Statement of research question
Does Leg Strength compared to Star Excursion and Y-Balance tests show the possibility of injury?


Introduction
Balance is a fundamental part of everyday movement as well as it is important for athletic performance, with the star excursion balance test (SEBT) according to Munro, A.G. and Herrington, L.C. (2010) this can be assessed for dynamic balance and challenge athletes, the clinical examination provides an injury prediction which is a low-cost alternative from more advanced laboratory assessments used in clinical settings. Participants involved are tasked with using one limb to balance while the other performs a reaching motion, this is a closed-kinetic chain which requires strength, proprioception, neuromuscular control, and adequate range of motion from the hip, knee, and ankle. 

According to Meuhlbauer, T., Gollhofer, A. and Granacher, U. (2012) the importance to understanding the relationship between postural control and lower extremity muscles can be an importance for identifying potential risks to individuals by means of injury or falls and can help develop training programs for individuals who are at risk. 

The importance of strength and balance come hand in hand, according to Meuhlbauer, T., Gollhofer, A. and Granacher, U. (2015) both balance and muscle strength are important components of physical fitness, across a lifespan to become successful in performing sports and other everyday exercises that do not cause injuries and or falls. The connection between lower extremity muscles and balance are important for two reasons, first for testing and identifying at risk individuals and second to be able to implement a program to help improve areas that are at risk. There is a neuromuscular connection between muscle strength and balance, so this means performance achieved in balance can be transferred to the other component which is the lower-extremity muscle strength. 

Overuse of lower extremity injuries are common, often people that experience lower extremity injuries seek medical treatment, where the injury was either caused by sports, or exercises. According to Coughlan, G.F et al (2012) using both the star excursion balance test (SEBT), and the Y-Balance test (YBT) requires minimal equipment and can be implemented in different settings which can include athletic preseason screening, and occupational screening. The SEBT is valid in identifying impaired anterior and posteromedial reach with chronic ankle instability, with the YBT being created to not test 8 directions being less time consuming. The 3 directions of the Y test look at the anterior, posteromedial, and posterolateral directions, both the tests have injury predictions which is encouraging. 

Aims
The aim of this assessment will be to determine if there is a difference between leg strength and balance in individuals. Having the participant take part in three test which involve the Keiser leg press machine (Keiser, Fresno, USA) a star excursion balance test (SEBT) and the Y-Balance test (YBT). Each test data will be collected, it needs to be noted that participants need to take breaks between testing and swap legs when completing the balance test on each leg to avoid fatigue. 


Methods
To complete the testing 10 individuals will need to be tested using three different tests, by means of strength and balance. For the participants strength test, it will be completed by using the Keiser A300 Leg Press (Keiser, Fresno, USA) the participant will attempt to complete the 10-rep max, with the highest score being selected. 

Using the star excursion balance test (SEBT) this will be set up by using tape place on the floor in the shape of a star, which will test eight directions. The participant will need to stand on one leg at the centre of the star that has been placed, while the leg has been placed for balance the opposite leg will then have to reach as far as possible on one direction, each direction will need to be completed twice as each leg will need to perform the test. Once one leg has performed the task the participant will need to switch to the opposite leg to avoid fatigue failure. 

The Y-balance test (YBT) is a more modified SEBT with only three directions being tested. Tape will be placed down in a Y shape with the participant standing at the point where it splits in the Y shape, the opposite leg will then need to complete a stretch along the lines. Making sure to swap after each leg as complete one direction of the Y shape.  

During testing for both the balance tests, shoes/trainers need to be taken off when completing the task. 
To score the balance test two equations can be used, for Average distance in each direction in centimetres(cm) = Reach 1 + Reach 2 + Reach 3/ 3
Relative distance in each direction in percentage (%) = Average distance in each direction / leg length * 100



Data Analysis
To complete this section of data analysis, the data that is going to be collected will be correlated between each other by using Pearson Correlation. The data collected for Leg Strength will be compared to the data collected from the Star Excursion Balance Test (SEBT) and the Y-Balance test (YBT) will be compared to strength as well.
The data being collected will then be put into excel and SPSS to show the correlation between each test, by doing this, the data can show if there is or if there is not a strong relationship between strength and balance.  


Research Timetable
The time scale to complete the data collection will be between one week and three weeks, having 4 days on campus a week the potential to test two or three individuals each day can help complete the data collection in this time frame. The ideal time scale would be two weeks but the need to factor any potential setbacks such as illness, individuals may not be on campus on certain days.
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