month was € 47,388 + € 71,149, specifically, monthly cost ranged from € 0 to €
291,009.

The number of HSIs was similar in all quartiles, presenting no statistically significant differ-
ences among them. Teams that were in Q2 had the highest number of injuries (17) followed by
QI (15 injuries). The minimum was Q3 with 11 injuries among its teams.

Teams that suffered the highest number of absences were those who qualified in Q4 (54
absences) whereas the lowest number was in Q3 (32 absences). There was not any statistically
significant difference among quartiles, nor in the linear regression.

In terms of monthly cost, the top five teams in the actual ranking showed losses of €
584,430 giving an average cost per team of € 116,886 per month. In the following quartiles of
the actual ranking, the cost related to HSIs was significantly reduced, from a total of € 201,273





