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Why is it important to eat or drink dairy?

The Dairy Group provides many nutrients 
including:

• Calcium

• Phosphorus

• Vitamins A, D & B12

• Riboflavin

• Protein

• Potassium

• Zinc 

• Choline

• Magnesium

• Selenium

https://www.myplate.gov/eat-healthy/dairy



Dietary carbohydrates

‘Food’ image created with Biorender.com



Lactose content of various dairy products

Adapted from Table 1 Odell & Wallis, Int Dairy J, 116:104970, 2021

+sucrose/glucose



Dairy-based products in sports nutrition



Dairy as a carbohydrate source for athletes

We know very little about habitual lactose consumption in athletes and 
recreationally active individuals

Given the suitability of dairy foods or dairy-derived products to meet nutrient 
needs for athletes/active people, its quite possible lactose has varying 
degrees of prominence in the diet

Nonetheless, lactose is rarely specifically considered in the context of 
carbohydrates in the athlete diet, perhaps due to a paucity of research



Milk sugars – a carbohydrate source?
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Recommended carbohydrate intake for athletes 
during exercise 

Adapted from Burke et al, J Sport Sci, 29:sup1 S17-27, 2011 and 
Jeukendrup, J Sport Sci 29:sup1 S91-99, 2011



Are ingested milk sugars used at a fuel source 
during exercise?

Odell et al, Med Sci SportsExerc, 52(12):2663-72, 2020 
Odell et al, J Appl Physiol, 133(5):1166-74, 2022

34 37 34 33



Recommended carbohydrate intake for athletes 
during exercise 

Adapted from Burke et al, J Sport Sci, 29:sup1 S17-27, 2011 and 
Jeukendrup, J Sport Sci 29:sup1 S91-99, 2011



Lactose as an energy source for exercise

Lactose clearly has the potential to act as a viable energy source for 
consumption during exercise

We haven’t directly studied the subsequent performance effect of lactose

Prior albeit limited evidence suggests equivalent performance benefit of low-
fat milk versus carbohydrate-based drinks

Reasonable to conclude that lactose (delivered by dairy or other means) can 
form part of a pre- or during exercise carbohydrate feeding regimen

Odell & Wallis, Int Dairy J, 116:104970, 2021
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Recovery from exercise

Milk/flavoured-milk well studied 
in post-exercise context.

Generally favourable for 
muscle glycogen synthesis and 
endurance recovery. 

Beginning to understand more 
about how milk sugars 
specifically affect glycogen 
synthesis 

Image created with Biorender.com

Odell & Wallis, Int Dairy J, 116:104970, 2021



Short-term recovery of liver and muscle 
glycogen after exercise

Wallis et al, Med Sci SportExerc, 40:1789-94, 2008; 
Decombaz et al, Med Sci Sport Exerc, 43:1964-71, 2011; 

Fuchs et al, J Appl Physiol, 120(11):1328-34, 2016;      
Podlogar et al, Am J Physiol Endocrinol Metab, in press 2023 

Does adding galactose to fructose further stimulate liver 
glycogen storage?



Does adding galactose to fructose further stimulate 
liver glycogen synthesis?

Odell et al, unpublished



Recovery from exercise

Lactose alone or within dairy-based 
products clearly has the potential to 
support recovery of carbohydrate 
energy reserves after exercise

Ideal short-term recovery nutrition 
would likely include a blend of 
glucose, fructose and galactose 
sugars to support liver and muscle 
glycogen synthesis (and some protein 
[critical if predominantly milk sugars])

Fluid = 0.56L

Energy = ~440 kcal

Protein = ~15 g

Fat = ~21 g

Carbs = ~45 g
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Summary 

Lactose probably does feature to varying degrees in the diets of athletes and 
other active individuals

We have shown lactose to be a viable fuel source for exercise which widens 
the choice of food and drinks to support carbohydrate needs before and 
during exercise (for tolerant individuals)

Milk sugars can support short-term recovery of carbohydrate energy reserves 
after exercise; this is probably optimized when ingested alongside a protein 
source (e.g., milk) and a fructose source (e.g., flavored milk)



Thank-you for listening

The work presented here reflects contributions from many 

colleagues and collaborators, but Dr Tim Podlogar, Dr Ollie 

Odell, Dr Brandon Shad, Dr Sam Impey, and Professor 

David Rowlands (Massey, NZ) were particularly integral. 



Considerations for lactose in sports nutrition
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Digestion, absorption & metabolism

Figure from Odell & Wallis, Int Dairy J, 116:104970, 2021. Created with Biorender.com
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