Research proposal: Beetroot juice and repeated-sprint performance in male footballers

Research question:
Does beetroot juice supplementation influence repeated 10m sprint performance in male footballers?

Why sprint performance matters in football
During a game of football athletes are involved in high intensity actions, including short bursts of acceleration and sprints whether they are shorter sprints or longer sprints as that contributes to attacking and defensive performance. Therefore, repeated sprint ability is a very important factor to the area of sports science research. A 10m sprint gives a good insight practically to assess short distance bursts of acceleration or long and short sprints, additionally repeated efforts with less time recovery can help examine the insights for performance changes across multiple efforts of successive sprints.

Why beetroot juice might affect performance
Beetroot juice is a dietary source of nitrate. According to the research (Jones et al., 2018) suggests that is true. Leading on from ingestion, nitrate can be converted into nitrite and nitrite oxide, which has roles with potential influence and impact on vascular function and skeletal muscle physiology. According to research Jones et al (2018) suggests that nitrate is converted to nitrite which can contribute to nitric oxide. These mechanisms provide a potential direct impact on why nitrate supplementation might influence exercise and performance. According to Shannon et al (2022) we can determine that this true as the volume of the beetroot juice could have an effect whether it’s a shot or more. Although, a physiological mechanism does not indicate that that sprint times will improve, especially during shorter efforts.




What does the evidence show?
Previous findings are not consistent. Rojas-Valverde et al (2020) identified studies reporting improvements in some repeated-sprint outcomes, although the protocols and findings were varied. However, a 2026 systematic review and meta-analysis found no statistical significant in overall improvement in 10m and 20m sprint performance. According to Eroglu et al (2026) we can determine that this outcome is potentially mixed and does not prove anything from results in other tests. This suggests that any potential benefits that appear may depend on the actual exercise protocol as the evidence currently assumes beetroot juice does not improve short distance sprinting. According to the research ( Rojas-Valverde et al 2020) determines that this is true as the background of repeated sprint outcomes is mixed.

Why conduct my study?
Due to the uncertain and mixed findings on repeated 10m sprint performance in male footballers, through recruiting in the academy of sport it offers a interesting study that is relevant to sport science and football for a research project. According to Rojas-Valverde et al (2020) this is true in terms of the mixed findings. Comparing performance following a standardised shot of beetroot juice with a performance of no supplement at all may help find key insights and the differences that effect sprint performance through observing under the testing conditions proposed. The proposed study will investigate whether beetroot juice does have an effect in comparison to having no supplementation by having one standardised shot of beetroot juice two hours before testing, on repeated sprint performance in male footballers. Participants will complete 8 10m repeated sprints with 20 seconds of recovery between each sprint, and their performance will be compared to a separate condition where beetroot juice will not be involved and consumed.

Aim
To investigate whether beetroot juice supplementation enhances performance in repeated 10m sprint trials in male footballers.
Objectives
· Compare mean sprint times across 8 repeated 10m sprints between the beetroot juice and no-supplement conditions.
· Compare the fastest 10m sprint time achieved by participants under each condition.
· Examine changes in sprint performance across the eight repetitions to investigate whether performance lowers and declines due to fatigue between conditions.
· Examine individual performances in sprint performance between the beetroot juice and no-supplement conditions.

Research hypothesis:
· Alternative hypothesis: There will be a difference in repeated sprint performance in a 10m sprint trial with beetroot juice and the no-supplement condition.

· Null hypothesis: There will statistically be no difference in the repeated 10m sprint performance trial between both conditions the beetroot juice and the no-supplement condition.
Methodology
This project will investigate whether beetroot juice has an influence on sprint performance in a repeated 10m sprint performance trial. The study will use a quantitive approach because sprint times can be measured numerically as it will be more effective to compare results between both testing conditions. Over two separate sessions the participants will complete a repeated sprint test with the beetroot juice and without any supplement to compare the differences between both conditions. Therefore, participants will complete both conditions, which will allow each participants performance to be compared against their own results, reducing the influence in differences between natural sprinting abilities or any other influences.
Participants
Participants will be recruited through the football team’s academy of sport, as there is a male football team and as it will be relevant to the research project. The participants involved will be 18-24 who regularly compete at a decent standard of football and can safely do maximal testing. The sample size will be 12-16 participants that will be recruited from a accessible group rather than randomly selected footballers.
Before participating in anything practical, participants will be given information about this study/project as it’s procedures and potential risks must be dealt with appropriately. Informed consent will be obtained, and participation will be completely voluntary. The intended sample size will be 12-16 which will be a good aim as it is a decent sample size to gather enough information in terms of results just in case any potential dropouts occur over the two sessions.

Equipment
The study will require a measured 10m sprint area, suitable timing equipment such as stopwatch and so on, and a consistent surface which will be the Carmarthen University 3g astro. Electronic timing gates will be used if available for recording all the sprint times, because they reduce the influence on relying on manual timing. A tape measure will also be used as the sprint distance will need to be confirmed, while recording a recording sheet or spreadsheet will be used to capture all the results gained. A standardise beetroot juice product will be used for the supplementation condition. The serving size, product and nitrate will be recorded as the same testing equipment and set up will need to be used to minimise any potential differences/influences that may occur.






Procedure
Testing will involve 8 maximal repeated sprints with 20 seconds of recovery between the sprints. Participants will complete a standardised warm up before the test to prepare for the test without feeling fatigued by ensuring warmups are consistent between conditions.
In the beetroot juice condition participants will take a shot of beetroot juice 2 hours before testing as it will need to be standardised and the amount also will be standardised. This timing is intended as it will need to be consumed within a reasonable amount of time to kick in and potentially have it’s influenced to provide consistency in this test. In the no-supplementation condition participants will complete the same protocols also to maintain its consistency.
Each participant’s time will be recorded for all 8 reptations. The sprint distance, recovery duration, warm-up, instructions and testing equipment will remain consistent between conditions. Sessions will take place at the same time if not a very similar time frame, and participants will be given all the standardised information regarding what to do for the days of the testing as the test is a strenuous exercise to complete.

Data analysis
The recorded sprint times will be recorded and analysed to compare performance between both conditions. Using SPSS descriptive statistics, including the mean and standard deviation will be used to summarize the results. The fastest sprint time and the average times across the 8 sprints will be compared as these include the planned outcomes of the results.
Sprint times across the eight repetitions will be investigated to assess whether performances changed across the repeated sprints due to factors involved within the test as participants complete the test. This may potentially show the differences in effect if there is to be a difference between conditions in the later sprints. 
Additionally, a paired sampled t test will be appropriate as comparing the summary would help measure the outcome and provide satisfactory results for the project.

Ethical considerations
Ethical approval will be obtained through the university’s required process before recruitment and testing begin. Participants will receive information about rh study and be informed before the project and will also be given informed consent to before taking part. They will be informed that the test is completely voluntary and will have the right to withdraw if their situation changes as of the approved study procedures.
As the protocol involves maximal testing, possible risks such as fatigue, muscle soreness and other potential issues may occur. Participants will be screened, and the testing will be stopped if the participant feels unwell. Data will be handled with confidentiality and stored securely within the university. The suitability of beetroot juice will be checked with if any health conditions participants may have.
Proposed data analysis
For the study the software that will be used to analyse and organise the recordings of the results be used by SPSS. Using the software SPSS will allow the recordings to be correctly accurate when calculating the mean and the standard deviation for sprint times in both conditions. In addition, this study will compare both conditions by comparing the fastest sprint from both conditions and the average sprint times. Adding to that this study will look to investigate the changes across the 8 efforts of both conditions to see if performance declines differently for both conditions. And lastly this study will use a paired samples t- test to gain an overall summary of how this project is managed after participants complete both conditions.

Research timetable
	Research stage
	Proposed timing

	Complete literature review
	October 2026

	Submit ethics form
	October-November 2026

	Recruit participants
	After ethics form (November)

	Conduct sprint testing
	November- December 

	Analyse results using SPSS
	December- January

	Write final report and submit the final project
	Before the module deadline (2nd of April)
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