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 When playing volleyball, there is an optimal mechanism in terms of dissipating heat 

energy from the body, which will evaporate sweat from the surface of the skin. This 

mechanism is also versatile in regulating temperature ranges in the body, where this 

process occurs during the sweating phase which can have an effect on dehydration. 

Dehydration itself is part of the loss of fluid volume in the body so that it can 

experience changes in body mass that occur during exercise. For example, water 

dehydration of 2% is defined as a body mass deficit of 2%. Thermoregulation in sweat 

is the main source of loss of body mass during acute exercise/exercise, but there are 

other factors that contribute, namely the loss of water and carbon dioxide through the 

respiratory tract which is produced by the substrate oxidation pathway. To restore 

stamina optimally as a result of rehydration, there must be a strategy to restore this 

condition. It is known that rehydration is an important factor in recovery, especially 

after exercise, if a player experiences a body mass deficit, they must replace it with 

fluids and electrolytes in preparation for the next training or match. 
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1. INTRODUCTION 

Volleyball is a very popular team sport and is played on evenly divided rectangular courts with standing nets. 

Two opposing teams, one on each side of the net, use their hands to hit a round ball back and forth over the net 

approximately 8 feet (2.4 m). The main types of volleyball are those played indoors on a hard floor, those played 

outdoors on grass, dirt, or other materials, and those played outdoors on sand, which is commonly called beach 

volleyball.  

Volleyball players are at risk of becoming dehydrated due to the physical demands and intensity of the game, 

especially in hot environments. Dehydration can cause fatigue, headaches, nausea, and muscle cramps, which can 

negatively impact performance. The more people force themselves when exercising, the more electrolytes they lose. 

In other words, the greater the training intensity, the greater the losses. A study found that sodium and chloride losses 

increased by nearly 150% when athletes significantly increased their training intensity. Electrolytes are minerals that 

are essential for the body to function. When these minerals are in liquid, they dissolve and become associated with a 

negative or positive charge. These charges allow them to perform many necessary bodily functions. (Graham P Bates 

and Veronica S Miller. 2018) 

Calcium, sodium, and potassium are some of the most important electrolytes. Other electrolytes include chloride, 

magnesium, and phosphate. All of this is necessary for the body to function. They are important for proper nerve 

function, and are important for muscles to contract. Perhaps most importantly, electrolytes are essential for keeping 

the body hydrated. Maintaining fluid needs is very important so that volleyball players can perform optimally and 

avoid dehydration. By following these tips and guidelines, players can ensure they are well hydrated and ready to face 

the demands of the game. (Cheuvront SN, Carter R, Castellani JW, Sawka MN. 2015) 

The incidence of dehydration-related injuries (including fatigue, cramps, heat exhaustion, and heat stroke) is too 

numerous to record. The National Center for Catastrophic Sports Injuries (NCCSI) also reported 4 deaths among 

volleyball players who suffered injuries caused by rehydration in as many as 200 cases in college (American College 

of Sports Medicine, 2016). Dehydration is a contributing factor to all of these deaths. Powell and Barber-Foss found 

that dehydration was the cause of lost playing or practice time in up to 1% of athletes. 
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When exercising, the main mechanism for removing heat energy from the body is the evaporation of sweat from 

the surface of the skin. Although this mechanism is important in regulating body temperature, the sweating process 

causes dehydration (Maughan et al., 2007). Dehydration is the process of water loss in the body and is often described 

as a change in body mass during acute exercise. For example, water dehydration of 2% is defined as a body mass 

deficit of 2%. Thermoregulation in sweat is the main source of loss of body mass during acute exercise/exercise, 

however there are other factors that contribute to the loss of water and carbon dioxide through the respiratory tract 

produced by the substrate oxidation pathway (Stachenfeld, 2013). 

The rate of sweating and the level of dehydration can be influenced by environmental conditions, but there are 

other variables involved, for example the intensity of exercise and the clothing used. The variations presented in the 

players' data can be wider in different environmental conditions. For example, an elite player who trains at a 

temperature of 32.3±3°C and a relative humidity of 20±5%, produces a sweat rate of 1.46±0.24 L/hour (M±s; range 

1.12-2.09 L/ jam), and reached a mass body dehydration rate of 1.59±0.61% (range 0.71-3.16%) (Shirreffs et al., 

2005); in another research group elite soccer players trained at an environmental temperature of 5.1 ± 0.7°C and 

humidity of 81 ± 6% resulting in a sweat production rate of 1.13 ± 0.30 L/hour (range 0.71-1 .77 L/hour), with a 

dehydration level of 1.62 ± 0.55 % (range 0.87-2.55%) (Maughan et al., 2005). While mild dehydration may not be 

essential for training or competition in cooler environments (Coyle, 2004), it is known that greater dehydration can 

affect physical performance in athletes during training or competition in hot temperatures (Armstrong, Casa, Millard-

Stafford, Moran , Pyne, & Roberts, 2007; Casa, Armstrong, Hillman, Montain, Reiff, Rich, et al., 2000;2007). 

The process of consuming fluids is the only way to replace water loss from the body and reduce the level of 

dehydration. In volleyball, the opportunity to get fluid intake during a match is during halftime breaks or sudden 

breaks during a match, for example when a player is injured and receives medical assistance. Interestingly, the 

regulations regarding hydration have been implemented by the volleyball player's body in their implementation. This 

has to do with the hot environment of the volleyball court, so players get 2 additional opportunities to take a “cooling 

break” (~ 1.5 minutes duration) after the 30th minute and in the second half if the global temperature exceeds 31 °C 

in game environment  

This review study was created to describe dehydration related to sporting events (training, friendly matches and 

competitions) which is summarized from the latest scientific journals related to dehydration in volleyball players, 

especially in young players, female volleyball players and adult men so that the importance of player hydration is one 

The determining factors for sports performance can be explained well 

 

2. RESEARCH METHOD   

This scientific article is explained using a method with a quantitative approach. Problems cannot be obtained 

from behind a desk, therefore they must be explored through preliminary studies through empirical facts. related to 

hydration in volleyball players.  

The aim of this research is to explain the effect of dehydration on the performance of volleyball players, discuss 

the latest hydration applications for volleyball players and current related issues, and finally present hydration 

strategies that can be implemented by Indonesian volleyball coaches and players to achieve these goals. ensure 

hydration needs are met before, during and after training/matches. It is hoped that the increase in scientific journals 

related to sports science circulating in our beloved country will be accompanied by an increase in Indonesian sports 

achievements, especially volleyball. 

Therefore, the subjects of this research were students who took part in the Volleyball UKM of the Surabaya 

Institute of Health and Business, totaling 15 students who were still actively taking part in the Volleyball UKM 

regularly and students who were taking part in the Volleyball UKM, totaling 15 students who were still actively taking 

part in the Volleyball UKM regularly.  

Presents differences in body weight, fluid intake, calculation of sweat loss, and changes in fluid balance in 

volleyball players. The average voluntary fluid intake rate during the tournament was 1039 ml/hour and sweat loss 

was 1996 ml/hour. The average percent change in fluid balance for players was -1.8% and -3.14% ml/hour.  

A total of 50 training sessions took place during the month, 36 of which ended with a score of 2-0 and only 14 

matches ended with a score of 2-1. The average duration of each game was 32.2 minutes (S.D. = 9.8). On average the 

players played three matches per day and lost -773 g (S.D. = 593.3) of body weight per match, while receiving an 

average fluid intake per match of 531 g (S.D. = 393.29), water was preferred, [except seven people who consumed 

the solution M = 164 g (S.D. = 236.13) 

 

3. RESULTS AND ANALYSIS  

Based on data obtained by looking at the reactions of volleyball players regarding awareness in meeting fluid 

needs by prioritizing the sensitivity aspect in acceleration during the game. 

Table 1. Percentage range for hydration awareness 

Category Percentage Range Category Percentage Range 

75,6 – 90 Very good 

52,2 – 75,5 Good 
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43,8 – 51,1 Pretty good 

23,4 – 43,7 Not good 

8 – 23,3 Very Not Good 

Based on the table above, the average knowledge about hydration of UKM IKBIS volleyball players is 

included in the Good category range, percentage of 52.2-75.5. Then for awareness about education in UKM 

volleyball players, IKBIS Very Aware percentage is 75.6-90. 

Adequate hydration is essential for optimal performance and to ensure that athletes do not develop heat-

related illnesses. In clearer terms, Galloway has noted that ''an effective rehydration strategy can be the difference 

between life and death''. With the exception of unusual circumstances, hydration status can be considered a 

function based largely on voluntary fluid intake. However, the amount of fluid consumed by athletes is often not 

enough to balance the amount of sweat they produce. Failure to adequately replace lost fluid levels was described 

as ‘‘voluntary dehydration’’ by Rothstein et al., and has been well established. documented. 

The advantage of this research lies in the fact that this research was carried out in real time conditions during 

training which was held according to the schedule presented. The results obtained from this study provide 

information about changes in body mass and practices of beach volleyball athletes regarding fluid intake during 

tournaments under demanding environmental conditions.  

The findings of this study show that beach volleyball players during training experienced greater sweat loss 

(1996 ml/hour) but also received more fluid intake (1039 ml/hour), when compared with other studies, which used 

the same protocol and were conducted in other team sports. Cox et al.20 found that the average sweat rate of male 

water polo players during training and competition was 287 and 786 ml/hour. The same group of researchers 

investigated body weight changes in athletes of various team sports during practice and competition using the same 

protocol. 17 Calculated sweat rates appeared to be much higher in “land-based” team sports, regardless of 

environmental conditions. . The average sweat rate of elite men's basketball players was 1371 and 1601 ml/hour 

during practice and competition, respectively. For elite male soccer players it is 985 ml/hour during training and 

1209 ml/hour during competition. Woolford and Angove31,32 also found that more time was spent on high-

intensity activities in netball matches (such as beach volleyball) than during training sessions. 

The findings of this study can be justified by the fact that beach volleyball is played on open fields, in 

demanding environmental situations (temperatures ranging from 26 to 380C and humidity between 42 to 75%) 

with these factors being directly related to respiration, fluid loss and intake. fluid. During this study, temperatures 

reached 380C, a level that would logically lead to more sweating and weight loss. Unfortunately, there has been 

no similar research in the field of volleyball to compare the findings of this study, whether applied to training 

conditions or real-time game conditions. 

The finding of no differences between elite and non-elite athletes is justified by the fact that the general 

practices of both teams regarding fluid intake were almost the same. The only difference observed was the use of 

other fluid solutions, which represented a small proportion (7 of 21 elite athletes) and for this reason, it was not 

mentioned.  

Because this research is based on observations, it has all the shortcomings and/or limitations (subjectivity). 

Apart from that, the research design is carried out in real life situations so that the rules of the game and time 

pressure are also factors that influence research objectivity. For researchers to come to accurate conclusions about 

dehydration, more research must be done in real-life situations and in the laboratory to correlate the results. It is 

recommended that future studies also measure elements lost through sweat such as sodium or electrolytes, which 

can significantly affect the performance of players. Furthermore, it is suggested that the percentage of dehydration 

is correlated with the performance (wins or losses) of the players because poor performance can be caused by the 

effects of dehydration. 

 

4. CONCLUSION  

Regulating water balance is very important for maintaining health and life." The benefits of water are very 

influential for balance in human life, therefore knowledge about hydration awareness will increase the knowledge 

that can be carried out daily and provide very influential benefits for maintaining body health (E Jéquier and F 

Constant, 2009). 

As shown by the findings of this study, volleyball players managed to keep dehydration levels low and did 

not face the risk of dehydration and subsequent symptoms (thermal stress or reduced performance). Despite the 

demanding environmental conditions and the high risk of dehydration, the athletes managed to obtain adequate 

fluid intake and remain at a mild level of dehydration. Although players managed to minimize dehydration to an 

average level, there were clearly some players who experienced significant dehydration. Perhaps in future research 

each case should be tested individually.  

The results of this study indicate that fluid loss and fluid intake that occur during prolonged high-intensity 

exercise in a hot environment (as measured by body weight deficit) obtain values greater than those typically 

reported in other sports. However, beach volleyball players show wide individual variations in fluid intake and 
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sweat loss. The most important thing is that players are informed of the risks of dehydration and consume sufficient 

fluids beforehand, which means starting out adequately hydrated during and immediately after the game. In 

addition, they should be aware of the ways they can control their body's fluid balance. 
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