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PRE, DURING AND POST SPORT: HYDRATION STRATEGY

 Ian Freeman BSc (Hons)

Introduction

During exercise the increase in body temperature (heat) to support muscular work eventually has to be dissipated.  The human body is not the most effective thermoregulator therefore heat will continue to rise uncontrollably to beyond tolerable limits (core temperatures exceeding 40o degrees C can lead to heat stroke, kidney failure, cramping, vomiting and ultimately death) the human body has two main means of heat loss. This strategy should be applied to all exercise environments, not just situations of heat and humidity.

Blood directed toward the skin in an attempt to reduce body temperature (vasodilation) during exercise increases, this is to try to meet a convective current (wind, lower air temperatures, etc) facilitating heat loss to the external environment.

This is in conjunction with an increased production of sweat which also serves to reduce body temperature via evaporative heat loss to the external environment. This is a limited process due to the levels of body fluid available to facilitate sweat production. Body water levels are drawn from blood plasma (fluid portion of blood) which produces a downturn in performance if adequate hydration is not carried out.

Fluids are also lost from water vapour loss from exhalation, energy store replacement and hormonal requirements (ADH)

The continuation of sweat loss leads to a reduction in body water, which eventually leads to a limitation in the body’s ability to lose heat. The eventual outcome if not corrected is dehydration (loss of body fluids) which again is a major limiting factor in sport performance if not correctly dealt with.

DEHYDRATION

Do not underestimate the effects that minimal dehydration levels can impart on sport performance. It is well documented and researched that a 2% decrease of hydrated body weight can lead to a 20% decrease in sport performance. The reduction in sport performance is a direct result of the body’s inability to dissipate heat. 
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WARNING SIGNS OF DEHYDRATION

During training and competition it is important to make simple gauges of your state of hydration. One main problem is that thirst itself is not an accurate indicator of dehydration, dry lips or thirst indicate that you are already severely dehydrated and that fluids are required quickly.

At rest the human body tends to balance water intake with water output. However in preparation for exercise you should ensure that adequate hydration is administered, if any of the warning signs are evident you should act accordingly to maintain an adequate hydrated state.

In warm environments (exercising or at rest) can be dangerous. Warm weather training is becoming more and more popular but the pitfalls are much wider. 

Flying on pressurised aircraft, air conditioning at hotels, bus rides in hot conditions etc will induce dehydration if fluids are not administered.

Research shows that it is good practice to drink 500ml of fluid the night prior to exercise and at least another 500ml on waking to maintain a hydrated state.

It is recommended that you sip fluids little and often to maintain fluid balance. During exercise it is recommended that you drink 300-500ml per 30-45 minutes of exercise.

WHAT FLUIDS TO DRINK?

The restoration of body fluids is extremely important following exercise, however fluid type can effect an individual’s hydration status. The ingestion of water will reduce dehydration levels during exercise and will also offset the increase in body temperature. Water is a readily available means of balancing hydration, however there are pitfalls, water is heavily retained in the stomach and lower intestine for absorption this leaves you with a ‘bloated’ sensation and serves to discourage from drinking more. Furthermore water contains no energy or sodium levels, ingest too larger amounts of water too quickly will lead to the ‘flushing out’ of your electrolytes (sodium and potassium) and the onset of the condition Hyponatremia. This leads to cramps, nausea and a major drop off in performance. 

Further to ingesting just water has led to a significant increase in the number of isotonic sports drinks (High 5, Maxim, PSP22, Lucozade etc) available today. These drinks replace energy stores with levels of Carbohydrate to offset glycogen (glucose) depletion, and most replace electrolytes also to offset the fluid loss due to sweating.

Isotonic means that the carbohydrate (glucose polymers) and electrolyes are in balance with your own body fluids, this means that the fluid is absorbed via gastric emptying into the bloodstream faster than water due to its osmotic pressure (The isotonic drink is a less dense substance than blood therefore shunted faster into the body). Research shows that cooler drinks with a sodium content are more rapidly absorbed in the stomach and released into the bloodstream.

Most of these drinks differ in energy content and taste, it is up to the individual to find which suits them best. It is important to find a palatable drink due to the fact that;

a. You will use it for long periods of time

b. Make sure it does not leave you bloated

The carbohydrate content should be between 4-8 grams per 100ml of fluid, do not make the mistake of trying to add more powder/juice to the measure of water.

Research has shown that acute levels (high content doses) of glucose drinks are of no use in increasing endurance performance and serve to inhibit fluid absorption and be of no isotonic value thus leading to dehydration, gastro-intestinal discomfort and decreased performance. 

A 5% powder/juice concentration to 500ml of water ratio is a good barometer for an optimal sports drink.

If you struggle to afford such sports drinks a home made replacement would help, you can use a light diluted squash (fruit drink) which replaces lost carbohydrate but also add a pinch of salt (this will not affect the taste of the drink) this will also assist with maintaining your sodium and mineral levels lost through sweating. 

HYDRATION DURING EXERCISE; HOW MUCH TO DRINK?

Duration and intensity of exercise will govern the amount to drink and at which ratios.

As stated earlier it is good to drink 500ml of fluid before retiring and 500ml upon waking.  Drink little and often before and during exercise, avoid ingesting large quantities of fluid in one go as this will not help continuous performance and will not promote good drinking practice or returning to re-hydrate at regular intervals during the session. Take every opportunity to re-hydrate during sessions, try to tolerate the maximum amount of fluid at all times and get used to this feeling during training and competition.

POST EXERCISE HYDRATION; HOW MUCH TO DRINK?

Research has shown that athletes find it difficult to replace all fluids post endurance or high-intensity exercise, this is known as involuntary dehydration. It has been suggested that athletes tend to replace approximately 50-75% of fluids loss via voluntary hydration during exercise. Possible answer to this are that fluid loss due to sweating is not being counteracted by the amount of fluid ingested and absorbed via gastric emptying.

A good re-hydration strategy is important to maintain optimal post-exercise health and readiness for following sessions. Similar to refuelling the body must be re-hydrated also. The difficulty lies in the estimation of these fluid losses, some basic indicators are in place to roughly predict fluid loss such as pre and post exercise body weight. 

The table (fig 2) below will help predict the re-hydration amounts post-exercise.

Aim for body weight fluctuations of no more than 1% of normal weight.

	Body Weight (Kg)
	2% fluid loss

Kg = litre
	4% fluid loss

Kg = litre

	40
	0.8
	1.6

	50
	1.0
	2.0

	60
	1.2
	2.4

	70
	1.4
	2.8

	80
	1.6
	3.2

	90
	1.8
	3.6


(fig2) (Isostar Consumer Relations, 1994)

Try to re-hydrate with sports drinks as well as using them during exercise, this will facilitate a faster recovery due to muscles becoming more permeable (ready to absorb) to carbohydrate following exercise this also works for electrolyte levels also. 

Using the table if a 70 Kg sport performer has lost 2% of their body weight it is ideal post exercise to re-hydrate with at the very least 1.4 litres of fluid although it is strongly recommended than you increase this to approximately 1.8-2.0 litres of fluid.

Remember; the re-hydration volume of fluid ideally should be greater than the volume of fluids ingested to offset the loss from sweating.  
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