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Abstract
Running as a hobby and sport has become a popular activity and the increase in interest is also growing. The interest of research into different assessments grow in popularity alongside it. The use of gait analysis primarily focuses on the human motion and the posture of running and walking performance. The use of gait is to reduce the occurrence of injury. There are different factors which associate with gait examples being During this research article, I will focus on, does sprint performance affect an individual’s speed performance. 
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Introduction
Gait cycle is described as the initial contact of one foot to the next through initial contact of the same foot the gait cycle is a repetitive pattern which involves steps and strides (Loudon J et al, 2005). Analysing gait allows researchers to gain a wider knowledge in father performance areas. Different performance areas would include stride length, cadence, knee rise and more. This specific knowledge is used to reduce any risk of injury. Gait cycle involves two main phases. Phase one being stance and then the second one being swing phase.  the process of gait cycle t involves a ‘repetitive pattern involving steps and strides (Loudon J et al, 2008). During the stance phase it occupies 60% of the gait cycle while the swing phase occupies the 40% which remains ((Loudon, Swift and Bell, 2008).  The significance of gait is defined by Sandra J. Shultz as…” gait speed determines the contribution of each body segment. Normal walking speed primarily involves the lower extremities, with the arms and trunk providing stability and balance. The faster the speed, the more the body depends on the upper extremities and trunk for propulsion as well as balance and stability” (Sandra J. Shultz, 2005). 	Gait cycle is important for the examination biomechanical mobility (Langer PS et al, 1989). Langer explains that biomechanical mobility is important to gain the information about the lower limb dysfunction in a dynamic movement and loading. The Analysis of the gait cycle is important within the biomechanical mobility examination to gain information about lower limb dysfunction in dynamic movement and loading (Langer PS et al, 1989).  When using this specific topic, analysing one joint at a time is recommended. Alongside important protocols of the analysis, there can be factors which influence the gait cycle. Different factors like equipment and terrain can influence the analysis. Psychological influences and pathological factors can also influence the gait cycle analysis.  

Method
To conduct the analysis, the two main items of equipment which were used whilst gathering the results were an iPad and treadmill. The iPad being used to film the runner and the treadmill being the equipment to establish an increase of speed during the 4 stages. Ensuing that the runner is wearing a neutral running trainer is important to prevent any injury. Wearing non supportive trainers can cause injury. 
From using the hudl technique app, this shows if there are any misalignments within the ankle or patella biomechanically how the individual who is running’s landing and the landing of the individual. Using a pen to mark out the subtalar joint, tibiofemoral joint and acetabulofemoral joint, this is to analyse and gather the angle in which the individual is running at. 
To start the analysis using the hudl technique app to analyse the technique of the runner. Using a treadmill, the individual was asked to increase the speed every 10-20 seconds. 4 different acceleration phases were filmed at different speeds. Setting up the recording from 10 metres away from the treadmill at a Sagittal plane angle. This will allow the results to show how the individual is landing, where they are landing and for any misalignments biomechanically within the ankles or knees. 
Results
	
	Hip
	Knee
	Ankle

	Stance
	147- 148- 178
	164- 133-156
	86 – 102 

	Swing
	179- 137 - 156
	148- 89 – 160
	102- 86


Speed 8km/h


Speed 10km/h
	
	Hip
	Knee
	Ankle

	Stance
	145- 147-172

	165-142-159
	74-114

	Swing
	172-129-140
	160-68-160
	114-74



Speed 12km/h
	
	Hip
	Knee
	Ankle

	Stance
	146- 147- 168
	167- 128-160
	76- 104

	Swing
	167- 131- 145
	154-46- 162
	104-76



Speed 14km/h
	
	Hip
	Knee
	Ankle

	Stance
	141-147-174
	156- 132 -156
	83- 118  

	Swing
	169- 120-136 
	156-54- 163
	118- 83



The tables above show the four speeds which were used for each gait analysis. Speeds varied from 8km/h to the maximum of 14km/h.  The table also shows us the comparison of stance phase and swing phase for the range of movement of the hip, knee and ankle
[bookmark: _GoBack]The stance phase, at speed 8km/h, the hip reached 146 degrees, at the speed 10km/h it then reached 145 degrees, then 146 degrees at 12km/h and reached 141 at the speed 14km/h. During full extension of the hip it reached 178 degrees at 8km/h, following to 172 degrees at 10km/h, at 12km/h the angle reached 168 and at 14km/h it extended back to 174 degrees. During these phases we can see that the degree of the hip at full extension doesn’t vary much within numbers with the lowest degree being 168 and highest being 178 degrees. 
From analysing the results, there is no clear pattern between each phase measured. It is clear that the knee has a clear pattern during phases at where the maximum point of swing phase is reached and allowing full flexion to be reached. There is no clear definitive pattern during any of the ranges of movement. The ankle phases stay at the exact same and alternate in angles between the two angles during each phase. 
There is a decrease in the hip angles which allows the maximum flexion from speed 8km/h to 12km/h. However, 14km/h showed a slight anomaly as the angle increased by 141 degrees.  The hip joint is showing a clear increase of angles. This could down to the individual having previous problems with her back and hip as this issue can travel down into the flexibility of the hip. The lower vertebra has a lack of flexibility due to the previous problem; this means that this can be transited into the hip, not allowing full flexion. 
Discussion
Within the process of gait, there are six important phases which are taken into consideration. Heel strike, Foot Flat, Mid- Stance, Heel-Off, Toe off and Mid- swing. (Shultz SJ, et al, 2005). Gait analysis is vital for movement performance. Dicharry (2010) writes ‘the ultimate goal of gait analysis is to understand the relationship between an individual’s functional capabilities and limitations and gait pattern, with the purpose of enhancing performance while preventing injury.’
During the gait cycle, we can establish that the results do not drop in a similar order. During the normal gait cycle, the range of movement for the ankle is 90 degrees and each time dropping in approximately the same degree. (Perry, 1992) Throughout the analysis, we can see that the angle degrees of the hip, knee or ankle does not drop into the same degrees. Comparing the results to Perry’s method shows that the results gathered are not visibly the same.
Another factor which potentially could impact the results of the gait analysis could be the video and camera angle. Using one angle to record the analysis, could miss out on vital video evidence needed to add to the results. Studies have found that the reliability of a single camera analysis can vary significantly. They explain that ‘with some metrics showing excellent reproducibility and others demonstrating poor reproducibility. (Kotecki K et al, 2015). Another article explains that there is evidence to show that experience can ‘improve the reliability of measurements made on vide-based kinematic evaluations’(Brunnekreef J et al,2005) and explains that it is important for clinicians to practice running evaluations on a regular basis to help with the improvement of reliability. 
With a previous injury potentially being a factor of impacting the gait results, it is known that with a weakness in the hip flexor, it can result in the step length being decreased. This is because of the weakness in the muscle which helps to create the forward motion of the phase. The gait will likely to be slower and can result in a decreased floor clearance with the toes creating a drag. Running and walking involves interaction with muscle forces and bones which is a complex interaction meaning this could interfere with abnormalities. An article which focuses on injury explains ‘it is important to recognize that the entire body moves while walking. A disorder in any segment of the body can have consequences on the individual's gait pattern, like a reduced knee flexion range in patients with a reconstructed ACL’ (Shi D et al, 2010). 






Conclusion
To conclude this research article, there is no clear definitive pattern during any of the ranges of movement. With different factors like camera angle or potentially previous injury impacting the posture of the individual, this could have also impacted the gait analysis. Overall, we can establish that gait cycle is affected by gait, but there is no clear pattern throughout the results. 
In later research, improving the reliability of the measurements made on vide-based kinematic evaluations will be taking into consideration and continuously practicing the running evaluations to ensure the test is being conducted reliably and completed efficiently. 
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