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Introduction 

Hamstrings strain injury (HSI) is the most common 
non-contact injury in several sports. Although knowledge of 
risk factors and prevention methods has been disseminated, 
the incidence of HSI is increasing.1 Hamstring injuries usually 
occur during the gait's late swing to early contact phase, 
where hip flexion and knee extension co-occur. Fast 
acceleration and maximum speed are related factors. Risk 
factors for hamstring injury have been reported to be diverse 
and include age, court position, muscle weakness, lack of 
flexibility, strength imbalance, and race.2 

HSI can occur anywhere along the length of the 
muscle but is most common at the biceps femoris proximal to 
the musculotendinous junction. The long-head biceps 
femoris muscle is the hamstring muscle most frequently 
involved in first and recurrent injuries in 79% to 84% of HSI. 
Anatomically, increased anterior hip tilt can place the 
hamstring muscle group in an extended position and 
potentially increase the likelihood of HSI. Evidence suggests 
that muscle architecture (for example, higher pennation 
angles and shorter fascicle length) may contribute to HSI. At 
the time of injury, the individual experiences a sudden and 
sharp pain in the posterior thigh. In addition, an audible or 
palpable popping sensation often occurs during activities that 

tax and stretch the hamstring muscles. Individuals may stop 
events or activities because of pain and limited function.3 

HSI often occurs in activities that involve high-speed 
running, jumping, kicking, and lowering bursts of limb 
movement with rapid changes in direction, including lifting 
objects off the ground. Therefore, sports such as track and 
field, soccer, Australian rules football, American football, and 
rugby have the highest reported frequency of injuries.4,5 The 
estimated incidence of HSI per 1000 hours of exposure is 0.87 
in non-contact sports and 0.92 to 0.96 in sports. Estimated 
incidence rates are 3 to 4.1 per 1000 hours of competition 
and 0.4 to 0.5 per 1000 hours of training for professional male 
European football players.6 

High rates of recurrent HSI are associated with 
substantial loss of time in training and competition for 
athletes and increased costs for professional sports 
organizations. Optimizing re-injury risk assessment and 
return to sport/RTP decision-making is a priority for all 
stakeholders. The importance of determining when an 
athlete can safely RTP while minimizing the risk of re-injury 
remains high, especially after a severe HSI which usually 
requires a longer recovery.7 Based on the description, some 
literature discusses interventions for HSI. 
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Methods 
The research method is a literature study using 

secondary data from journals about HSI obtained through 
Google Scholar, Science Direct, and PubMed. The literatures 
were searched with the following keywords ‘hamstring strain 
injury’, ‘hamstring injury’, ‘exercise for hamstring injury’, and 
‘hamstring strain injury and physiotherapy’. The inclusion 
criteria: 1) published in English between 2017-2022, 2) 
reported about HSI, 3) reported about exercise or home-
based exercise for HSI. The exclusion criteria: 1) the result of 
the study is not reported, and 2) exercises for HSI are not 
reported. 

 
Results 

Robin Vermeulen et al. (2022) compared the 
effectiveness of early versus the delayed introduction of 
lengthening exercises with an addition to an established 
rehabilitation regimen on the time it takes to return to sport 
after an acute hamstring injury. Ninety male participants with 
an MRI-confirmed acute hamstring injury were randomly 
assigned to one of two groups: early lengthening (on day one 
of rehabilitation) or delayed lengthening (after being able to 
run at 70% of maximal speed). The primary outcome was the 
time it took to return to sport, and the secondary outcome 
was the rate of reinjury within 12 months of returning to 
sport. There was no significant difference between groups for 
reinjury rates within two months, 2 to 6 months, or 6 to 12 
months, implying that speeding up the initiation of 
lengthening exercises in the rehabilitation of hamstring injury 
in male athletes did not enhance time to return to sport or 
risk of re-injury.8 

Diulian Muniz Medeiros et al. (2020) performed a 
randomized controlled trial to investigate how low-level laser 
therapy (LLLT) affected functional rehabilitation after an HSI 
in amateur athletes treated with an exercise-based 
rehabilitation program. Male athletes who experienced HSI 
were randomly assigned to either LLLT or a placebo. Until 
they met specific requirements to resume their sport, all 
patients followed the same exercise-based rehabilitation 
regimen. LLLT or placebo was administered to the hamstring 
muscles during each rehabilitation session. Time to return to 
sport was the primary outcome. The number of 
rehabilitation sessions, hamstring flexibility, hamstring 
strength, and re-injury rate were secondary outcomes. Over 
the course of the rehabilitation treatment, both groups grew 
in flexibility and strength. Athletes receiving LLLT (23 + 9 days) 
and placebo (24 + 13 days) experienced the same time to 
return to sport. After returning to sport, there were no 
subsequent injuries within six months.1 

Ben Macdonald et al. (2019) investigated the 
effectiveness of the single-leg Roman hold and Nordic 
hamstring curl in improving hamstring strength endurance. 
Twelve Gaelic football players with a history of hamstring 
injuries were randomly assigned to one of two training 
regimens: single-leg Roman chair holds or Nordic hamstring 
curls for six weeks. We measured the single-leg hamstring 
bridge (SLHB) before and after the treatment. The Roman 

chair group improved SLHB performance for both legs by a 
moderate magnitude. The Nordic curl group demonstrated 
an insignificant difference in SLHB performance for the non-
injured leg. Compared to the Nordic curl group, the Roman 
chair group improved significantly in both the non-injured 
and previously injured legs.9 

Yuki Hasebe et al. (2020) looked at various physical 
characteristics associated with hamstring injuries and the 
Nordic Hamstring Exercise compliance rate to determine 
whether this affected the hamstring injury rate. The 259 male 
soccer players from seven high schools were randomly 
assigned to one of two groups: a Nordic Hamstring Exercise 
group and a control group. In the control group, the rate of 
hamstring injuries was 1.04/10 000 hours, but in the 
intervention group, it was 0.88/10 000 hours. Injury to the 
hamstring had a relative risk of 1.14. With a relative risk of 
9.81, the injury-related time loss rate was 1116.3/10 000 h in 
the control group and 113.7/10 000 h in the intervention 
group. Compared to a control intervention, the Nordic 
Hamstring Exercise dramatically decreased the severity of 
hamstring injuries in high school soccer players.10 

Timothy F. Tyler et al. (2017) studied whether an 
eccentric strength training protocol with the hamstrings in a 
lengthened position resulted in a low recurrence rate. This 
study consisted of a three-phase rehabilitation program 
emphasizing eccentric strengthening with the hamstrings 
stretched out, which included fifty athletes with hamstring-
strain injuries. At the time of return to sport, compliant 
athletes had complete strength restoration, whereas 
noncompliant athletes had significant hamstring weakness 
that worsened with muscle length.11 
 
Discussion 

Hamstring injuries are among the most common 
musculoskeletal injuries in the lower extremities. High-speed 
training and exercises with a high risk of injury recurrence in 
these people mainly cause these injuries.12,13 The hamstring 
group comprises three posterior thigh muscles: the 
semitendinosus, semimembranosus, and biceps femoris. HSI 
may result in considerable impairment, activity limitations, 
and participation restrictions, including time lost from 
competitive sports. The high reinjury rate is also an important 
issue. Typically, HSI is classified by: the muscles involved, the 
anatomic location, and the severity of the damage.3 Based on 
the description, some literature discusses hamstring injury 
intervention. 

According to a study conducted by Vermeulen et al., 
the time to return to exercise (median 23, IQR 16–35 for early 
lengthening and 33, IQR 23–40 days for delayed extension) is 
comparable to the first Askling RCT protocol using 
lengthening exercise on soccer players (mean -28±15 days on 
average), but much faster than their second study in track and 
field athletes (49±26 days on average). Time to return to sport 
varied substantially across studies. This can be attributed to 
multiple definitions of return to sport, intervention, and 
(sport) population, which makes direct comparison difficult. 
For example, track and field athletes have different 
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biomechanical and performance demands compared to our 
group, predominantly soccer players.8 

The addition of LLLT to an exercise-based 
rehabilitation program, when implemented within the 
parameters used in the current study (850 nm, 90 J per 
session, three sessions per week), does not optimize recovery 
of flexibility or muscle strength, and does not accelerate 
return to exercise following HSI rehabilitation in the amateur 
athlete. Few animal studies started LLLT treatment within 24 
hours of muscle injury, and it could be expected that 
treatment in these studies was started too late (48-96 hours 
after injury) to enhance the healing effect that occurs. The 
first 24-hour period is critical for the inflammatory process, 
so the impact of LLLT may have been strengthened by early 
therapy in this animal study. However, it would be difficult to 
reproduce it in clinical practice, especially with amateur 
athletes who do not have medical staff available full-time. 
Another aspect that needs to be pointed out is that the target 
tissue is deeper in humans than in mice, so LLLT is attenuated 
(i.e., reflection and refraction) by surrounding tissues, which 
impairs the absorption of light energy at the mitochondrial 
level and, consequently, reduces the physiological effects of 
LLLT on injured tissue.1,14 

The Nordic hamstring curl exercise generates 
eccentric muscle fiber action, which has been used to modify 
the risk of a hamstring injury. Several studies have shown 
increased hamstring strength and fascicle length after a 
training program that includes the Nordic curl. Additionally, 
isometric loadings such as the single-leg Roman chair have 
been advocated as an alternative strength training 
intervention to prevent hamstring injuries. This study showed 
that a 6-week Roman chair single-leg program significantly 
improved the SLHB test more than a 6-week Nordic curl 
program in a sample of Gaelic football players. The increase 
in the SLHB score in the single-leg Roman chair group 
occurred similarly in the previously injured and uninjured 
limbs.9 

Although the recommended protocol for hamstring 
Nordic curls includes multiple repetitions, there is usually a 
brief rest period between repetitions as the athlete returns 
to the starting position. Additionally, repetitions of the Nordic 
curl have been shown to last less than 3 seconds, with surface 
electromyographic levels of the hamstrings diminishing as the 
knee approaches terminal extension. Therefore, a prolonged 
activation pattern was not achieved compared to the single-
leg Roman chair used in this study, in which the training 
protocol was started with a continuous contraction for 10 
seconds. It has previously been shown that voluntary 
activation of the quadriceps is higher during sustained 
isometric contractions than during eccentric or concentric 
actions.15 

According to a study by Hasebe et al., Nordic 
Hamstring Exercises in high school football players 
significantly reduced the severity of hamstring injuries. The 
hamstring injury rate in the NHE group was 1.14 times lower 
than in the control group, and the hamstring injury loss rate 
during sports showed a reduction of 1.52 times less time lost 

in the NHE group compared to the control group. These data 
show a positive effect in reducing hamstring injuries 
associated with NHE. NHE is associated with a significant 
increase in knee flexor strength and a substantial increase in 
sprint performance, increasing the length of the long head of 
the biceps femoris and shifting the maximum torque of knee 
flexion toward an extension.10 

Hamstring injury prevention or rehabilitation 
programs should specifically target strengthening exercises 
that involve high-load eccentric contractions over the longer 
length of the musculotendon. In the study of Tyler et al., 
athletes who completed rehabilitation were followed for an 
average of 23 months after returning to play without re-injury. 
Reinjury only occurs in 4 out of 8 athletes who do not meet 
the rehabilitation program. Athletes who do not complete a 
rehabilitation program experience a reduction in strength 
that is more pronounced in the elongated state. Athletes with 
repetitive hamstring strains achieve peak isokinetic knee 
flexion torsion at the shorter muscle length on the involved 
side. For the compliant athlete, eccentric training in the 
extended state restores strength throughout the range of 
motion and provides a slight rightward shift in the length-
tension curve. The mechanism by which eccentric exercise 
changes the length-tension relationship, or angle-torque, is 
thought to be the longitudinal augmentation of the 
sarcomere. Eccentric exercise of the hamstrings or 
quadriceps produces a rightward shift in the torque-angle 
relationship in healthy humans. This adaptation has been 
observed within one or two weeks of one eccentric exercise; 
this emphasizes the rapid plasticity of myofibrils.11 
 
Conclusion 

Based on the literature review results, it can be 
concluded that providing interventions in the form of 
lengthening exercise, LLLT, Nordic curl exercise, and single-
leg Roman chair can increase muscle strength, reduce injury 
severity, and speed up a time to return to exercise. 
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