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Abstract
Water is an essential constituent of living matter; and rehydration is very important for athletic performance. The body loses 

through sweat salt and minerals, together with water; and only water intake causes a decrease in blood sodium concentration 
that inhibits the nerve center that is responsible for the triggering of thirst. The aim of the study was to identify the relevant 
aspects of hydration in sport. The  loss of 25% of the body water is incompatible with survival; and a decrease in body fluids 
of only 2%, a drop that is not even perceived as thirst, determines a reduction in exercise capacity by 15%, a highly significant 
percentage when talking about sports. Moreover, dehydration is highly correlated with fatigue. 

Regarding the amounts of liquid that must be managed in a training session, they differ depending on the amount of fluid 
loss in each athlete. The most accurate determination method is to weigh the athlete at the beginning and at the end of train-
ing sessions; the weight variation (considering the liquids ingested during exercise) representing the amount of fluid loss. The 
amount of liquid that must be ingested to balance the proportion of water is 1.5/1 to 1.5 liters of fluid intake per 1 liter of liquid 
loss. 
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Introduction
It is important to draw attention to the fact that the 

thirst of athletes is not an accurate indicator of the state of 
hydration of the body. The body loses through sweat salt 
and minerals, together with water; water intake causes a 
decrease in blood sodium concentration that inhibits the 
nerve center responsible for the triggering of thirst. The 
health of athletes must be a constant concern to facilitate 
the obtaining of athletic performance, by optimizing the 
functional capacity of the body (Gürses et al., 2018; Bădău 
& Paraschiv, 2007). Studies have shown that a water 
deficit up to 1.6% of body weight negatively affects health 
through: thermal stress, cognitive disorders, cardiovascular 
and functional overload of the body, occurrence of fatigue, 
increase in the recovery time (O’Connell  et al., 2018; 
Logan-Sprenger et al., 2015; Lopez et al., 2011).

The aim of the study was to identify the relevant aspects 
of hydration in sport.

Hydration
There is a precise balance of electrolytes between 

the intracellular and extracellular compartments, which 
maintains nerve and muscle function (Von Duvillard 
et al., 2004; Speedy et al., 2001). Electrolyte balance is 
maintained by oral administration of substances containing 
electrolytes, while excesses are excreted by the kidney. The 

rate of absorption and excretion of fluids and electrolytes is 
mediated hormonally, basically by the antidiuretic hormone 
(ADH), aldosterone and the parathyroid hormone (PTH). 
Variations in physiological levels may cause cardiac and 
neurological changes. Doctors should know and carefully 
manage risks such as dehydration and hyperhydration, 
especially hyponatremia. The most important electrolyte is 
sodium, which is lost through sweat. Low sodium levels 
may lead to changes that can be exacerbated by the effects 
of dilution by fluid overload. Intake of potassium - another 
important electrolyte - also needs to be monitored due to 
urine and sweat losses.

Dehydration 
Heat and fluid losses through stressful exercise are 

stressors which cause normal homeostasis in athletes. 
Replacing fluids reduces the risk of disorders caused by 
heat and improves exercise performance. More than 2% 
of weight loss during training sessions can affect the 
cardiovascular response (Wharam et al., 2006; Saunders et 
al., 2004). Maintaining skin perfusion and cardiac output 
enables cooling by evaporation through perspiration. 
Fluids should be consumed in quantities equivalent to 
losses occurring through perspiration. Athletes need to 
rebuild their reserves of depleted fluids by drinking large 
amounts of water with electrolytes (Reid et al., 2004; 
Saunders et al., 2004). Often, the athlete is instructed to 
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oral rehydration solution containing electrolytes such as 
beverages dedicated to athletes. Aqueous mixtures of salt, 
sugar and water would have to be administered orally. 
The optimum concentration for efficient gastric emptying 
to reach osmotic equilibrium is available in the form of 
sports drinks marketed by companies specialized in their 
production such as the Multipower Company. However, 
these sports drinks might not have enough sodium, because 
if they were equivalent to the levels of sodium sweat losses, 
they could be unpleasant to taste. Most soft drinks contain 
little or no sodium, affecting the osmotic balance and do 
not help the body to recover the losses during training 
(Shirreffs et al., 2004). The rehydration strategies can be 
simple: after a workout, rehydration can be performed with 
milk, which is rich in electrolytes.  

Sports drinks contain, in principle, a suitable 
carbohydrate (6%) to optimize absorption in the intestine 
after gastric emptying. Emergency medical care should 
be applied in more severe cases, e.g. fainting, loss of 
consciousness, altered mental status, or persistent nausea 
accompanied by vomiting. These symptoms require 
intravenous rehydration. Rehydration solutions, either oral 
or IV, must contain electrolytes to replace sweat losses 
or renal excretion. Generally, only prolonged workouts 
that exceed 60 minutes require rehydration through drink 
consumption. With little effort, suitable electrolytes and 
calories should be administered to a balanced diet, while 
excess can be detrimental. Juices (juices, water, not only 
sugar and food coloring) or milk, and sports drinks can fill 
the void left by the lost electrolytes and can saturate the 
muscle glycogen (Table I).

Hyperhydration and hyponatremia 
Hyponatremia occurs in a very high proportion of 

marathon runners and may be severe, especially in runners 
that are not performant. The use of NSAIDs may increase 
the risk of hyponatremia. Ultra-marathon supplements 
may require the use of salt. Attempts to charge water 
are useless, because water is generally eliminated in the 
urine, leading to depriving the athlete of more valuable 
salts. In recent marathons, it was attempted to use water 
in combination with glycerol and isomers; however, this 
technique, although legal in international competitions, has 
not yet been fully assessed regarding the safety of athletes 
(Ayus et al., 2005; Hew et al., 2003).

“drink more than he needs.” However, in recent years, 
hyperhydration dangers, especially in the case of non-elite 
athletes, have been found to gain ground. Hypo-osmolar 
fluid hyperhydration leads to hyponatremia, which results 
in many deaths among runners worldwide and especially 
in the US, where most of the studies on this subject have 
been conducted.

Optimum oral rehydration during exercise
The best way to determine the rehydration needs is 

weighing the athlete before and after the race. Weighing 
before and after training can be a guide for the body fluid 
needs. Training should simulate the ambient conditions of 
the respective race: the land, duration, etc. By regularly 
checking weight before and after training, the athlete will 
gradually learn to use subjective perceptions such as thirst, 
sweating and the amount of ambient conditions, and will 
learn to estimate the need for liquids (Dallam et al., 2005; 
Noakes, 2003).

This is an analog exercise scale designed by Borg. Daily 
water requirements for a medium size adult (70 kg) is 
about 2 liters plus the losses related to training. The 
recommendations are mixed benefits of prehydration 1-2 
(235 ml) glasses of water, 2 hours before, and ½-1 (115 
ml) glass before training. Although this is only intuitive 
sense, most liquids could be eliminated through the urine, 
draining the body of sodium. Other 150-300 ml of water 
are needed for every 15-20 minutes of exercise, but this 
may be variable. Post-workout, water supply is required, 
about 1-1.5 liters of water for every kilo lost.

Regarding the amounts of liquid that must be managed 
in a training session, they differ depending on the amount 
of fluid loss in each athlete. For example, an athlete who 
weighed 72 kg before exercise, weighs around 71.5 kg 
after exercise, with 0.5 liters of drinking water for the 
duration of the session, one liter of liquid lost. The amount 
of liquid that must be ingested to balance the proportion 
of water is 1.5/1 to 1.5 liters of fluid intake per 1 liter of 
liquid lost. Since the competitor in the example above only 
had 0.5 liters of liquid in practice, he is found at the end of 
workout in a state of dehydration to be compensated with 
an input of a further 1 liter of liquid.

Prevention and treatment of dehydration
The first treatment line is represented by oral 

rehydration. Minor dehydration is best treated with an 

Table I 
The composition of the beverage replete (personal contribution of Dan Costin)

Beverages Sodium
(mg/100 ml)

Potassium
(mg/100 ml) Carbohydrates Observations

Gatorade 46 12.5 5.8

Skimmed milk 50-55 140-170 5.4 It contains a variety of animal fat
Proteins = 3.5 g/100 ml

Chocolate milk 75-85 135-175 11 Proteins = 3.3 g/100 ml
Isodrink 28 5 3.1
Water from Bucharest 2.99 2.99 0
Amino Vital 4 15 1.7 Amino acids – 308 mg/100 ml
Coca Cola 9-10 negligible 11
Perla Harghitei 8.22 1.67 0
Orange juice 0 188 11
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The symptoms of hyponatremia
Amateur endurance runners are in the greatest danger 

of dehydration, especially those who are not ahead in the 
competition, but those behind the group of runners, who 
spend several hours in the heat. Performant athletes will 
complete a marathon before they become too exhausted, 
while amateur athletes may require several hours to complete 
it (Orchard et al., 2006). Recent reviews have reported a 
high incidence rate of hyponatremia in different runners 
who finished the marathon (Halperin et al., 2005; Peate, 
2005). Participants should also be advised on strategies 
for cooling, instead of drinking too much water. For 
example, some runners bear a white cap containing ice 
cubes to reduce the temperature of the body. Obstacles 
to perspiration such as inappropriate clothing or using 
too much sunscreen should be avoided. Athletes should 
consume sodium to saturate losses. Oral foods such as 
pretzels or crisps are good sources of sodium, salt and 
fat. Some athletes would also require medicines containing 
salt. Guidelines suggest that marathon runners need 400-
800 mg of sodium per hour during heating and hot weather 
conditions (Coyle, 2004; Montain et al., 2006).

Athletes must also be advised that urination may 
continue even in a state of dehydration if hyponatremia 
develops while the body tries to hemoconcentration.

Conclusions
1. Consequently, thirst is quenched by lowering blood 

serum sodium, before fluids are repleted at an optimum 
level. This physiological mechanism is that water is not the 
ideal rehydration fluid in sports. 

2. A suitable rehydration solution contains 6% glucose 
(energogenic role during effort) and a small amount of 
sodium chloride (salt). A solution with a higher glucose 
concentration decreases the rate of absorption of fluid in 
the intestine, as well as an osmotic solution that is too 
concentrated. 

3. The most accurate determination method is to weigh 
the athlete at the beginning and at the end of the training 
sessions; the weight variation (considering the liquids 
ingested during exercise) represents the amount of fluid 
loss. 

4. The amount of liquid that must be ingested to 
balance the proportion of water is 1.5/1 to 1.5 liters of fluid 
intake per 1 liter of liquid lost. 

5. It is recommended that the training sessions contain 
several rehydration breaks every 15 to 20 minutes, when 
the athlete may be given 150-200 ml fluid intake. 

6. Administration of larger quantities of fluids at rare 
time intervals is not recommended because it exceeds the 
intestinal fluid absorption rate.

7. The administration of rehydration fluids during the 
training sessions is beneficial for sports performance and 
may prevent fatigue.
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