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ABSTRACT

Introduction: Dehydration has been described as one of the main factors of reduced performance in combat sports
activities, leading to death in extreme cases. Objective: To investigate the pre-training hydration status and changes
in fluid homeostasis during two taekwondo training sessions. Methods: Eighteen male college athletes (age 22.6 +
3.37 years) were assessed. The study design aimed to reproduce the conditions of a 90-minute taekwondo training
session, divided into three stages: a) warm-up exercises (20 min); b) poomsae (30 min) and ¢) technical training (40
min). The athletes had ad libitum water intake during training. To assess the hydration status we considered body
mass (BM), the amount of liquid consumed and urine output, which enabled us to establish absolute and relative
fluid loss in kg and percentage as well as the sweating rate. We also considered urine specific gravity (USG), urine
color (U-COL), and subjective sensation of thirst (S,,,) before and after the training session. Pre- and post-training
results were compared separately in each session and between sessions. Results: There was a significant difference
(P<0.05) in pre-training BM between the two days of training. There was a significant difference (P<0.05) in the final
BM on both days of the experiment. Most subjects had relative dehydration below 2%. A significant difference
(P<0.05) was recorded pre and post training for U-COL and Sy, With the highest rates obtained at the end of
each session. Participants always started training at a low dehydration status (USG >1,020g.ml™). Conclusions: The
athletes tended to start the training sessions in dehydration status, which increases over the course of the training.
Ad libitum water intake was not sufficient to balance fluid loss. Changes in fluid levels between sessions were similar.
Level of Evidence II; Therapeutic Studies Investigating the Results Level of Treatment.

Keywords: Sports nutritional physiological phenomena; Dehydration; Fluid therapy; Martial arts.

RESUMO

Introdugdo: A desidratagdo tem sido descrita como um dos principais fatores de reducdo de desempenho em atividades
de luta, levando, em casos extremos, a morte. Objetivos: Investigar o estado da hidratacdo antes do treino e as alteraces no
balanco hidrico corporal durante dois treinamentos de taekwondo. Métodos: Foram avaliados 18 atletas universitdrios do
sexo masculino (22,6 + 3,37 anos). O desenho do estudo procurou reproduzir uma condicdo de treinamento de taekwondo
com duragao de 90 minutos, dividido em trés etapas: a) aquecimento (20 min.), b) poomsae (30 min.) e c) treino técnico (40
min.). Durante o treino, adotou-se o consumo de dgua ad libitum. Para avaliar o estado de hidratagao, considerou-se amassa
corporal (MC), a quantidade de liquido consumido e o volume de urina produzido, o que permitiu estabelecer a perda hidrica
absoluta e relativa em kg e porcentagem, além da taxa de sudorese. fFoi considerada ainda a gravidade especifica da urina
(GEU), bem como sua coloragdo (COL-U), além da sensacdo subjetiva de sede (SS,,.) antes e depois do treino. Os resultados
antes e depois do treino foram comparados de forma isolada em cada sesséo, assim como entre as sessoes. Resultados:
Houve diferenca significativa (P < 0,05) da MC pré-treinamento entre os dois dias de treino. Houve redugdo significativa (P <
0,05) da MC final em ambos os diias de experimento. A maior parte dos avaliados apresentou desidratacdo relativa inferior
a 2%. Registrou-se diferenca significativa (P < 0,05) antes e depois do treino para COL-U e para SS,,,, com os maiores indlices
obtidos ao final de cada sessao. Os participantes sempre iniciaram o treinamento em leve estado de desidratagdo (GEU >
1.020 gml). Conclusées: Os atletas tendem a iniciar os treinamentos em estado de desidratagdo, que se amplia durante
o treino. O consumo de liquidos ad libitum ndo foi suficiente para equilibrar a perda hidrica. As alteragées hidricas entre as
sessoes foram semelhantes. Nivel de Evidéncia Il; Estudos terapéuticos- Investigagdo dos resultados do tratamento.

Descritores: Fenémenos fisioldgicos da nutricdo esportiva; Desidratacao; Hidratacdo; Artes marciais.

RESUMEN

Introduccidn: La deshidratacidn ha sido descrita como uno de los principales factores de reduccion del desemperio
en actividades de lucha, llevando, en casos extremos, a la muerte. Objetivos: Investigar el estado de la hidratacidn antes
del entrenamiento y las alteraciones en el balance hidrico corporal durante dos entrenamientos de taekwondo. Méto-
dos: Seevaluaron 18 atletas universitarios del sexo masculino (22,6 + 3,37 afios). El disefio del estudio intentd reproducir
una condicidn de entrenamiento de taekwondo con duracién de 90 minutos, dividido en tres etapas: a) calentamiento
(20 min); b) poomsae (30 min); y ¢) entrenamiento técnico (40 min). Durante el entrenamiento, se adopté el consumo
de agua ad libitum. Para evaluar el estado de hidratacidn, se considerd la masa corporal (MC), la cantidad de liquido
consumido y el volumen de orina producido, lo que permitié establecer la pérdida hidrica absoluta y relativa en kg y
porcentaje, ademds de la tasa de sudoracion. Fue considerada ademds la gravedad especifica de la orina (GEO), asi como
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su coloracidn (COL-0), ademds de la sensacion subjetiva de sed (SS,), antes y después del entrenamiento. Los resultados
antes y después del entrenamiento fueron comparados de forma aislada en cada sesion, asi como entre las sesiones.
Resultados: Hubo diferencia significativa (P<0,05) de la MC preentrenamiento entre los dos dias de entrenamiento. Hubo
reduccién significativa (P<0,05) de la MC final en ambos dias de experimento. La mayor parte de los evaluados presenté
deshidratacion relativa inferior a 2%. Se registr diferencia significativa (P<0,05) antes y después del entrenamiento
para COL-Oy para SS,, con los mayores indices obtenidos al final de cada sesidn. Los participantes siempre iniciaron
el entrenamiento en leve estado de deshidratacion (GEO > 1.020 g.ml-1). Conclusiones: Los atletas tienden a iniciar los
entrenamientos en estado de deshidratacion, que se amplia durante el entrenamiento. El consumo de liquidos ad libitum
no fue suficiente para equilibrar la pérdida hidrica. Las alteraciones hidricas entre las sesiones fueron semejantes. Nivel
de Evidencia Il; Estudios terapéuticos - Investigacion de los resultados del tratamiento.

Descriptores: Fendmenos fisioldgicos en la nutricién deportiva; Deshidratacion; Fluidoterapia; Artes marciales.

DOI: http://dx.doi.org/10.1590/1517-869220212701113775

INTRODUCTION

Dehydration is a factor that, depending on its magnitude, impairs
physical performance both in training and in competition.'

Combat sports usually take place indoors in places with little ven-
tilation and with clothing that hinders the exchange of heat with the
environment, as is the case of judo, karate, jiu-jitsu and taekwondo. In
addition, athletes use protective equipment, such as gloves, chest guards,
shin (tibia)/elbow pads and helmets, usually made of plastic, sponges
and other impermeable materials, which hinders body thermoregulation,
thus increasing fluid loss.

Strategies such as fluid restriction are also usually employed in combat
sports, e.g., boxing, judo, karate, jiu-jitsu and taekwondo.> This triggers
signs and symptoms of chronic dehydration, which can reach values
corresponding to a 3% to 5% loss of total body mass.®In addition, athletes
and coaches face a lack of information on the problems caused by this
dehydration, and are not familiar with the recommended strategies to
maintain an adequate hydration status.” These factors in conjunction can
be detrimental to the athlete’s health and impair his or her performance.

Studies on fluid loss in sports such as soccer, running or judo are
common, but in taekwondo, few studies have investigated this beha-
vior>#12Thus, it is necessary to identify how the fluid balance resulting
from a typical taekwondo training session behaves. Accordingly, the aim
of this study was to investigate the initial pre-workout hydration status
and changes in fluid balance during two taekwondo training sessions.

MATERIALS AND METHODS

Sample

We assessed eighteen men (22.6 + 3.37 years) who are members of
a university taekwondo team. The inclusion criteria were as follows: a)
at least six months of participation in the sport; b) regular training on at
least three days a week, with sessions lasting approximately 90 minutes.

All subjects were considered apparently healthy, as assessed by the PAR-
Q" questionnaire, with negative answers to all questions, and the coronary
risk questionnaire' indicating that the subjects had a coronary risk classified
as"low" The subjects also completed the advanced anamnesis questionnaire
available in Avaesporte” software (Esportes Sistemas, MG, Brazil) version 1.0,
which highlighted the nonexistence of a history of chronic and acute conditions.
Moreover, the subjects were nonsmokers and were not taking drug products
that could alter the study variables, such as diuretics; neither did they drink
alcohol on a regular basis. No female volunteers were enrolled in the study.

All the volunteers were briefed on the dynamics of the study and its
main objectives, risks and benefits, and all queries were clarified before
they signed the consent form. All the study procedures were submit-
ted to the (human research) institutional review board of Universidade
Federal de Vicosa, under number 40928260029.
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Study design

Standardized taekwondo training sessions lasting 90 minutes each
were held on two different days with a 1-week interval, divided into
three parts: a) 20 minutes of warm-up with generalized calisthenics
exercises; b) 30 minutes of poomsae, which are technical movements
of taekwondo representing a fight against an imaginary opponent; and
¢) 40 minutes focusing on fighting techniques.

To establish hydration control parameters, we considered the
following: body mass (BM), urine, the subjective perception of thirst
(Siirse) @nd fluid intake. Further information on each control element
can be found below.

Body mass

The athletes were instructed to maintain their usual hydration and
nutrition strategies throughout the cycle of participation in the study.
Before the first weigh-in, the athletes urinated to completely empty their
bladders. This procedure took place approximately 20 minutes before
the start of the exercise dynamics, as well as shortly after their comple-
tion. The athletes were weighed on a digital scale (Soehnle’, Spain) with
an accuracy of 0.01 kg, wearing only their underwear. With the weight
difference shown on the scale, the fluid intake, and urine output during
and/orimmediately after the training session, it was possible to establish
a series of parameters related to fluid balance, such as absolute and
relative dehydration, both expressed both in kg and %, as well as the
total loss of sweat expressed in ml and the sweating rate in ml/min.

Absolute dehydration considers the total loss of water that occurred
throughout the training period, which corresponds to the difference
in weight between pre- and post-training periods, plus the fluid intake
and urine output over the course of and/or after the end of the exercise.
Relative dehydration, on the other hand, considers only the pre- and
post-training weight difference. In both situations the results can be
expressed in kg or percentage of loss, based on the initial body mass.
When considering the amount of fluid intake, and assuming that each
1g of difference in body weight before and after training corresponds to
Tml of sweat produced, it is possible to calculate the total sweat loss in
liters. Inturn, the sweating rate (mLh") can be established by dividing this
value by the minutes of activity, which in this case came to 90 minutes.

Urinalysis

Urine samples were collected in a suitable plastic container, identi-
fied individually, about 20 minutes before and shortly after the training
sessions. To analyze urine specific gravity (USG) we used a portable
refractometer (model A300, ATAGO Co, Tokyo, Japan). The samples were
classified by color as proposed by Armstrong et al.'” at eight levels, where
it is possible to assess the level of hydration.

71



Analysis of fluid intake

Each athlete had an opaque squeeze bottle with a capacity of
approximately 600 ml identified with his or her name, enabling us to
establish the actual fluid intake during training. The type of fluid offered
on the two days was exclusively water ad libitum.

The mass of the bottles was disregarded and the bottles were later
filled to the brim with water. A digital scale (Plenna” MSI Inc,, USA) with
0.01g accuracy was used to control the fluid intake. During the training
sessions, athletes were only able to drink from their own bottles, and were
not allowed to share or even waste the liquid. As soon as the athletes had
consumed all the liquid contained in the bottle, the bottle was weighed
and once again topped up with the beverage. Final and initial values were
noted down to avoid the nonconsumption of water due to its shortage.
At the end of the training sessions, the bottles of all the participants were
collected, and their liquid content was immediately measured and recorded.

Analysis of the subjective sensation of thirst

Before and after each training session, athletes were asked questions
about their sensation of thirst based on the use of a specific nine-point
scale.'®This scale presents extreme values from 1 (no thirst) to 9 (intense
thirst). This procedure takes into account the fact that the sensation of
thirst is associated with dehydration exceeding 2% of body weight.!”

Environmental conditions of the study

The two training sessions were held in the same place, with the
following dimensions: width of 12.5 meters, length of 18.6 meters and
height of 4.5 meters, without mechanical ventilation appliances. The
annual data collection period was in the spring, with the data collec-
tion dynamics taking place at night. The weather conditions were 23.3
+1.6°Cand 77.6 + 3.4% RH on the first day of the test, and 23.4 + 1.3°C
and 79.1 +3.7% RH on the second day. Room temperature and relative
humidity were both measured using the wet bulb globe temperature
indicator (TGM 100, Homis’, Brazil) at 30-minute intervals, and the mean
was established during the training session.

Statistical analysis

The data were tested for distribution and subsequent descriptive
analysis by calculating central tendency and variability measures. Va-
riables such as total sweat production (L), sweat production rate (Lh™),
fluid intake (L), absolute and relative fluid loss were analyzed using
Student's t-test to verify the existence of a difference in the data that
showed normal distribution, supplemented by the Mann-Whitney test
for nonparametric data.

Analysis of variance (ANOVA) for two factors (2 x 2), i.e,, time (pre-and
post-measurements) and day (1°tand 2"¥), was used for USG, thirst and
body mass, while Holm-Sidak post hoc test was employed for variables
in which ANOVA showed statistical difference. The statistical program
Sigma Stat® version 3.0 was used. The level of probability P <0.05 was
chosen as a criterion for statistical significance.

RESULTS

Table 1 lists changes in the athletes’body mass, absolute and relative
fluid loss, both in kg and in %, total sweat loss, sweating rate, amount of
fluid intake, USG, urine color and Syyre-

Regarding the variations between the two training sessions, there was
a significant difference (P <0.05) only in body mass both in pre-training
and in post-training, with the highest body mass observed in both cases
(pre and post) on the first day of evaluation.

When the training effect (pre vs. post) was analyzed, there was a
significant reduction (P <0.05) in body mass on both days of the experi-
ment, while there was a significant increase in the urine color scales and
Sinrst (Table 1). The other parameters assessed were considered stable.
Among the athletes who started the first training session, 72% had USG
values equal to or greater than 1,020, while in the second session the
percentage was 77%. At the end of the training period, the percentage
remained the same as that observed at the start of the training period.

Only one athlete exhibited weight gain at the end of the session,
and none urinated during the training session. Two athletes experienced
fluid loss greater than 2% of body weight in the first session and only
one fighter in the second. None of the athletes refrained from drinking
fluids during training. There were no dropouts over the course of the
data collection dynamics.

DISCUSSION

When we compared the two days of training, only the initial body
mass showed significantly higher values on the first day. However, it
should be noted that this difference was = 700 g or close to 1%, a range
of daily body mass variation considered normal on account, for example,
of the fecal volume of food consumed throughout the day."”

The absence of significant differences in the other parameters
analyzed, when we compared the two days of training, indicates that a
follow-up of changes in these fluid parameters on just a single typical
day of training can provide important information on the dynamics of
fluid loss and, consequently, assist in planning the type of hydration
strategy to be adopted.

Table 1. Changes in the variables used to quantify the athletes’ pre- and post-training hydration status on the two days of collection.

15t day of training 2Md day of training 1%t day vs 2" day (p)
Mean(SD) Min. Max. Mean(SD) Min. Max.

Pre-Tr. BM (kg) 1(831) 64.5 90.5 75.37 (7.86) 64.2 90 P=0012
Post-Tr. BM (kg) 75.50 (8.31)* 64.1 90.2 7479 (7.81)* 635 89.6 P =0.009
AFL (kg) 0.59 (0.58) -0.5 2 0.57 (0.49) 0 2 P=0879
RFL (%) 0.78 (0.78) -0.7 284 0.76 (0.62) 0 248 P =0.882
Total Sweat Loss (L) 6 (0.62) 0.32 2.75 05 (0.51) 0.56 2.64 P =0.405
Sweating Rate (Lh™) 0.77 (041) 0.21 1.83 0.70 (0.34) 037 1.76 P = 0405
AFI (L) 0.56 (0.33) 0.05 1.19 047 (0.26) 0.14 1.04 P=0.166
Pre-Tr. USG (g.ml") 1021(8.52) 1002 1031 1023 (8.35) 1003 1031 P =0.360
Post-Tr. USG (g.ml™) 1023 (8.05) 1004 1032 1025 (7.76) 1005 | 1036 P=0.223
Pre-Tr. COU (S from 1 to 8) 3.77 (1.30) 1 6 3.88 (1.13) 1 5 P=0578
Post-Tr. COU (S from 1 to 8) 4.38(1.37)* 2 8 4.77 (1.55)* 2 7 P =0.299
Pre-Train. Sy, (S from 110 9) 11(1.9) 1 7 472 (1.84) 2 7 P=0.255
Post-Train. Sy (S from 10 9) 5.61(1.28)** 3 7 6.16 (0.98)** 4 8 P =0.068

BM = Body Mass; AFL = Absolute Fluid Loss; RFL = Relative Fluid Loss; AFI = Amount of Fluid Intake; USG = Urine Specific Gravity; COU = Color of Urine; S = Scale. Results in mean, standard deviation (SD), minimum (min.) and
maximum (max) values. * means statistical difference in regards to the pre- and post-training status P <0.001; ** means statistical difference in regards to the pre- and post-training status P <0.021; * means statistical difference in

regards to the pre- and post-training status P <0.05.
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The average variation in relative fluid loss was 600 g = 600 ml on
the first day and 580 g = 580 ml on the second, thus corresponding to
less than 1% of body weight. These values can be considered low due
to the fluid loss recorded in other studies of martial arts in training, as
shown in Table 2, which usually exceed 3% dehydration.> However,
acute losses that exceed 4% have been documented in various types of
martial arts, mainly around the time of competitions.>* The lower fluid
loss observed in the group assessed in this study may have resulted from
the thermal conditions in which the study was conducted, besides the
amount of fluid intake over the course of the training period (Table 1),
which, despite proving insufficient to completely preserve body mass,
helped attenuate dehydration levels, indicating that ad libitum intake
minimizes a potential high fluid loss. An alternative action for prescribing
the volume of fluids to be offered to the individual athlete to avoid
hyper- or hypohydration uses knowledge of the athlete’s fluid loss in
ml/min in certain environmental conditions as a reference. For example,
considering an athlete who weighs 76.1 kg with a sweating rate of 0.77
L.h", this will correspond to a loss of 12.83 ml/min. If regular hydration
intervals are adopted every 15 minutes, this athlete should consume
around 192.49 ml = 190 ml at each interval time point.

Table 2 shows the variation in body mass in different types of martial
arts in three studies.>* In two studies**the fluid loss recorded was greater
than 2.5 kg and 3% of BM, values that far exceed the value observed in
this study (Table 1). However, it should be noted that in the follow-up
carried out by Kazemi et al. (2011),° the body mass recorded at the
end of the training period exceeded the initial mass by around 900 g,
indicating hyperhydration. This should not be considered ideal either,
since at high levels it is regarded as a condition that facilitates the onset
of hyponatremia, being more frequently observed in marathon runners
at the end of a race.

The main reason for the occurrence of dehydration in fighters is
the fact that they are not in the habit of maintaining hydration during
training.'®'?In this particular study, two factors may have determined the
results obtained: the fact that they are college students, thus entailing
greater access to information about sports nutrition and its importance;
and the fact that they had a college educated technical team assisting
in this awareness building exercise.

The mean relative fluid loss of less than 1% of body weight suggests
alow risk of problems caused by dehydration. This finding corroborates
the recommendations for maintaining sports performance and health,
in which the percentages of relative fluid loss should not be greater than
2% of body mass loss.!” In extreme cases of dehydration, athletes often
adopt acute fluid loss strategies in an irresponsible and uncontrolled
mannertand arrive at the training location with dehydration levels that
are already extremely high. This situation will be exacerbated by the fluid
loss generated through training, thus leading to conditions conducive
to cardiac arrest and death.

Table 2. Variation of body mass in different martial arts.

The mean absolute weight loss of the college athletes before and
after training was close to 1.0 kg. This figure is lower than that found in
amateur boxers,> who achieved body mass losses greater than 2.0 kg after
training. Brito et al,* when evaluating taekwondo, judo, karate and jiu-jitsu
fighters through questionnaires, showed that the losses of body mass in
these combat sports can be greater than 5 kg in a competition period.

The differences between the results of this particular study and
those of the studies mentioned in table 2 may also be due to the fact
that each sport has specific characteristics in terms of environmental
conditions, clothing and a series of other internal and external factors,
which means fluid loss is specifically related to the sport in question.

Regarding sweat production, this study found values close to 11.66
ml/min, higher than those found by other studies with fighters who train
atagym [5t0 9.58 ml/min]. 2 These differences may be caused essentially
by the environmental conditions and characteristics of physical exertion,
which can be more continuous and intense than taekwondo. There are
extreme cases in which values above 3.0 L.h™' [50 ml/min] were recorded,
with sweating rates between 1 Land 2 Lh™ [16.6 — 33.3 ml/min] recorded
on a regular basis, particularly in cyclic sports.

The ad libitum fluid intake was close to 500 ml, not sufficient to replace
100% of the amount of fluid lost. In a taekwondo training environment
there are plenty of opportunities to drink fluids. Athletes were able to
drink more fluids during training breaks. Among the athletes assessed
on the first day, one lost approximately 3L and another 2.5L. Fluid intake
was 0.7L and 0.6L, respectively, values well below the recommended
fluid replenishment level. This emphasizes the need to establish indivi-
dual fluid loss, allowing the preparation of specific hydration strategies,
especially since most fighters reportedly only drink fluids when they feel
thirsty, which in itself is an indicator of dehydration.2

To achieve a better fluid balance, fluid intake in the same proportion as
fluid loss recorded over the course of workouts has been recommended!
during training sessions. This implies the need to have established the
predicted loss in ml/min on an individual basis, anticipating scheduled
hydration at a certain time interval, usually between 10 and 20 minutes.

Some international and national guidelines recommend fluid intake
before, during and after physical activity."? Thus, the athlete must start
the activity in a euhydration state, thereby optimizing their sports perfor-
mance."? USG quantifies the hydration status, and is a useful strategy for
routine application. USG values <1,020g.ml" %" represent a euhydration
status. Most of the athletes started the activity in a state of mild dehydration
on both training days, which reinforces the need to make them aware of
the maintenance of constant hydration outside the training period. The
daily use of the refractometer is a low-cost, practical and efficient strategy
to estimate the hydration status of athletes, especially before starting to
exercise. However, it is important to associate this practice with daily control
of body mass before and after training, along with urine color and Sy,
for the final classification of the athlete’s fluid balance.??

" . " . Absolute weight | Relative weight
Study Combat Sport N Sex Initial weight (kg) | Final weight (kg) loss (kg) loss (%)
Hall (2002)° Amateur boxing 16 M 7220+ 11.16 68.50 + 10.79 3,7¢ 5,16¢
Kazemi et al. 2011)° Taekwondo 108 M/F 60.3 £11.9 614+11.7 # #
Taekwondo 32+£12% 43%
) Judo 56+ 22% 8.5*
Brito et al,, (2012)* 580 M/F 745497 B
Karate 25+ 1.1% 3.6°
JiuHjitsu 29+ 15% 4.0%

M = Male; F = Female; N = number of samples; * Absence of standard deviation due to the variation in final weight because of the different forms of measurement; # Weight loss during the different phases of the training period
up to the competition; € Weight loss during the different phases of the training period up to the competition; a There were no differences in final weight at the end of the experiment, yet the authors did not show the values in the
text; B Study carried out via a questionnaire, thus not evaluating the final mass of the athletes; ¥ Values estimated from the report in the questionnaire. * means statistical difference in regards to the pre- and post-training status P
<0.001; ** means statistical difference in regards to the pre- and post-training status P <0.021; * means statistical difference in regards to the pre- and post-training status P <0.05.
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No significant increases in the athletes’ USG were observed after
the activities, which suggests that the athletes tended to maintain
their initial status of mild dehydration even with ad libitum fluid intake.
A recent systematic review demonstrates that significant increases in
USG after training are common in fighters,”> which can impair athletic
performance. However, maintaining this chronic state of dehydration
is not recommended for the preservation of sports performance and
especially health. USG increases are common when dehydration occurs,??
as was the case of this study.

Urine color is an interesting indicator of the hydration level* An
“almost transparent”color is considered to be a strong indicator that there
is a good level of hydration in the body, whereas the darker the color,
the higher the level of dehydration. In this study there was a significant
increase in the urine color scale, corroborating the Sy, findings in this
study. Conversely, there was a statistically significant reduction (P <0.05)
of BM (pre vs. post training). Urine color was sensitive to capture the
recorded fluid loss - a parameter also observed in fighters participating
in other combat sports.2 The S, results also point to a significant
increase at the end of both sessions. This behavior can be considered
normal, as signs and symptoms of dehydration influence the increase in
plasma osmolarity, so that blood, when flowing into the hypothalamus,
generates the thirst stimulus’ in direct proportion to its magnitude.
The values obtained remained at non-extreme levels, emphasizing
that the dehydration was of minor magnitude, less than 1%. The low
number of subjects with fluid loss above 2% probably determined the

rates obtained. In combat sports in general, actions undertaken in the
training environment, including a ban on drinking fluids, are reasonably
common. These are even encouraged by coaches aiming at an acute
weight loss, in which the Sy, is supposed to be disregarded. Under
these conditions, it is undeniable that a high level of dehydration will
be achieved with a negative influence on the athlete’s performance’
and particularly on their health, as high levels of dehydration increase
the risk of hyponatremia, hyperthermia, rhabdomyolysis, acute renal
failure, coma and death.

The results of this study were obtained in a training environment
characterized as having “moderate” thermal stress. In environments
with more extreme heat conditions, the impact of fluid loss would be
greater. We suggest further studies on the fluid balance of taekwondo
athletes, varying the training intensity, the environmental conditions and
the type of beverage offered, or even carrying out studies with women.

CONCLUSIONS

Regardless of the training session, athletes tend to start the workout it
in a state of dehydration, with this condition increasing over the course of
the session. Ad libitum fluid intake was not sufficient to fully balance fluid
loss. The levels of dehydration obtained were considered moderate, but
sufficient to increase the subjective perception of thirst and urine color.
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