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Drinking to thirst influences fluid replacement in adolescents judokas
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Abstract — Aim: The aim of this study was to examine the influence of the type of beverage and the use of thirst
sensation to guide fluid replacement in the adolescent judokas. Methods: Nine male judokas aged 10-16 (average age
11,8 + 4,0 years old) were submitted to a standardized training of 90 minutes. In the first phase of the study, the athletes
completed the training with ingestion ad libitum of different beverages: day 1 (water) and after 48 hours, day 2 (sports
drink). In the second phase, after 7 days of first stage, the athletes completed the training with ingestion of water or
sports drink, guided by thirst sensation. The total volume of liquids ingested (VI) during the training was quantified
and the level of dehydration was determined by variation of body weight before and after training (AW). At the end of
each training, the athletes were asked about the training intensity to determine perceived exertion (PE). Results: No
differences were observed in weight loss (AW) (range: -0,04 + 0,4 to -0,69 £ 1,1 %) and perceived exertion (range: 3,2
to 5,0). The use of thirst sensation to guide fluid replacement reduced the total fluid intake when the beverage offered
was the sports drink (no thirst vs. thirst sensation, 521,1 290 vs 152,2 + 187 mL — p=0,006). Conclusion: The results

DOI: http://dx.doi.org/10.1590/S1980-6574201800010007

suggest that fluid replacement guided by thirst sensation can be influenced by the type of beverage offered.
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Introduction

Physical activity increases body energy demand. The majority
of the energy consumed during exercise is dissipated as heat. To
avoid increasing the core temperature at levels that can impair
the physical healthy and healthy performance, the body transfers
heat to the environment, resulting in an increase in sweat. As
a consequence, reducing body water mass can reduce muscle
strength, work capacity and cognitive performance'?.

The magnitude of water loss during training will depend
on factors such as environmental conditions (i.e., humidity,
temperature, wind and solar radiation, state of acclimatization,
intensity and duration of exercise, fluid replacement and wearing
of heavy clothing that impedes heat loss). Judo is a sport that has
high energy demand, dress that favors water loss, and which is
usually practiced indoors®. The high performance of athletes is
reached when they can maintain a hydrated state during training
or competition. In order to diminish the dehydration induced
by exercise, athletes use several strategies of fluid replacement,
ingesting different beverages*.

During exercise the degree of dehydration determines
the degree to which physiological systems are compromised.
Accompanying the increase in fluid loss is greater cardiovascular
and thermic stress. As the level of dehydration increases, the
body’s thermo-regulation capacity decreases, increasing the risk
of fatigue, cramps, muscle injuries, hyperthermia, respiratory
collapse and death.>%”

Even though athletes with water loss greater than 2% were
able to maintain good physical performance, sufficient liquid
intake is recommended to maintain water loss below this value™!.
To reach this objective, some authors have recommended that
athletes ingest fluids according thirst sensation®*. However,
others authorities recommend a scheduled intake of beverages,
according to the sweat rate of the athletes>®!°,

Voluntary intake cannot be enough to avoid dehydration and
performance loss in young athletes during exercise!'. On other
hand, excessive ingestion of liquids should be avoided, as it
can be responsible for the impaired performance and health of a
person’'2, Some studies have highlighted that fluid replacement
followed by thirst can be enough for the maintenance of the
thermo-regulatory responses and capacity of exercise practice,
even that a small involuntary dehydration often can occur in
this situation!*!*1>, These increased extracellular concentrations
trigger thirst that protect athletes from excessive fluid ingestion
and severe dehydration'. It seems consistent that intake and
thirst can be enough and adequate, because the central nervous
system can be able to correctly indicate the fluid volume to be
ingested, based on the information the central nervous system
integrates regarding the demands of the body!2.

Therefore, the aim of the current study was to investigate if
the type of drink could improve hydration during training and
if the use of thirst sensation to guide fluid intake could improve
the status of hydration during training.

Materials and methods
Participants

The population studied was composed of nine male athletes that
belong to an amateur judo team. The athletes were between 10 and
16 years old, they were acclimated to the environmental conditions.
The training routine of athletes consists of five weekly training
sessions, of about 90 minutes in duration. Athletes had experience
in regional and national competitions. Before the beginning of
the evaluations, the athletes were informed about all of the pro-
cedures that could be realized during this study and the right of
these participants to leave the project at any time. This experiment



Hayakawa NNM.M. & Reis R.C.G. & Oliveira J PL. & Pereira J.A.R. & Abreu W.C.

required a signed consent form from both the athletes and their
legal guardians. The study was approved by the Research Ethics
Committee of Lavras University (N° 24425213.3.0000.5148).

Procedures

The athletes were submitted to standardized training sessions
of approximately 90 minutes in duration. The sessions were
as follows: 10 minutes of warm-up followed by 50 minutes
of training, which included, flexibility exercises, educational
coordination, pace and open-close, Uchi-waza (blow input) 20
times on each side, blow input with moving projection. The
last 30 minutes were for Randori (free practice). Sweat rate and
fluid replacement was evaluated in two phases. In all phases the
athletes ingested 250 mL of water one hour before the training
began. In the first phase, the athletes did fluid replacement ad
libitum. In the first training, potable water was offered to ath-
letes, then in the second training, athletes ingested a sports drink
(sports drink - Athletica®), lemon flavor (carbohydrate - 60g.L"",
sodium - 426 mg.L"!, Chlorine - 656 mg.L"!, potassium — 122
mg.L!, vitamin C — 19,8 mg.L"). The interval between the two
training sessions was 48 hours. In the second phase, after 7 days
of the first stage, the athletes completed the training ingesting
either water or the sports drink, guided by thirst sensation. The
temperature of the beverages was maintained at 15 £ 2 °C and
the total volume of fluid intake (VI) during their training was
evaluated using individual bottles. When the athlete did not
ingest all the contents of the bottle, the waste was measured
using a graduated beaker.

To determine the fluid loss of the athletes, each was weighed
before (Pi) and after (Pf) training without kimono, shirt and
barefoot. From these data the percentage variation of body
weight (AW) and sweat rate (SR) were calculated, and the fol-
lowing equation was obtained: TS = (Pi-Pf) + Vi/time physical
activity. Values of room temperature and relative humidity were
collected at the beginning, middle and end of the training using

a digital thermohygrometer (model HT-260, Instrutherm). In the
end of each training the athletes were questioned about training
intensity, taking as reference the scale proposed by Borg (CR10),
modified by Foster et al."”.

In the second stage the procedure described above was re-
peated, however the athletes were oriented to intake the beverages
(water or sports drink) ad libitum just when they felt thirsty. No
scale was used to measure thirst sensation. The athletes were
instructed to self-assess their level of thirst.

Statistical analysis

The average and standard deviation for all variables studied were
calculated. To compare the results between different types of
beverages and strategies used, the data were submitted to two-
way ANOVA, complemented by the Tukey test, if significant
main effects were found. The comparison of the total amount
of fluids consumed during the practice, guidedor not by thirst
sensation, was made by Student t test. The data were considered
statistically significant when P < 0.05.

Results

The study was done with 9 male athletes with a mean age of
11,8 + 4,0 years old and weight of 47,9 &+ 13,5kg. The type of
drink offered during the training did not significantly influence
the percentage in variation of body weight (AW), and perceived
exertion (PE) (Table 1). The temperature conditions (RT) and
relative humidity of the air (RH) presented a small, but signifi-
cant variation in the training. The sweat rate and total volume of
liquids intake (VI) was reduced significantly when the beverage
offered was the sports drink, guided by thirst. Although the type
of beverage did not influence the weight loss of the athletes,
there was greater dehydration on days that athletes replaced
fluids guided by the sensation of thirst (Table 1).

Table 1: Judokas’ hydration during training and the use of different beverages

Ad Libitum Thirst
Variables Value p*
Water Sports drink Water Sports drink

AW (%) -0.04 £ 0.4 -0.36 £0.6 -0.69 £ 1.1 -0.57+£0.6 0.17
SR (ml/min) 7.2+ 1.7 7.1+£1.9% 10.0+7.12 45+1.6° 0.04
VI (ml) 676.7 +269° 593.3 +£325¢ 521.1 £290° 1522 +187° 0.01
PE 32+14 4.0+1.8 5019 41+15 0.19

RT (°C) 32.3+£0.6% 31.6£1.1° 33.7+0,6° 32.3+£0.6% 0.04
RH (%) 41.3 + 1.4b¢ 433+1.8° 423+ 1.4 40.3+1.8¢ 0.01

Note: VI (volume total intake), SR (sweat rate), PE (Perceived Exertion), RT (room temperature), URA (relative humidity). * Different letters in the same line

presents significant difference by Tukey Test.

The use of thirst sensation as a strategy to promote adequate
fluid intake during training was tested in two sessions of training.

Athletes were oriented to ingest water or a sports drink just
when they felt thirsty. There was a reduction in fluid intake
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when fluid replacement was guided by thirst alone in the case
of both beverages (water and sports drink) (Figure 1). When the
beverage offered was the sport drink this reduction was drastic
(593,3 mL without thirst sensation Vs 152,2 mL with thirst
sensation). During the training, four athletes presented a fluid

intake of zero when the option was a sports drink and the intake
was guided by thirst sensation. These four athletes presented
the highest levels of dehydration at the end of the training; three
athletes presented more than 1% dehydration. This suggested
that this type of beverage has low acceptance in this population.

Figure 1: Total volume of fluid intake during training with and without sensation of thirst.
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Note: * Significant difference between sports drink intake with and without sensation of thirst p = 0.006 (t test).

Discussion

Judo athletes in tropical regions are susceptible to dehydration
due to the common practice of fluid restriction during the training,
environmental conditions, and the use of kimonos that reduce the
dissipation of heat to the environment. In all conditions checked
in the present study, the mean fluid loss of athletes was under
1% of body mass. These results showed that the athletes finished
the training very well hydrated, according to recommendations
proposed by National Athletic Trainers’ Association’.

The present study evaluated whether the use of different bever-
ages could affect fluid loss during training. The beverages tested
(water and sport drink) did not affect fluid loss in the athletes.
The average modification of percentage of the body mass varied
from -0,04 to -0,69 with the different beverages tested (Table
1). Barbosa and Navarro'® found the variation between -0,15 e
-0,28% of the body mass in judokas during 80 minutes of training,
utilizing different strategies of hydration. Others authors found
results different from those mentioned in the present study. They
found medium values of dehydration in judokas, theirs being
between 1,4 € 2,1% (19,2). The magnitude of fluid loss depends
on a variety of factors such as training characteristics, climate
conditions (temperature and humidity), level of fitness of the
population and whether liquids are offered during training or not.
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The physical and chemical characteristics of the beverage
offered can influence the volume intake by athletes during train-
ing. There is evidence that the addition of sodium improves the
palatability of the beverage and flavored beverages can contrib-
ute to an increase in the voluntary ingestion of liquids?®!"-21:22,
In this study, the presence of flavor, carbohydrates, and elec-
trolytes in the sports drink were not enough to increase fluid
intake during training when compared with water intake (Table
1). Hydration with water reached the highest values of volume
intake, with an average of 676.7 £ 269 mL. These results are
in accordance with Barbosa and Navarro'®, who also observed
higher consumption of water when compared to a sports drink.
Others authors found higher intake of sport drink compared with
water®?? or found no differences in consumption of beverages
with distinct characteristics***.

The standardization and realization of training in similar
climate conditions certainly favored that the sweat rate and
PE did not present great differences between the exercises the
training. The sweat rate was low in all training sessions, varying
from 0.27 to 0.60L/h. Athletes were used to the environmental
conditions and the training location, so they did not find it dif-
ficult in the training. The values of PE show that training were
not considered ‘moderate’ or ‘a little hard’ intensity. The only
expectation was the training session in which the consumption of
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water was guided by thirst alone. In this training session, athletes
rated it as “difficult” (Table 1). In this last training session, two
athletes presented a high sweat rate (1.27 and 1.28 L/h) which
contributed to the increase in the average of the group. Coelho,
Stulbach, Marangoni, De Barros* did not find a significant
difference regarding the sweat rate (0.72-0.84 L/h) of judokas
evaluated in five different conditions (water replacement, juice,
maltodextrin beverage, usual condition and no hydration).

In this study, athletes did two training sessions with inges-
tion of water or sports drink, guided by thirst sensation. The
athletes were oriented to ingest the ad libitum beverages, just
when the thirst sensation was present. The water or sports drink
intake according to thirst sensation decreased when compared to
training in which fluid intake was not guided by thirst sensation.
Thus, drinking according to thirst sensation alone impaired the
hydration of the athletes. They finished training with a percent-
age of body mass loss considerably high when compared with
the ingestion of ad libitum, independent of the presence of thirst
sensation (Table 1).

Researchers, coaches and athletes share the idea that fluid
replacement during physical exercise is important to ensure the
physical health and healthy performance of athletes. However,
there is disagreement about the beverage type to be used. The use
of individualized protocols based on the sweat rate of the athlete
has been encouraged*™!°. On the other hand, the use of thirst sen-
sation as a guide for fluid replacement also has been encouraged
by researchers to avoid diseases associated with hyperhydration
such as hyponatremia'®!4?"1273 In a study by Armstrong et al.' no
differences were observed in the fluid intake of trained cyclists
that consumed liquids ad libitum or oriented by thirst sensation.

During exercise, increased sweating will promote blood
hyperosmolarity, activating the thirst center. In theory, there
would be a command to increase fluid intake. However, intensity
of thirst sensation is hard to quantify and varies individually?.
Furthermore, during training, an athlete’s focus on the exercises
can make that athlete ignore sensations of thirst until they become
intense. So, thirst sensation can be adequate to ensure correct
hydration in some athletes, but not in all.

In this study, a drastic reduction of liquid ingestion accord-
ing to thirst was observed when the beverage offered was a
sports drink (Figure 1). The presence of carbohydrates, sodium
and potassium, which accelerates the absorption of the drink
-- may have contributed to the sport drink being more efficient
in the restoration of the body fluids with less volume required.
Moreover, there is the the fact that the sweat rate was also lower
compared to training not guided by thirst. On the other hand,
social custom is one of the factors that influences the type of
beverage consumed to combat thirst?’. The preference for water
to quench thirst is a social custom and probably contributed to
the fact that athletes presented higher consumption of water
compared to the sports drink, when fluid intake was guided
by thirst. The use of the sports drink inhibited the ingestion of
almost half of the athletes. Nonetheless, in the conditions tested
there was no significant loss of fluid. In a study made by Brito
and Marins® 90,9% with 220 judokas evaluated, they reported
that the athletes usually consume water to hydrate themselves.
The presence of carbohydrates and sodium in sports drinks can

also have inhibited the consumption of this beverage, because
it is popular knowledge that the consumption of foods rich in
sodium or carbohydrates, increases the sensation of thirst.

Ingestion of water instead of caloric beverages has been
recommended to patients who needed to reduce body weight*°.
Somebody that needs to maintain body weight within standards,
such as dancers and fighters, can avoid the ingestion of caloric
isotonic beverages to avoid weight gain. In this study, the athletes
were not prevented from ingesting isotonic beverages, because
when the isotonic beverage was offered ad /ibitum independent
of thirst, the athletes ingested a volume similar to that of water;
though it was not asked if any athletes were in a weight loss
period in the week of the thirst guided tests.

However, to reduce exercise-induced water loss, it is neces-
sary to encourage athletes to drink fluids before, during and after
training. Furthermore, it is necessary to test different strategies,
always respecting the athlete and considering the recommenda-
tions and suggestions established in literature to reach the best
results for each athlete.

Conclusions

Adolescent judokas encouraged to ingest different beverages
ad libitum during training showed no preference for the type of
drink offered. The stimulation of fluid replacement guided by
presence of the sensation of thirst led to reduced fluid intake,
especially with the sports drink, and increased dehydration levels
for water and the sports drink.

Although, many authors recommend the use of thirst to guide
adequate fluid replacement during training, the present study
shows this strategy can impair fluid replacement during training.
However, the athletes who did not reject the sport drink when
the fluid replacement was guided by the thirst sensation showed
results similar to those obtained when the water was offered,
but with lower ingested volumes, an indication of efficiency.
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