Hydration

The importance of fluid

‘Loss of fluid and reduction in the body’s carbohydrate stores are the two major causes of fatigue in prolonged exercise’ 

Consensus statement – Maughan et al. Br J Sports Med 1993; 27:34-5

Although carbohydrates are essential for providing energy, your body also needs water to function optimally. With an average of 65% of your body consisting of water, it plays a crucial role in many processes in the body. All of us should aim to drink at least 2 litres of fluid a day to keep our bodies fully hydrated.

For regular sports participants, fluid intake becomes even more important. During exercise, body temperature increases and we start to sweat. For this reason, water intake needs to be increased to replace the additional fluids lost as sweat.

Fluid loss

Your body needs to maintain its temperature between 37 and 38°C . Temperatures above this can damage tissues in your body and in certain cases, can be potentially life threatening.

The main mechanism your body has for regulating its temperature during exercise is sweating. As sweat evaporates from your skin it takes with it some of the body heat you have generated through exercising, helping to cool the body. Even light exercise causes fluid loss, but increasing the intensity of your exercise or exercising for longer periods of time will increase the volume you lose as sweat. In addition, climatic changes such as temperature and humidity also affect the amount you sweat.

Sweat is not just water – it also contains salts, known as electrolytes, such as sodium and potassium. The combination of losing both fluid and electrolytes through sweating can increase heart rate, raise the body temperature and even affect energy production, resulting in premature fatigue and impaired sporting performance.

Even small amounts of water lost through sweating can impair your performance. In fact, a water loss of just 2% of your body weight (equivalent to 1.4 litres for a 70 kg man) has been proven to have a negative effect on performance.
This may not sound very much but to put it in context, during a 90 minute game of football you can easily lose up to 4% of your body weight through sweating.

Rehydration

If you do not replace the fluid lost through sweating, your body will become dehydrated. In response to this dehydration, you will feel thirsty and your body will try to conserve the fluid that it has left, so it will reduce the amount of sweat and urine. The effects of dehydration are cumulative and can eventually lead to heat stroke and, in extreme circumstances can be fatal.

Thirst is not a good indicator of dehydration. By the time you feel thirsty your body is likely to already be dehydrated and your performance will already have begun to suffer.

Monitoring the amount of urine you excrete and its colour can help to provide you with an indication of your hydration status. Generally, the darker in colour your urine and the less you urinate, the more dehydrated you are. Ideally, your urine should be a pale straw colour. However, please be aware that other factors can also affect urine production and colour. Urine colour is only intended as general guide to hydration status.

Use this ‘pee chart’ as a guide to your level of hydration and need for fluid.
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Fluid loss by sport

In general, it’s quite easy to lose at least one litre of fluid during each training hour. So, you could easily lose 2% of your body weight through sweat during exercise. The exact volume of sweat lost will vary depending on the type, duration and intensity of exercise but average levels are indicated in the graph below.

Remember, losing as little as 2% of your body weight as sweat can impair performance.
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Combating fluid loss

Here are some simple steps you can follow to limit the chance of becoming dehydrated and avoid the detrimental effects dehydration can have on performance.

· Aim to drink a minimum of 2 litres of fluid every day as part of your regular diet routine. 

· Make sure you drink additional fluids before, during and after exercise. As a general rule, aim to drink 200-500ml of fluid 2 hours before exercise. This will ensure that you start exercise well-hydrated but have allowed enough time for any excess to pass as urine. 

· In addition, you should aim to drink 125–150 ml of fluid every 15–20 minutes during exercise to top up lost fluid levels. 

· Replace any fluid that you have lost during training in your recovery period. The presence of electrolytes, such as sodium in the fluid you drink post-exercise will aid hydration further by improving fluid retention. 

· Begin replacing fluid immediately after exercise by drinking at least 500 ml of liquid. To gain complete rehydration, the volume of fluid consumed should be equivalent to 150% of the body weight lost during exercise i.e. for every 1kg body weight lost, aim to drink at least 1.5 litres of fluid. 

Replacing fluids – why sports drinks are better than water

It is not only water you lose through sweating, you also lose essential body salts. 

Although drinking plain water helps to replace lost fluid, it is not the best solution for rehydration. Sports drinks have been designed to offset the impact of dehydration by replacing both the fluids and body salts that are lost during exercise. Plain water actually reduces the number of electrolytes in your body, diluting your body’s fluids. This ‘tricks’ your body into thinking it has too much water and the thirst mechanism is switched off while urine production may begin to increase. Drinking a fluid containing electrolytes helps maintain the balance, allowing more of the water you have drunk to be retained by the body thereby promoting better rehydration.

Understanding 'tonicity' (i)

Sports drinks are either isotonic, hyptonic or hypertonic. Tonicity (or osmolality) is a measure of the number of particles there are in a solution. In sports drinks these particles will be the dissolved ingredients such as carbohydrate, sodium salts and sweeteners. In blood, these particles include molecules such as sodium, proteins and glucose. Carbohydrates are the main contributors to osmolality in sports drinks.

Isotonic drinks contain the same number of particles per kilogram as your blood and so are quickly absorbed, rapidly replacing fluids and electrolytes that are lost through sweating. Isotonic drinks also contain about 6% carbohydrate so they also help to maintain your energy levels.

Hypotonic drinks maximise the rate of water uptake but generally provide only low levels of calories. Until recently it has been difficult to add sufficient levels of carbohydrate to a sports drink without increasing its osmolality. With the introduction of very long chain carbohydrate polymers however, it is now possible to formulate a hypotonic solution containing effective levels of carbohydrate.

Hypertonic drinks are used to supplement daily carbohydrate intake to help top up muscle glycogen stores. However, they are not effective at rehydrating the body because they contain more particles than blood and so fluid is not easily absorbed. In fact, hypertonic drinks can actually make you more dehydrated. 

Understanding tonicity (ii)

In general, most sports participants favour isotonic drinks as they are in balance with their bodies’ own fluid and can be quickly absorbed – replacing fluid and providing energy. Lightly flavoured isotonic drinks have been shown to encourage drinking, promoting greater hydration than water alone.

Lucozade Sport is an isotonic carbohydrate-electrolyte sports drink. Find out more about Lucozade Sport Drinks.

There are certain sports and situations where serious sports participants may find that one type of sports drink is more effective than others. Lightweight rowers and gymnasts for example, require a controlled calorie intake so often drink hypotonic sports drink for very rapid rehydration, without extra calories; whereas Tour de France cyclists often drink hypertonic sports drinks for high levels of carbohydrate replacement to help sustain performance. These cyclists also need to drink lots of additional fluid to maintain hydration.

Q & A

When should I start drinking to ensure I am fully hydrated before exercising?

It is generally recommended that you drink at least 2 litres of water every day, even when you are not exercising. A regular intake of fluids throughout the day is better than trying to drink a large volume in one go as more of it will be retained by the body. You should aim to drink 400–600 ml of fluid about 2–3 hours before you begin to exercise. This will ensure that you start exercise well hydrated but have allowed enough time for any excess to pass as urine.

Is it possible to drink too much fluid?

There have been occasional reports of ultra-endurance athletes drinking too much fluid and developing hyponatraemia (low sodium levels in the blood) but these cases are rare. Usually, any excess fluid that is consumed is simply excreted in urine. For most athletes, the risk of becoming dehydrated during exercise is far greater than the risk of consuming too much fluid so don’t let concerns about over consumption prevent you from drinking plenty of fluids before, during and after exercise. However if you are worried about drinking to much fluid, avoiding plain water and drinking something that contains sodium, such as an isotonic sports drink, can help prevent blood sodium levels falling too low.

