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Importance of Sports Science 

for Monitoring Exercise

1. Monitor & assess performance
• Aerobic (VO2max & Yo-Yo – “beep” tests)

• Anaerobic (windgate, speed tests etc)

• Strength & conditioning programmes

2. Nutrition assessment 

3. Help prevent injury & improve recovery 

4. Monitor thermoregulation and measure 
hydration.

Sports Science for                    

International Organisations
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Athletes don’t do a good job 

replacing what they lose in sweat

Total Body Fluid Volumes 

by Age and Sex

% body weight
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(IOC Consensus Statement on Sports Nutrition, Lausanne, 2010)

Dehydration

“Dehydration, if sufficiently severe, can impair

performance in most events, particularly in warm and

high-altitude environments. Athletes should be well

hydrated before exercise and drink sufficient fluid

during exercise to limit dehydration to less than about

2% of body mass. Chilled fluids may benefit

performance in hot conditions”

*

Dangers of Dehydration

■ Cardiovascular system

•↓Blood flow to muscles and skin

•↑Heart rate

■ Body “cooling” system

•↓Sweat rate during exercise

■ Strongly associated with fatigue during exercise
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How Much to Drink?

hyponatremia (over-hydration and a diluting of blood-

sodium levels), including a young woman who died 

during the 2002 Boston Marathon

9

Electrolyte Loss in Athletics

■ Sweat loss replaced with plain water can result in a 

prompt diuresis due to 

• ↓plasma sodium concentration

• ↓plasma osmolality
(Nose et al. 1988).

■ Where rapid re-hydration is vital (eg. in 

marathon), CHO-electrolyte solutions have been 

found to be more appropriate for fluid 

replacement (Costill et al. 1973; Gonzalez-Alonso et al. 1992)
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Electrolyte Loss in Athletics

■ Level of electrolyte loss 

depends on sweat rate, sweat 

composition and fluid intake 

during exercise

■ Sweat patch is more practical 
for measurement in a field 
setting (Shirreffs et al. 2005; Maughan et 

al. 2004)

11

Electrolyte Loss in Athletics

• Sodium (Na+) is the most 

important electrolyte lost in 

sweat (Shirreffs and Maughan 1997)

■ Maintenance of electrolyte 

balance can help to limit the 

deterioration of athletic 

performance (McGregor et al. 1999; 

Ostojic and Mazic 2002; Welsh et al. 2002)
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Guidelines

International Olympic 

Committee “Nutrition for 

Athletes” (April 2012) based 

on the International 

Consensus Conference, Oct 

2010

Susan M. Shirreffs & Michael N. Sawka (2011) Fluid and 

electrolyte needs for training, competition, and recovery, 

Journal of Sports Sciences, 29:sup1, S39-S46.
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Fluid Intake 

Before Competition

■ Athletes should drink sufficient fluid 

with meals on the day before 

training or competition to ensure 

adequate hydration on the morning of 

competition

■ Athletes should continue drinking water 

or carbohydrate-containing fluids 

during the hours leading up to warm-up 

before training or competition
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Fluid Intake 

Before Competition

■ It is recommended that 

athletes have a final large drink 

about 60 minutes before the 

start of training or race

■ Before training or race, 

athletes should having an extra 

drink during the 15 minute

period immediately before the 

start of the event

15

How Much to Drink?

■ Drinking should “almost” equal 

sweating

■ Don't gain weight during 

exercise

• Measure body weight both 

before and after

■ Practice drinking (!!) during the 

15 minutes before training.
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What to Drink?

What to Drink?

■ During training and 

competition, all drinks 

should contain some 

carbohydrate and sodium 

(salt)

■ This helps to maintain pace 

and concentration instead 

of succumbing to fatigue
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During Training & 

Competition

■ It is best for athletes to stick to well-known 

sport drinks that they are familiar with to avoid 

stomach distress or other consequences

****Be Careful of Advertising!!****

18

Rehydration after 

Training & Competition

■ This process is part of the preparation for the 

next exercise session 

■ All athletes will perform below their best if they 

are not well hydrated when they begin exercise
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Rehydration after 

Training & Games

■ Aim to drink about 1.5 litres of fluid for 

each kg of weight loss in training or 

competition 

■ Drinks should contain sodium (the main 

salt lost in sweat) if no food is eaten at 

this time

■ A little extra salt may usually be added 

to meals when sweat losses are high, but 

salt tablets should be used with caution

20

Urine Colour

■ If you are passing urine less 

often than normal, you may be 

dehydrated

■ If urine colour becomes darker 

than what is normal for you, then 

you may not be drinking enough. 

Check your urine colour against 

the chart
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How to Monitor 

Hydration Status

■ How did you feel?

■ How did you perform? 

■ What was your weight loss over the session? 

• This should generally not exceed about 1-2% of body 
mass. 

■ Did it make you feel uncomfortable? 

■ Did you take time out to drink?

45

Take Home Messages (1)

■ Maintaining hydration is important for performance

■ Fluid intake before, during (where appropriate) and 
after exercise is especially important in Hong Kong 

■ Salt replacement is important when sweat losses are 
high
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Take Home Messages (2)

■ For athletes in Hong Kong, fluid should be freely 

provided when they exercise in the heat regardless of 

the flavor of the drinks.

■ Athletes should to take a water break after exercising 

for every 30-40 minutes.

■ Clothing should be lightweight and limited to one 

layer of absorbent material to facilitate evaporation of 

sweat

46

Take Home Messages (3)

■ Drinking too much can be harmful or uncomfortable

■ Every athlete is different because they have different 
sweat losses

■ A personal hydration plan would work best

■ Temperature of drink is recommended to keep at 10℃-
15℃
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