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Individual Project Proposal- 
Does an eccentric-only hamstring strengthening program produce greater improvements in eccentric hamstring strength than a concentric-only program, as measured by the NordBord?

Introduction and Rationale-
[bookmark: _Int_xnwIFYXT]The physical demands of modern sport are increasing at all levels of sport, from amateur to the elite professional level. With this comes greater loads, training volumes and frequencies which influence a greater risk of injury, as stated in a study by Alquist et al.,(2020). This highlights the importance of putting injury risk reduction measures in place as an athlete at any and all levels of sport and exercise. In order to put these measures in place, it is first important to conduct research and identify what kind of measures can be implemented to reduce injury risk in sport. A study by Lauresen et al., (2014) found that strength training reduced sports injuries to less than 1/3 and found that overuse injuries were halved. It is also important to identify which injuries athletes are most susceptible to within the specific demands of their sport and training and how that relates to different sports and specific populations within said sports. In football specifically, hamstring injury incidence is on the rise. Al attar., (2016) reported that 12% of all injuries recorded by 17 European topflight male football teams, were hamstring injuries which further highlights the significance of implementing hamstring injury risk reduction measures in football. The Nordic Hamstring Eccentric (NHE) exercise has become increasingly popular in the world of strength conditioning as well as sport and exercise science and therapy in the last few years. The basis of its implementation is that it loads the knee flexors eccentrically, which is the phase of the movement in which most sprint-related hamstring injuries occur (Danielsson et al., 2020). The eccentric phase  of a movement referers to lengthening a muscle under load A study by Mjolsnes et al., (2004) strengthens the rationale behind NHE and eccentric hamstring training as it found that the NHE more effectively develops maximal eccentric hamstring strength in well-trained football players than a comparable program based on traditional Hamstring Curl. However, this piece of research was published over 20 years ago and since there has been a vast addition of research and innovation into injury risk reduction, this is why it’s important to compare different modes of training in order to find out what is most effective at this current point in time.

Aims and Objectives-
The primary basis for this research is to assess whether an eccentric only hamstring program is more effective than a concentric only hamstring program at increasing output on the NordBord. The NordBord is essentially an eccentric hamstring strength dynamometer that measures the force produced during an NHE. It also identifies any imbalances between both sides as the movement is performed bilaterally, but the NordBord measures both force outputs individually. This research also aims to assess whether both programs have a significant effect on NordBord output at all and whether both programs have their place in a training program that incorporates injury risk reduction, regardless of which program produces greater results. 
Hypothesis-
The eccentric-only training program will result in greater improvements in force production than the concentric-only program. Both programs will elicit significant improvements in force production when measured by the NordBord.

Methodology-
10 university student footballers will be selected for the study with ages ranging from 18-25. They will be randomly placed into groups 1 and 2. Group 1 will perform the eccentric only hamstring program, and group 2 will perform the concentric only hamstring program. Both groups will undertake initial and post program testing via the NordBord, they will undergo a modified version of the FIFPRO 11+ program as a warm up before testing to reduce injury risk reduction and ensure correct preparation is in place for maximum force output. The FIFPRO 11+ warm up was originally developed by FIFA’s Medical Assessment and Research Centre (F-MARC) in collaboration with FIFPRO (the international players’ union). It is a structured injury risk reduction warm up program consisting of three progressive components. Part 1 will involve approximately eight minutes of low intensity running and dynamic movements, including hip rotations, partner circling, and mobility drills, designed to prepare the muscles and joints for subsequent activity. Part 2 will comprise six core exercises targeting strength, balance, and plyometric control, each performed with progressive difficulty levels. These exercises will include plank variations for core stability, single-leg balance, lunges, squats, and jumping or landing control drills. Part 3 will conclude the warm-up with moderate- to high-speed running and sport-specific movements such as cutting and directional changes to enhance neuromuscular readiness. Participants will also perform 3 practice Nordics on the NordBord prior to testing to ensure familiarity with the apparatus and increase Post Activation Potentiation and therefore output.
Group 1 will undergo a 4 week eccentric only hamstring program incorporated into their university team strength and conditioning session as well as one independently performed session. The session will comprise of 3 sets of 2 eccentric only hamstring exercises. The exercises performed will be the eccentric split stance Romanian Deadlift (RDL) and a band assisted NHE. They will perform the exercises in the 3-6 rep range and aim to implement progressive overload by increasing the weight and/or repetitions performed in the RDL and increase the reps and/or decrease the resistance of the band for the NHE. They will not perform any other specific hamstring movements. University team strength and conditioning sessions are programmed after the football sessions so no specific warm up will be needed for the first session of the week. However, the FIFPRO 11+ program will be performed before the independent session.
Group 2 will undergo a 4 week concentric only hamstring program incorporated into their university team strength and conditioning session as well as one independently performed session. The session will comprise of 3 sets of 2 concentric only hamstring exercises. The exercises performed will be the concentric only split stance Romanian Deadlift (RDL) and a band assisted concentric Nordic. They will perform the exercises in the 3-6 rep range and aim to implement progressive overload by increasing the weight and/or repetitions performed in the RDL and increase the reps and/or decrease the resistance of the band for the Nordic. They will not perform any other specific hamstring movements. University team strength and conditioning sessions are programmed after the football session so no specific warm up will be needed for the first session of the week. However, the FIFPRO 11+ program will be performed before the independent session.
Injuries will be monitored by the conductors of the study, weekly check-ins with both players and coaches will be performed. If any player sustains an injury that prevents them from performing NHE then the program will be put on hold for them until full recovery is made.

Data Analysis-
[bookmark: _Int_6zUaLPi1]Initial NordBord recordings and post program Nordbord recordings will be recorded separately. The difference between pre and post program recordings of each individual participant will be recorded to create a change score.  The mean of each group’s change scores will be calculated and said data will be used in an independent samples T test using SPSS software in order to assess which group more significantly increased their NordBord output. Paired sample T tests will be applied to each group’s data respectively to assess whether or not the programs created a significant increase in NordBord output without comparing them to one and other.

Research Timetable-
Pre program testing and data collection will commence on the week beginning Monday 19th January. The respective programs will commence the following week and the final week of the program will be the week beginning Monay 16th February. Post program testing and data collection will commence on the week beginning Monday 23rd February. Data analysis will commence in the following days and weeks.
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