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Ergogenic Aid Evaluation 

Introduction 
Nutrition plays a huge role in sport performance, and it is often used to help improve athletes' performance, ergogenic aids are a big part of sport nutrition. Ergogenic aids are different things such as supplements and equipment that are used by athletes to improve performance (Mota and Marocolo, 2022). The improvements they provide are small but vital in competition (Wickham and Spriet, 2023). The use of ergogenic aids could be the difference between winning and losing. There are many different nutritional ergogenic aids such as creatine, caffeine and carbohydrates (Valiño-Marques et al., 2024). In this evaluation the use of carbohydrates will be studied. 
Carbohydrates are a popular ergogenic aid, and they are often recommended for many athletes competing in different sports. Most commonly carbohydrates are used by endurance athletes, this is because at medium – high intensity exercise they are the best “energy substrate” (Cao et al., 2025). It has been suggested that carbohydrate intake throughout higher intensity exercise is linked to stomach and gastrointestinal problems, hence why many athletes opt for a CHO mouth rinse instead (Hartley et al., 2022) as they do not have to consume the CHO. Previous studies have shown that a CHO mouth rinse can help improve performance in physical activity, however with many studies it has been suggested that the type of exercise performed while using the mouth rinse can influence the effectiveness of the mouth rinse (Painelli et al., 2022). The performance outcome chosen to measure was whether a carbohydrate mouth rinse influences repeated sprint performance. 

Methodology Summary 
The investigation carried out to establish the effects of carbohydrate mouth rinse on exercise performance was 10 repeated sprints on a Wattbike (Wattbike, Nottingham, UK). The design of the trial was a cross over trial, meaning participants took both the carbohydrate mouth rinse and the placebo mouth rinse, not knowing which one they took each week. The trial was also double blinded, nor the participants or researcher knew what was being taken at what time. The test involved 7 UWTSD students 1 of them being female, and informed consent was obtained prior to testing. Participants could not consume any carbohydrates (CHO) 4 hours prior to the test and were only allowed to drink water in those 4 hours leading up to testing. 
Before the sprints participants ensured that a five-minuet warm up was completed on the Wattbike that they would be using for testing, this warmup was performed at the intensity of 3-5 on rate of perceived exhaustion (RPE) scale. After the warmup the first mouth rinse was taken, either placebo or CHO, individuals swilled the 25ml rinse for 10 seconds(s) then expectorated the rinse. Individuals completed the first 5 sprints, 6s on with 24s rest after each sprint, after the 5th sprint another mouth rinse was completed, 25ml for 10s again. Another 5 sprints were completed also 6s on with 24s rest, ensuring that 10 sprints were completed all together. After each sprint peak power, average power and RPE were recorded. Average and peak power appeared on the Wattbike screen after each sprint; researchers asked the participant their RPE after each sprint was completed. The same test was completed the week after ensuring the exact same method and participants, the individuals took the opposite mouthwash to what they had the week before.
Due to the test being intense, it was important to ensure participants were told what they had to do before testing, it was also important to make participants aware of possible discomfort during and after testing. It was made clear that participants could withdraw from the trial at any stage. 

Results Summary 
From the results below it is clear to see that the use of CHO as a mouth rinse compared to placebo had no noticeable effect on the participants throughout the 10 sprints. Throughout the 10 repeated sprints the two conditions showed a regression in both PP and MP as time went on, it is also shown that RPE increased in both conditions after each sprint was performed, suggesting participants fatigued with CHO and with Placebo, this was not prevented by the CHO mouth rinse.
Results were analysed through SPSS (IMB, version 31) using an independent t-test to compare the mean power with CHO and with placebo, the same test was also conducted to compare peak power with CHO verses placebo. 
The independent T-test showed no significance when comparing the mean power with CHO and placebo, the P value provided was .371, this statistic is not below 0.05 proving a lack of significance. It is clear to see this in the graph below comparing the overall MP side by side showing a difference of only 2.6 Watts (w) for CHO and placebo. 
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Figure 1: Bar chart showing the difference between mean power with placebo and CHO 

Regarding the overall Peak power for CHO and placebo there was a slightly higher difference compared to MP, this being 22.4 W. Despite the difference being larger there is still no statistically significant difference, according to the independent t-test performed the p value was .780. 
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Figure 2: Bar chart showing the difference between peak power with placebo and CHO

However, looking at both graphs provided, it is evident to see that both mean power and peak power were higher on average with the placebo than with the actual CHO mouth rinse. Which indicates that individual's overall performance was better without the CHO mouth rinse. Although, there are considerations to be made when analysing the results such as placebo affect and if participants performed better on the second round of testing as they knew what to expect. 

Discussion and Practical Implications
Lots of research has been conducted relating to CHO mouth rinse on different times and exercise intensities. Our results align with the research that has been conducted previously. For example Oliveira et al. (2017) explains that during repeated sprints on a bike the CHO mouth rinse provided no benefit on individuals Peak power as well as mean power, they also found this to be true for running sprints in comparison to the same tests with placebo, this supports our results, Oliverira et al. (2017) also explained that there was a better power output performance throughout exercise that lasts around 1 hour at a medium to high intensity. 
Similarly, Hartley et al. (2022) also explains that a CHO mouth rinse has the potential to improve individuals' performance, however it was explained that from a meta-analysis it was considered inaccurate and is suggested that the mouth rinse could be more effective in longer sessions over 30 minutes, however has the ability to benefit overall efficiency. 
This is supported by Pomportes and Brisswalter (2020) who suggests that the CHO mouth rinse showed better performance during high intensity exercise that had a duration of between 60 and 90 minutes and interval training that is slightly shorter or for the same length of time as the high intensity training. This study also swilled the mouth wash for the same length of time as our study; it was suggested that a 6-8% concentration should be used as there have been no improved results from using a higher concentration (Pomportes and Brisswalter, 2020). These are few of many studies conducted that support the findings from our testing. 
There are a few individual differences that can be noted from the results, out of all the participants it is clear to see that Josh gained the most benefits from the CHO, this is clear as he had the biggest drop in placebo vs CHO. However, McKenzie had the least effect from the CHO mouth rinse, this participant placebo results were very similar to the CHO results and occasionally they were the same. A factor that could be considered was that only one participant was female, Lottie performed the lowest overall, this could be considered an anomaly and potentially bring the average scores down considerably if this participant performed a lot lower than the others. Overall, it is clear to see that despite the group mean being very similar the group mean doesn't reflect the individual responses to the different conditions, suggesting that each participant responded differently to placebo and CHO. 
There is conflicting evidence whether CHO mouth rinse is beneficial for athletes' use. However, Zaharieva and Riddell (2013) explains that the use of a CHO mouth rinse does not present any ergogenic effects on athletes who are well trained. It was also suggested by Kulaksız et al. (2016) that during a 20km cycle the CHO mouth rinse did not improve performance, this study however was conducted on males who are recreational athletes, meaning they are not professionals. Many studies suggest that CHO mouth rinse improves performance when the activity intensity is between moderate and high, along with this it has been proven that exercise duration is important as to whether athletes will benefit, the activity would need to last at least an hour to see the benefits (de Ataide e Silva et al., 2013) .  A way that this supplementation could be used in practice is by cyclists, during a long competitive event cyclists may consider taking a mouth rinse just before the final few kilometres of a race (Luden et al., 2016). This same strategy may be useful for long distance runners if they are running for an hour or longer therefore suggesting that sprinters would not benefit from it.
[bookmark: _Int_38bq4N1n]A positive of this study was that it was double blinded, meaning the participants nor the tester knew what mouth wash was being swilled each week. Double blinded is important as is prevents bias from happening (Redelmeier and Zipursky, 2024), ensuring individuals can't try to perform better when they know they have the CHO to affect the results. However, a negative to the study is the small sample size, only 7 participants took part in this study 6 of them being male, therefore not providing a lot of data on the female response, similarly all participants were UWTSD sport students, making the results specific and not generalized. The testing was conducted in a lab using top quality equipment such as the Wattbike, where the data required appeared on the screen, therefore the data collected is accurate. 

Ethical and Safety Considerations 
Compared to digesting CHO the mouth rinse provides less risks and side effects on individuals; this is due to individuals often experiencing gastrointestinal issues when they digest CHO (Hartley et al., 2022), not consuming CHO is a good way of avoiding these issues, the mouth rinse being a good option. However, some studies have shown that even just rinsing CHO around your mouth, along with other properties found in sports drinks can be linked to reducing the strength of the enamel in your teeth if consumed too much at a high concentration (de Melo et al., 2016). This isn't common but should be considered as a potential side effect.
[bookmark: _Int_L1jd96PU]Currently carbohydrate consumption and CHO mouth rinses are not illegal according to the world anti-doping agency (WADA) (WADA, 2023), which is a reason behind why it is so commonly used by athletes along with the proven benefits. To ensure that supplementation is taken safely and properly it is vital that informed consent is given before prescribing the substance. It is important to understand that different sports and activities require different carbohydrate loads and that a mouth rinse is only suitable in certain performances and it doesn't work for everyone. For example, it has been proven that CHO mouth rinse is more effective in medium-high intensity exercise lasting longer than half an hour but no longer than 75 minutes (Hartley et al., 2022). These are a few examples of how ethics and safety could be taken into consideration when using a CHO mouth rinse. 
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Figure 1: Bar chart showing the difference between mean power with placebo and CHO
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Figure 2: Bar chart showing the difference between peak power with placebo and CHO
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