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Developing A Research Proposal:
The effects of pre-performance foam rolling on 50m freestyle sprint speed performance in swimming.

Summary purpose of project
The purpose of this research is to investigate the effect of a pre-performance foam rolling intervention on 50m freestyle sprint performance over a 4-week period. The research will be achieved by comparing a standard warm-up with a foam rolling enhanced warm-up. Therefore, the research aims to determine whether myofascial release achieved from foam rolling improves speed across 50m. 

Introduction and supporting literature
Introduction to swimming:
Competitive sprint swimming places high demand on an individual over a short period of time. Over 50m swimmers must achieve the highest possible speed and stroke rate while also enduring mechanical efficiency (Ruiz-Navarro et al, 2025). Physiologically, a 50m sprint is a maximum effort on the anaerobic system, with a combination of muscular power, efficient stroke technique, explosive starts and rapid stroke rates (Yang et al, 2025). However, a resistive force of water creates a drag, unlike land sports, limiting speed efficiency (Sacilotto, Ball and Mason, 2014) which demands swimmers to maintain a streamlined body position to generate higher propulsion (Morais et al, 2022). 
Therefore, to achieve this streamlined body position and rapid stroke rate swimmers require an excellent range of motion (ROM) in the shoulder complex and the thoracic spine. Traditionally, static stretching is used by many athletes as a part of their warm-up routine to warm-up muscles and increase their flexibility (Young, 2007). Research has shown that static stretching can impair muscle performance and as a result, speed performance decreases. Furthermore, Neiva et al (2017) have shown that different warm-up intensities and recovery times obtain the same level of performance with physiological and biomechanical changes over a 100m sprint. 
Introduction to foam rolling: 
Self-myofascial release (SMR) is commonly used amongst athletes to enhance their myofascial mobility (Cheatham et al, 2015). SMR is commonly applied using a foam roller to apply external pressure on the muscle and fascial tissue using bodyweight. The aim when using a foam roller as SMR is to increase blood flow, reduce muscle tension and increase ROM (Freiwald et al, 2016) before an activity to enhance performance or post activity for recovery. The physiological changes achieved from SMR are seen to be short-term but effective on muscular performance. Cheatham et al (2015) research gathered that foam rolling before an activity for up to 2 minutes, enhanced joint flexibility and may have better effects when paired with static stretching as part of a warm-up. Increased ROM was achieved without affecting muscular performance unlike static stretching and therefore is suggested as a warm-up tool. 
Traditionally, swimmers will complete a land warm up, consisting of SMR and stretching techniques, combined with a dynamic warm-up in the pool to raise heart rate and increase blood flow to the muscles. Research has shown in young swimmers that those who utilized SMR with a dynamic warm-up significantly improved their maximum effort performances over 50m of all 4 strokes (Ekmekci and Ocak, 2025). 
Literature review:  
The efficiency of foam-rolling as a warm-up strategy remains a topic of discussion in academic literature. A modern study by Bibić et al (2025) tested 20 youth footballers and gathered that those who took part in the foam rolling group experienced enhanced recovery and reduced perceived exertion during linear sprints. This research suggests foam rolling may be beneficial for sports requiring speed rather than pure isometric strength. A meta-analysis which reviewed 21 studies, concluded that pre performance foam rolling resulted in small improvements in sprint performance (+0.7%) and flexibility (+0.4%) (Wiewelhove et al, 2019). This indicates that SMR may be suited for racing events where maintaining velocity and ROM is prioritized. However, Skinner et al (2020) argues that foam rolling increases ROM and is useful for recovery and muscle damage but did not see a big effect on other performance measures. Accordingly, in general foam rolling does not negatively impact power, unlike static stretching, but its primary role is increasing ROM to allow better movement rather than generating force. 

Evidence in aquatics: 
Majority of SMR research focuses on land-based athletes, where a small number investigate swimmers. Swimming relies on specific biomechanics, the upper body applying force through the water (Ruiz-Navarro et al, 2025) and the trunk muscles providing stability.
Recent research has shown that including foam-rolling in warm-up has a positive effect on performance. Ekmekci and Ocak (2025) conducted a study of 30 participants to investigating the effects of foam rolling on flexibility and performance. A control group took part in a traditional dynamic water warm-up, and the experimental group completed SMR technique as part of their warm-up over an 8-week period. They concluded that the experimental group demonstrated improved flexibility and speed performance over all 4 50m sprints compared to the control group. However, this study focuses on the chronic effects over 2 months, rather than the acute effect of warm-up used on race day. Similarly, Aslan and Kahraman (2023) found through using a foam roller as part of a warm-up there was significant improvement in 15m swimming sprint and flexibility amongst male swimmers, although their jump height remained the same. This distance is primarily the dive and breakout phase of the swim, rather than the stroke mechanism used across a 50m sprint. These studies show that foam rolling does not impair muscular and force performance amongst swimmers. On the other hand, a study on acute SMR warm-up method had no significant effect on a swimmer's kicking performance (Mersin and Agopyan, 2025). This discrepancy between chronic and acute effects of foam-rolling, indicates that the optimal warm-up protocol for race day needs further research. 
Aim and Hypothesis:
The primary aim of this study will be to investigate the acute effects of pre-performance foam rolling, targeting the latissimus dorsi and lower limbs, combined with a water warm-up on a 50m freestyle sprint in competitive swimming. This study predicts that the inclusion of foam rolling into a standard warm-up will result in faster 50m sprint times compared to only a water warm-up. This result is predicted to be seen by increased ROM and streamline mechanics, without the negative effects on power associated with static stretching. 

Methodology
Methodological rationale:
To answer the research question, regarding the effects of foam rolling on swimming speed, this study will have a quantitative approach. Quantitative research can be defined as, “the collection and analysis of numerical data and summarize, average, find patterns and make predictions” (Rana et al, 2021) via statistical, practical and mathematical techniques. This approach is different to a qualitative approach which analyses individuals' opinions, attitudes and experiences (Evans, 2024) through interviews or observation. 
The rationale for using a quantitative research method is that the dependent variable of speed is being measured and included statistical data. Swimming is an objective measurement defined by time (seconds) taken to cover a distance (meters) (Arellano et al, 1999). A quantitative design will allow for precise measurement of the dependent variable (speed) using standardised equipment, ensuring data that's collected is free from personal bias. 
The main strengths when using a quantitative approach is its high level of objectivity and accuracy (Zyoud et al, 2024) through standardized data collection procedures. This minimizes bias which as a result providing more credible and accurate, allowing for other researchers to replicate and verify results. In addition, Oranga et al (2025) gathered that this leads to generalizability of findings to a larger scope, faster data collection and analysis due to technology allowing bigger samples and more reliable data. The limitation of this approach is that it does not gather data on participants psychological state, regarding feeling of readiness and enjoyment and qualitative data would be necessary (Zyoud et al, 2024). However, the primary aim of this study is to measure physiological speed performance and therefore quantitative research is the stronger data collection method. 
Research design:
Using a quantitative approach this study will use randomized, counterbalanced crossover design. This structure will allow for all participants to complete the experimental condition, foam rolling and water warm-up, and the control conditions, water warm up only, at different occasions to ensure time efficiency.
To reduce selection bias and manipulation on participants (Wiffen, 2025) the trial will be randomized, for example participant A does Control first and participant B does experimental first. The ‘gold standard’ for sports performance research is the crossover method along with a randomized and counterbalanced approach (Close et al, 2016). Neiva et al (2012) gathered that swimming performance is individual, and everyone responds different to warm-up protocols hence for this design being chosen. Each swimmer will act as their own control, eliminating variables such as different skill levels and aerobic capacity. A potential limitation of this design is the risk of fatigue influencing performance and results. To minimize the risk, a washout period of one week is enforced between sprint performances to ensure recovery. 
Sampling strategy:
Convenience sampling will be conducted from a local competitive swim team. This method of sampling was chosen due to the need for specific participants who have been competitive swimmers for a minimum of 2 years and currently train 3+ times a week. This will ensure all participants have fitness required to perform without skill-related fatigue affecting the results. On the other hand, this method may limit the generalizability of findings compared to random or other methods of sampling. A similar previous study conducted by Ekmekci and Ocak (2025) suggests a target sample size of around 15-20 swimmers to ensure the results are statistically valid. Participants will be excluded if they have presented with musculoskeletal injuries within past 3 months or open wounds as this creates a contraindication when sharing foam rollers. 
The protocol: 
To ensure results are due to foam rolling and the effect of external factors are minimized, standardized procedures will be enforced. Participants will be instructed to avoid strenuous training 24 hours before testing to prevent fatigue and delayed onset muscle soreness (DOMS) affecting test results. Normal nutritional habits and hydration is important prior to testing. This study will be conducted over 4 weeks with 2 weeks of experimental and 2 weeks of control procedure. On week 1 participants will be allocated randomly to determine whether they undergo the experimental or control conditions first. Both conditions will be completed at the same time of day, for example 18:00-19:00, to control variations in performance. 
For the control group, participants will perform a standardized water-based warm-up only. The warm-up will consist of 1,000 meters, structured as followed to ensure all muscle groups are activated and heart rate is raised:
· 400m freestyle
· 400m backstroke
· 200m of butterfly kick 
The experimental group will perform pre-performance foam rolling before a water-based warm-up. Participants will engage in 5 minutes of SMR using a foam roller, targeting each of the following muscles for 60 seconds each:
· Latissimus dorsi
· Shoulders
· Quadriceps
· Hamstrings
· Glutes
Immediately after this a 1000m water-based warm-up will be completed. In both conditions, a 50m freestyle sprint with a tumble turn will be performed 5 minutes after the warm-up to ensure maximal effort on the sprint and participants are physiologically primed. 
Equipment: 
To collect data, swimming speed will be recorded using a FINIS 3X100M stopwatch, which measures time to the nearest 0.01 second. Hetzler et al (2008) gathered from research that electrical timing should be used for precision, but handheld stopwatches are reliable for field-based performance monitoring. To maximize reliability and minimize human error, these protocols will be enforced: 
· The same researcher will time every trial 
· The researcher will be standing directly in line with the finishing wall 
· Time will be recorded from the start whistle to the moment the swimmer touches the wall.

Data Analysis
All data collected will be processed using IBM SPSS statistics (Version 30) through a quantitative statistical analysis. Descriptive statistics including mean and standard deviation will be calculated for the 50m sprint time across the control and experimental conditions. Normality will be assessed using the Shapiro-Wilk test, this will ensure the data meets assumptions for parametric testing. A paired sample t-test will be used to compare performance difference between the control and experimental conditions.

Ethics
Ethics approval will strictly follow the University of Wales Trinity Saint David (UWTSD) and The Society of Sports Therapists (SST) ethical guidelines. Due to the inclusion of under 18s and adults, a consent process will be enforced, this will gather informed consent for 18+ and parental consent combined with participant consent for under 18s. To minimize the risk of injury, all sessions will be monitored and supervised by a qualified coach. All participants will have the right to withdraw from the study at any time and will be informed of the aims and structure of the study before participating. To ensure participant confidentiality, all data will be anonymized and will be stored securely. 
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Timeline of project
	Date 
	Tasks 

	Late January
	Ethics signed off 

	February 
	Research Documents created:
· Informed consent 
· Parental consent 
· Participant information sheets 

	Early March
	· Collect participants
· Supply with relevant documents to complete before study. 

	Mid-March to Early April
	Conduct study over 4 weeks 

	Early April 
	Data analysis using SPSS

	Late April
	Create conference presentation and notes

	May 13th 
	Conference
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