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• Personalised NaHCO3 ingestion 
and individual variability

• Performance effects

• Practical Recommendations
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• Work on acid-base 
manipulations showed 
performance improvements in 
high intensity short duration 
exercise with extracellular 
buffering agents:

• Sodium bicarbonate

• Sodium citrate

• Sodium lactate

• Calcium lactate





[Jones et al., 2016. Int J Sport Nutr Exerc Metab. 26(5):445-453]



[Jones et al., 2016. Int J Sport Nutr Exerc Metab. 26(5):445-453]





Mean time to 

peak ~64.4 min



The vast majority of studies 

may have missed some, 

but more likely, most of 

their participant’s optimal 

alkalosis time

Timing is Key



Okay, so it’s inter-individually

variable, but what about the 

intra-individual responses?

For each individual, the 

acid-base response, is 

very repeatable



But there are some equivocal
exercise performance data 
following NaHCO3 ingestion!

Med Sci Sports Exerc. 2017. 49(9):1899-1910. 



However, with an individualised 
ingestion strategy, both 0.2 and 0.3 
g.kg-1 significantly improve 4 km TT 
performance
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Furthermore, the performance 
improvements are very 
reproducible



[Vanhatalo et al., 2010. Med. Sci. Sports Exerc., 42(3): 563–570] [Deb et al., 2017. Eur. J. Appl. Physiol., 117(5):901-912]

Okay, but what about other types of 
exercise?



So why not recommend 
this to all riders competing 
for < 20 min in duration?
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• The use of sodium bicarbonate has 
become synonymous with GI problems

• Work by Carr et al., 2011 attempted to 
determine an optimal ingestion strategy 
but was unable to do so

• Whilst GIS are frequently observed, the 
underlying reasons for inter and intra-
individual variability in responses is not 
understood.

Gastrointestinal Symptoms (GIS)
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[Gough et al., 2017. Sports Medicine, 47(10):2117-2127]

There is huge variability in GIS responses both inter and intra-individually



[Saunders et al., 2014. IJSPP, 9, 627-632]

Perhaps the GIS can explain 
some of the equivocal 
performance findings?



Alternatively, could 
some of the 
equivocal findings 
be the result of 
insufficient 
increases in blood 
HCO3?



The relationship between the absolute change in HCO3
- and the resulting 4 km TT performance 

improvement following NaHCO3 ingestion. (A) 0.2 g.kg-1 and (B) 0.3 g.kg-1 compared to PLA (n = 46). 

A B

[Data from Gough et al., 2017. Sports Medicine, Sports Med Open and JSS, along with some unpublished observations]

Possibly, but in our studies, change in HCO3 is not correlated 
to a performance improvement



Difference in work complete between NaHCO3 vs. placebo. Dashed

line represents mean difference in work and the shaded band shows

the±95% CI of effect between treatments.

One size definitely does not fit all –

for me personally, SB is ergolytic at 

0.3 g.kg-1!

So, can we use this 
approach with all our 
athletes?

No, not without “systematic 
trial and error”!



• Athletes need to determine individual time 
to peak following NaHCO3 ingestion to 
maximise ergogenic effects

• Ingestion should be 0.3 g.kg-1 but if 
moderate-severe GIS occurs, 0.2 g.kg-1 

should be attempted

• Test this strategy extensively in training 
first.

Practical Recommendations
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• Individualising ingestion times appears 
to increase the ergogenic benefit of 
NaHCO3

• We need to explore low cost methods 
of determining peaks for athletes

• It’s unknown why some athletes have 
worse GIS than others

• We need to establish if longer exercise 
bouts might actually benefit

• To get more athletes to use NaHCO3, 
we need to reduce the GIS.

Where next?
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Additional Slides





Applications to other exercise settings

Effect sizes (hedges g) and corresponding 95% CI showing the effect of NaHCO3 compared to

placebo in a variety of exercise tests.

[Data from Deb et al., 2017; 2018. EJAP, along with some unpublished observations]



Mean (± SD) time to complete the 4 km TT for all participants 

(n = 46) (A) and individual responses (B). * denotes 

significantly different to PLA (p <0.001). No differences 

between SBC2 and SBC3 were evident (p = 0.372). 


