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Carbohydrate intake recommendations during 
exercise
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Carbohydrate & the brain

• Studies showed 
performance 
improvement with CHO 
ingestion during high 
intensity exercise <1h

– normal blood glucose, 
enough glycogen storage

• Potential role of CHO & 
central nervous system
– brain sensing CHO 

presence via receptors in 
mouth & oral space



6th World Congress of Racket Sport Science

Mouth rinsing options

http://images.google.com.au/imgres?imgurl=http://paxarcana.files.wordpress.com/2008/04/gatorade.jpg&imgrefurl=http://paxarcana.wordpress.com/2008/04/24/sorry-professional-athletes-but-we-dont-have-corporate-sponsorship-for-your-hydration-needs/&h=436&w=500&sz=201&hl=en&start=4&um=1&tbnid=74hBUQt-RXLh1M:&tbnh=113&tbnw=130&prev=/images?q=gatorade&um=1&hl=en


6th World Congress of Racket Sport Science

What does the evidence say?
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Practical recommendations

• CHO rinsing for ~5-10s ➔ HI endurance performance of 30-
70min

• Maybe beneficial for athletes with GI discomfort

• Potentially useful strategy for weight management
–  perception of effort and/or higher exercise intensities without the 

intake of additional calories

• Must practice rinsing during training
– disruptions to breathing and/or concentration (Gam et al., 2013).

• Consume a high-CHO meal 2-3h before exercise & ingest/rinse 
small volumes of a CHO-containing solution periodically 
throughout HI endurance exercise
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Hydration issues in racket sports

▪ Indoor vs Outdoor

▪ Rules dictate opportunities to drink

▪ Between games & sets

▪ Tennis has “extreme heat” policy

• Players can generally access fluids kept at the side of the court 
or in close proximity

• Matches can span from brief (~15 min) to long (~6 h)

• Competition is usually conducted over a series of rounds, 
either on the same day or over a number of days, causing a 
potential carryover of fluid deficits between matches
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Limited hydration data in the literature

• Sweat rates appear to differ according to the caliber of the 
athlete
– Elite and sub-elite players = ~1,000–2,000 ml/h

– Recreational players  = ~600–800 ml/h

• Mean BM changes over a match were 0-1% BM but wide 

standard deviation
– So some lost >2% BM and some gain weight (over-drank)

• Mean fluid intakes of ~800–1,500 ml/h were reported, with 
some individuals, including professional women players, 
consuming ~2,000 ml/h.

• Many players started a match with mild dehydration (mean USG 

>1.020)

– Pronounced when they were required to play two matches in a day

Garth & Burke 2013.
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Practical recommendations

▪ Start collecting own data, particularly during tournaments 
with extreme conditions

▪ Substantial fluid losses in some players in these situations particularly 
during tournaments when incomplete recovery from the previous 
match may have occurred

▪ What information to collect?

▪ Urine specific gravity (morning sample)

▪ Body weight before & after training/match (sweat rate)

▪ Monitor amounts of fluid consumed

▪ Monitor types of fluid consumed

• Intention to consume other ingredients found in drink influences 
hydration practices

▪ Consider trialing “ice slushie” as a pre-cooling method
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The role of glycerol

▪ No longer on the WADA-banned substances list

• Due to its osmotic properties, glycerol can be used in 
combination with excess fluid to cause fluid retention and 
hyperhydration (“plasma expander”)

– By inducing an osmotic gradient that enhances renal water 
reabsorption

• Advantageous in situations in which dehydration may 
negatively affect performance

– Negate heat stress & in extreme conditions

• Dose = 1.0–1.2 g glycerol/kg BM + ~25ml/kg fluid
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Glycerol & sports performance

▪ Improvements to performance include increased endurance 
time to exhaustion by up to 24%, or a 5% increase in power or 
work
▪ Thermoregulatory and cardiovascular changes from increased plasma 

volume and sweat rates, as well as reduced core temperature and 
ratings of perceived exertion

▪ Some studies have found no performance benefits during 
either prolonged exercise or specific skill and agility tests
▪ ?racket sports

• Potential side effects
– Weight gain, nausea, gastrointestinal discomfort, dizziness & 

headaches

▪ Watch this space!

Van Rosendal et al. 2009
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The role immunonutrition
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Gut microbiota & sports performance

West et al. Sports Science Exchange. Vol 28. #179. 2017
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Probiotics

• Probiotics = live lactic acid 
bacteria (capsule, powder or 
selected dairy products)

• Compliment the normal GI flora 
by enhancing gut immunity 
against GIT infection

Oligosaccharides
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What does the literature say?

Colbey et al. 2018
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Proposed mechanisms of action for enhancing immune 
function in the GI & respiratory tract with probiotics

Pyne 2015

West et al. Sports Science Exchange. Vol 28. #179. 2017
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Practical information for athletes

• Dietary modification should be addressed to improve gut health and 
immune function before supplementation is considered, particularly in 
relation to increasing the diversity of the microbiota with dietary fibre. 

• Some probiotic supplements have an evidence base for reducing URS and 
GI symptoms in athletic cohorts. Dosages in commercial applications are 
consistent with the dosage used in research trials. Consuming greater 
amounts than recommended should be approached with caution and 
trialled before travel and competition. 

• Carbohydrate intake pre-exercise and during exercise moderates the 
exercise-induced immune response, which may be important during heavy 
training periods or prolonged exercise. 

• Adequate energy intake is coming to the fore as a strong predictor of 
greater susceptibility to illness and impaired immune function. Meeting 
the energy demands of exercise is important for good health. 

West et al. Sports Science Exchange. Vol 28. #179. 2017
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Speedy recovery

• Challenging in multiple events, 
prolonged training, ≥2 sessions/d

• Poor attention to nutrition 
recovery ➔ compromise 
performance at next training 
session or competition

• RE-ality:

– Fatigue, loss of appetite, post-
exercise commitments, post-
competition activities
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Vitamin D 
(calciferols)

• Not technically a 
vitamin, more like 
a hormone

• Essential for 
maintaining 
normal calcium 
metabolism

– increasing 
intestinal calcium 
absorption

Holick 2007
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Other functions of vitamin D

• Non-calcium actions

• Regulates the expression 
of >1,000 genes in a 
variety of tissues

• Muscle repair & 
remodeling

• Muscle function

• Innate & acquired 
immunity

• Cardiac structure & 
function

Holick 2007



Positive 
correlations of 
25(OH)D with 

improved VO2max

Dahlquist 2015



Dahlquist 2015
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Risk factors for Vitamin D deficiency

http://www.mayoclinicproceedings.org
/article/S0025-6196(13)00404-
7/fulltext
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So what to do?

Owens et al. 2018
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Take home message

Get the basics 
right

Systematic & 
evidence-based 

approach

Be practical & 
realistic



Thank you


