Dehydration and Acute Weight Gain of Athletes
Before Sport Competitions
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The aim of this study was to evaluate the extent of acute weight gain, dehydration and rehydration in judo
athletes before official competitions. The results showed that judo athletes are competing in dehydrated
conditions and thus preventive measurements should be taken to prevent athletes’ disadvantageous health
circumstances related to acute weight gain and dehydration.
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Judo is a weight-classified combat sport where athletes
try to throw the opponent onto his/her back or control them
during the groundwork [1-3]. All judo athletes are required
to achieve a specific body weight before competition. The
aim of this classification is to make sure that competitions
are held under equal conditions in terms of leverage,
strength and agility. According to a survey carried out by
Artioli et al. [4], judo athletes start losing weight at a very
young age (generally before 15 years of age) and undergo
rapid weight loss before the competition. Moreover, judo
athletes often use such methods as increased amount of
exercise, fluid restriction, skipping meals and gradual
dieting. Rapid weight loss is doomed to eventually resultin
imperfect athletic performance and dehydration-related
health problems [5]. The athletes’ health status is very
important for improving the physical capacity according
with the requests of high sport performance [6,7].

Primarily components of human urine are as follows:
water H20:91% to 96%, with organic solutes including
urea H,NCONH,: 9.3 g/L to 23.3 g/L, creatinine C,H.N.O:
0.670 g/L to 215 g/L, uric acid and trace amounts
of enzymes, carbohydrates, hormones, fatty acids,
pigments, mucins and inorganic ions such as sodium Na*:
1.17 g/L to 4.39 g/L , potassium K*: 0.750 g/L to 2.61 g/L ,
chloride CI: 1.87 g/L to 8.4 g/L, magnesium Mg**, and
inorganic sulfur S2E: 0.163 to 1.80 g/L [8-11]. Top of Form
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The specific gravity of adults generally ranges from 1.010
to 1.030 [14], its increases over normal values
(hypersthenuria) having as associated factors: dehydration,
excessive sweating, urinary tract infection, diarrhea, renal
artery stenosis, hepatorenal syndrome, decreased blood
flow such as kidney and excess vasopressin, etc. [15-18].

Vasopressin, identified as antidiuretic hormone (ADH),
vasopressin arginine (AVP) or argipressin [19], are
hormones released in the posterior pituitary gland as
response to hypertonicity. AVP is a peptide prohormone
having as main functions: increasing the amount of water
without solvents reabsorbed back into the filtrate circulation
inthe nephron renal tubules, increasing peripheral vascular

Fig. 1. Structural
formula of urea [12,13]
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resistance and increasing arterial blood pressure by
arteriolar constriction [4, 20-22].
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Fig. 2. Chemical structure of vasopressm with labeled amino
acids [23]

Acute weight loss results in rigid dehydration. Negative
physiological consequences that impair the athletic
performance and also can damage one’s health may appear
as a result of extreme dehydration. Dehydration of more
than 2% body mass is related to imperfect thermoregulatory
function, increased cardiovascular stress and sometimes
impaired aerobic performance [24]. Moreover, according
to a review study by Cheuvront and Kenefick [25], more
than 2% body mass loss via dehydration leads to decreased
endurance performance and decreased strength and
power performance.

In judo, official weigh-in is conducted approximately 15
h before the competitions and random weigh-in check is
applied just before the first fights in the morning of the
competition in order to control the weight gain of the
athletes and it should be less than 5% of the athletes’ weight
category [26]. The time between the official weigh-in and
competition should be enough for athletes to compensate
hydration status as much as possible. As judo competitions
are spread throughout a year, judo athletes are often
exposed to acute weight gain following acute weight loss
and dehydration. According to the literature, athletes lose
weight mostly with dehydration [21,27,28], which
adversely affects their performance.

Given that judo is a very popular worldwide sport, acute
dehydration and weight loss mean health-related injuries
for a great number of athletes, becoming thus an important
concern. Therefore, some preventive measurements
should be taken in order to use prevalence of adverse
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weight loss methods. Moreover, judo athletes must be given
enough time to rehydrate in order not to increase their
likelihood unpleasant health issues both before and during
the competition. As far as we are concerned, this is the
first study which evaluates the volume of acute weight
gain (AWG) and changes in hydration status in judo athletes
before official competition. Thus, the aim of this study was
to evaluate the extent of acute weight gain, dehydration
and rehydration in judo athletes before official competition.

It is expected that this investigation may provide the
guidelines to judo coaches who are the most influential
persons on judo athletes in weight management [4], judo
athletes and physicians that encourage safe participation
and hinder judo athletes from consulting unhealthy weight
loss methods.

Experimental part
Methods

A descriptive study was conducted based on repeated-
measures design. To evaluate the magnitude of AWG and
dehydration in a real competition environment, body mass
and urinary samples for hydration status were determined
approximately 15 and 2 hours before the competition in 31
judo athletes during 2018 Turkish Championship. Urinary
samples were taken immediately before body mass
measurements. Participants who could not provide a urine
sample before weigh-in were excluded from the study.
Participants followed their own routines and no
encouragement was provided for consuming fluid between
the two measurements. All measurements were carried
out by the same researchers and the same procedures
were repeated during the second measurement.

Seventeen male and fourteen female judo athletes
voluntarily participated in this study, with the mean age
25.2 £ 0.65 years, height 1.77 £ 0.01 m, body mass 75.8 +
1.5 kg, weight category 64.74 + 10.1 kg, judo experience
9.68 £ 1.9 years, the values being expressed as mean +
SD. All athletes signed a written and informed consent
before the testing and all test procedures were approved
by Karabuk University ethics committee. At least 4 years
of judo experience was a criterion for participation in the
study. The experimental procedures of our study were
carried out in accordance with the mandatory principles
of the ethic [29-31].

Measurements

-Acute weight gain: The official weigh-in was held 15 h
before the competition. The athletes’ actual body mass
was measured with bioelectrical impedance device (Tanita
MC-980, Japan) just before the official weigh-in. Also, 2 h
before the competition all judo athletes were reweighted
to determine the body mass. AWG was assessed as
previously mentioned [5].

-Body composition evaluation: Body composition was
evaluated with bioelectrical impedance device (Tanita MC-
980) only for descriptive purpose. Body fat percentage,
muscle mass and total body water percentage (TBW)
were recorded for each athlete.

-Hydration status evaluation: A urine sample was taken
from each athlete immediately before each body mass
measurement. The samples were placed in plastic cups
and the specific gravity (U_) was determined with a digital
refractometer (ATAGO PAL-10S, Japan). As soon as the
urine samples were analyzed for U they were
immediately disposed.

Statistical analyses SPSS 22 package program was used
to analyze the data. Characteristics of the participants were
determined with descriptive statistics. A repeated
measures one-way analysis of variance was performed to
detect significant differences between body massand U_.
Pearson Correlation was performed to find the relationship
between changes in body mass and U_. Significance was
set at p<<0.05 for all analysis. The size Criteria for Pearson
correlation coefficents was considered of 0.1 small, 0.3
medium and 0.5 large.

Results and discussions

In table 1 were presented the main results of the study:
body mass, fat, muscle, TBW and U_.

Significant differences were found'in dehydration levels
of the athletes between official weigh-in and two hours
before the competition (F=4.53, p=0.04). Dehydration
decreased from 1.027+0.006 to 1.025+0.006. Body mass
increased from 65.42+9.53 to 66.76+10.06 indicating
significant difference between the measurement times
(F=48.19, p=0.001). The mean value of AWG was found
of 1.34£1.07 kg corresponding to 2.04% increase in body
mass. A significant difference was observed in TBW values
between official weigh-in and two hours before
competition (F=5.24, p=0.029) and it increased from
63.69+5.03 to 64.98+6.13.

Our results showed that 41.9% of the participants were
seriously dehydrated (U_>1.030), 45.2% were significantly
dehydrated (U_>1.021) and 12.9% minimally dehydrated
(U,, between g1.010-1.020). Furthermore, no athletes
pre%ented a well-hydrated (U _<1.010) status before the
official weigh-in. When dehydrﬁtion levels were measured
2 hours before the competition, 25.8% of the participants
were found seriously dehydrated (Usg>1.030), 54.8% were
significantly dehydrated (U g>1.021) and 19.5% minimally
dehydrated (U, between 12010-1.020), while no athletes
presented a well-hydrated status. Moderate negative
correlation was found in changes between body mass and
U (r=-0.39, p=0.029).

*To the best of our knowledge, the results of this study
are the first to investigate and interpret AWG and
dehydration status of judo athletes. The main findings of
the present study were as follows: (1) dehydration levels

Items Timing Mean 5D One Sample test Paired Samples Test
t p t p
Body  mass | before 13 h 6542 +0.53 35.19 =0.0001
(kg) before 2 h 66.76 =10.08 36.94 =0.0001 -6.94 0.000
Fat (kg) before 13 h 13.67 =829 0.18 =0.0001
before 2 14.66 =786 1037 <0.0001 290 0.007 DE-Sl-(aItI-?QIIi'I'lIVE
Muscle (kg) before 13 h 33.58 =8.67 34.40 <0.0001 117 0.250 STATISTIC
before 2 h 33.91 =3.42 35.60 =0.0001 - ] '
TBW before 13 h 64.98 +6.13 59.01 =0.0001 213 0.041
before 2 h 63.68 +5.03 70.39 =0.0001 ) )
U before 13 h 1.02 =0.00 834.16 =0.0001
before 2 h 1.02 =00 911.42 =0.0001 213 0.041
t— Student t values; p — level of probability.
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of the judo athletes decreased from official weigh-into 2 h
before the competition; (2) body mass increased from
official weigh-in to 2 hours before the competition; (3) the
percentage of TBW increased from official weigh-into 2 h
before the competition; (4) most athletes were seriously
dehydrated during the official weigh-in, while a minimal
dehydration was found in a minority of them; (5) most
athletes were significantly dehydrated 2 hours before the
competition, while a minority presented minimal
dehydration; (6) none of the athletes presented a well-
hydrated status before the competition; (7) a moderate
negative correlation was found in changes between body
mass and U_

Our findin%s regarding the AWG (1.34 £ 1.07) are similar
with the results of previous investigations published by
Artioli et al in 2010 (1.6%1.4 kg), respectively Berkovich et
al in 2016 (1.4 £ 1.0 kg) [4,21]. Jetton et al (2013) and
Kons et al (2017) reported an AWG after official weigh-in
of 2.6 = 2 kg and 3.4 &+ 2.2 kg respectively being higher
than our results [5,32]. The AWG determined by Jetton et
al (2013) at the official weigh-in and 2 hours before the
competition, was found two times higher than our results
(AWG percentage - 4.4% of the body weight) [5]. An
association between the amount of weight loss and
success in real competitions was reported by other authors
who investigated the wrestlers [26,33-34]. However,
Horswill et al. [34], suggested no difference in performance
related to higher amount of weight loss. In accordance
with the above-mentioned results and findings, it can be
suggest that judo and wrestling athletes present AWG
following rapid weight loss having unhealthy weight loss
behaviors.

The hydration status of the judo athletes was determined
by means of U_, founding a significant decrease from
1.027+0.006 to 1.025+0.006 between the official weigh-
in to just before the competition. Our results were similar
with those reported by Jetton et al [5], both studies
suggesting that athletes were not in a hydrated status
before the real competition.

The rapid weight loss methods have been reported to
be generally based on caloric restriction and dehydration
techniques [4,21,26]. Therefore, it is inevitable that rapid
weight loss results in dehydration-related health problems
and impaired athletic performance. Our results on the
degree of dehydration showed that no athlete participating
in this study could compensate water loss between the
official weigh-in and the competition presenting the U_
level <1.010, which may lead to impaired performance
during the competition. This idea can be supported by
Yyldyrym findings [35], stating negative correlation
between testosterone and dehydration and positive
correlation between cortisol concentration and dehydration
state.

Conclusions

Significant changes were found in body weight and
dehydration state of the athletes, between the official
weigh-in and two hours before the competition suggesting
that athletes underwent serious rapid weight loss and
dehydration followed by AWG, but not enough hydration. It
was stated that 54.8% of the athletes were significantly
dehydrated (U _>1.021) 2 hours before the competition,
indicating that dthletes competed in a dehydrated status.
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