	Current Proposed Title (20/30 words):

	Does an activation warm-up incorporating knee stability exercises improve dynamic knee stability and lower limb performance in amateur and semi-professional male rugby players?

	Background & Context (500 words):

	Rugby union is a high-intensity, collision-based sports that demands frequent accelerations, decelerations, and directional changes, all of which place significant stress on the lower limbs. The knee joint is particularly venerable to both contact and non-contact injuries such as anterior cruciate ligament (ACL) sprains and meniscal tears (Dallalana et al., 2007). Dynamic knee stability, the ability to maintain joint alignment and control during motion, it’s a critical component of both performance and injury prevention (Chmielewski et al., 2002).
Recent evidence supports the use of activation warm-ups to enhance neuromuscular readiness and reduce injury risk. These warm-ups target key stabilising muscles, such as glutes, quadriceps and hamstrings, which play a vital role in maintaining knee alignment during weight-bearing movements (Distefano et al., 2009). Integrating activation exercises into team preparation can improve proprioceptive control, joint stability, and lower limb power (Yilmaz et al., 2024).
The RFU Activate program, developed by the Rugby football union, provides an evidence-based framework for structured warm-ups aimed at improving balance, strength and movement control (England rugby, 2020). Studies have shown that the activate warm-up significantly reduces musculoskeletal and concussion injuries across both schoolboy and adult rugby players (Attwood et al., 2018). However, there is limited research examining whether activation warm-ups that specifically include knee stability exercises produce measurable improvements in dynamic knee stability and lower limb performance among amateur and semi-professional players.
As amateur and semi-professional players typically have less access to formal conditioning and injury prevention support, implementing a simple, structured warm-up could provide a practical and cost-effective approach to improving performance and reducing injury risk. Objective tests such as star excursion balance test (SEBT) and Countermovement jump (CMJ) can effectively evaluate changes in dynamic balance and lower limb power before and after intervention (Phillip. A et al., 2012).
This study therefore aims to determine whether a four-week activation warm-up, incorporating knee stability exercises, can improve dynamic knee stability and lower limp performance in amateur and semi-professional male rugby players. The findings will contribute to evidence-based recommendations for warm-up design within community and semi-pro rugby

	Aims & Objectives (250-500 words):

	Aim: The aim of study is to examine the effect of an activation-based warm-up targeting knee stability exercised based on dynamic knee stability and lower limb performance in amateur and semi-professional male rugby players.
Dynamic knee stability plays a critical role in maintaining joint integrity during high-intensity sporting movements such as acceleration, deacceleration, cutting, tackling, and rapid changes in directions. Poor neuromuscular control and instability around the knee joint have been strongly linked to increased risk of lower limb injuries, particularly anterior cruciate ligament (ACL) and medial collateral ligament (MCL) injuries, which are prevalent in rugby due to the sports high contact and multidirectional nature. Therefore, interventions that enhance knee stability may not only reduce the risk of injury, but could also improve overall performance by enabling more efficient force transfer and movement control.
Activation warm-ups, such as those incorporating mobility drills, neuromuscular activation, and sport-specific movement patterns, are increasingly recognised as essential components of pre-training and pre-match preparation. The addition of knee stability exercises, targeting key surrounding muscle groups, such as the quads, hamstrings, glutes, and core stabilisers, this may further improve proprioception, balance, and muscle recruitment patterns around the knee joint. This could then lead to better dynamic stability during functional movements such as single-leg jumps, cutting tasks, and landing manoevers.

Objectives:
1. To measure baseline levels of dynamic balance (SEBT) and lower limb power (CMJ).
2. To implement a structured four-week activation warm-up including targeted knee stability exercises within existing training sessions.
3. To reassess dynamic balance and jump performance after the intervention, comparing pre- and post- test results
4. To evaluate whether the inclusion of stability-based activation exercises enhances neuromuscular control and functional performance
5. To provide practical recommendations for rugby coaches and practitioners on implementing activation warm-ups to enhance performance and reduce injury risk

	Proposed plan of working including timetable:

	Pre- testing- Monday 19th January
Warm-ups will start the following week- Monday 26th of January
The final week of the program will be the 19th of March
Post-testing will commence on the following week- Monday 26th of March

	Proposed methodology (500 words):

	Study design: This study will see how an activation warm-up with knee stability exercises affects dynamic knee stability and lower limb performance in male rugby players, each player will perform an activation warm-up 3x a week before their training/workout. 
Participants: A total of 10-15 male rugby players, aged between 18-23, will take part in this study. Players from the university who also play from amateur to semi-professional level rugby clubs. All participants must currently be training or playing adleast once a week and have no lower limb injuries within the last 2 months. Players with any recent knee surgery or conditions affecting balance will not be included. Everyone will fill in a form with question regarding personal details and past medical history information, this will also include consent, so we can carry on with the studies, and ethical approval will be gained from our lecturers.
Intervention: The activation warm-up will involve bits that I’ve picked out from the RFU Activate study and will include exercises for mobility, glute and core activation, and single-leg stability, and balance drills. Ideally, the warmups will be done before gym on Monday, Thursday, and Friday.
Outcome measures
1. Star Excursion balance test (SEBT) 
Knee stability will be measured using the 8-point star excursion balance test (SEBT) Players will stand on one leg in the centre of an eight-point star marked floor and reach as far as possible with the other leg in each direction, while keeping their balance. Reach distances will be measured and adjusted for leg length. Each player will get three practice goes and three recorded attempts on each leg, and the average distance will be used. The SEBT is a reliable test of balance and control (Gribble et al., 2012h)

2. Countermovement Jump (CMJ)
Explosive leg power will be measured with the CMJ. Players will perform three jumps with their hands on their hips, using a force platform to record jump height and power, the platform can also address any imbalances. The CMJ is a simple and reliable way to measure lower limb performance (Markovic et al., 2004)
3. Balance Error Scoring System (BESS)
Static balance will be measured using the Balance Error Scoring System (BESS). This test involves three stances (Double-leg, single-leg and tandem) performed on both a firm and foam surface for 20s each. Participants will keep their hands on their hips and eyes closed during each trial. Errors such as opening eyes, stepping, or lifting hands are counted, and a total error score is recorded. A lower score indicates better balance control (Bell et al., 2011)
Data Analysis: All data will be entered into SPSS for analysis. Differences between pre v post-intervention scores for SEBT, BESS, and CMJ will be analysed using a paired-samples t-test, as the same participants are measured at two time points. Statistical significance will be set at p value of anything less than 0.05.
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