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Рекомендовано до видавництва Президією громадської наукової організації «Всеукраїнська Асамблея докторів 
наук з державного управління» (Рішення від 16.09.2024, № 6/9-24) 

 
Журнал видається за підтримки КНП "Клінічна лікарня No15 Подільського району м.Києва",  

Центру дієтології Наталії Калиновської. 
 

Журнал заснований з метою розвитку наукового потенціалу та реалізації 
кращих традицій науки в Україні, за кордоном. Журнал висвітлює історію, теорію, 
механізми формування та функціонування, а, також, інноваційні питання розвитку 

медицини, психології, педагогіки та. Видання розраховано на науковців, викладачів, педагогів-практиків, представників органів державної влади 
та місцевого самоврядування, здобувачів вищої освіти, громадсько-політичних діячів. 

Журнал включено до міжнародної наукометричної бази Index Copernicus (IC), Research Bible, міжнародної пошукової системи Google Scholar. 
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THE SPECIFICS OF THE REGULATION OF THE WATER 

BALANCE IN THE BODY OF A SPORTSMAN 
 
Abstract. The actual problem of the modern sports as the restoration of the 

water balance in the sportsman’s body has been described in the article. Water is the 
most important component of the human body, which is necessary for the regulation 
of the temperature of the body, moistening of the skin, the transportation of oxygen 
and other nutrients to cells, etc. The use of the optimal amount of water is an 
important condition of the effective physical capacity for work and better endurance 
of a sportsman. The normal water balance is a determinant of maintaining of a 
sportsman’s physical capacity for the work, the normal work of brain during the 
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training and the restoration after the injuries. The negative water balance, or 
dehydration, can disrupt the work of the cardiorespiratory system, thermoregulation, 
can cause the threat of the injury and even death of a sportsman. The correct water 
balance is one of the most important components of the healthy lifestyle. 

The purpose of the article is to analyze the processes of the regulation and the 
restoration of the water balance in a sportsman’s body. The methodology of the 
research includes the investigation of the special literature in the aspect of the 
correcting and the restoration of the water balance; the establishment of the 
relationship between the regulation of the water exchange and the effectiveness of 
the physical exercises; the definition of the peculiarities and the factors that lead to 
the violations of the processes of management of the water balance in the 
sportsmen’s bodies. The scientific novelty of the article consists of the definition of 
the interrelationships of the certain patterns that affect the stabilization of the water 
balance in the body of the sportsmen; the systematization of the main causes that 
lead to dehydration during the physical activity; the generalization of the existing 
systems of the restoration of the water balance in the process of sports activities. 

As the result of the structural and logical analysis of the special literature, the 
specifics and the factors have been established which influence on the violation of 
the regulation of the water balance. In the difficult conditions of the transformation 
of the modern sports, it is absolutely necessary to create the modern method of the 
independent regulation of the water balance by each sportsman. The essential 
relationship between the regulation of the water balance and the effectiveness of the 
sports activities has been grounded. 

Keywords: regulation, water balance, dehydration, metabolism, sportsman, 
physical activity. 
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СПЕЦИФІКА РЕГУЛЮВАННЯ ВОДНОГО БАЛАНСУ В 

ОРГАНІЗМІ СПОРТСМЕНА 
 
Анотація. У статті описано актуальну проблему сучасного спорту – 

відновлення водного балансу в організмі спортсмена. Вода є найважливішим 
компонентом людського організму, який необхідний для регуляції темпе-
ратури тіла, зволоження шкіри, транспортування кисню та інших поживних 
речовин до клітин тощо. Вживання оптимальної кількості води є важливою 
умовою ефективної фізичної працездатності та кращої витривалості спортс-
мена. Нормальний водний баланс є детермінантою підтримання фізичної 
працездатності спортсмена, нормальної роботи мозку під час тренувань і 
відновлення після травм. Негативний водний баланс, або дегідратація, може 
порушити роботу кардіореспіраторної системи, терморегуляцію, обумовити 
загрозу травми і навіть смерті спортсмена. Правильний водний баланс є 
однією з найважливіших складових здорового способу життя. 

Мета статті – проаналізувати процеси регулювання та відновлення 
водного балансу в організмі спортсмена. Методологія дослідження включає 
вивчення спеціальної літератури в аспекті корегування та відновлення водного 
балансу; встановлення взаємозв’язку між регламентацією водного обміну та 
ефективністю занять фізичними вправами; визначення особливостей і 
чинників, які обумовлюють порушення процесів управління водним балансом 
в організмі спортсменів. Наукова новизна статті полягає у визначенні 
взаємозв’язків певних патернів, які впливають на стабілізацію водного 
балансу в організмі атлетів; систематизації основних причин, які призводять 
до зневоднення в процесі фізичних навантажень; узагальненні існуючих 
систем відновлення водного балансу в процесі спортивної діяльності.  

В результате структурно-логічного аналізу спеціальної літератури було 
встановлено специфіку та чинники, які впливають на порушення регулювання 
водного балансу. В складних умовах трансформації сучасного спорту вкрай 
необхідним є створення сучасної методики самостійної регуляції водного 
балансу кожним спортсменом. Доведений суттєвий взаємозв’язок між 
регулюванням водного балансу та ефективністю спортивної діяльності.  
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Problem statement. Water is the most important nutrient of all necessary to 

the human body. Water is needed to regulate body temperature, hydrate the skin and 
deliver oxygen and other nutrients to the cells. Without water, there can be no life-
flowing processes. Without water, life itself is impossible. Loss of more than 10% 
of the body's water leads to its death [1, 2]. 

Also, the consumption of the necessary amount of water is an important 
condition for optimal physical performance and endurance. The body's water content 
depends on the physical performance of the athlete, the speed of recovery processes, 
the ability to withstand a variety of stresses and the state of health [3, 4]. 

During training, especially in a heated room, there may be severe sweating, 
which in turn can lead to loss of moisture and electrolytes in the body. Fluid loss 
from the body potentially leads to a number of diseases, if not in time to correct the 
balance, and leads to dehydration and excess water content in the body, which can 
present serious problems for athletes [5, 6]. 

Review of recent research and publications. David Heber, professor and 
director of the Center for Human Nutrition at the University of California, argues 
that consuming at least 2 liters of water a day contributes to weight loss [5]. During 
the process of weight loss, the body actively burns fats, while secreting a large 
number of toxins that need to be removed from the body. It requires enough water. 
The less water a person consumes, the more its body will delay. Cells are 
overflowing with water, which gives the appearance of an overweight person. When 
a person drinks enough fluids, the body does not need to engage in "accumulation" 
and it uses moisture where necessary - to improve digestion and control excess 
weight, to prevent cellulite and skin aging [7, 8]. 

Loss of 1% of water causes thirst, 2% - a decrease in endurance. Special 
studies conducted with the participation of runners in the middle distance, showed 
that this condition leads to a decrease in athletic performance by almost 4%. If these 
indicators reach 3% - reduced strength, 5% - may appear muscle weakness, apathy, 
nausea. The loss of 9-12% of water by the body without its rapid replenishment 
inevitably leads to death. For comparison, with the loss of 40% of proteins, fats and 
carbohydrates, the effects on the body are not fatal [9, 10]. 

According to the American College of Sports Medicine (ACSM), because 
fluid requirements can vary significantly depending on the person, climatic factors 
and physical activity, athletes need to develop an individual [1, 11]. 

The purpose of the article: to analyze the processes of regulation and 
restoration of the water balance of athletes. 

The object of the study: means of regulating the restorative processes of the 
water balance of athletes. 
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The objectives of the research are to study and generalize these literary 
sources concerning the processes of regulation and restoration of water balance in 
the athlete's body; actively searching for ways to restore the water balance of athletes. 

Research methods: studying specialized literature on the problem of 
regulation and restoration of water balance; identify the relationship between water 
balance adjustment and the effectiveness of physical activities; identify features and 
factors that may affect a failure in water balance regulation. 

Presentation of the main material of the study. Normal water balance is a 
prerequisite for maintaining the physical performance of the athlete, for normal brain 
function during physical activity and for recovery from injury. Negative water 
balance, or dehydration, can disrupt cardiovascular function and thermoregulation 
and create a threat of injury and even death of an athlete. Because thirst is an 
extremely unreliable indicator of fluid need [12, 13]. 

According to a generalized analysis of scientific, methodical and special 
literature, water in living organisms can be in several states: 

- free water - the basis of many biological liquids (blood, lymph, saliva, 
urine, etc.); 

- hydration water - is a component of the hydrate of inorganic ions, proteins, 
polysaccharides and nucleic acids. Do not freeze below 0° C or show the nature of 
the solvent. The loss of water leads to tissue aging, especially skin shrinkage. 

- fixed water - a hydrate that is concentrated in a closed structure of different 
molecules or membranes but does not belong to them. Unlike hydration, fixed water 
freezes at temperatures below 0° C, dissolves substances and participates in 
exchange reactions. 

Comparison, systematization and synthesis of scientific information [2, 14, 15] 
the quality and quantity of water indicate that water is involved in the following 
processes: 

- dissolution of substances, which causes an increase in the speed of many 
reactions; 

- transport of substances during the digestion of food in the gastrointestinal 
tract, delivery of nutrients to the cells of the body and excretion of metabolic 
products from the body with urine and sweat;  

- it maintains the structure and function of cell tissue, which makes the 
chemical process in the body very orderly; Increasing the amount of water in the 
body, for example, can cause mitochondria to swell, leading to changes in energy 
formation (ATP); 

- biochemical reactions of metabolism of carbohydrates, lipids, proteins, 
ATP (hydrolysis, hydration, dehydrogenation), for example, the decomposition 
reaction of ATP occurs with the participation of water and is called ATP hydrolysis; 

- maintain the acid-base balance of the body environment, because water is 
partially decomposed into hydrogen ions and hydroxyl ions; 
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- the creation of osmotic pressure, which depends on the concentration of 
organic and inorganic substances dissolved in it, as well as on the hydration of 
proteins; 

- lubricate the mechanical protection of the working surface (such as joints, 
adhesives, muscles, etc.); 

- ensures the processes of thermoregulation of the body, since about 50% of 
the heat given off is released from the body through the evaporation of water. 

Maintaining an optimal water balance is a good task for a skin athlete. On the 
basis of the above-mentioned structural and logical analysis of special literature, it 
is possible to formulate such special recommendations. If the loads are insignificant 
and short-term, then water losses should be replenished with water, since it is water 
that is lost in significant quantities. In this case, it is better to use still water. It is 
believed that weak 2%-8% solutions of carbohydrates (glucose, sucrose, maltose, 
maltodextrin) have a positive effect on sports performance. It is good to drink 
mineral waters (but not more than 1-1.5 liters per day), which usually contain a small 
amount of basic minerals (magnesium, sodium, potassium). However, there are a 
few important details to know. Sodium salts, in addition to retaining water in the 
body, also cause a feeling of thirst, increase sweating. Potassium and calcium salts 
increase urination, thus removing water. With profuse sweating, the concentration 
of salts in body fluids increases, so their additional consumption during muscle work 
can be harmful. Adding salts to drinking water increases the speed of its 
transportation from the stomach and absorption by the intestines. The addition of 
glucose (sugar) and other carbohydrates, on the contrary, slows down. However, 
maintaining blood glucose levels increases performance. Fructose is poorly 
absorbed by the body, especially if you take it without combining it with other 
supplements. In addition, its high concentration can lead to the risk of diarrhea. The 
maximum rate of water absorption by the body does not exceed 800 ml/h.  

Therefore, water regulates body temperature and constitution, feeds nutrients 
into cells, discharges decomposition products from the body, and performs various 
functions. Almost all life processes are carried out with the participation of water. 

Dehydration is the loss of fluid by more than 2% of body weight. This kind of 
physical condition increases the physical tension and the load that people feel when 
they exercise. As the body dehydrates, the amount of circulating blood and sweat 
decreases, and the body temperature increases. By preventing the possibility of 
overheating, the body allocates more resources to deliver blood to the skin to 
distribute heat and sweat. As a result, the amount of fluid in the bloodstream that 
delivers oxygenated blood to working muscles, lungs, and other organs is reduced. 

Dehydration can negatively affect athletic performance during aerobic 
exercise, especially if training takes place in warm or hot conditions, as well as 
mental and cognitive performance. A decrease in the intensity of training is 
associated with the strength of the temperature load, depends on the complexity of 
the exercise and the individual characteristics of the person. 
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Dehydration increases the chances of getting exhaustion from overheating and 
heat stroke from physical exertion. This condition of the body and a lack of sodium 
cause skeletal muscle cramps. Dehydration can be classified as mild, moderate, or 
severe, depending on the amount of fluid lost that has not been replaced. Severe 
dehydration is life-threatening. 

Proper water balance is one of the most important components of a healthy 
lifestyle. The issue of proper drinking is especially relevant for athletes - after all, 
the efficiency of its work depends on how efficiently and smoothly all body systems 
work. Drinking regime is a rational procedure for drinking water. Its observance will 
help maintain the water balance of the body and the amount of salts is normal. 

The type of physical activity plays an important role in the formation of water 
balance in athletes. In athletes who mainly experience aerobic loads (mainly striking 
types of martial arts, long-distance running, etc.), even at rest, the blood is less 
viscous than in others. At the same time, with dehydration of 4-5% of body weight, 
which occurs relatively quickly, such athletes have a 20-30% decrease in 
performance. It happens differently with anaerobic loads (weightlifting, 
powerlifting, sprinting, etc.). In this case, the blood viscosity in athletes is almost 
the same as in untrained individuals, and dehydration practically does not affect 
performance. Therefore, for example, with short-term exertion for 30-60 minutes, it 
is not necessary to drink water. However, if you increase the training time, the 
amount of work and reduce the rest time, then drinking water will help improve 
results. Thus, during aerobic loads, dehydration reduces the athlete's performance 
by 20-30%, with anaerobic loads, dehydration does not affect the result. Drinking 
water during physical activity of an enhanced regime is necessary, while as soon as 
possible and preferably in the same volumes that were before the load. This is 
especially true when the temperature of training and competitions is high. 

Since muscles contain the most water (72%; bones contain 22%), the more 
muscle we have, the more water we have in our body. The total content is between 
50% and 70%, depending on age), with more children than the elderly. Due to a 
decrease in the number of muscles, women have about 10% less water than men) 
and constitution. In contrast, the protein content of human body is 14-23%, fat - 4-
27%, and mineral content is 4.9-6%. Water in the body can be found either inside 
cells (approximately 62% of the total) or outside cells (approximately 38%). The 
average half-life of water that enters the body is 3.3 days. When we consume as 
much water as we lose, our body maintains hydration. This condition is regulated by 
various hormones, but fluid intake should be wisely planned. 

It is important not only to restore the water balance in the body, but also to try 
to maintain it at the necessary level. So, if you have a long workout in a high 
temperature, you need to find a way to maintain water balance during the workout 
(for example, every 15-20 minutes in small sips). If this is not possible, you should 
drink before training (a few glasses of water 15-20 minutes before training) and 
restore fluid loss as soon as possible at the end of training. Drinking water should be 
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cool, not warm, as this will lead to the rapid movement of the drink through the 
digestive tract and further dehydration. 

The most optimal is the replenishment of water reserves with an intensity 
corresponding to the intensity of its losses. It is necessary to create a method for 
independent regulation of the athlete's water balance. 

Conclusions. On the basis of the study, the following conclusions can be 
formulated. 

1. As a result of the study of specialized literature on the problem of restoring 
water balance, features and factors that can affect the failure in the regulation of this 
process were identified. 

2. It is necessary to create a method for independent regulation of the 
athlete's water balance. 

3. A significant relationship between the regulation of water balance and the 
effectiveness of physical activity has been revealed. 

Prospects for further research. Spreading not only among athletes, but also 
among all people information about the benefits of water, because water contributes 
to fat burning, normal functioning of kidneys, metabolic processes, high performance, 
etc.  
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