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Effects of Short Term Weight Loss on Physiological Variables
in Weight Category Sports

Hyunseung Rhyu*

Jungwon University

This study aims to suggest the guide line for weight category sports(Taekwondo, Judo, Wrestling,

Weightlifting, and Boxing) who have to lose weight to pass weigh-in before games. Reference data was
collected from RISS, Medline, PubMed, SciELO and effects of short term weight loss on physiological
variables(body composition, physical fitness, blood components, oxidative stress and hormone, immune

function) were analyzed. Also, weight loss procedures for weight category sports athletes were analyzed

in details. The results of the research are as follows: weight category sports athletes prefer short term

(3~5 days) weight loss methods (3~5%) with dietary control, sweating and exercise. Physical changes

caused by the loss in body weight, fat-free mass, and BMI, however, do not affect body fat percentage.

Different changes of physical strength element depend on weight reduction period. In short term weight

loss method, anaerobic exercise capacity, muscular strength, and reaction time partially decrease and

affect staying power. In contrast, long term weight loss method do not affect aerobic and anaerobic

exercise capacity. Furthermore, most of previous studies show that blood component change has

negative effect on body water balance, stress-related hormone, and immune function.

In conclusion, short term weight loss method negatively affects athletic performance of weight class

competition athletic. Therefore, careful long term weight loss methods are recommended with dietetic

consideration to prevent dehydration during weight loss period. Excessive weight loss on lightweight

athlete should be prevented by institutional basis as well.

Key Words: Weight loss, Physiological variables, Weight division athlete KISs®
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A% 87l 9= 1570) 9] Fulge] =
Atk FElUelME A5d AgFE f=, aﬂ%%,

HAE 9= SollA UHDLQ 7Ithska Sl Aol A,

Agead AF7A7Ie Hold 27183 A Asx4
2 HEME o @ Sa8 a4 Aot} AF B
Fe 7710 Edste dgEe] L AA R sl A
H5e 7715 XA sto soj g o] et s o
at7] Sl EFEcH(Horswill et al., 1992). 284

AF7A71e ksl v A4EL Al 24
wf 2R A Aol AH Aoz dAg A E v
UM 4715 Aashy] e 29 AFRT v Alg
ox 24 & FAor AT AAFTH(Artioli et
al., 2010). °|8% 77] & 7 AAete AFgEde
A gdo] Vi kg nx A H 53] @r7HTY
olu) o] AEAA A Fe] 5% o3& rFets A% 7
718 Astet A A4 w8 A}, 1ela AEh
SIEAE FFE nXE Z2eg BaEt(Franchini

=

et al., 2012).

ARA7] AFEe A AT sy Yt
chekst W o] S Algsled], dibdo s %,
g 2R g Aoz AR FEAISH T T WY
< d3to] AAJgH(Kim et al., 2001). o]&ld= =
St S MEslhe A4ELS tol]dE oF 4ol ¢
ofAl, olAl o WS AHgste AFER e,
oAl = AA WHEsg 7|l M F o AR A H
o] glth(Franchini et al., 2012). o]¢} o] AF7H
7] AeES 4ol A AFEE Bl 471
g3 RS A A7) Zrlelor w7 wiiel ofe] Ha
AFE Bl AN e o)A AFE ke
1A HE Re UH-or Z «]Ulg Ad F e}, o] &
AFdM = AFA7] AFs Aeitdd hg As5F
F& Al U= ?‘é‘ﬁ RISS( FeAd T4 E Ay
)& o] &3l a, =9 AFEE Medline, PubMed,

SEELOE o] &3] A58 @a}gﬂ;} Werg B

AT Arse] AFEF, ATHE 42, AsH
F A=, TP AFHFLR Yehie *‘Zﬂ?“ ‘1
: ~EHL Y 528, 123
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o A

At ﬂﬁwﬂol ok A
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(& - 7~32kg/°4 5~6ke), B (& : 3~10ke/
: 3~6kg), F=(F 1 6~10kg/ o : 4~8kg), HAE
(‘g1 10~12kg/ 9 : 8~10kg), 9=(d : 6~11kg/

© 5~6kg) ot o] WrolAH, oA BEFH AlHe
Ae A Holgla, TFEH dnlFdA s AEe
A7F A Holsle A& FAE 7 Uit

Table 1. Weight division of

weight category sports in Rio Olympic

(Unit : kg)
Wrestlimg .
Grecoro Boxing  Judo Tawkwon Welght
Freestyle -do lifter
~59 ~57 ~49 ~60 ~58 ~56
59~66  58~65  50~52  61~66 59~68  57~62
67~75 66~74 53~56 67~73 69~80  63~69
76~85  75~86  57~60  74~81 80~ 70~77
M 86~98 87~97 61~64 82~90 78~85
N 99~130  98~125 65~69 91~100 86~94
130~ 125~  70~75 100~ 95~105
76~81 105~
82~91
91~
~48 48~51 ~48 ~49 ~48
W 49~53  56~60 49~52  50~57  49~53
0] 54~58  69~75  53~57 58~67  54~58
M 59~63 58~63 67~ 59~63
A 64~69 64~70 64~69
N 70~75 71~78 70~75
75~ 78~ 75~
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53] B4771= v& AF771d Ha Ag 1 Seugte} 22 ofAJollQl ojgte] YAt gl&d Al
ZHAA RE7] WEel AAe Al Al 3AE 7E 78 WP R AuE dvdae 62%9] At 97
A& A AFHY ¢ AFor EAsI= AE0| 7t AFEE AAE AL, 3.3+1.8kg(5.022.6%) 2
B AE uddE o 54 5 AFEdAE AsH A4S stk Baudtdth(Kordi et al., 2011).
ol gk wHolut A3 AlFo] Bad AR Helt 0219 AT A= At ‘)'74 HAaE Me tides
& AFE ddez ’—‘é’\]'& TFoA = t3lef A E AFlM e 53%9 A7t @t AsaEs
ZA8e n5dw, ggw, A9 A %-4 60~90%7} AABI Tt Hustga (Kazeml et al., 2005), 1|
7871 A ©7|3tel| Hxg Al Aldetta Eas) = 92 15da, Wit Eﬂe"éﬁ-’? g Aol A
A} (Steen & Brownell, 1990; Oppliger et al., 62%(2.9kg), 89%(5kg)e] AFEo] Wt A=UES
2003; Alderman et al., 2004). e TEAME sttt B st th(Kiningham & Gorenflo, 2007).
Abgh ZAgko] Uehd=d], v 3 Al g oF 90/ ol U Aol E(Lee et al., 2002) A7) HAE
o] A7) vt22 A w3t Zﬂ?@%’ﬁ% sttt Hast Mg tdoz AAIGH A AejzAtellA gt 7w

ATh(Artioli et al., 2010). (Table 2)°l4 Ee nie} 2 B 89.6%(4.942.6kg), T 84.4%(3.5¢1.Tkg),
of Hepd frAss AR AFEe 47 62.8% 3Hl52 36.7%(2.7+2.3kg) 7 }7§ 7l A @ AF

(5.6+2.2kg), 63.3%(4.3+3.2kg)7} 7|17 A=7 S AAET D Radia, AAHFE g
g5 AAettn B s (Brito et al., 2012), B 82.1%(4.3+1.Tkg), T¥H2 70.5%(1.9+1.68kg),

4 fre A5 dulEs A 89%2] A7t @13t Bl 22.6% (2.2+1.06kg) 7k 7471 A @713t A
As 2FS AASNRL, FaAeR AT 2~5%9 TAES AT B S5t} Kim et al.(2001)
At itk Basdch(Artoli et al., 2010). o AFAME AF7H7] 555 ATFES o Ay
£ Bepd da 24 29 RS AR A7 w AolA 80.6%9 el AFel 6.5£3.22% +
e A7HE At Aol @713t AlS AEE g FoR W AT AP Huskilt

i Bkt (Peron et al., 2009).

Table 2. Participation rate and weight reduction of short term weight loss in weight division athletes

Subject Prevalence Magnitude Author
Brazil Judo(n=145) M : 62.8% 5.6+2.2kg(8.5+4.2% of the weight)
Brito et al.(2012)
Brazil TKD(n=150) M : 63.3% 3.241.2kg(4.3£3.2% of the weight)
. 86%(All) . .

Brazil =14 2~5% of th h | 1.(201

razil Judo(n=145) 89%(Heavyweight excluded) 5% of the weight Artoli et al.(2010)
Brazil Boxing(n=10) M : 100% 5.8kg Peron et al.(2009)
Iran Wrestling(n=463) M : 62% 3.3+1.8kg(5.0£2.6% of the weight)  Kordi et al.(2011)
Canada TKD(n=28) M : 53% Kazemi et al.(2005)
USA High School Wrestling(n=2352) M : 62% 2.9+1.3kg(4.3£2.3% of the weight)

Kiningham et al.(2007)

USA College Wrestling(n=63) M : 89% Skg
Korea TKD lightweight (M=48, F=28) M : 89.6%, F : 82.1% 4.9+2.6, 4.3x1.7kg
Middleweight(M=96, F=44) M : 84.4%, F : 70.5% 3.5¢1.7, 2.9+1.6kg Lee et al.(2002)
Heavyweight(M=60, F=31) M : 36.7%, F : 22.6% 2.7£2.3, 2.2+1.0kg
Korea Weight division Athletes(n=500) MF : 80.6% 6.5+3.22% of the weight Kim et al.(2001)

M: male, F: female, TKD: Taekwondo
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Table 3-a. Change of Body composition, Fitness, and Physiology aspect in weight category sports according to weight
reduction time and method

Weight reduction

Subject period and method Body composition Fitness Physiology Author
College 7Days 5% Ixzzf;eezgﬁilcf()’) Lim
Taekwondo [Eays 07 s ’ MDAC(-) .

Diet restriction, flexibility(-), power(-), Wan-ki

Male(n=10) . s SOD (-)

. . exercise, sauna agility(-), balance(-), et al.(2008)

lightweight .

reaction time(-)
Lightweight,
College Middleweight
Taekwondo % bodyfat (-) Cheon
Male(n=18) 3Days 5%(n=18) Middleweight : girth Wook a,n
lightweight (12) Diet restriction, sauna of Waist, Hip, Thigh, ot al (;(I)Mg)
middleweight and Chest( ) '
6) Lightweight : girth
of Waist( ! )
isol : @, @ (1
. 4Days @ 5% (0=6) @/@ Body fat, Cortisol : @, @ /( )
High school %Body fat, Body IgA, IeM : @), @(T) ,
5% (n=6) . Oh, Su-il
Taekwondo Diet restriction water, Lean body IeG : @C), @() et 2l 2015)
male(n=12) xercise mass, BMI( }) RBC, WBC : @, @ (-) :
0> @ Het, Hb : @), @ (1)
Physical fitness(-)
4 0/ o] A=

High school dagisets r/sst n]c;(fz D vubody fat( |) Only Left grip Total Protine, Ca2+, Kim,

Taekwondo exercise ’ body fat, Lean body strength( 1) FFA, Mg+( 1), Yong-Gyu

male(n=18) mass(-) Isokinetic leg ionized calcium( | ) et al.(2009)

control (n=9)
strength(-)
Muscle strength,
flexibility(-)
. Muscle endurance,

High school SDays 3~5% Power( l) Lee,

@ _ .

b sy 1

e Peak power, Mean ’
Power( l )
Fatigue index( 1)

High school 4Days 5%(n=7) CPK, LDH( 1) Kim
Wrestling Diet restriction, Epinephrine( ! ) kyeonglar
male(n=7) exercise, sauna Norepinephrine( T) et al.(2013)

Aldosterone( 1),
11 .29 h,
\Sr(:estelg'ig Dgar};Zusicﬁﬁn body water( ! ) MDA(T) Myl?ng’ jin
’ 0 ! l 1 .
male(n=6) exercise obody fai( ) MVECS), Ho(1), et al.(2007)

Het( 1), %APV( 1)
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Table 3-b. Change of Body composition, Fitness, and Physiology aspect in weight category sports according to weight
reduction time and method

Weight reduction

j B iti Fi Physiol Auth
Subject period and method ody composition itness ysiology uthor
IgA, IgG, IgM(T)
Collece 4Days 5%(n=8) Cortisol,
T df Control 0%(n=8) Body fat, %Body fat, Norepinephrine( T ) Yang,
male Exercise, Diet Body water, Lean Epinephrine( i) Sanghoon
(n=16) restriction, sauna, body mass, BMI( i) Neutroph( l) (2010)
jogging Lymphocyte,
Monocyte( T)
1** NH3, Insulin
1Mo fat, B . ’
1* 5Days 5% 1 7oBody fat, Body Norepinephrine( | ),
College d water, Lean body
2" 14Days 5% 1 aldosterone(T)
Judo . . mass, BMI( l) d Park, Heesuk
Exercise, Diet d 2" LDH( 1 ),
Female o 2" %Body fat(-), et al.(2011)
restriction, jogging, NH3, Glucagon( l)
(n=8) . . Body water, Lean . .
Tubing exercise body mass, BMI( l) Lactate acid, Renin,
Y ’ Cortisol, Epinephrine(-)
1" Squat, Peak power,
Average Power( i) 1 Total urea, Urine
Amateur 1 5~7Days 5kg T 1* Lean body mass,  Bench press, Total work, rH2, Urine Kim.
Boxing (Sauna, Exercise) %Body fat, BMI (l) Fatigue index(-) conductivity, Vitamin Kwan ,'un
male 2" 14 Days 3kg - 2" Lean body mass, 2™ Squat, Peak power, chH ot al (Zg(]) 14)
(n=10) (Exercise) BMI (1), %Body Average Power, Bench 2" Saliva conductivity, '
fat(-) press, Total work, Fatigue Saliva rH2( )
index(-)
@OVO2max, Exercise @ Hb, HCT, Mg,
time(-) Na(T)
@ L .
College @3Days 4.76% @ Lean body mass, Peak Power, Fatigue K@)

%Body fat, BMI (1)

Boxing (Sauna, Exercise) N index(-), Mean Power( i) Cl, Glucose( l) Yoo, Jongman
2) L
male (@7Days 5.24% @ Lean body mass, @VO2max(-), Exercise @ Hb, HCT, Mg, Na, et al.(2007)
. BMI (), %Body .
(n=14) (Exercise) fat() time( ) KT

Peak Power, Fatigue Cl, Glucose( l)
index, Mean Power(-)

30Days @ 5% T (n=7)

Ell?e SDays @ % | (n=7) 0o @ VO2max, Watt, Mean RBC, Ht, Hb, .
Boxing @ Exercise Lean body mass Power(-) Neutroph, Lymphocyte. Chun, kilyoung
male ® I\)/iet restriction. %Bod: yfat() ’ @ VOzmax, Watt, Mean I\E)Io;locyr?()) S et al2003)
m=14) ° striction, obody Power( |) n
exercise
3, BEA, WAt ZHashe A e ou ekolth ¥ Lee et al.(2006)2 AHFULEZ thol
ofgt zfol= glvka 8k a2, Kim & Lee(2009)2 4¢ OEIFOE 5YUT AFY 3~5%E 4F F AYE
H 5% A F AE A H25 oHE A9 AgWstolr 2A] ¢33 SEeo] folatA #aste
A QA foldk Aol YEhA] @ikn, FER BHudu, TR SEEE S ele] s YAl
A S5 271 AN E ol 2fol7h YA E H2ES AAG A3 0], Fd9e] BF 9
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