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Ergogenic aid evaluation

Introduction 
Sodium bicarbonate (SB) is a compound which is highly soluble in water, which dissembles it into separate ions, Na+ (Sodium) HCO3- (Bicarbonate). When together this compound is NaHCO3 (Sodium Bicarbonate) (Grgic et al., 2021).
SB has been found to be an ergogenic aid and can assist with high intensity exercise ranging from 1-10 minutes long. The consumption of SB is shown to increase blood bicarbonate concentration which supports H+ efflux (the transportation of hydrogen ions). This is supported by Shannon et al., (2024) who stated how this function can enhance muscle contraction availability and glycolytic rate, which essentially can delay onset muscle fatigue resulting in an improvement of performance. 
It is understood that SB is a common interest in sports performers as it acts as an extracellular buffer which helps to maintain the body pH during high intensity exercise. This will allow for the sports performers to withhold longer durations of exercise while experiencing less or delayed fatigue. This is further explained by Gurton et al., (2024) who stated that as SB acts as an extracellular buffer it can delay fatigue and enhance sporting performance in high intensity efforts as well as supporting recovery.
To assess the reliability of SB an experiment will be undertaken to test the potential effects of this ergogenic aid. A 2,000m row with 6 participants will be the chosen exercise to measure.

Methodology summary 
The structure of the experiment was based on a control condition baseline experiment. The participants were aware of the structure and when they would be consuming SB. As SB can cause gastrointestinal (GI) complications, it was difficult to find a placebo as the two variables could allow for inaccuracies within the placebo. This is further supported by Miller et al., (2025) who states that some participants may struggle to tolerate the supplement and therefore could cause the participants to hazard a guess in which one is the placebo and which is not. 
The experiment consisted of 5 (all male) participants (mean age 29.8 years, mean height = 178.8cm and mean weight = 87.6kg) As this was a control design there were strict protocols. All participants completed an informed consent prior to any testing to ensure they are aware of the experiment and are willing to continue. As this supplement could cause GI distress it was made clear from the beginning the potential outcomes and any risks. All participants were allowed to eat until 3 hours prior to the experiment. 
[bookmark: _Int_2d0WR9Ew]The experiment was placed over two weeks. This first week included a warm up on the rower for t minutes. This was purely in place to specialise the warmup to the chosen measure. There were 2 groups of three for this experiment to divide the group up. A 2000m row was completed after the warmup. This was completed at the participants best ability. One completed; the row time and average heart rate (HR) was recorded as well as blood lactate levels 5 minutes post-test. The following three participants followed the same procedure and completed their 2000m row, all results were recorded. 
The following week (week 2) all participants completed a 5-minute warm up on the rower again to avoid risk of injury. The test was completed again, yet SB has been consumed for this one. All participants consumed 19g of SB using the Maurten Bicard System (Maurten, Bicarb system) 2 hours prior to the test. In the same order, the first 3 participants completed the experiment first and then the second round of 3 participants completed shortly after. Similarly to the first week; row time, average HR and blood lactate levels were all recorded. 

Results summary 
All results were analysed through SPSS statistics (IMB, Version 31). To assess what statistical test is suitable for the results, a normality test was completed first. The test completed was a Shapiro-wilk test.  All statistical significance was set at <0.05. The results from the normality test demonstrated that the results were considered ‘normal’ as they were over the statistical significance of <0.05. This determined the test for the results; a paired sample T-test was most suited. The mean and standard deviation (SD) was calculated for all 3 variables with and without SB.
To analyse each variable against the control, creating 3 separate graphs to demonstrate the results was best to show the true results. Figure 1 demonstrates the comparison of row time for each participant for with and without SB. The results from this graph represent the positive effects SB withhold on row time. All participants, except participant 1, showed a decrease in their row time with SB. However, this result was so minor it was not significant. The two-sided p for this test was 0.394, demonstrating its insignificance. Comparing the results to the mean of each test, without SB mean = 459.2seconds (s) and with SB mean = 452.8s, there is a clear difference in time, yet only slight, supporting the insignificance. The SD for the row time was higher within the SB condition, 47.499, compared to the control group, 34.996, demonstrating the variability within the participants when SB was consumed. 
When analysing the results from the effects of SB on HR, SB has an increased effect on HR. Figure 2 demonstrates all participants, except from participant 1, experienced an increase in their HR. The two-sided p for this test resulted in 0.057, highlighting the non-significance, yet the results show the closeness to statistical significance. Comparing the means to the results, HR with SB mean = 173.0bpm and HR without SB mean = 161.8bpm, there is a difference, yet only slight, precisely 11.2bpm on average. The SD for HR had a lot of variability, the control group showed 9.884, yet with SB showed 17.161. This demonstrates the greater variation in HR response in each participant. 
Figure 3 demonstrates the blood lactate levels of each participant with and without consuming SB. Blood lactate and SB showed no significance as the two-sides p value was 0.593, highlight its insignificance. Mean blood lactate levels in the control group were 17.0mmol/L and 17.86mmol/L with SB This demonstrates a 0.86mmol/L increase with the supplement. SD was also measured and indicated more consistent responses from the participants. The SD with SB was 3.7072 and without SB was 4.6330, supporting the marginal difference between the two. 
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Figure 1 – Scatter graph comparing row time results with and without sodium bicarbonate.
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Figure 2 – Line graph comparing mean HR with and without sodium bicarbonate
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Figure 3 – Line graph comparing blood lactate levels with and without sodium bicarbonate.

Discussion and practical implications 
The purpose of testing for normality first allowed for a deeper understanding of the results and to evaluate and choose between parametric tests and non-parametric data tests (Kwak and Park, 2019).  A recent study was published after examining the effects of SB on a much larger sample size through high intensity training. This study also found no significance on the participants sporting performance as such, but it had a significant effect on participants who have extremely low levels of exercise compared to trained participants (Peart, Sigler and Vince, 2012). Similarly, another recent study was published on the effects of SB on strength training, again this study had a much larger sample size to work with, yet the experiment found very little effects of SB in both small and large muscle groups (Grgic et al., 2020)
Comparing this experiment to the published studies, there is the common result of SB withholding an acute ergogenic effect on exercise. This comparison could be limited due to the lack of participants within the study. The published studies that have been compared to have between 200-400 participants each. Whereas the study conducted only withholds 5. This could cause for massive limitations when analysing data as it has not allowed for inaccuracies. 
When analysing the results of each participant specifically, it is identifiable that participant 1 demonstrated a difference in results compared to the other participants. Participant 1 showed no positive difference with or without SB, in fact this participant was slower on the row time with sodium bicarbonate. As there were only 5 participants in total, this data may have skewed the results and not allowed for true results to show, as there were not enough inaccuracies to average out. All other participants showed a correlation between their results and followed a similar trend. 
Whether SB is a suitable supplement for athletes depends on many variables. According to Grgic et al. (2022), SB can acutely enhance high intensity performance lasting 45 seconds to 8 minutes. This is due to the mechanism of SB, as it acts as a buffer to delay fatigue, therefore enhancing performance. Another study published by Grgic et al. (2021) demonstrated similar results for SB. This article found that SB can be considered an effective ergogenic aid for short duration, high intensity exercise due to the enhancement of extracellular buffering capacity and the delay in fatigue associated with acidosis.
[bookmark: _Int_j8ncQl19]The study overall showed some limitations that weaken the results and findings. One major limitation was the sample size, as only 5 participants took place. This allows low generalisability and makes it extremely difficult to find the ‘true’ results. Having a small sample size does not allow for the results to be compared to other studies, especially comparing them to athletes, well as there is a massive difference in the structure and method to each study (Hadzic, Eckstein and Schugardt, 2019). Understandably an experiment with SB brings a lot of difficulty when trying to add a placebo. This experiment did not have one, therefore it was an unblinded experiment. This could have caused a skew in the results. If a placebo was introduced to this experiment, it could have removed the influence on the participants as they were aware on when they consumed SB. Having a non-blinded experiment, the participants may of performed differently with SB as they believed the supplement worked. This could massive inaccuracies and hid the ‘true’ results. This is further supported by Gurton et al., (2022) who tried to add a placebo to thier SB experiment, however found it difficult because true SB has and how it is difficult to replicate that in a placebo. SB can withhold a different effect on everyone; therefore all 5 participants may react differently to the supplement. This can cause a lot of variation within the results as well as it can make it difficult to make a ‘clear’ decision on what the effect of the supplement has had. Linking back to the experiment being a non-blind experiment, that itself can cause for a lot of variation due to the pressure of knowing the supplement ‘should’ work and have an effect (Zagatto., et al 2023).
Understanding what is known about this supplement, athletes who compete in short distance/duration, high intensity exercise would benefit from taking this supplement. If an athlete was to have any GI issues, it would need to be reviewed and possibly tested for them in case of any discomfort that could jeopardise their performance. 


Ethical and safety considerations 
The study will be conducted in accordance with the university’s ethical guidelines (UWTSD, 2022). Ethical approval will be obtained prior to any data collection. Before giving written informed consent, participants will be fully informed about the study's goals, methods and any potential risks. Participants will be made aware that their participation was entirely optional and that they may leave the experiment without any penalty. As SB can cause GI complication, this was further explained to participants to ensure they are fully aware of the experiment. By giving each participant, a unique identification code (participant 1,2,3 etc) confidentiality, will be preserved, and all data will be safely retained. The SB dosage for each participant will be kept within safe, evidence-based limits to reduce any risks and PARQ forms will be completed to confirm that participants are medically fit to participate.
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	AI tool (with URL)
	Date used 
	Why did you use this tool?
	Example prompt(s)

	https://chatgpt.com/
	25.03.2026
	Helping to find an article on sodium bicarbonate and why sports performers might be interested in it.
	Can you help me find an article on sodium bicarbonate and why sports performers might be interested in using it please.

	https://chatgpt.com/

	29.03.2026
	Help on how to test for normality on SPSS.
	I need to test my results for normality before deciding what statistical test is best suited for my results. What is the test name on SPSS to test for normality>?

	https://chatgpt.com/
	01.04.2026
	Help with standard deviation.
	How do I work out standard deviation?

	https://chatgpt.com/

	06.04.2026
	Help finding an article linked to lack of sample size affecting results. 
	Can you provide me with an article that's linked to small sample size and how it effects the results on a sodium bicarbonate experiment please. 
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Figure 2 — Line graph comparing mean HR with and without sodium bicarbonate
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Figure 3 — Line graph comparing blood lactate levels with and without sodium bicarbonate.
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Figure 1 - Scatter graph comparing row time results with and without sodium bicarbonate.
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