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Biomechanics assessment

Introduction 

The reason for this study is to assess an athlete’s running biomechanics and muscle function whilst following him along his rehab from a grade 1 hamstring tear in his left hamstring, we should also mention that this client is a footballer who plays centre half at a decently high level. The study aims to find any weaknesses in strength, power, and gait mechanics that would affect a football player's performance. Football is a physical sport that requires rapid acceleration, deceleration, and multidirectional movement in every aspect of the game. According to Danielsson et al. (2020), the hamstring is quite vulnerable to strain injuries whilst playing; this is due to the constant sprinting, which puts tension on the hamstrings. Even though a grade 1 tear typically doesn’t cause much harm, if left untreated, like many other injuries, it will only get worse over time and affect the athlete’s capacity to sprint and perform effectively. A biomechanical study is necessary to assess how the athlete’s movement patterns have changed since the injury. By analysing muscle power asymmetries and gait mechanics, we will find deficiencies that may lead to non-effective movement patterns, which increases the risk of re-injury. Erickson et al. (2017) stated that hamstring tears often result in a permanent deficit neuromuscularly that requires physical therapists to restore full functionality in the hamstring. Research from Heiderscheit et al. (2010) states that limb strength imbalances over 10% can cause bigger issues down the line, such as strain on surrounding muscles and joints. Valderrabano et al., (2007) states that to evaluate functional efficiency, we must use movement analysis due to its advantages, such as finding out what the athletes’ Range of Movement is like, so we can assess if that’s influencing the athlete’s performance and if it’s holding their hamstring back from recovering. An understanding of the importance of the athletes’ running mechanics is possible due to the detailed analysis of step frequency, angular displacement, and stride length. Video analysis provides a visual representation of any information that would not be shown using numerical data. But the numerical data would improve the process even more. Through watching the video analysis, the athlete’s left-leg stride during the test without the ball is most likely due to protective movement patterns developed through his grade 1 hamstring tear. For the rest of the video analysis, there were no major concerns, but the stride mismatch suggests that imbalances still exist and need to be addressed. Light gate timing, video analysis, gait analysis, and Keiser Strength & Power testing are among the examinations included in this study. Gait analysis provides insight into stride symmetry, angular displacement, and overall running efficiency. Light gates are used so we can get a precise measurement of sprint time, which is essential for athletes, especially footballers. Through using Keiser strength & power tests, which gauge the force produced by the lower body, we can find out whether the injured leg has properly recovered from the tear in comparison to the healthy leg. Through identifying any differences in muscle output and stride mechanics, we can then tailor the rehabilitation program to fix imbalances and optimise performance. This will reduce the likelihood of recurrence while enabling the athlete to return to play in a safe way and play in their peak condition. We will use the findings of this study to build the rehabilitation program, which will include targeted strength training, neuromuscular control exercises, and sprinting mechanics to guarantee the athletes full recovery and reach peak performance

Analysis 

For analysis, we used Gait analysis, the client did 3 10-metre sprints with the ball, then we did 3 10m sprints without the ball, using the dartfish app we looked at stride angles at various points, here’s two tables showing the stride angles.
Without ball:
	Time (s)
	Left foot 
	Right Foot

	2.83
	X
	111.1

	2.93
	72.4
	120.7

	3.03
	106.2
	147.1

	3.13
	118.1
	127.6

	3.23
	133.9
	71.6

	3.33
	154.8
	117.4


With ball:
	Time (s)
	Left foot
	Right foot

	2.53
	120.5
	134.5

	2.63
	138.1
	92.2

	2.73
	132.5
	69.3

	2.83
	142.4
	140.1

	2.93
	101.8
	132.6

	3.03
	86.3
	147.8

	3.13
	84.1
	137



By looking at the table, we can see that the results show that the stride angle variability is higher in the athletes’ left leg; this is most likely due to the tear he suffered in his hamstring. The athlete is most likely putting all of his body weight onto the uninjured limb to make up for the injured side, which could be hindering his strides. We can see this by looking at the more consistent stride angles on the right leg. According to Santos-Concejero et al. (2014), the running technique characterized by higher stride angles and a midfoot strike pattern is beneficial for improved running efficiency.

Given that the client is a football player recuperating from a Grade 1 hamstring rupture, the Keiser Strength and Power test findings provide information about the client's current level of rehabilitation and muscular function. A Grade 1 hamstring tear is a minor injury that affects only a few muscle fibres and is usually accompanied by mild discomfort and pain. The length of time needed to recover from muscle tears varies based on the extent of the injury and the rehabilitation techniques used; minor tears often heal in a few weeks, but more serious tears may take month, according to Strain.M (2024) Remaining weakness or imbalance in the limb is a normal occurrence about 4 weeks into recovery, and this is a perfect illustration of the state my athlete is currently in. Keiser Strength Test Results: The client's left and right legs score significantly differently on the Keiser Strength Test, with the left leg scoring 255 W and the right leg scoring 291 W, for a total score of 546 W. The disparity in strength between the legs raises the possibility that the hamstring injury temporarily diminished the strength of the afflicted (left) leg. The injured limb is often underused during the early stages of rehab, it’s important to remember that the results from testing could still be out of balance due to the strength loss you will have had from suffering a tear. Keiser Power Test: With 385 W on the left leg and 413 W on the right, for a total of 798 W, the Keiser Power Test findings demonstrate a more significant difference. A football player needs explosive strength, which is measured by this power test, particularly when sprinting, kicking, and jumping. The slight power output imbalance between the two limbs is to be expected, even though the wounded limb would not be producing as much force as the uninjured leg. The clients healthy limb is most likely working harder to compensate for the injured leg as is common during the rehab phase, this is proven by the results of the the Keiser strength and power test. The rehab would aim to balance out both legs and minimise any imbalances that have occurred. Even though there is a discernible difference between Strength and Power, the results of the test both suggest that the healing process is probably moving forward. But extra work is gonna be needed on the left leg to try and balance both sides out which will reduce the risk of re-injury and injuries in general, especially in physically demanding sports like football. 


Recommendations 

One of the first recommendations we would give to the client is to start a program which comes in blocks, these blocks are called mesocycles, they can come in a vary of different weeks, but we’d recommend 4-6 weeks of programming that has the goal of regaining strength, power, and balance on each joint to reach peak performance. According to Lorenz et al. (2015), including mesocycles into a rehab program offers a structured progression and goals to focus on. Doing a mesocycle allows us to work on different aspects in their own time and not rush so we can create the most effective training plan. For the first 2 weeks, the focus will be on eccentric strength training to fix the imbalance between both legs, exercise we would incorporate are step-ups, single-leg Romanian deadlifts, and Bulgarian split squats, anything unilateral will assist in balancing both legs out. According to Schmitt et al., (2012) eccentric strength training in exercises like the Nordic hamstring curl have been shown to reduce the risk of hamstring injury, or in this instance, reduce the chance of re-injury, to back this up,  Duke.edu (2015) had done a systematic review and meta-analysis and found that subjects who did eccentric strength work, experienced a significant reduction in hamstring injures. The next recommendation we would give is to do isometric work, Exercises such as hamstring bridges are brilliant in increasing tendon stiffness. The next few weeks should focus on power and acceleration if the first 2 weeks went well as we wouldn’t want to rush into things, Anything that replicates the in match demands would be perfect. To improve on his sprint mechanics, the athlete will be doing a bunch of plyometric training as well as sprint mechanics to try and achieve the most effective stride achievable. Dynamic unilateral workouts that reduce compensatory movement patterns and restore explosive strength include single-leg hops and lateral bounds. To replicate match intensity, the athlete should incorporate sport-specific conditioning and high-speed sprint work throughout weeks four and six of the final phase. To try and improve on movement efficiency and appropriate biomechanics, resisted sprint drills, change of direction and reactive agility will be implemented. By doing these exercises and drills, we will then be able to reintroduce game-like scenarios through specific football drills, which will give him a mental boost as well as a physical one.
 By doing all these exercises, the athlete would have hopefully regained match fitness, whilst also minimising the risk of suffering from the tear again. According to Behm et al., (2021) maintaining an optimal Range of movement is crucial for reducing the risk of injuries, increased Range of movement allows room for the joint capsules to move around, which allows for smoother movements. Having a limited range of motion can lead to compensatory movement patterns, increasing the risk of injury/re-injury, therefore we’d recommend that the athlete would be going to see a sports therapist or doing range of motion work themselves, whether that’s stretching or what not

Summary

An evaluation of a 20-year-old football player with a grade 1 hamstring injury 
 That occurred 4 weeks ago is presented in this study. We used gait analysis and video analysis to look at the way his body moved and to assess his stride mechanics through a 10m sprint with and without the ball. With and without the ball, the footballers’ best sprint times were 1.83 & 2.17 seconds. Through looking at the video/gate analysis, there were clear imbalances between both limbs. Muscular imbalances were shown whilst doing the Keiser Power and strength test, which displayed that the right leg produced more power compared to the left leg. The study also has a section where we give our recommendations on how to combat the imbalances and how to get the athlete back into peak conditions.
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