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Abstract. Study Objectives: Wrestling is a weight sport with a weight classification and wrestlers is performed
weight loss frequently before the wrestling competitions and they exposed dehydration. In this context, the
aim of this study was to monitor the change in the urine specific gravity (Uss) of wrestlers in an official wres-
tling tournament. Thirty-six wrestlers competing in an official wrestling tournament were included in the
study. Methods: Bioelectric impedance analyzer and refractometer were used to determine the change of body
weights and the Us levels of the wrestlers between the weigh-in and the competition times. Shapiro-Wilk
test was used for the normality test of the obtained data. Wilcoxon Signed-Rank test was used to analyze
non-normally distributed data. Resu/ts: According to the results of this study, it was determined that there
was no difference in the body weights of the wrestlers between the weigh-in and the competition times,
whereas there was a difference in the Usslevels. Accordingly, although Usg levels decreased, it could not be
reduced to the reference range between the weigh-in and the competition times. Conc/usion: These results in-
dicate that the lose body weight before the competition is regained between the weigh-in and the competition
times, whereas dehydration in the U levels continues in the wrestlers.
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Introduction

Wirestling is one of the most ancient sports (1)
and today, it has millions of spectators worldwide
(2). In today’s wrestling, opponents are paired by size
(bodyweight) and power. Nevertheless, it is probable
and expectable that opponents at the same weight class
might differ in relative power (3). Of course, lean body
weight is important for aerobic performance as the to-
tal weight for anaerobic performance (4). In wrestling,
athletes compete after they are classified according to
their body weights (5). For this reason, to gain an ad-
vantage over weaker and smaller competitors, many
wrestlers lose weight before the competition. In wres-
tling, although the adverse effects of weight loss on
health status are well documented, weight loss prac-
tices (e.g. food and fluid restriction) are widely used by
the wrestlers (6).

United World Wrestling (UWW) often makes
minor changes to the wrestling competition rules to
increase the popularity of wrestling, to make more
understandable for the spectators, and to protect the
athletes” health. For example, even though the duration
between the weigh-in (one day before competitions,
at 06:00 pm) and the competition (one day after the
weigh-in, at 12:00 am) times of the official national
and international competitions was ~18 hours accord-
ing to old wrestling competition rules and therefore,
wrestlers were frequently performing weight loss prac-
tices before the competitions (7). A study on a similar
sport, judo, showed that more time between weigh-
in and competition does not mean less dehydration.
Although there were 15 hours between the weigh-in
and competition it was seen that 81% of the athletes
were still dehydrated (8). For this reason, the UWW

has decided to carry out the competition weigh-in
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(two hours before competitions) on the morning of
the competition according to the new wrestling com-
petition rules to prevent weight loss in wrestlers (9).
Because the hydration level is one of the most impor-
tant physiological variables for athletic performance
especially in combat sports. However, wrestlers are still
known to carry out weight loss practices.

Many studies have reported that wrestlers who
lose weight using various methods such as sauna, food
and fluid restriction, repetitive intensive exercises, ny-
lon, or rubber dressing were exposed to dehydration
(6,10,11). Moreover, there are many methods in de-
termining dehydration in athletes such as urine spe-
cific gravity (Uss), urine color (Uc,), urine osmolality
(Uow), and plasma osmolality (Po,.), and it was report-
ed to have positive relationships between these meth-
ods and have a cut-off point for each dehydration mea-
surement method (12-14). Testing and measurements
are two important components of the performance
assessment, some details during the procedures that
may seem underestimated may however directly affect
the test results (15). For example, dehydration cut-off
points are <700 (mmol/kg) for Uo,,, <290 (mOsm/L)
for Poy,, <4 (U) for Ucy, and <1020 (g/cm?) for Use
(16). If a measured hydration marker has a value above
the cut-off point, hypohydration and/or dehydration
occurs and this dehydration can cause athletes to lose
athletic performance.

Usc is a measure of the ratio between the density
of urine and the density of water. Urinary concentra-
tion is determined by the number of particles (electro-
lytes, phosphate, urea, uric acid, proteins, glucose, and
radiographic contrast media) per unit of urine volume
(13). The National Collegiate Athletic Association
recommends Us as the most practical and optimal
method for determining the hydration status of ath-
letes (17,18). It is important to determine the change
in the hydration status of the wrestlers using Usc be-
tween the weigh-in and the competition times accord-
ing to the new wrestling competition rules. Thus, we
have tested the new weigh-in rule in the wrestling
competition. In this context, the aim of this study was
to monitor the change in the wrestlers’ Uss levels de-
hydration-induced in an official wrestling tournament.
Material and Method

Participants

At the beginning of the study, all participants
were informed of the research procedures, purposes of
the investigation, and taken their written consent prior
to participation. Thirty-six volunteer elite male wres-
tlers (age: 21.67+1.82) participated in the research.
Werestlers who did not have an acute or chronic disease
and did not use diuretics while performing weight loss
for the competition were included in the study. The
study was conducted in accordance with the guidelines
of the revised Helsinki Declaration.

Experimental Design

All measurements (Body weight and Usc) were
performed in an official competition in the 2019 In-
teruniversity Wrestling Turkey Championships. The
first measurements for the weigh-in time were be-
tween 8:30-9:00 am in the morning of competition
and the second measurement for the competition time
was between 10:30-11:00 am. The wrestlers followed
their routines (food and fluid consumption etc.) within
2 hours and no encouragement was provided for con-
suming fluid between the two measurements.

Measurement Body Weight

Body weights of the wrestlers were measured two
times (before the weigh-in and the competition times)
with wrestling singlet using Bioelectric Impedance
Analyzer (TANITA BC 418, USA). From the total
body weights of the wrestlers, 250 g tare was subtract-
ed for the wrestling singlet.

Measurement of Use

The urine samples were taken two times (before the
weigh-in and the competition times) from each wres-
tler immediately before each body weight measurement.
In agreement with the American College of Sports
Medicine’s hydration testing guidelines, (19) each par-
ticipant was instructed to provide a small urine sample
collected mid-flow from the first void in the measure-
ment times. The samples were placed in plastic cups and
the Uy levels of the wrestlers were determined with a
digital refractometer (ATAGO PAL-10S, Tokyo, Japan;
measurement range USG 1.000-1.060 with a resolu-
tion of 0.001). Refractometry is an indirect estimation of
USG by measuring the ratio of the velocity of the light
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in urine (20). The digital refractometer was calibrated
before the analysis of each urine sample. As soon as the
urine samples were analyzed for U, they were immedi-
ately disposed. The cut-off point of U for assessment of
the hydration status was determined as <1020 (g/cm?).

Statistical Analysis

The normality test of the obtained data was test-
ed with the Shapiro-Wilks test. Descriptive statistics
were given with mean and standard deviation. Wilcox-
on Signed-Rank test was used for comparisons of the
measurement times in the analysis of non-normally
distributed data. Significance was set at p <0.05.

Results

Body weights of the wrestlers for weigh-in and
competition times were found 78.73+14.98 and
78.98+14.77,and Usc were 1.026+.007 and 1.021+.009,
respectively. This result shows that the Usc levels of the
wrestlers were above the reference range in both the
weigh-in and competition times (Table 1).

It was determined that there was no difference
between the body weights of the wrestlers between

Discussion and Conclusion

The death of six college wrestlers in six weeks in
the United States of America drew the attention of
the world. As a result of the autopsy, it was found that
the wrestlers died of weight loss performed in a short
time and they performed 15% of dehydration of total
body weight (21). After these deaths, many methods
have been designed by the researchers to detect hy-
dration levels in the human body such as a change in
percentage of body weight (22), bioelectric impedance
(23), skinfold thickness (24), and hematological (25)

and urine parameters (26). Especially, Usc is one of the

Table 1. Descriptive statistics of wrestlers’ body weights and
Ug levels

Variables Measu'lrement MeansS.D. Reference
Times Range
. Weigh-in ~ 78.73+14.98
Body Weight (ig) Competition  78.98+14.77
Weigh-in 1.026+.007
3
Use (g/em’) Competition  1.021:.000 1020

Table 2. Comparison of wrestlers’ body weights and Usslevels

the weigh-in and the competition times, whereas there Variables Me*’lrs‘.lrement Median =z P
was a difference in the Usg levels. However, although I.HLeS_ 5
Usc decreased, it could not be reduced to the reference Body Weight (kg) Cwelg t_tm ;g 58 -480 631
. . .. . ompetition .
range between the weigh-in and the competition times Wefgh—in 1,025
- Fi Us Levels (g/cm3 ’ -3.214 .001
(Table 2; Fig. 1). soLevels (glom®)  etition  1.024
20 1.026
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g - 1024
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= & 1023
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= 2 1022
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Weigh-in Competition Weigh-in Competition
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Figure 1. Changing of wrestlers’ body weight and Usg levels
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most common and safe hydration measurement meth-
ods easily used in non-clinical situations.

Previous studies on the hydration status of the
wrestlers have been including the results of a period
of ~18 hours between the weigh-in and competition
times (7,11). In the present study, the duration be-
tween weigh-in and competition times was 2 hours.
For this reason, this study is the first study of deter-
mining the hydration status of the wrestlers according
to the new weigh-in rule in wrestling.

Many studies on combat sports have emphasized
that the duration between weigh-in and competition
times is not sufficient for rehydration after dehydra-
tion. For example, Giirses et al. (2018) reported that
the judo athletes regain their lost body weights be-
tween the weigh-in and the competition times (~13
hours) despite, the increase in Usg could not be reduced
(26). Moreover, Pettersson and Berg (2014) compared
the rehydration status after dehydration for combat
athletes weighed the one-day before and on the same
day of competition for the official competitions, and
reported that hypohydration status from both athlete
groups continued (27). In sum, they reported that nei-
ther weigh-in close to competition nor evening weigh-
in with more time for rehydration seems to prevent
hypohydration before the competition. Also, they re-
ported that the amount of body weight loss was lower
in the branches held on the same day of competition
and weigh-in. According to the results of the present
study, it was determined that there was no difference
between the body weights of the wrestlers between the
weigh-in and the competition times, whereas there
was a difference in the Usc. These results show that the
wrestlers regain their body weight between the weigh-
in and the competition times. Moreover, although
there was a decrease in Usgg levels, it was determined
that Usc levels had a value above the reference range
before the competition and showed that dehydration
continued in the wrestlers.

A small decrement in hydration status can im-
pair cognitive, physical, physiologic function, and
athletic performance (28-30). For this reason, weight
loss practices must be prevented to perform high-level
athletic performance of the wrestlers for a longer pe-
riod. However, many previous studies show that the
wrestlers have a higher amount of body weight loss

due to the UWW?’s old weigh-in rule (31-33). Because
the wrestlers thought the duration between weigh-in
and competition times was suflicient for rehydration
after dehydration. UWW’s new weigh-in rule caused
wrestlers to reduce their amount of body weight loss.
Because in this study, body weight loss in wrestlers was
almost non-existent but still we found above the refer-
ence range of the wrestlers’ Usg levels.

As a result of the present study, the wrestlers re-
gained their lost body weight in duration between the
weigh-in and competition times. In addition, although
the wrestlers’ Uss levels decreased, it remained above
the reference range. This result shows that wrestlers
were still dehydrated. Moreover, when comparing the
body weights of wrestlers in weigh-in and competition
times, UWW’s new weigh-in rule was minimized the
amount of weight loss in wrestlers. However, supple-
mentation of appropriate fluid in weight loss training
may prevent hypohydration. Thus, athletes can be in
euhydration status and achieve maximum perfor-
mance.

References

1. Isik O, Gumus H. Evaluation of effective demographic vari-
ables in competition performances of Turkish wrestling ref-
erees. ] Hum Sport Exer 2018: 13(1): 60-71.

2. Dogan I, Isik O, Birkék MC. Seeding and gold medal prob-
ability in wrestling: a 2016 Rio Olympic Games analysis.
Journal of Human Sciences 2019: 16(4): 931-7.

3. Celebi M. Wrestling and anaerobic power. F. Yamaner, E.
Eyuboglu (Ed.), From talent selection to Field Manage-
ment in Sport Sciences 2019: 30-39. New York: Mauritius:
Lap Lambert. ISBN: 978-6200-48745-2.

4. Ozer U, Sahin A, Karakulak i, Aslan CS. Investigation of
the relationship between physical and motor features in
young wrestlers. International Multidisciplinary Academic
Researches 2017; 4(3): 13-25.

5. Zorba E, Ozkan A, Akyiiz M, et al. The relationship of leg
volume and leg mass with anaerobic performance and knee
strength in wrestlers. International Journal of Human Sci-
ences 2010; 7(1): 83-96.

6. Yagmur R, Isik O, Kilic Y, et al. Weight loss methods and
effects on the elite cadet greco-roman wrestlers. JTRM in
Kinesiology, 2019; 5: 33-40.

7.Isik O, Yildirim I, Ersoz Y, et al. Monitoring of pre-com-
petition dehydration-induced skeletal muscle damage and
inflammation levels among elite wrestlers. ] Back Musculo-
skelet Rehabil 2018; 31(3): 533-40.

8. Ceylan B, Eyuboglu E, Geng I. Hydration status and acute



Monitoring change of urine specific gravity levels of the wrestlers in an official wrestling tournament 193

weight gain of judokas and wrestlers before competition. degiskenler agisindan incelenmesi. OPUS Uluslararast
17* International Sport Sciences Congress 2019; 13-16 Toplum Aragtirmalar1 Dergisi 2019; 11(18): 2040-54.
November. Antalya. Tirkiye. 23. Alpay CB, Erso6z Y, Karagoz §, et. al. Elit giirescilerde miisa-
9. International Wrestling Rules. https://unitedworldwres- baka éncesi agirlik kaybs, viicut kompozisyonu ve bazi mi-
tling.org/sites/default/files/2020-03/wrestling rules.pdf, neral seviyelerinin karsilagtirilmas:. International Journal of
Access Date: 01. April.2020 Sport Culture and Science 2015; 3(Special Issue 4): 338-48.
10. Franchini E, Brito CJ, Artioli GG. Weight loss in combat 24. Franchini E, Sterkowicz-Przybycien K, Yuri Takito M. An-
sports: Physiological, psychological and performance ef- thropometrical profile of judo athletes: comparative analysis
fects. J Int Soc Sports Nutr 2012; 9(1): 52-7. between weight categories. Int ] Morphol 2014; 32(1): 36-42.
11. Yildirim I. Associations among dehydration, testosterone 25. Schwellnus MP, Drew N, Collins M. Increased running
and stress hormones in terms of body weight loss before speed and previous cramps rather than dehydration or se-
competition. Am ] Med Sci 2015; 350(2): 103-8. rum sodium changes predict exercise-associated muscle
12. Cheuvront SN, Sawka MN. Hydration assessment of ath- cramping: a prospective cohort study in 210 Ironman tri-
letes. Sports Science Exchange 2005; 18(2): 1-6. athletes. British ] Sports Med 2011; 45(8): 650-6.
13. Minton DM, Eberman LE. Best practice for clinical hydra- 26. Gurses V'V, Ceylan B, Sakir M, et. al. Dehydration and
tion measurement. Int J Athl Ther Train 2009; 14(1): 9-11. acute weight gain of athletes before sport competitions. Rev
14. Walsh NP, Laing SJ, Oliver SJ, et al. Saliva parameters as De Chim 2018; 69(11): 3196-8.
potential indices of hydration status during acute dehydra- 27. Pettersson S, Berg CM. Hydration status in elite wrestlers
tion. Med Sci Sports Exerc 2004; 36(9): 1535-42. judokas boxers and tackwondo athletes on competition day.
15. Eyuboglu E, Aslan CS, Karakulak I, at al. Is there any effect Int J Sport Nutr Exer Metab 2014; 24(3): 267-75.
on non-suitable pull technique in back & leg dynomemeters 28. Booth CK, Coad RA, Forbes-Ewan, et. al. The physiological
on the leg strength test results? Acta Medica Mediterr 2019; and psychological effects of combat ration feeding during
35:1373-7. a 12-day training exercise in the tropics. Mil Med 2003;
16. Cheuvront SN, Ely BR, Kenefick RW, et al. Biological 168(1): 63-70.
variation and diagnostic accuracy of dehydration assessment 29. Casa DJ, Stearns RL, Lopez RM, et. al. Influence of hydra-
markers. Am J Clin Nutr 2010; 92(3): 565-73. tion on physiological function and performance during trail
17. Wrestling Rules Committee. National Collegiate Ath- running in the heat. ] Athl Train 2010; 45(2): 147-56.
letic Association Wrestling Rules. 2003; Indianapolis, In: 30. Gullén JML, Abellin AM, de Calasanz Rabadan, J. et. al.
NCAA Publications. Effects of dehydration performance for cut weight in com-
18. Demirkan E, Koz M, Arslan C, et al. The monitoring of bat sports. Applicable Research in Wrestling 2017; 47-51.
weight fluctuation and hydration status in cadet wrestlers 31. Isik O, Gokdemir K, Bastik C, Yildirim I. at. al. A study on
(ages 14-17) during a training camp period leading up to elite wrestlers: weight loss and depression. Journal of Physi-
competition. International Journal of wrestling science cal Education & Sports Science 2013; 7(3): 216-23.
2011; 1(2): 12-8. 32.Isik O, Cicioglu HI. Dehydration skeletal muscle damage
19. Sawka MN, Burke LM, Eichner ER, et al. American Col- and inflammation before the competitions among the elite
lege of Sports Medicine position stand. Exercise and fluid wrestlers. ] Phys Ther Sci 2016; 28(1): 162-8.
replacement. Med Sci Sports Exerc 2007; 39(2): 377-90. 33. Odpik V, Timpmann S, Burk A, Hannus I. Hydration status
20. Chadha V, Garg U, Alon US. Measurement of urinary con- of Greco-Roman wrestlers in an authentic precompetition
centration: a critical appraisal of methodologies. Pediatr situation. Appl Physiol Nutr Metab 2013; 38(6): 621-5.

Nephrol 2001; 16(4): 374-82.
21. Cicioglu HI, Isik O, Yildirim I, et al. The effects of de-
hydration before competition upon body compositions -
leptin hormone and ghrelin hormone among elite wrestlers. Correspondence:
Biomed Res 2017; 28(10): 4335-41. Ferhat Guder
22.Yalgin I, Ayhan C, Diigenci A. Miisabaka oncesi elit yildiz Faculty of Sports Sciences, Bartin University, Bartin, Turkey
greko-romen giires¢ilerin 6z giiven diizeylerinin ¢esitli E-mail: fguder@bartin.edu.tr



