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Abstract

Dehydration is defined as deficit in total body water and has been suggested to have adverse effects on athletic
performance as well as health. Despite ongoing efforts to inform the athletes, especially weight-classified athletes present
higher level of dehydration. As judo is a weight-classified sport and athletes are exposed to rapid weight loss methods,
hydration status of judo athletes should be monitored for athletes” health and implications for future precautions. Thus, the aim
of this study was to monitor hydration status of elite judo athletes during a competition day. Eighteen (13 males, 5 females) elite
judo athletes voluntarily participated in this study. Following body composition measurements, USG and urine color
measurements were carried out before and after the competition in order to determine their hydration status. Athletes” pre-
match USG value was 1,021 while it was found 1,019 after competitions. As for urine color, it was 5,17 before competitions and
4,87 after competition. According to these results elite judo athletes presented higher level of dehydration during a competition
day despite ad libitum fluid intake. Judo athletes and coaches should be informed about adverse effects of dehydration and
individual water intake prescriptions for these athletes can be advised. Further research is also advised to confirm that

dehydration negatively affects judo specific performance.
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INTRODUCTION

Judo is an Olympic combat sport where high
level of aerobic and anaerobic fitness, muscular
strength and agility are of great
importance for successful judo performance. Judo is
a weight classified sport and athletes compete
according to their ages and weight categories. Judo
athletes apply rapid weight loss methods to make
weight just a few days before the competition and
even hours before the official weigh-in time (13).

endurance,

Both increased sweating and fluid restriction are
used by judo athletes during rapid weight loss
period (13). Refraining from fluid intake as well as
being exposed to increased sweating lead to
dehydration.

Enough water intake is of great importance for
water induced functions such as transportation of
food and waste products, regulation of body
temperature, maintenance of blood pressure via
regulating blood volume, maintenance of acid-base
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balance and supporting cardiovascular functions (4).
It has been obviously proven that even moderate
level of dehydration increases physiological strain,
with leading to lower energy availability (5),
impairment in thermoregulation (8, 14), alterations
in plasma and intracellular electrolyte levels (3, 9).
Furthermore, dehydration of 5% of body mass or
greater has been indicated to have effects on blood
composition up to following seven days (11, 12).
Progressive weight loss over five days has been
reported to decrease total body water, blood
volume, extracellular water and plasma volume (16).

There is evidence to suggest that dehydrated
judo athletes are not adequately rehydrating before
their competitions (6, 19). According to urine
specific gravity (USG) and measure of body mass 15
h before the competition and 2 h before the
competition, athletes gained 2.04% of their body
mass and 54.8% of the athletes were significantly
dehydrated (Usg>1.021) 2 h before the competition.
Another supporting finding of this situation is that
judo athletes were as dehydrated as wrestlers
despite 15 h recovery period between weigh-in and
match in contrast to wrestlers (19). Although there
are some studies about hydration status of judo
athletes (6, 13, 18) study
investigating hydration status of judo athletes
during a competition day. Thus the aim of this study
was to monitor hydration status of elite judo athletes
during a competition day.

MATERIAL AND METHOD

there is limited

Experimental Approach to the Problem

As a result of abovementioned information,
there is a need of information about hydration status
of elite judo athletes during competition day where
they present their highest level of performance. As
adverse effects of dehydration have been obviously
presented by the literature, it is very important that
athletes compete under euhydrated condition for
performance but more importantly for their health.

Subjects

Thirteen males (age=21,5+3, weight=70,3+10,1,
height=1,71+0,08, BMI=23,6+1,5) and 5 females
(age=21,2+1, weight=76,4+23,2, height=1,74+0,12,
BMI=24,6+4,2) elite judo athletes voluntarily
participated in this study. The criteria to participate
in the study included competing at international
tournament for the last two years and not going
through menstrual period for female participants.
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All the subjects were informed about the nature of
the study and they gave written informed consent.

Data collection

Data collection was carried out during
European Universities Games in 2018 and Grand
Prix Antalya in 2019. On arrival to the competition
hall, subjects were instructed to urinate into a plastic
cup for urine specific gravity (USG) and urine color
measurement. Body composition was determined
for only descriptive purposes. After weighing the
subjects their stature was determined with a
stadiometer (Seca, 213, Hamburg, Germany) to the
closest 1 cm. Hydration status of the athletes were
assessed via USG and wurine color which are
generally accepted markers of hydration status in
the field (17). The analysis for USG was carried out
with a digital refractometer (ATAGO, PAL-10S,
Tokyo, Japan). Hydration status of the participants
were classified according to the suggestion of
National Athletic Trainers’ Association Position
Statement (15) (<1.020 g/mL euhydrated, >1.020
g/mL dehydrated). The same measurement for USG
and urine color was repeated after the subjects
completed their competitions. Urine color was
graded from 1 to 8 (1).

Statistical Analysis

All data was given mean and standard
deviation. The data normality was verified with
Shapiro-Wilk test. The Paired Sample t test was used
to compare USG values and urine colors. According
to their USG values athletes were classified either
euhydrated or dehydrated and percentages were
given for pre and post-match conditions. SPSS 20
was used for the analysis and p value was set at
p<0,05.

RESULTS

USG and urine color changes are presented in
table 1. No statistically significant difference was
found between measurements.

Table 1. Changes in USG and Urine Color

Variable Pre-match Post-match t p
UsG 1,021+0,007 1,019+0,004 0,964 0,349
Urine color  5,17+1,79 4,83+1,04 0,766 0,454

Despite no significant difference found between
the measurements, according to USG and urine
color most of the athletes were found dehydrated
(66,6%) and they completed the competition day in
dehydrated condition (55,5%). Percentages of

a
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euhydrated and dehydrated athletes can be found in
Figure 1.
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Figure 1. Percentages of athletes according to

their hydration status

DISCUSSION

The main findings of this study included: 1)
athletes started the competitions in dehydrated state
(USG=1,020 g/mL), 2) they also completed the
competition day in dehydrated condition, 3) before
the competitions athletes” urine color was higher
than 5 which indicates significant dehydration, 4)
athletes” urine color or USG did not decrease in
contrast to expectations.

Maintaining hydration status is of great
importance for performance. Dehydration adversely
affects performance due to elevation in heart rate,
decrease in stroke volume, rapidly increase in body
temperature and perception of exertion and leading
to fatigue,

suboptimal performance (4, 14, 15).

dizziness, low blood volume and

According to suggestions by NATA (15), six of
the athletes were euhydrated while 12 of the
athletes presented significant dehydration before the
competitions. Petterson and Berg (10) investigated
the effect of weigh in time on hydration status of
combat sport athletes and indicated a mean USG
value of 1,029 for all athletes before competition
while it was 1,027 and 1,031 for evening weighed
athletes and morning weighed athletes, respectively.
As weigh-in time was changed in 2013 (7), now
athletes have more time to rehydrate between the
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official weigh-in and competitions. However, our
findings stated that almost 15 h recovery was not
enough for judo athletes to rehydrate following
weigh-in given that some authors indicated that
most of the judo athletes resort to rapid weight loss
methods (2). Moreover, the findings of Ceylan at al.
(19) supported ours as they compared hydration
status and acute weight gain of wrestlers and judo
athletes and stated that judo athletes presented high
level of dehydration in the match morning despite
15 h of rehydration period. Riviera-Brown and Felix
Davila (13) monitored changes in hydration status of
adolescent judo athletes during training in the heat
and in accordance with our findings they stated that
most of the athletes started and finished a training
session with a significant level of dehydration and
experienced symptoms of dehydration despite
availability of water during training. Another study
by Giirses et al. (6) investigated acute weight gain
and dehydration in judo athletes and highlighted
that judo athletes could not compensate the gap of
dehydration between official weigh-in and match
time which was approximately 15 hours. They
stated that athletes competed under dehydrated
the study, the
competitions, 8 of the athletes were euhydrated
whilst ten of the athletes were dehydrated. It can be
concluded that athletes did not consume enough
water to minimize the dehydration.

CONCLUSIONS

condition. In current after

In the current study athletes presented higher
level of dehydration during a competition day. This
study had some limitations; weight loss of the
athletes was not determined on the weigh-in day,
hydration status was not monitored on the weigh-in
day to compare the changes with competition day.
Another limitation was that we did not monitor
fluid intake of the athletes which surely affects the
changes in hydration status. Therefore, it can be
suggested that fluid intake, body mass changes and
hydration status on the weigh-in day should be
thought for further studies as well as including and
comparing different age groups and genders.
Coaches and athletes should pay high attention to
keep hydration values between normally accepted
ranges and hydration status check can be included
in the competitions before weigh-in to preserve
health of weight-classified athletes. Further research
is warranted to clarify whether dehydration directly
and negatively affects judo specific performance.
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