The Use of a Maitland Mobilisation to Improve Dorsiflexion Range of Movement and How it Impacts Dynamic Balance in Recreational Athletes 

Introduction
Dynamic balance is crucial in every sport and any sort of physical activity in day-to-day life. It allows the body to react to any changes in balance that occur and remain in control whilst staying stable and standing during movement or action. Poor dynamic balance can lead to injury as it impacts reactions, therefore fall prevention is at risk with poor dynamic balance (Neptun and Vistamehr, 2019). There are several factors that influence dynamic balance, dorsiflexion range of movement is a known factor that can significantly influence it (Hoch, Staton, and McKeon, 2011). However, there is not much current research proving that poor dorsiflexion can cause poor dynamic balance, which is one of the many reasons behind implementing this study.
Measuring passive dorsiflexion and dynamic balance will allow an understanding to be established of whether it has an impact and how large of an impact. From the limited research, several studies have shown a link between the two. There are several interventions that can be put in place to improve dorsiflexion. For example, passive physiological movements, stretching, mobilizations, and other interventions. Therefore, in this study, a Maitland mobilization will be used to increase dorsiflexion as they have been proven to be able to increase several different ranges of movement including dorsiflexion (Shabbir et al., 2021).  The implementation of an anteroposterior mobilization of the talus is used to improve dorsiflexion. Given that there are many factors that influence dynamic balance, dorsiflexion is a factor that can be manipulated by therapists to potentially aid in the improvement of dynamic balance, which will further decrease the risk of lower limb injury and fall prevention.
Due to previous research, although limited a relationship between dorsiflexion and dynamic balance is expected to be seen from this study as well as improving dorsiflexion using the chosen intervention will improve dynamic balance testing scores. The goal is to hopefully see anywhere up to a 5% increase in both dorsiflexion measurements and dynamic balance scores. It is believed that participants may benefit psychologically as well as physically from the intervention treatment as they will potentially be more motivated and have more belief in their abilities. Any medical practitioners will benefit from the research from this study as they will be able to implement it if they deem it necessary. It will add to the credibility of already published research and aid in further research in the future. 
Aims
The primary aim of this study is to understand the relationship between ankle dorsiflexion and dynamic balance. The aim is to find a link between the two, if dorsiflexion is improved will that positively impact dynamic balance? The objectives are to test passive dorsiflexion via knee-to-wall pre-intervention following the correct protocol. As well as following the correct protocol for the star excursion test which will be used to measure dynamic balance. Another objective is to create statistics from the results gathered to prove the hypothesis and compare with other research. 
The intervention to improve dorsiflexion chosen is an anterior-to-posterior glide on the talus. Therefore, my second aim will be to verify the acute effects mobilization has on dorsiflexion that has previously been stated in another research. The objective is to apply the mobilization correctly, and choose the correct grading, time, and sets for targeting the range of movement. Ensuring a measurement of passive dorsiflexion is taken prior to the application of the intervention and after. 
Methods
The subject group for testing will consist of 10 recreational athletes. All participants will be over the age of 18. Participants will not be chosen specifically based on their gender. The equipment used will be checked to make sure it is clean and safe for use. The testing protocols and processes will be explained to all participants and any questions will be answered. The subject group will be made aware that they are able to drop out of testing at any point, that they will not be negatively impacted in any way from this study, and that their identity will remain anonymous. Informed consent will be gathered from all taking part.
Passive Dorsiflexion
The knee-to-wall test will be used to measure passive dorsiflexion. Equipment required for this test is a flat/ even surface, for example, a wall or a door, and a standard measuring tape (cm). Participants' big toe and heel of their foot are to be aligned with the tape measure that is placed on the floor. From there, the heel of the foot must always remain in contact with the floor the participant creates a lunging action to touch their knee to the flat surface, keeping their foot still. The participant will move their foot back further and further from the door in small increments until they attempt the lunging action, and they cannot reach the door, or their heel begins to rise off the floor (Godinho et al., 2019). The test will be repeated three times, and the highest score will be recorded. Passive dorsiflexion will be measured prior to the mobilization intervention and after it. 
Dynamic Balance 
The Star Excursion test will be mapped out using tape on the floor. Four lines will be created on the floor two vertical and horizontal lines and two positioned perpendicular to each other and at 45 degrees (Kinzey and Armstrong, 1998). The participant's foot will be placed in the center, the non-standing leg will be used to reach as far as the participant can in each direction. A standard cm measuring tape will be used to measure the distance reached. The test will be repeated 3 times. 
Maitland’s Mobilisation Intervention
Participants will lay in prone on the medical bed, and a full anterior to posterior glide on the talus will be performed first. Treatment of this mobilization will be repeated for 3 sets for a minute and a half each time. A 30-second rest will be given between each set applied.
Data Analysis
Quantitative data will be gathered for this study. Any data that is collected will be measured numerically or counted (Blaikie, 2003).  Two tests will be measured.  The knee-to-wall test will provide a measurement of the ankle dorsiflexion of the participant and the star excursion will measure the participants' dynamic stability. Quantitative research is the most fitting option for the study as it is more beneficial to collect numerical data rather than using questionnaires or surveys for opinions. The reason for this is that the aim is to gather factual evidence that applying an A/P glide to the talus will increase dorsiflexion which will hopefully have a positive impact on star excursion results. Using figures and statistics is a greater option to solidify any claims and other research that has proven the same result. Once the tests have been conducted, descriptive data will be gathered by inputting the results into SPSS, for example, mean scores, standard deviation, and percentages. The software SPSS will be used to conduct a Paired sample T-test. All the results gathered from the testing and statistical analysis will be placed into tables and graphs. In the study a discussion of the results and what is found during the study will take place. The data and results collected will be interpreted and a conclusion on the hypothesis of the study will take place. From there, a further explanation can take place on why this study has or has not been beneficial, where errors may have occurred, and if it were to be repeated what would be done differently.  
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