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Abstract

Aim: Today, the consumption of caffeinated beverages such as coffee has increased among
athletes. The aim of this study was to investigate and compare the effect of consuming two
different doses of coffee on fluid balance, electrolytes and VO2max in active men. Methods:
In quasi-experimental studies, 54 trained men (Age: 20.89+1.31 y; Weight: 70.10+8.43 kg;
Height: 174.745.65 cm; VO2max: 52.16+5.99 ml/kg/min) were randomly selected and
divided into three equal groups (N=18) .All subjects consumed equal amounts of 3 cups of
coffee per day for 5 days (balancing stage), on the sixth and seventh day (test stage) subjects of
three groups consumed 0, 3 and 8 cups of coffee per day (equivalent to 0, 258 and 688 mg
caffeine per day, respectively). with no other dietary caffeine intake, for 7 days. Before and J
after the intervention, subjects 'body weight was measured, blood samples were taken to E

examine blood factors, and subjects’ VO2max was assessed using the Fox protocol. The
measuring of indices changes in subject's body fluids, electrolytes and VO2max in 3 levels of
controlled coffee ingesting, were analyzed by multivariate test (MANOVA) and Tukey post
hoc in (P<0.05). Results: Percent plasma volume changes in ingestion level of 0 (cup / day)
was increased significantly (P = 0.013), compared to ingestion level of 3 (cup / day). The mean ~ Scan this QR code to see the
body weight of subjects at the ingestion level of 0 (cup / day) showed a significant increase (P accompanying wdep, or visit

=0.001), compared to the other two levels. Concentration of the serum sodium at the ingestion ~ jahssp.azaruniv.ac.ir

level of 3 (cup / day) showed a significant increase (P<0.05), compared to the other two levels.

There was no changes in the concentration of serum potassium between different levels of 1. Department of Physical

caffeine ingestion. Estimated VO2max in the two forms of absolute and relative at the Education and Sport Sciences,
ingestion level of 8 (cup / day), showed a significant decrease (P= 0.003) compared to the
other two levels .Conclusions: Consumption of coffee in different doses reduces body fluids,
increases serum sodium concentration and possibly increases sodium excretion and decreases
VO2max in active people. Accordingly, considering the importance of maintaining body fluids
on the performance of athletes, it seems that coaches and sports professionals have the
necessary care in the amount or time of consumption of this drink.
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Extended abstract

Background

Today, Coffee is one of the most widely consumed beverages in the world today (1). The energizing effects of caffeine
in coffee (2) as well as the ease of access and preparation of this drink, have always led to an increase in popularity and
high consumption of this drink among athletes (3). However, some studies prevent people from consuming excessive
amounts of beverages and caffeinated substances (4). One of the main reasons is the dehydrating effects of caffeine,
which can disrupt physiological responses, as dehydration reduces plasma volume and increases electrolyte
concentrations (5). And considering the importance of water in sweat production and body temperature regulation (4), it
seems that coffee consumption can affect the athletic performance of athletes (5). This study aimed to evaluate and
compare the effect of consuming two different doses of coffee on fluid balance, electrolytes, and VO2max in active
men.

Materials and methods

In a quasi-experimental study, 54 active male students of Mohaghegh Ardabili University (Age: 20.89+1.31 y; Weight:

70.10+8.43 kg; Height: 174.7+5.65 cm; VO2max: 52.16+5.99 ml/kg/min) were randomly selected and divided into
three groups equal to the consumption of 8, 3 and zero cups of coffee (N=18) (6). The duration of the protocol was 8
days; Subjects were fed the same diet during the protocol and were prohibited from consuming any caffeinated
substances outside the program and continued their physical activity exactly as normal 24 hours before sampling and 48
hours before the start of the protocol, they were prohibited from high-intensity exercise, as well as from the use of drugs
and substances that can affect the absorption of caffeine (7). Before selecting subjects, smokers and people with a
history of heart disease, hypertension, renal impairment, anemia, diabetes, as well as those who consume more than 3
cups of coffee per day (or caffeine consumption more than 258 mg/day) were excluded from the study (8). All subjects
consumed equal amounts of 3 cups of coffee per day for 5 days (balancing stage)(6), on the sixth and seventh day (test
stage) subjects in three groups of zero, 3, and 8 cups of coffee per day (equivalent to 0, 258 and 688 mg caffeine per
day, respectively). Before and after the intervention, subjects 'body weight was measured, blood samples were taken to
examine blood factors, and subjects’ VO2max was assessed using the Fox protocol. The measuring of indices changes
in subject's body fluids, electrolytes, and VO2max in 3 levels of controlled coffee ingesting, were analyzed by
multivariate test (MANOVA) and Tukey post hoc in (P<0.05).

Findings

Percentage of plasma volume of participants after consumption of 3 (cup / day) compared to zero consumption (cup /
day) significant difference (3 cup /day: 0.51 £+ 0.28 vs. 0 cup/day: 4.18 + 1.17%; P = 0.013), However, changes in
plasma volume in the group consuming 8 (cup / day) were not significant (8 cup/day: 2.31 + 0.96 vs. 0 cup/day: 4.18 £
1.17%; P =0/296). In the results related to body weight changes, considering that the amount of body weight changes is
a good indicator of body water status, the present study shows that the average body weight changes of the subjects at
the level of zero consumption (cup/day) (0.154 + 0.578 kg) compared to the two levels of consumption of 3 (cup/ day)
(-0.200 + 0.124 kg; P = 0.001) and 8 (cup/ day) (-0.011 + 0.085 kg; P = 0.001) was significantly different, however,
these weight changes were not significantly different between the two levels of consumption of 8 and 3 (cup/day) (3
cup/day: -0.200 + 0.124 vs. 8 cup/day: -0.011 + 0.085 kg; P= 0/371). In addition, the results of changes in blood
electrolytes showed that the concentration of serum sodium at the level of consumption of 3 (cup/ day) (3.967 +
1.030mEg/ L) compared to zero consumption (cup/ day) (2.056 + 1.180 mEqg/L; P = 0.027) and also consuming 8 (cup/
day) (2.233 + 1.21 mEg/L; P = 0.049) significantly Increased, but no difference was observed between the zero and 8
(cup/ day) (0 cup/day: 2.056 + 1.180 vs. 8 cup/day: 2.233 + 1.21 mEg/L; P = 0/967). However, there was no significant
difference in serum potassium concentration between different levels of coffee consumption (0 cup/day: -1/442 + 0/672
mEqg/L; 3 cup/day: -1/511 + 0/727 mEq/L; 8 cup/ day: -1/684 + 0/656) (P>0.05).  The results of VO2max of the
participants in the three consumption levels showed that between the average Vo2max changes in the consumption level
of 8 (cup/day) compared to the zero consumption level (cup/day) (8 cup/ day: -2.162 + 0.221 vs. 0 cup/day: 0.565 *
0.144 ml/ kg/ min; P = 0.001) as well as the level of consumption of 3 (cup/day) (8 cup/ day: -2.162 + 0.221 vs. 3
cup/day: -0.124 + 0.106 ml/ kg/ min; P = 0.003) There is a significant difference. But the difference between zero and 3
(cup/day) was not significant (0 cup/day: 0.565 + 0.144 vs. 3 cup/day: -0.124 + 0.106 ml/ kg/ min; P = 0/476).

Conclusion
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Overall, the findings of this study show that consuming coffee for two days and at the rate of 3 and 8 cups of coffee per
day, reduces body fluids and increases serum sodium concentration, which probably increases sodium excretion and
decreases VO2max. However, it does not affect serum potassium concentration. Perhaps the most obvious finding of
the present study is the inverse relationship between coffee consumption, especially at high doses, and VO2max
estimates. Accordingly, due to the importance of maintaining body fluids during training and sports competitions,
especially in hot environments, it seems that coaches and sports professionals should take the necessary care in the
amount of time of consumption of this drink; Because excessive consumption of this drink, while upsetting the fluid
balance and reducing the performance of athletes, can even increase the risk of heat illness.

Article massage: Despite many studies on the positive effects of caffeinated beverages, as well as the level of interest
and interest of athletes in using caffeinated beverages such as coffee in their daily diet, it seems that coaches and sports
professionals when prescribing this drink to athletes. They should pay attention to important factors such as the amount
and time of consumption of this drink, this is because consuming 3 to 8 (cups/day) while upsetting the balance of fluids
and electrolytes in the body, can affect the athletic performance of athletes by reducing their aerobic capacity
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