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Introduction: 
 This assignment focuses on the biomechanical assessments of a client’s movement patterns along with assessing the client's posture in order to identify areas for concern or improvement from an injury point of view and a performance point of view. The client will undergo a comprehensive movement analysis where I will observe how the client performs various tasks, assessing the efficiency, coordination and structural alignments of their movements. This will help to identify any irregulates that could potentially lead to an increase in injury risk, increase in injury severity along with a decrease in performance. A postural analysis will be conducted to evaluate the client’s structural alignments and posture, two areas that play a crucial role in overall function and injury prevention. Additionally, the client will undergo a strength analysis in order to compare strength of the injured versus the uninjured leg in order to identify areas for improvement or even further testing or research. Conducting a strength analysis will allow testers to understand why the client can't do certain things therefore allowing individuals such as personal trainers to work closely with the client in order to create a strengthening program to improve on any identified weak areas. By analyzing these aspects of the client’s biomechanics, I’d aim to gain a deeper understanding of their physical capabilities and limitations. 
 The client has 18 years of experience in playing rugby at an amateur level for his local team. Over the years the client has developed an understanding of the physical and mental demands of the sport, specifically excelling in the front row positions, including loose and tight head prop, and occasionally stepping in to play hooker.  With a strong foundation in these high-contact roles, their experience has shaped an impressive work ethic and an understanding of the importance of physical resilience in a physically demanding sport.
Four years ago, at an academy trial, the client felt discomfort in the knee whilst running off the ball. This pain was later diagnosed as a tear to the anterior cruciate ligament (ACL) which resulted in the client not returning to play 18 months after the injury. The client underwent surgery in order to reconstruct the ligament. Post-surgery the client was in a knee brace for several months resulting in the use of crutches with little to no exercise. 



 Postural analysis :

A postural analysis was conducted using a I pad. To perform the analysis, the client was asked to remove their t-shirt and assume a natural standing position facing the wall. A photograph was then captured using an iPad, allowing Sports Science students to observe and analyze the posture. Vertical and horizontal lines were applied to key anatomical landmarks, including the lumbar, thoracic, and cervical spine, shoulders, scapulae, hips, knees, and ankles. The purpose of the postural analysis was to identify any structural or postural imbalances that could inform future research.
 The findings from the analysis revealed the following: The head is tilted and rotated to the right, the left shoulder is raised higher than the right, the left scapula is positioned higher than the right, the hips are evenly aligned, the right knee sits slightly lower due to a natural bend,  the ankles are aligned despite the left foot exhibits external rotation.
Below are some examples regarding the effects of the client's postural analysis:
· “Poor neck and head posture can lead to severe neck pain, kyphosis, spasms and neuromuscular disorders “. (Due Cong Dang et al, 2017).
· Straker stated that prolonged postural issues within the shoulder and surrounding areas for 20 minutes or longer could lead to issues with muscular skeletal function. (Straker et al, 1997) 
· Straker stated that prolonged postural issues within the scapula and surrounding areas for 20 minutes or longer could lead to issues with muscular skeletal function. (Straker et al, 1997)
· Correct hip alignment is suggested to result in a more functional cup orientation and components interaction that occur during daily activities according to Riviere. (Riviere et al, 2018) 
· A study conducted by Sharma found that 97 % of people with poor knee alignment are more likely to suffer from Osteoporosis Arthritis along with increased risks of medial and lateral progression. (Sharma et al, 2001). 
· A study was conducted in order to identify the physiological effects of running with externally rotated feet. The study found that participants put more strain onto other joints such as the hips and knees due to a lack of internal rotation, plantarflexion and dorsiflexion. Therefore, having externally rotated feet increases the strain on surrounding joints (Valenzuela et al, 2016)
Below are some examples regarding potential treatments regarding the client's postural analysis:
· Manipulations, mobilizations, Range of motion, exercises, manual therapy and massage are all recommended by Bussier in order to help relieve pain in the neck that has been caused by poor alignment and whiplash. ( Bussier et al, 2016) 

· A study was conducted in order to identify the most effective treatment methods for shoulder injuries and alignments. The study found that alignment correction, functional movements, range of motion exercises and strengthening were most beneficial as pain was eliminated after one month. ( Cawdell , 2007)
· Wattman states that functional testing of the hip and knee positioning is the most effective method to assess hip and knee alignments. Alignment correction is also stated as the most effective treatment method to correct alignment of the hips and knees. (Wattman et al, 2013)
· Collvile states that 20% of patients with inversion/eversion issues will experience sprains and damage to the lateral ankle ligaments. Treatments include rehabilitation with a physiotherapist and or surgery in order to correctly align the foot and to strengthen ligaments in the ankle. (Collvile et al, 1998)

Movement analysis:
In order to understand the clients' biomechanics and functional movement better the client will undergo a movement analysis. The movement analysis focuses on measuring the client's range of motion at the knee by focusing on knee flexion and extension. Aspects such as angles of the knee will be measured along with stride length to gain a better understanding of the client's structures and movement patterns. 
Assessing the client's range of motion at the knee involves observing and measuring flexion and extension at the knee. Assessing range of motion will help testers to identify any restrictions in mobility or flexibility two crucial aspects that have a major effect on performance. Identifying restrictions is crucial for developing innervations to improve movement efficiency and overall joint health. In addition, analysing the range of motion at the knee can highlight potential sings of overuse or weakness within muscles and joints which can lead to compensations and incorrect movement patterns .
A comprehensive assessment of my client's movement patterns will be produced by this movement analysis, which will be carried out using specific measurements and video analysis. The testers will gain key information from the results, which assists when creating a customized training or recovery program that will improve performance and reduce the risk of injury. In order to properly assess knee movements, the movement analysis was carried out in the UWTSD Labs by recording the client walking from side on while measuring 10 meters with a tape measure and an I pad. 
A comprehensive assessment of the clients movement patterns will be produced within the movement analysis taht will be conducted using specific measurements and assessments along with the use of video analysis . Testers will gain crucial information from the results that assist when creating specific training and recovery programmes in order to improve performance and decrease the injury risks of exercise .The movement analysis was performed by recording the client walking in a straight line from roughly ten meters , the client was filmed side on and was asked to walk up and back in order to analyse joints from the two sides in order to critically compare the left and right knee ( injured and uninjured knee ) . 
· 
Below are the key findings from the movement analysis: Left Knee extension when walking = 180 degrees 
· Right Knee extension when walking = 180 degrees
· Left knee flexion when walking = 133 degrees 
· Right knee flexion when walking = 140 degrees 
· Left stride length = 59 cm 
· Right stride length = 62 cm 
Below are some examples of evidence regarding the effects of the client's movement analysis:
· Increased patella femoral pain, increased load on the knee and compensations when performing functional movements. (Silvia et al, 2015)
· Knee extension has detrimental effects on the entire lower body therefore having full knee extension is beneficial. (Shah , 2008) 

Strength analysis : 
A strength analysis was conducted in order to Analise the clients movement patterns , assess and compare strength levels in the uninjured and injured leg along with assessing how movement adapts with changes in weight on the leg extension machine , the main focus is on assessing the performance of my client during a single-leg extension exercise on the leg extension machine. The objective is to evaluate the client's ability to perform as many repetitions as possible of 50 kg possible. To ensure an accurate and comprehensive analysis, the client’s performance will be recorded using the UWTSD iPads. This method provides clear images making assessments easier for testers to observe movement patterns, muscle engagement, and overall technique throughout the set.  
 
The leg extension machine was selected for this assessment due to its ability to quickly assess quadriceps muscles, making it ideal for evaluating leg strength and endurance. Performing single-leg extensions allows for a more specific examination of each leg's strength and potential imbalances. performing single leg exercises also allows testers to compare the injured and uninjured leg (Selection 700 leg extension)  

The strength analysis was conducted with the use of an I pad , a marker pen to mark the condyles of the lower body which made analyzing clearer and a leg extension machine (Selection 700 leg extension ) .Filming the session using the iPads ensures that every rep is captured in detail, allowing for post-analysis that highlights any deviations from ideal form, potential areas of weakness, or signs of fatigue. Additionally, the footage assists in assessing the client’s range of motion, consistency across repetitions, and overall control during the exercise. Through this detailed strength analysis. 

Below are key findings from the strength analysis: The client lifted 50 kg 11 times with their left leg (injured leg)
· The client lifted 50 kg 16 times 3with their right leg (uninjured leg) 

Below are some examples of evidence of the effects of the client's strength analysis:
· Pontaga states that muscular imbalances in the muscles of the lower body can cause weakness in the hip joints therefore increasing the risk of injury especially when the hips are under extreme flexion. ( Pontaga , 2003) 

Below are some examples of strategies based on the client's strength analysis:
· Static stretching is recommended to improve muscular imbalances. This is due to a study by The College of Sports Medicine stating that “professionals should be cautious when recommending dynamic stretching “. This is due to a decrease in leg flexion peak torque. (Costa et al, 2013) 
· Kannus recommends isolated training by training one leg at a time in order to reduce muscular imbalances after conducting a study.  (Kannus et al, 1992) 

Future research: 
Future research in movement and posture analysis can be researched further in order to gain further insight into the client's movement patterns, posture and strength differences.  . A crucial area for future investigation could involve assessing the positioning and movement of the hip, spine, and shoulders during walking postural analysis. Understanding how these key body segments interact during walking could reveal valuable insights into optimal alignment and movement patterns, especially when considering variables that can affect overall posture and gait.  
Another key area for future research is assessing movement on various surfaces, inclines, declines, and in different footwear. The variability in surface types, such as hard floors versus soft or uneven terrains, can potentially influence gait and postural stability, therefore a crucial  aspect to understand in greater detail. Additionally, analyzing how different inclines and declines alter body mechanics, as well as the role of footwear in optimizing or hindering movement efficiency, would provide significant insights into personalized training and rehabilitation protocols. 
Increasing weight during activity is also a potential consideration for future research. By examining how movement patterns evolve under increased load, we can develop a greater understanding of how the body adapts to added stress. Furthermore, a comprehensive analysis of various exercises such as the hamstring curl, Nordic curls, leg press, vertical jump, and force production can aid in assessing strength and muscle engagement. This would help in identifying key weaknesses, movement limitations, and potential risks associated with strength training. Further researching these areas allows testers to understand their clients better which allows for more specific exercise therapy approaches, researching these areas in further detail could change the future of biomechanics. 
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