The effects of Carbohydrate Mouth Rinse on Repeated Sprint Performance 

Abstract
Carbohydrate (CHO) has been drawn to some considerable amount of attention to improve exercise without ingesting any carbohydrates. This study is aimed to compare the effects of a carbohydrate mouth rinse (CHO) and a placebo (PLA) on repeated sprint performance. Participants within the small class completed a 5-minute watt bike warm-up at a range level of between 3-5 (RPE), then followed by a 10 x 6-second maximal sprints with 24 seconds rest recovery. Additionally, a 25ml solution of (CHO) or (PLA) was consumed by swilling within the mouth for 10 seconds and spat back out just before the exercise and after the fifth sprint this was done. The main areas that were the key information recorded for sprints of this test was the peak power, average power, and the RPE of each sprint. Overall, for this test the results identified that the performance declined towards the back end of each sprints comparing the effects of conditions of the (CHO) or (PLA), but the slight advantage came of the (CHO) due to the condition being slightly above and maintained a slightly minimal difference in higher power output and lower RPE in later sprints. This suggests that the differences are very minimal when taking a carbohydrate mouth rinse but does have a very small effect on being in a better condition providing a very minimal difference in power output and lower RPE towards the end of tests.













Introduction
Carbohydrates have been widely known for its importance in performance exercise, especially its impact on moderate to high-intensity exercises. Importantly, they provide a huge boost in energy for athletes due to its readily available energy source. On the other hand, in some cases athletes have reported that the suggestion is carbohydrates may have an impact on athletes incredibly without even being consumed into the body. According to research (Carter, Jeukendrup and Jones,2004) suggests that this true as it maintains levels slightly throughout the test. Therefore, this is where the carbohydrate mouth rinse experiment comes into play.
Carbohydrate mouth rinsing involves the athlete to swill a carbohydrate solution within the mouth for a little period before spitting it back out, and this can be done at the start of the test and halfway through the test. Despite that, carbohydrates have not been absorbed studies have still shown that the impact of this test can lead to big performance improvements. In fact, it is identified that key receptors within the mouth can detect the solution of carbohydrates without being consumed and therefore send signals into the brain, especially to the relevance of key areas such as motivation and reward. According to research (Chambers and Bridge and Jones, 2009) suggest that this is true as receptors have a major influence on the brain and its systems.
Interestingly, most research that has been done around the carbohydrate mouth rinse test has been majority been tested for cycling time trials, as it focuses a lot on the endurance part of the exercise. According to research (Jeunkendrup,2013) suggests that this true due to there being a strong emphasis on  the endurance side of it. Additionally, these studies have suggested that the carbohydrates mouth rinse has typically shown some improvement within key areas of performance when it has been used. On the other hand, there has been considerably less research especially in terms of more high intensity performance, and the likes of sprint related exercises. 
The importance of sprint repeated ability is astronomical in many sports, as it often relies on athletes to use short bursts of high intensity with very limited time and recovery. Adding to this, performance is often not only affected by physical fatigue but also plays a considerable role in the psychological factors as well such as motivation or perceived effort. Due to the carbohydrate mouth rinse having an effect on the brain, it may cause to influence many athletes to push for gains and that extra motivation to therefore reduce exhaustion slightly and push harder to gain the advantage and improve performance in the repeated sprints tasks.  
Therefore, the purpose of this study is to clearly identify whether carbohydrate mouth rinse has an integral factor on the boost of performance in repeated sprints in comparison to the placebo. It was expected that CHO would have the higher and better outcome in terms of the power output and lower RPE in comparison to the placebo.



Method
Participants
Participants were physically active individuals within a small sports and exercise class who were familiar with high intensity training. All participants gave consent before taking part in the testing exercise.
Experimental Design
A repeated measures design was created, meaning participants completed both conditions.
· Carbohydrate mouth rinse (CHO)
· Placebo (PLA)
This helps reduce the differences and making the test comparison much more reliable.
Protocol
All sessions followed the exact same structure
Warm up
Participants therefore completed a 5-minute session on the watt bike ranging between a level of RPE between 3-5. This was completed to make sure preparation was good ready for the sprint test without causing much fatigue.
Mouth rinse procedure
A 25ml solution was provided for individuals for both conditions. Participants swilled the 25ml solution in their mouth for 10 seconds before spitting it back out. This was done:
· Before starting the sprint test
· After the fifth sprint
Sprint test
Participants completed:
· 10 x 6-second maximal sprints
· 24 seconds recovery time between sprints
This protocol is widely used to simulate high-intensity efforts.




Variables measured
The following for each sprint:
· Peak power (W)
· Average power (W)
· Rating of perceived exertion (RPE)
RPE was taken immediately after using a borg scale.




















Results
Peak power
[image: ]During test peak power decreased towards the final sprints as expected due to, which was to be expected due to impact of fatigue. Although, the CHO condition proved to be slightly better and maintained a slight better difference in quality of peak power values, especially in the later sprints.

Figure 1 (Peak power across 10 sprints)
Average power
[image: ]In fact, average power also declined over time. Similarly, to peak power, the CHO condition proved to have a slight improvement and provided higher values compared to placebo, therefore suggesting a small performance benefit. 

Figure 2 (Average power across 10 sprints)






RPE
[image: ]RPE increased towards the final sprints due to the intensity getting much harder in both conditions. On the other hand, participants identified that CHO condition had a slight minimal difference again with slightly lower RPE especially towards the end of the test.


Figure 3 (RPE across 10 sprints)

Discussion
The purpose of this study was to identify whether (CHO) carbohydrate mouth rinse would have an effect and improve the condition of the participants and their performance over time in ten 6 second sprints in caparison to the placebo solution. According to research (Chambers, Bridge and Jones, 2009) this suggests that it’s true as mouth rinsing may impact positively on central receptors. Overall, results suggests that there is a difference but only a small benefit, mainly in terms of the maintenance of the performance at high intensity and reducing effort. According to research (Beleen et al.,2009) that is true as there no large differences especially when participants are in a fed state.
Performance
During the test both peak power and average power declined over time, which is to be expected during a repeated sprint test. Although, the (CHO) carbohydrate condition showed that it usually ends up maintaining better performance in comparison to the placebo. Despite that, there were not many differences between both solutions, both were consistent especially when comparing the later sprints where much more fatigue kicks in and is considerably more noticeable. According to research ( Jeukeundrup, 2013) suggests that this is true as carbohydrate mouth rinses only provide a smaller margin of improvement, not a large number of gains.
This could be important in real world settings such as team sports as fatigue is one the most controversial parts of performance and therefore is a key area.
Perceived Exertion
RPE increased for both conditions, but it was shown that (CHO) carbohydrates had minimal lower levels of condition. This suggests that participants felt that there were less stress and maximal effort needed during the carbohydrate mouth rinse solution, in comparison to the placebo where participants they had to push that extra level harder during the test.
Possible Mechanisms
As the carbohydrates was not ingested, the improvements cannot be proven by energy supply. Although, it is much more likely that receptors in the mouth have influenced the brain, to there for provide a boost of motivation and have a realistic impact on reduced perception of fatigue.
This idea has been supported by previous research therefore providing that having carbohydrate presence just in the mouth without digesting can activate areas of the brain to provide motivation and reward-related aspects.
Limitations
There are a few limitations to be considered when conducting the test. Sample sizes could be rather small, proving the test to be much more difficult therefore chances of significant differences in results are much more common. Additionally, response from individuals can vary by taking the carbohydrate mouth also impacting results.  Furthermore, another important and key limiting factor can be that no physiological measurements were performed, making it hard to fully explain the types of mechanism involved. 
Practical Applications
Carbohydrate mouth rinsing could be a very useful strategy for team related sports for example football or rugby that requires repeated high-intensity effort over a long period of time while also having a huge impact on performance too. This test could potentially help individuals maintain or increase they’re power output and reduce exertion at crucial moments, undoubtedly towards the latter stages of exercise. Despite that, differences aren’t huge it could be the difference maintaining that slight bit of power or reduced exertion in meaningful competitive situations. 






Conclusion
In conclusion, the findings from this study suggest that carbohydrate mouth rinse has a minimal difference in terms of power output and the reduction of fatigue but potentially benefiting in real world setting due to maintaining the outcomes across repeated sprint performance. Despite that, both conditions showed a decline in performance across the repeated sprints, the carbohydrate condition appeared to have slight improvement in terms of maintaining performance for peak and average power especially for longer lasting periods
The slightly lower RPE values observed in the CHO condition also imply that carbohydrate mouth rinsing may potentially have an impact on the reduction of perceived exertion. Additionally. This supports the fact that the ergogenic effects of carbohydrate mouth rinse are very likely to be provided through central mechanisms rather than going through metabolic pathways. According to research (Carter, Jeukeundrup and jones, 2004) suggest that this is true as it can have an improvement on performance and ingestion whilst also having an effect on the central nervous system. The activation of the receptors and the stimulation of the brain therefore provide regions associated with the reward and motivational feeling of accomplishment to control the upcoming amount of fatigue and maintain a high intensity performance. According to research (Chambers, Bridge and Jones, 2009) suggest that this is true as receptors have a huge influence on the brain.
On the other hand, due to there being a very minimal difference between both solutions, meaning that carbohydrate mouth rinse should be considerably known as a marginal gain due to there not having much of an effect on performance in comparison to much more popular performance enhancing products. Although, in elite sport setting carbohydrate mouth rinse may be very valuable to maintain that power and average power slightly in elite situations.
Future research should aim to include a much major capacity of participants due to the fact of more sample sizes, more statistical analysis, and additional physiological measures to provide much more clear identity of the findings and understand the mechanisms involved. Lastly, from a practical look on this test, carbohydrate mouth rinsing is a simple but effective solution in terms of maintaining power and average power and therefore is a low-risk strategy that undoubtedly be used by athletes, especially in situations where carbohydrates are not feasible at all. 
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