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About Dietitians Australia 
Dietitians Australia is the national association of the dietetic profession with over 7500 members, 
and branches in each state and territory. Dietitians Australia is the leading voice in nutrition and 
dietetics and advocates for food and nutrition for healthier people and healthier communities. 
Dietitians Australia appreciates the opportunity to provide feedback FSANZ regarding composition 
and labelling of electrolyte drinks.  

The Accredited Practising Dietitian (APD) program provides an assurance of safety and quality and is 
the foundation of self-regulation of the dietetic profession in Australia. Accredited Practising 
Dietitians have an important role in in the food system to support consumers in making healthy food 
choices and companies with product formulation, marketing, consumer education and compliance. 

This submission was prepared by members of the Dietitians Australia Food Regulatory and Policy 
Committee following the Conflict of Interest Management Policy and process approved by the Board 
of Dietitians Australia. Contributors include Dietitians Australia members with wide ranging expertise 
in areas including public health, food systems, food industry, academia and sports nutrition. 

  

https://dietitiansaustralia.org.au/about-daa/public-policies/
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Recommendations  
1. Adoption of the proposed amendment to reduce the minimum requirement for CHO in 

‘electrolyte drinks’ from 50 g/L to 20 g/L. 

2. Rather than limiting the maximum fructose content of electrolyte drinks to a defined 
absolute threshold, the amount of fructose permitted in electrolyte drinks should be set 
relative to the amount of total CHO in the beverage.  

3. Greater education for consumers about the use of electrolyte drinks and the role of various 
forms of CHO as substrate for physical activity (and appropriateness for different exercise 
durations).  

4. Messaging on electrolyte drinks should enhance transparency for consumers and indicate the 
fructose content within the product to provide appropriate information for those individuals 
that are intolerant to fructose. 

5. Adoption of the proposed, more targeted approach to the claims that can be made on 
electrolyte drinks, including those specific to ‘hydration’; ‘rehydration’; and ‘hydration to 
maintain performance’. 

6. Adoption of the proposal to extend the scope of the ‘permitted claim permission’ to ensure it 
applies to both isotonic and hypotonic electrolyte drinks, including the following changes:  

a. Deleting: ‘promote the availability of energy’ 

b. Changing: ‘prevent or treat mild dehydration’ to remove associations with 
‘prevention’ and ‘treatment’ of dehydration 

c. Adopting: ‘contribute to the maintenance of performance’ 

d. Retaining: ‘strenuous exercise’ but replace ‘exercise’ with ‘physical activity’ 

e. Replacing: ‘sustained’ with ‘60 minutes or more’ and ‘may occur as a result of’ with 
‘during and after’ 

7. Adoption of the proposed approach to permit health claims specific to ‘hydration during 
prolonged strenuous physical activity’; ‘rehydration after prolonged strenuous physical 
activity’; and ‘hydration to maintain performance’.  

8. Terminology is kept consistent throughout any documentation to avoid confusion.  

9. Adoption of the proposed approach to limit nutrition content claims to those associated with 
the intended purpose and regulatory composition of electrolyte drinks; including permission 
for a ‘reduced sugar’ type claim.  

10. Further clarification of electrolyte drinks be provided by including the term ‘immediately 
after’ in reference to the 60 minutes or more of sustained strenuous physical activity. 

11. The definition of ‘electrolyte drink’ prescribed in the code retain reference to the term CHO.  

12. Adoption of the proposal to amend the units of osmolality to ‘per kilogram’ for all 
compositional requirements, but retain the ‘per litre’ units for labelling declaration.  

13. Adoption of the proposed change in the lower osmolality bound threshold from 250 
mOsm/kg to 200 mOsm/kg.  

14. Retaining the maximum osmolality threshold for isotonic electrolyte drinks at 340 mOsm/kg. 

15. Adoption of the proposal for Standard 2.6.2 to continue for regulation of electrolyte drinks.  
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Discussion  
Electrolyte drinks have a significant market share in Australia and New Zealand, with recent evidence 
suggesting an annual increase of ~4% in sales volume (per capita) between 2011 and 2016 across 
major retail outlets in Australia.1 Sports drinks were originally developed to be consumed by 
individuals undertaking prolonged, strenuous physical activity as a means of providing both ‘fluid 
consumption to support hydration’ and ‘carbohydrate (CHO) ingestion to support substrate 
utilisation.’2 However, sports drinks are often marketed to and consumed by a much broader 
population group. This includes individuals that do not engage in prolonged strenuous physical 
activity, where electrolyte drinks for hydration and delivery of exogenous substrate (ie carbohydrate) 
is most likely not necessary. As such, the sugar content provided in these beverages may contribute 
to excess dietary energy consumption and abate broader public health efforts to combat the 
increasing prevalence of overweight/obesity and associated cardiometabolic complications. For 
these individuals, the provision of electrolytes is also likely to be unnecessary; especially if a well-
balanced diet is maintained.2  

Dietitians Australia has considered the proposed changes to the Australia New Zealand Food 
Standards Code in relation to the composition and labelling of electrolyte drinks (Consultation Paper 
– Proposal P1030) based on the best available scientific evidence (regarding CHO and electrolyte 
solutions for hydration/rehydration and exercise performance) and with consideration for broader 
population and public health interests (with respect to energy/sugar intake). 

Minimum carbohydrate requirement  

FSANZ proposal: Reduce the minimum requirement for carbohydrate in electrolyte drinks from 50 
g/L to 20 g/L 

Dietitians Australia recommends: 

1. Adoption of the proposed amendment to reduce the minimum requirement for CHO in 
‘electrolyte drinks’ from 50 g/L to 20 g/L. 

The proposed change will provide manufacturers with an opportunity to produce a wider variety of 
‘electrolyte drinks’ with varying CHO concentrations and offer greater choice to consumers without 
compromising hydration and exercise performance effects associated with consuming these 
beverages. However, we recognise that fluid, substrate (ie CHO) and electrolyte requirements are 
likely to be highly individualised and dependent on many contextual factors (ie physiological and 
practical challenges unique to particular sports, athlete subgroups, individuals and environmental 
conditions). As such, Dietitians Australia suggests that greater education is needed for consumers 
about the use of these products and the role of CHO (including the influence of CHO concentration) 
in hydration, rehydration and exercise performance. 

Severe dehydration leading to hypohydration, and its deleterious effects on athletic and cognitive 
performance are well documented.3-5 Likewise, the importance of being adequately fuelled to 
optimise exercise performance is also well recognised.6 To understand the influence of the proposed 
changes to the food standards code, Dietitians Australia has undertaken a review of existing evidence 
investigating the role of CHO to influence ‘hydration status’ and exercise performance. 

CHO CONCENTRATIONS ≤2% IN ELECTROLYTE DRINKS DO NOT APPEAR TO INFLUENCE ‘HYDRATION STATUS’: 

Dietitians Australia has conducted a comprehensive review of relevant post-exercise rehydration 
literature in an attempt to understand the influence of changing CHO concentration on fluid 
retention (summarised in Figure 1). The collective data from this review demonstrates that there is 
no clear difference in post-exercise fluid retention between electrolyte drinks containing <50 g/L 
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CHO and those containing ≥50 g/L CHO. It should, however, be noted that there is a high degree of 
methodological heterogeneity in this group of studies. Nonetheless, of the 38 trials (from 29 studies7-

35) identified in our literature review, 10 provided post-exercise rehydration solutions containing <50 
g/L CHO (fluid retention = 66 ± 14 %, mean ± SD) and 28 provided solutions containing ≥50 g/L CHO 
(fluid retention = 61 ± 16 %). Three studies provided a solution containing ≤2% CHO8, 10, 21 with 
varying proportions of mean fluid retention observed (85%, 52% and 40% respectively). Seven 
studies used solutions containing >2% but <5% CHO,12, 17, 22-26 again with varying levels (ie between 
52% and 79%) of fluid retention observed. Based on the collective evidence, Dietitians Australia 
agrees with the statement outlined in the FSANZ consultation paper (Proposal P1030) that lower 
carbohydrate (<50 g/L) electrolyte drinks have similar effects on re/hydration as those currently 
permitted by Standard 2.6.2 (50-100 g/L) and supports the proposed amendment to reduce the 
minimum requirement for CHO in electrolyte drinks from 50 g/L to 20 g/L. 

 

 
 
Figure 1. Fluid retention for various beverages. The studies presented in this figure administered a volume of fluid ≥100% of 
exercise-induced BM loss. For CHO-Electrolyte Drinks, red symbols are drinks with ≤20 g/L CHO, blue symbols are drinks with 
>20 g/L but <50 g/L CHO, black symbols are drinks with ≥50 g/L but ≤100 g/L CHO, green symbols are drinks with >100 g/L 
CHO. Low Electrolyte Drinks are those with no CHO and have ‘low’ Na+ and K+ concentration (i.e. <35 and <25 mmol·L-1, 
respectively). High Electrolyte Drinks are those with no CHO and have a ‘high’ Na+ or K+ concentration (i.e. ≥35 or ≥25 mmol·L-

1, respectively). Bars are Mean ± 95% CI, Text values are Mean ± SD. 

CHO CONCENTRATION IN ELECTROLYTE DRINKS AND EXERCISE PERFORMANCE 

With regards to the CHO content of electrolyte drinks and exercise performance, we note that 
benefits associated with exogenous CHO ingestion are also likely to be dependent on many 
contextual factors (ie mode, duration and intensity of exercise, individuals’ gastrointestinal tolerance, 
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and environmental conditions). Nonetheless, several review articles have summarised the ergogenic 
effects of consuming CHO during exercise,6, 36 and that performance benefits have been observed 
with small amounts of CHO (i.e. 16 g/h), irrespective of the form/source (ie solid or liquid).37   

The performance benefit associated with CHO ingestion appears to be evident even when the activity 
is of relatively short duration (~1 hour).37, 38 It is also noted that the underlying mechanism/s for the 
ergogenic effect of CHO are not necessarily isolated to metabolic effects and may also be centrally 
derived.39In a meta-analytic review, positive effects on exercise performance have been observed 
even when the CHO-containing beverage is not swallowed but is instead rinsed in the mouth (at CHO 
concentrations between 6 and 10%).40 There is preliminary evidence suggesting that lower doses of 
CHO (eg 3-4%) are less likely to elicit these centrally-mediated effects.41 Thus, beverages with lower 
CHO concentrations may not provide benefits if used as a mouth rinse. On balance, Dietitians 
Australia supports the statement outlined in the FSANZ consultation paper (Proposal P1030) that 
lower carbohydrate (<50 g/L) electrolyte drinks are likely to have similar effects on exercise 
performance as those currently permitted by Standard 2.6.2 (50-100 g/L); but reiterate that this is 
likely to be dependent on numerous contextual factors.  

Dietitians Australia suggests that further education for consumers about the use of these products 
and the ergogenic effects associated with different CHO concentrations is needed; especially if a 
larger range of products (providing greater variability in CHO concentrations) become readily 
available in the marketplace. 

FSANZ proposal: Reduce the maximum fructose permitted in electrolyte drinks from 50 g/L to 20 
g/L, consistent with the reduced minimum carbohydrate 

Dietitians Australia recommends: 

2. Rather than limiting the maximum fructose content of electrolyte drinks to a defined 
absolute threshold, the amount of fructose permitted in electrolyte drinks should be set 
relative to the amount of total CHO in the beverage. For example, no more than 50% of the 
total amount of CHO in the drink. This removes any possible inconsistency between the total 
CHO and fructose amounts permissible, while reflecting the evidence of CHO utilisation 
during prolonged strenuous physical activity. 

3. Greater education for consumers about the use of electrolyte drinks and the role of various 
forms of CHO as substrate for physical activity (and appropriateness for different exercise 
durations).  

4. Messaging on electrolyte drinks should enhance transparency for consumers and indicate the 
fructose content within the product to provide appropriate information for those individuals 
that are intolerant to fructose. 

While Dietitians Australia appreciates the desire to reduce the maximum permitted fructose content 
in electrolyte drinks (while retaining a maximum CHO content of 100 g/L) as a means of ensuring 
consistency with the reduction of the minimum amount of CHO, this may be counter-productive with 
regards to CHO availability during prolonged strenuous physical activity.  

During short bouts of exercise (ie ≤1 hour in duration), a mouth rinse or small amounts of CHO can 
benefit performance.37 During more prolonged physical activity (ie up to 2 hours), a single CHO 
source (ie glucose) can be oxidised at rates up to ~60 g/hour and this is likely to be sufficient as an 
exogenous substrate source. Thus, inclusion of fructose is not necessary under these circumstances. 
When intakes of CHO are >60g/hour, there may be some benefit from CHO being delivered in a 
multiple transportable form (ie glucose + fructose) to support high oxidation rates. However, 
individual assessment of substrate type is warranted due to varying tolerance of fructose between 
individuals, irrespective of the fructose to glucose ratio.42-44 Further, reducing the CHO content 
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overall (either glucose and/or fructose and/or maltodextrin, etc) will reduce the likelihood of 
developing gastrointestinal symptoms during and after exercise.45, 46 

From a post-exercise recovery standpoint, providing CHO in the form of glucose + fructose mixtures 
does not appear to enhance muscle glycogen repletion rates over glucose ingestion alone.52 
However, liver glycogen repletion rates are approximately doubled with ingestion of glucose + 
fructose mixtures compared to isocaloric ingestion of glucose alone.48 From a gastrointestinal 
perspective and to ensure reduced CHO malabsorption and gastrointestinal symptoms in the post-
exercise period, individuals should aim to reduce any large acute CHO intake bolus and spread their 
intake over the recovery period, irrespective of the CHO type.45, 53, 54 

Health and nutrition claims  

FSANZ proposal: Prohibit health claims on electrolyte drinks, including self-substantiated health 
claims, other than for three specific claims.  

The three exceptions would be health claims for: hydration during strenuous physical activity; 
rehydration after strenuous physical activity; and hydration to maintain performance. Each claim 
would be required to refer to effects occurring under conditions of strenuous physical activity for a 
minimum time period of 60 minutes. These three health claims would be permitted on electrolyte 
drinks with an average osmolality of 200-340 mOsm/kg. 

Dietitians Australia recommends: 

5. Adoption of the proposed, more targeted approach to the claims that can be made on 
electrolyte drinks, including those specific to ‘hydration’; ‘rehydration’; and ‘hydration to 
maintain performance’. 

6. Adoption of the proposal to extend the scope of the ‘permitted claim permission’ to ensure it 
applies to both isotonic and hypotonic electrolyte drinks, including the following changes:  

a. Deleting: ‘promote the availability of energy’ 

b. Changing: ‘prevent or treat mild dehydration’ to remove associations with 
‘prevention’ and ‘treatment’ of dehydration 

c. Adopting: ‘contribute to the maintenance of performance’ 

d. Retaining: ‘strenuous exercise’ but replace ‘exercise’ with ‘physical activity’ 

e. Replacing: ‘sustained’ with ‘60 minutes or more’ and ‘may occur as a result of’ with 
‘during and after’ 

7. Adoption of the proposed approach to permit health claims specific to ‘hydration during 
prolonged strenuous physical activity’; ‘rehydration after prolonged strenuous physical 
activity’; and ‘hydration to maintain performance’.  

8. Terminology is kept consistent throughout any documentation to avoid confusion.  

The proportion of Australians who participate in physical activity at an intensity level (ie strenuous) 
and duration (≥1 hour) sufficient enough to require ‘rapid CHO and fluid delivery/replenishment’ 
from electrolyte drinks is small.55 For sedentary individuals and those who are only moderately 
active, consumption of electrolyte drinks may contribute a significant source of dietary energy 
without providing health benefits other than fluid intake. Health claims made on food/beverage 
labels and in advertising may promote an impression that a product is a ‘healthier choice’. Health 
claims may not be carefully considered by individuals, particularly those with limited health/nutrition 
literacy (including children), and therefore have potential to mislead consumers.56 As such, we 
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support a more targeted approach to the claims that can be made on electrolyte drinks, including 
those specific to ‘hydration’; ‘rehydration’; and ‘hydration to maintain performance’. 

Severe dehydration leading to hypohydration, and its deleterious effects on athletic and cognitive 
performance are well documented.3-5 Recent meta-analytic evidence suggests that fluid intake during 
exercise is associated with significant improvements in aerobic exercise performance, irrespective of 
whether fluid is consumed in prescribed volumes or ad libitum.57 Further, another recent meta-
analytic review demonstrated that fluid intake after a bout of dehydrating exercise is associated with 
significant performance improvements on a subsequent aerobic exercise task, with the volume and 
timing of fluid consumption not influential on the magnitude of this effect.58  Even fluid intakes that 
do not match the fluid losses induced by exercise appear to be efficacious. Therefore, we support the 
proposed approach to permit health claims specific to ‘hydration during ‘prolonged‘ strenuous 
physical activity’; ‘rehydration after ‘prolonged’ strenuous physical activity’; and ‘hydration to 
maintain performance’. 

Dietitians Australia also suggests that terminology is kept consistent throughout any documentation 
to avoid confusion. The terms indicated as exceptions for health claims should include the term 
’prolonged’ immediately before ‘strenuous physical activity’.. For example, hydration during 
prolonged strenuous physical activity; rehydration after prolonged strenuous physical activity; and 
hydration to maintain performance during prolonged strenuous physical activity. 

We note  there is some evidence suggesting that performance benefits can be observed with the 
ingestion of relatively small amounts of CHO (16 g/hour59 and 22 g/hour60) during exercise. These 
concentrations are similar to levels that would be available in electrolyte drinks formulated at the 
low CHO threshold under the proposed revised minimum CHO requirement (ie 20 g/L). Dietitians 
Australia appreciates that electrolyte drinks would continue to be permitted to carry nutrition 
content claims about energy and does not have concerns with the proposed changes associated with 
deletion of specific text for health claims regarding energy. 

Dietitians Australia acknowledges the attempts made with the reworded definition to improve clarity 
over the appropriate identification and use of an electrolyte drink by removing elements such as CHO 
and minerals and defining physical activity duration. However, CHO is still a compositional 
requirement in these beverages. We acknowledge that for some individuals, these beverages may 
provide an important, and potentially their only, source of substrate and fluid for physical activity. 
This can be the case particularly when individuals are unable to tolerate ingestion of other dietary 
sources of CHO (ie solid foods) prior to physical activity. In addition to the proposed changes, 
Dietitians Australia suggests further clarity be provided by including the term ‘immediately after’ in 
reference to the 60 minutes or more of sustained strenuous physical activity. The addition of 
‘immediately’ will recognise that for some individuals, electrolyte drinks provide a convenient and 
well-tolerated source of fluid and electrolytes. However, beyond the acute post-exercise period (~30 
minutes), after which individuals have access to and tolerance to eat food, the type of recovery drink 
ingested has a more of an influence on daily nutrient intake rather than acute measures of fluid 
recovery.61, 62 

FSANZ proposal: Restrict nutrition content claims in relation to electrolyte drinks 

Dietitians Australia recommends:  

9. Adoption of the proposed approach to limit nutrition content claims to those associated with 
the intended purpose and regulatory composition of electrolyte drinks; including permission 
for a ‘reduced sugar’ type claim given the proposed approach to reduce the minimum CHO 
content in electrolyte drinks. 

10. Further clarification of electrolyte drinks be provided by including the term ‘immediately 
after’ in reference to the 60 minutes or more of sustained strenuous physical activity. 
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11. The definition of ‘electrolyte drink’ prescribed in the code retain reference to the term CHO. 
For example: 'electrolyte drink’ means a drink formulated for the rapid replacement of fluid, 
carbohydrates and electrolytes before, during or immediately after prolonged strenuous 
physical activity'. 

Nutrition content claims on electrolyte drinks should be limited to those about: carbohydrate; sugar 
or sugars; energy; and/or any one of five substances classified as electrolytes for the purposes of 
nutrition content claims and nutrition labelling under Standard 2.6.2. These substances would be 
calcium, sodium, magnesium, potassium and chloride. Declaration of any of these substances as % 
Recommended Dietary Intake (%RDI) on electrolyte drinks would also be prohibited as such a 
declaration is not relevant to electrolyte function in these products. 

Dietitians Australia notes that content and health claims about CHO, sugar/s and energy must comply 
with the applicable conditions in Standard 1.2.7 and Schedule 4. Sports drinks were developed for 
individuals engaging in prolonged, strenuous physical activity as a means of promoting ‘fluid 
consumption to support hydration’ and ‘CHO ingestion to support substrate utilisation’. However, 
sports drinks are often marketed to and consumed by individuals who do not engage in endurance 
exercise (including children) and where their use for hydration and delivery of exogenous substrate 
(ie carbohydrate) is not necessary. As such, the significant sugar content provided in these beverages 
may contribute to excess dietary energy consumption, and overweight/obesity. For these individuals, 
the provision of electrolytes is also likely to be unnecessary; especially if a well-balanced diet is 
maintained. As such, Dietitians Australia agree that the proposed approach would reduce the 
potential for claims to mislead consumers about the purpose and place of electrolyte drinks in the 
diet.  

The Code would prescribe the name ‘electrolyte drink’ to enable identification of electrolyte drinks 
among similar products not regulated as electrolyte drinks and amend the definition of ‘electrolyte 
drink’ to align with compositional amendments by removing the definition’s reference to 
‘carbohydrates’ and ‘minerals’, and removing the need for electrolyte drinks to be ‘represented as’. 

FSANZ proposal: The units of osmolality would be amended to ‘per kilogram’ for compositional 
requirements. However, current labelling declaration unit requirements using ‘per litre’ would be 
retained. 

Dietitians Australia recommends:  

12. Adoption of the proposal to amend the units of osmolality to ‘per kilogram’ for all 
compositional requirements, but retain the ‘per litre’ units for labelling declaration.  

13. Adoption of the proposed change in the lower osmolality bound threshold from 250 
mOsm/kg to 200 mOsm/kg.  

14. Retaining the maximum osmolality threshold for isotonic electrolyte drinks at 340 mOsm/kg. 

‘Per litre’ units should be retained for labelling declaration, given that other units of measure on 
electrolyte drinks are likely to be in litres or millilitres and the difference in tonicity for electrolyte 
drinks on a kilogram basis compared to a litre basis is no more than about 3%, and likely to be 
insignificant when rounding is taken into account.  

The change in the lower osmolality bound threshold will support the proposed changes to lower the 
minimum CHO requirement to 20 g/L and permit ‘hypotonic’ and ‘isotonic’ electrolyte drinks to carry 
the permitted health claims. 
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FSANZ proposal: Standard 2.6.2 would continue to regulate electrolyte drinks. Moving the 
provisions that regulate electrolyte drinks from Standard 2.6.2 to 2.9.4 of the Code can, if required, 
be considered in Proposal P1010 – Review of Formulated Supplementary Sports Foods. 

Dietitians Australia recommends:  

15. Adoption of the proposal for Standard 2.6.2 to continue for regulation of electrolyte drinks.  

We acknowledge that a shift to Standard 2.9.4 can be further considered in Proposal 1010 - Review 
of Formulated Supplementary Sports Foods. 

  



 

P1030 Composition and labelling of electrolyte drinks 12 

References  
1. Gearon E, Riesenberg D, Backholer K, Cameron AJ, Sacks G, Ni Mhurchu C, et al. Energy-dense, 

nutrient-poor food and beverage sales in Australia: where and when products are sold, and how 
sales are changing over time. Public Health Nutr. 2021;24(2):193-202. 
10.1017/s1368980020002347 

2. Academy of Nutrition and Dietetics, Dietitians of Canada, American College of Sports Medicine. 
Joint position statement: Nutrition and Athletic Performance. Medicine & Science in Sports & 
Exercise. 2016;48(3). 10.1249/MSS.0000000000000852 

3. Benton D. Dehydration influences mood and cognition: a plausible hypothesis? Nutrients. 
2011;3(5):555-73. 10.3390/nu3050555 

4. Savoie FA, Kenefick RW, Ely BR, Cheuvront SN, Goulet ED. Effect of Hypohydration on Muscle 
Endurance, Strength, Anaerobic Power and Capacity and Vertical Jumping Ability: A Meta-
Analysis. Sports Med. 2015;45(8):1207-27. 10.1007/s40279-015-0349-0 

5. Goulet EDB. Effect of exercise-induced dehydration on time-trial exercise performance: a meta-
analysis. British Journal of Sports Medicine. 2011;45(14):1149. 10.1136/bjsm.2010.077966 

6. Burke LM. Fueling strategies to optimize performance: training high or training low? 
Scandinavian Journal of Medicine & Science in Sports. 2010;20(s2):48-58. 
https://doi.org/10.1111/j.1600-0838.2010.01185.x 

7. Bilzon JLJ, Allsopp AJ, Williams C. Short-term recovery from prolonged constant pace running in 
a warm environment: the effectiveness of a carbohydrate-electrolyte solution. European Journal 
of Applied Physiology. 2000;82(4):305-12. 10.1007/s004210000206 

8. Clayton DJ, Evans GH, James LJ. Effect of drink carbohydrate content on postexercise gastric 
emptying, rehydration, and the calculation of net fluid balance. Int J Sport Nutr Exerc Metab. 
2014;24(1):79-89. 10.1123/ijsnem.2013-0024 

9. Desbrow B, Jansen S, Barrett A, Leveritt MD, Irwin C. Comparing the rehydration potential of 
different milk-based drinks to a carbohydrate-electrolyte beverage. Appl Physiol Nutr Metab. 
2014;39(12):1366-72. 10.1139/apnm-2014-0174 

10. Evans GH, Shirreffs SM, Maughan RJ. Postexercise rehydration in man: the effects of osmolality 
and carbohydrate content of ingested drinks. Nutrition. 2009;25(9):905-13. 
10.1016/j.nut.2008.12.014 

11. González-Alonso J, Heaps CL, Coyle EF. Rehydration after exercise with common beverages and 
water. Int J Sports Med. 1992;13(5):399-406. 10.1055/s-2007-1021288 

12. Ismail I, Singh R, Sirisinghe RG. Rehydration with sodium-enriched coconut water after exercise-
induced dehydration. Southeast Asian J Trop Med Public Health. 2007;38(4):769-85.  

13. James LJ, Clayton D, Evans GH. Effect of milk protein addition to a carbohydrate-electrolyte 
rehydration solution ingested after exercise in the heat. Br J Nutr. 2011;105(3):393-9. 
10.1017/s0007114510003545 

14. James LJ, Evans GH, Madin J, Scott D, Stepney M, Harris R, et al. Effect of varying the 
concentrations of carbohydrate and milk protein in rehydration solutions ingested after exercise 
in the heat. Br J Nutr. 2013;110(7):1285-91. 10.1017/s0007114513000536 

15. James LJ, Gingell R, Evans GH. Whey protein addition to a carbohydrate-electrolyte rehydration 
solution ingested after exercise in the heat. J Athl Train. 2012;47(1):61-6. 10.4085/1062-6050-
47.1.61 

https://doi.org/10.1111/j.1600-0838.2010.01185.x


 

P1030 Composition and labelling of electrolyte drinks 13 

16. Kalman DS, Feldman S, Krieger DR, Bloomer RJ. Comparison of coconut water and a 
carbohydrate-electrolyte sport drink on measures of hydration and physical performance in 
exercise-trained men. Journal of the International Society of Sports Nutrition. 2012;9(1):1. 
10.1186/1550-2783-9-1 

17. Kamijo Y, Ikegawa S, Okada Y, Masuki S, Okazaki K, Uchida K, et al. Enhanced renal Na+ 
reabsorption by carbohydrate in beverages during restitution from thermal and exercise-
induced dehydration in men. Am J Physiol Regul Integr Comp Physiol. 2012;303(8):R824-33. 
10.1152/ajpregu.00588.2011 

18. Kovacs EM, Schmahl RM, Senden JM, Brouns F. Effect of high and low rates of fluid intake on 
post-exercise rehydration. Int J Sport Nutr Exerc Metab. 2002;12(1):14-23. 
10.1123/ijsnem.12.1.14 

19. Lambert CP, Costill DL, McConell GK, Benedict MA, Lambert GP, Robergs RA, et al. Fluid 
replacement after dehydration: influence of beverage carbonation and carbohydrate content. 
Int J Sports Med. 1992;13(4):285-92. 10.1055/s-2007-1021268 

20. Li L, Wong SH-S, Sun F-H. Effects of protein addition to carbohydrate-electrolyte solutions on 
postexercise rehydration. J Exerc Sci Fit. 2015;13(1):8-15. 10.1016/j.jesf.2014.11.001 

21. Maughan RJ, Owen JH, Shirreffs SM, Leiper JB. Post-exercise rehydration in man: effects of 
electrolyte addition to ingested fluids. Eur J Appl Physiol Occup Physiol. 1994;69(3):209-15. 
10.1007/bf01094790 

22. Nielsen B, SjØgaard G, Ugelvig J, Knudsen B, Dohlmann B. Fluid balance in exercise dehydration 
and rehydration with different glucose-electrolyte drinks. European Journal of Applied 
Physiology and Occupational Physiology. 1986;55(3):318-25. 10.1007/BF02343806 

23. Osterberg KL, Pallardy SE, Johnson RJ, Horswill CA. Carbohydrate exerts a mild influence on fluid 
retention following exercise-induced dehydration. J Appl Physiol (1985). 2010;108(2):245-50. 
10.1152/japplphysiol.91275.2008 

24. Pérez-Idárraga A, Aragón-Vargas LF. Postexercise rehydration: potassium-rich drinks versus 
water and a sports drink. Appl Physiol Nutr Metab. 2014;39(10):1167-74. 10.1139/apnm-2013-
0434 

25. Saat M, Singh R, Sirisinghe RG, Nawawi M. Rehydration after exercise with fresh young coconut 
water, carbohydrate-electrolyte beverage and plain water. J Physiol Anthropol Appl Human Sci. 
2002;21(2):93-104. 10.2114/jpa.21.93 

26. Seery S, Jakeman P. A metered intake of milk following exercise and thermal dehydration 
restores whole-body net fluid balance better than a carbohydrate-electrolyte solution or water 
in healthy young men. Br J Nutr. 2016;116(6):1013-21. 10.1017/s0007114516002907 

27. Seifert J, Harmon J, DeClercq P. Protein added to a sports drink improves fluid retention. Int J 
Sport Nutr Exerc Metab. 2006;16(4):420-9. 10.1123/ijsnem.16.4.420 

28. Shirreffs SM, Aragon-Vargas LF, Keil M, Love TD, Phillips S. Rehydration after exercise in the 
heat: a comparison of 4 commonly used drinks. Int J Sport Nutr Exerc Metab. 2007;17(3):244-58. 
10.1123/ijsnem.17.3.244 

29. Shirreffs SM, Watson P, Maughan RJ. Milk as an effective post-exercise rehydration drink. Br J 
Nutr. 2007;98(1):173-80. 10.1017/s0007114507695543 

30. Singh R, Brouns F, Kovacs E. The effects of rehydration on cycling performance after exercise-
induced dehydration. Southeast Asian J Trop Med Public Health. 2002;33(2):378-88.  



 

P1030 Composition and labelling of electrolyte drinks 14 

31. Watson P, Love TD, Maughan RJ, Shirreffs SM. A comparison of the effects of milk and a 
carbohydrate-electrolyte drink on the restoration of fluid balance and exercise capacity in a hot, 
humid environment. Eur J Appl Physiol. 2008;104(4):633-42. 10.1007/s00421-008-0809-4 

32. Wong SH, Chen Y. Effect of a carbohydrate-electrolyte beverage, lemon tea, or water on 
rehydration during short-term recovery from exercise. Int J Sport Nutr Exerc Metab. 
2011;21(4):300-10. 10.1123/ijsnem.21.4.300 

33. Wong SH, Sun FH, Huang WY, Chen YJ. Effects of beverages with variable nutrients on 
rehydration and cognitive function. Int J Sports Med. 2014;35(14):1208-15. 10.1055/s-0034-
1370968 

34. Wong SH, Williams C. Influence of different amounts of carbohydrate on endurance running 
capacity following short term recovery. Int J Sports Med. 2000;21(6):444-52. 10.1055/s-2000-
3831 

35. Wong SH, Williams C, Adams N. Effects of ingesting a large volume of carbohydrate-electrolyte 
solution on rehydration during recovery and subsequent exercise capacity. Int J Sport Nutr Exerc 
Metab. 2000;10(4):375-93. 10.1123/ijsnem.10.4.375 

36. Jeukendrup AE. Carbohydrate and exercise performance: the role of multiple transportable 
carbohydrates. Current Opinion in Clinical Nutrition & Metabolic Care. 2010;13(4). 
https://journals.lww.com/co-
clinicalnutrition/Fulltext/2010/07000/Carbohydrate_and_exercise_performance__the_role_of.1
9.aspx 

37. Jeukendrup AE. Carbohydrate intake during exercise and performance. Nutrition. 
2004;20(7):669-77. https://doi.org/10.1016/j.nut.2004.04.017 

38. Stellingwerff T, Cox GR. Systematic review: Carbohydrate supplementation on exercise 
performance or capacity of varying durations. Appl Physiol Nutr Metab. 2014;39(9):998-1011. 
10.1139/apnm-2014-0027 

39. Jeukendrup AE, Rollo I, Carter JM. Carbohydrate mouth rinse: Performance effects and 
mechanisms. Sports Science Exchange. 2013;26(118):1-8. 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1091.6809&rep=rep1&type=pdf 

40. De Ataide e Silva T, Di Cavalcanti Alves de Souza ME, De Amorim JF, Stathis CG, Leandro CG, 
Lima-Silva AE. Can Carbohydrate Mouth Rinse Improve Performance during Exercise? A 
Systematic Review. Nutrients. 2014;6(1):1-10. https://www.mdpi.com/2072-6643/6/1/1 

41. Peart DJ. Quantifying the Effect of Carbohydrate Mouth Rinsing on Exercise Performance. The 
Journal of Strength & Conditioning Research. 2017;31(6):1737-43. 
10.1519/jsc.0000000000001741 

42. Burke LM, Castell LM, Casa DJ, Close GL, Costa RJS, Desbrow B, et al. International Association of 
Athletics Federations Consensus Statement 2019: Nutrition for Athletics. International Journal of 
Sport Nutrition and Exercise Metabolism. 2019;29(2):73. 10.1123/ijsnem.2019-0065 
10.1123/ijsnem.2019-0065 10.1123/ijsnem.2019-0065 10.1123/ijsnem.2019-0065 

43. Costa RJS, Hoffman MD, Stellingwerff T. Considerations for ultra-endurance activities: part 1- 
nutrition. Res Sports Med. 2019;27(2):166-81. 10.1080/15438627.2018.1502188 

44. Costa RJS, Knechtle B, Tarnopolsky M, Hoffman MD. Nutrition for Ultramarathon Running: Trail, 
Track, and Road. International Journal of Sport Nutrition and Exercise Metabolism. 
2019;29(2):130. 10.1123/ijsnem.2018-0255 10.1123/ijsnem.2018-0255 10.1123/ijsnem.2018-
0255 10.1123/ijsnem.2018-0255 

https://journals.lww.com/co-clinicalnutrition/Fulltext/2010/07000/Carbohydrate_and_exercise_performance__the_role_of.19.aspx
https://journals.lww.com/co-clinicalnutrition/Fulltext/2010/07000/Carbohydrate_and_exercise_performance__the_role_of.19.aspx
https://journals.lww.com/co-clinicalnutrition/Fulltext/2010/07000/Carbohydrate_and_exercise_performance__the_role_of.19.aspx
https://doi.org/10.1016/j.nut.2004.04.017
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1091.6809&rep=rep1&type=pdf
https://www.mdpi.com/2072-6643/6/1/1


 

P1030 Composition and labelling of electrolyte drinks 15 

45. Russo I, Della Gatta PA, Garnham A, Porter J, Burke LM, Costa RJS. Assessing Overall Exercise 
Recovery Processes Using Carbohydrate and Carbohydrate-Protein Containing Recovery 
Beverages. Frontiers in Physiology. 2021;12(50). 10.3389/fphys.2021.628863 

46. GASKELL SK, RAUCH CE, PARR A, COSTA RJS. Diurnal versus Nocturnal Exercise—Effect on the 
Gastrointestinal Tract. Medicine & Science in Sports & Exercise. 2021;53(5):1056-67. 
10.1249/mss.0000000000002546 

47. Ferraris RP, Choe J-Y, Patel CR. Intestinal Absorption of Fructose. Annu Rev Nutr. 2018;38:41-67. 
10.1146/annurev-nutr-082117-051707 

48. Gonzalez JT, Fuchs CJ, Betts JA, van Loon LJ. Glucose Plus Fructose Ingestion for Post-Exercise 
Recovery-Greater than the Sum of Its Parts? Nutrients. 2017;9(4). 10.3390/nu9040344 

49. O'Brien WJ, Stannard SR, Clarke JA, Rowlands DS. Fructose-maltodextrin ratio governs 
exogenous and other CHO oxidation and performance. Med Sci Sports Exerc. 2013;45(9):1814-
24. 10.1249/MSS.0b013e31828e12d4 

50. Costa RJS, Miall A, Khoo A, Rauch C, Snipe R, Camões-Costa V, et al. Gut-training: the impact of 
two weeks repetitive gut-challenge during exercise on gastrointestinal status, glucose 
availability, fuel kinetics, and running performance. Applied Physiology, Nutrition, and 
Metabolism. 2017;42(5):547-57. 10.1139/apnm-2016-0453 %M 28177715 

51. Miall A, Khoo A, Rauch C, Snipe RMJ, Camões-Costa VL, Gibson PR, et al. Two weeks of repetitive 
gut-challenge reduce exercise-associated gastrointestinal symptoms and malabsorption. 
Scandinavian Journal of Medicine & Science in Sports. 2018;28(2):630-40. 
https://doi.org/10.1111/sms.12912 

52. Trommelen J, Beelen M, Pinckaers PJ, Senden JM, Cermak NM, Van Loon LJ. Fructose 
Coingestion Does Not Accelerate Postexercise Muscle Glycogen Repletion. Med Sci Sports Exerc. 
2016;48(5):907-12. 10.1249/mss.0000000000000829 

53. Russo I, Della Gatta PA, Garnham A, Porter J, Burke LM, Costa RJS. Does the Nutritional 
Composition of Dairy Milk Based Recovery Beverages Influence Post-exercise Gastrointestinal 
and Immune Status, and Subsequent Markers of Recovery Optimisation in Response to High 
Intensity Interval Exercise? Frontiers in Nutrition. 2021;7(343). 10.3389/fnut.2020.622270 

54. Russo I, Gatta PAD, Garnham A, Porter J, Burke LM, Costa RJS. The Effects of an Acute ‘Train-
Low’ Nutritional Protocol on Markers of Recovery Optimization in Endurance-Trained Male 
Athletes. International Journal of Sports Physiology and Performance. 2021:1. 
10.1123/ijspp.2020-0847 

55. Australian Institute of Health and Welfare. Physical activity across the life stages. 2018 Available 
from: https://www.aihw.gov.au/reports/physical-activity/physical-activity-across-the-life-
stages/contents/summary. 

56. Brownell KD, Koplan JP. Front-of-package nutrition labeling--an abuse of trust by the food 
industry? N Engl J Med. 2011;364(25):2373-5. 10.1056/NEJMp1101033 

57. Goulet EDB, Hoffman MD. Impact of Ad Libitum Versus Programmed Drinking on Endurance 
Performance: A Systematic Review with Meta-Analysis. Sports Medicine. 2019;49(2):221-32. 
10.1007/s40279-018-01051-z 

58. McCartney D, Desbrow B, Irwin C. The Effect of Fluid Intake Following Dehydration on 
Subsequent Athletic and Cognitive Performance: a Systematic Review and Meta-analysis. Sports 
Medicine - Open. 2017;3(1):13. 10.1186/s40798-017-0079-y 

https://doi.org/10.1111/sms.12912
https://www.aihw.gov.au/reports/physical-activity/physical-activity-across-the-life-stages/contents/summary
https://www.aihw.gov.au/reports/physical-activity/physical-activity-across-the-life-stages/contents/summary


 

P1030 Composition and labelling of electrolyte drinks 16 

59. Maughan RJ, Bethell LR, Leiper JB. Effects of ingested fluids on exercise capacity and on 
cardiovascular and metabolic responses to prolonged exercise in man. Exp Physiol. 
1996;81(5):847-59. 10.1113/expphysiol.1996.sp003981 

60. Fielding RA, Costill DL, Fink WJ, King DS, Hargreaves M, Kovaleski JE. Effect of carbohydrate 
feeding frequencies and dosage on muscle glycogen use during exercise. Med Sci Sports Exerc. 
1985;17(4):472-6. 10.1249/00005768-198508000-00012 

61. McCartney D, Irwin C, Cox GR, Desbrow B. Fluid, energy, and nutrient recovery via ad libitum 
intake of different commercial beverages and food in female athletes. Applied Physiology, 
Nutrition, and Metabolism. 2019;44(1):37-46. 10.1139/apnm-2018-0176 %M 29953820 

62. McCartney D, Irwin C, Cox GR, Desbrow B. The effect of different post-exercise beverages with 
food on ad libitum fluid recovery, nutrient provision, and subsequent athletic performance. 
Physiology & Behavior. 2019;201:22-30. https://doi.org/10.1016/j.physbeh.2018.12.013 

 

https://doi.org/10.1016/j.physbeh.2018.12.013



