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ABSTRACT

Comparative Analysis of Core Stabilization, Muscle Activity, and
Skeletal System of Judo Professional Athletes and Participants
in Life Sports

Jeong Yong-Seok

Advisor : Yoon, Oh-nam Ph.D.
Depar tment of Physical Education,
Graduate School Chosun University

The purpose of this study is to show from the results of previous studies
of many researchers that unilateral exercise loaded with asymmetric force
negatively affects body alignment such as the spine and pelvis, and may
increase the risk of body balance ability and exercise injury. have.
However, studies on body alignment and core stability resulting from it in
relation to induction, one of the unilateral exercises, are scarce.

Therefore, the purpose of this study is to provide evidence for the
development of an exercise program using more effective judo and injury
prevention by comparatively analyzing the body alignment and core
stability targeting professional athletes and athletes participating in

judo. do.

For this study, 11 professional judo athletes and 11 |life sports
participants were selected and a total of 22 participants was conducted.
Participants who did not have any medical diagnosis for the past 6 months,
and those who had characteristics that could affect this experiment due to
past disease (scoliosis, lumbar disc surgery, etc.) were excluded from the

- VIl -
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recruitment.

For the core stability test, the inclination of the body is defined and
measured in a total of 8 directions (0" , Left45” , Right45" , Left90°
Right90" , Left135" , Right135" , 180" ) using CENTAUR equipment. In order
to examine the musculoskeletal system, exbody9100 Momi was used to check
the height difference between the left and right pelvis, the difference
between the left and right shoulder heights, and the left and right knee
heights.

In order to verify the difference between the participants, analysis was
performed using the SPSS 25.0 statistical program. Paired t-test was
conducted to confirm the differences in the participants' body
composition, core stabilization, and musculoskeletal system, and
correlation and regression analysis were performed to confirm the
influence between factors. The statistical significance level of the test
was set to a=.05.

The following conclusions were confirmed through this study.

First, when examining the differences in body composition between judo
specialists and active sports participants, the BMI index and body fat
mass were lower in professional athletes, and skeletal muscle mass was
higher in professional athletes, and there was a statistically significant
difference.

Second, the difference was confirmed by dividing the core stability of
participants in professional judo and physical sports in 8 directions, and
professional athletes showed high at right 45" , right 90" , left 90°
left 185" , and 180" . , showed a statistically significant difference.
However, there was no significant difference in the factors of 07 , left
45" | and right 135

- Vil -
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Third, looking at the difference in the skeletal system inclination of
judo specialist and Iife sports participants, the difference in
inclination in all of the shoulder, pelvic, and knee inclinations was
found to be higher in professional athletes, and it was found to be
statistically significant.

Fourth, in the muscle activity of the judo specialist and life sports
participants, a significant difference was confirmed in the highest muscle
activity of the rectus abdominis muscle, and no significant difference was
found in the oblique abdominis muscle. In the lumbar spine, peak muscle
activity and average muscle activity showed significant differences in all
factors.

Fifth, the correlation between core stability, muscle activity, and
skeletal system of the participants in judo specialized sports and life
sports was analyzed, but the correlation between all factors was not high.
Significant differences were confirmed in the differences between the two
factors such as activity, core stability and skeletal system, muscle
activity and skeletal system factors. However, there were more factors
that did not show correlation.

Sixth, partial influences were found in the interaction between the core
stability and the skeletal system of the participants in judo specialized
physical education and life sports, but as a whole, there was no
distinction between the interaction between professional sports and life
sports. There was an influence among the partial factors, but no
interaction was found for the overall regression model .
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3. 3o A3}

ol (core) & £ 312, H¥ &L TIF A5 Ao 7154 Pl
= AAE FASAL AAY] RG-S grshy] Q% SS5ES g, AAH A
Aok AAA Aol Aol IS TAATIHA A
83l Q@ 4o|t}(Baechle, Earle & Wathen, 2000; Hibbs, Thompson, French,
Wrigley & Spears, 2008; Kibler, Press & Sciascia, 2006; Richardson,
Jull & Hodges, 1999). 3] <F# Al (core stability) 2 %, 38, &% 181
ERol A 4SS MR fAste AlA sEo R M F99 A
e FAAATE A, A Ae e ol
(Mirka et al.,1993). Atge] Alx] BE 22 Zo] 458 T4 2 7oz
A A A Y] v FA )l A Y] o] o] FolA HPAS Astet
of A duAE H Eolu duAE adH o ALt 5107
=

]_
Aol AL £FS FAsE AA seo] FyHEth e, 2, o
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>
0
10
offt

2
o
o

N,
o
rlr

i @iHon ALun, Foje Fo| FEE wel
obd w olxe] Bato] welth Azte] HAHW AA} FA4E o #HS
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olul x| s, o= 9% Ralel wAle SE, gAY IS AL

o] kS FAEEA HF 9 257 T 24, 7o 24 A HARE
Agrol A3 39 58S Fgshe A4 2d 2H3 435 Zgo] FAasit
(Panjabi, 1992). AlAe] RZQlojt} i FASZRE FTHHAES 93 714
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A tH(Barr et al., 2005).
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T

(corestability training) ©]2} 3}2

2}, 2013),

2(H=

o

o

0

22

(synchronization) 7}

t} (Patra & Bob, 2000).
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il

w

(quantitative)

A XA (qualitative)

o

il

, 2018). .

]

I
o

[0

(3

1

et

A2 (amplitude),

el

WoE

ks

A=A A (quantitative)

(frequency)

M
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®
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2}
<
o
700

ol e, AW, oot A%

Z
&

d

)

]
&

730l

Al 2]

Kol
=

B

iIEMG slope”} &7}

ATolA SAHem o]&Ha gk (e]E4], 2000).

3}
of

)
—_
10

oF

o
;.Oﬂ

o

o
ol

B
)

B

N

(A Eek, 2013).

-(:51_
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o 719
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14

H

SEO
By

=
5 9

8

e
o

wal, goeddeet duelFaee] <+ 2

2% (0'Connor, 1993), McCaw & Melrose(1999)9l] w=w

gk

i Fe

-
R

B

, 2018).

Ao 4] Boyden, Kingman & Dyson(2000)

IRM 65%%}k

Kol
=

E

7
1RM 75%%

Eal
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M
ol

M

o7

o

lateralis),

71 2L (vastus

yog] &< (rectus femoris) 9

medialis),
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2018).

STk 4,

P AR Al o, AFE ApAle] whE i bolol o

3|
hul

oldl s A

T H9Ad

ATH(H7]

2015).
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1. 9 &

2 AT AR GRYAN FEAFE SE504 it 1199 AR

& FolAsst 1delde] fE £5e ALKHom Fold YLAL Fol 11
How TEEglth A3 Fef A ddAselA 2 Aok ddste] TR A
°]F- w5 Aol AAyspalon A 229 om APt

Aol ozt qAAEE A 6709 Tk oA g

S ekgrom, HAe] AR Zwow B Ade] IS
9]

S, FE gad 4" 5o R By Al9sksdtt
Fojidarsel and 542 <& >3 ¢
E L Ao dutsy 2 ARy 54 M(SD)
i o= (yrs) A7 (ecm) A= (kg) BMI(kg/m?)
L KN 22.27 173.49 71.90 19.77
(n=11) (4.31) (4.32) (9.33) (1.31)
A A S 19.91 174.54 78.85 24.87
(n=11) (2.71) (5.28) (8.29) (1.29)
18
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2. 53 =7

1) Zo 28 AHA}

P

F orAA  AAE 98l CENTAUR(CENTAUR 3D System, Bio
Feedback Motor Control, Germany)Z ©]-&3}%t}. CENTAURE thoksh Wb
& IAS F AAME FASE oFstE 5o AAF 2 e FH kA HUot

=
ed ulolv] (AAE, AWE, 2006), T ol el AT 5 ow,

e

oy 1. 7o) 28 A8 (CENTAUR)
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) & A= AAF

B oo 23T SAHE 93 2S5 AL wjZ&Z (Rectus Abdominis
muscle RA), vju}ZHlZ (External Oblique Abdominal muscle: EOA), &F
< (Lumbar Muscle : LM)F-92 HAFon, <18 2>9 o] A FHA

=& FFeta Ao e F SRS SASSlon, B9 e
}

T A2 ARE B 22 AR dHely AsE dAHES Fdl ™
sglom #al F34 g9 70Hzo 19 HEe} 250Hze A9 FEE AA

AH " (Low Pass Filter)S dsgion, 34 [ (Full Wave
Rectification) & 1 ast¢lom 7E3ks 100ms H+ (RMS) S o] &3 H&s}
(smoothing) 3F3ltE. - % F23ke] EF38F (Normalization) WH-S o] 83
HjppAElE, Q5 G % $4E TS ste] S5kl F A el A
e aAE VIE#eR s 4 IEM U2 @& 100%E sk
%RVC (Reference Voluntary Contraction)®2 X &sFATHCIAYG, 2020; AT
A, 2019).

3L O 1
= - 1,

T2 3%
1 L. Rectus Abdominis muscle
2 R. Rectus Abdominis muscle
3 L. External Oblique Abdominal muscle
4 R. External Oblique Abdominal muscle
5) L. Lumbar Muscle
6 R. Lumbar Muscle
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ol

AL

s

%

o]

=
=

(Noraxon DTS, Noraxon, USA)

Myo Research 3.16 (Noraxon DTS, Noraxon, USA)H
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3) =34 ZHA

-
s

ol ~nvlr] o] exbody9100Momi(Korea)

il

SRR
4>, A Z3) A2

2, 2020).

2]
=

0

A

ol

o7
o

A XR

Oy 4. FEAA A Av](exbody)
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3. 53 WH

1) 3 <8 HA

Az el &7t SHIAAR FmAE 71716 2FRAZ F, <2 5>
X

o} o] ok E AMel A W] Burd dEN9E DA,

2 FAT 5 AT FAT FUZ AAE Ao o] A 22 4
STk @A, 2018). Y B AAGIA FEe XAR S wgsta, v

Hgw (clavicle) ol 22/l star AAe] 7]&7]E & 8709 W0 , #45° §-

45° . #90° ,$-90° ,#135° ,$135° ,180° ) o= Aostu ZHL WP

& <ad 6> 2ok A Bl e ALY

Botol ek WA A s AR A e ATl HARARe] F
[e)

o
=y
%
o
&
i
e
i,
r
fo
=

Bo R AAE Fueladrh(eAld, 2018).

§-45° , #135°

180°
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45°

RTHZ7|EZ, 222,

Yaaia

90°
RTE2ZUZ, 2 UwAS

135°

RTRIZ, 2| LigAI2

=2 1 o] A42(2020)

{“/Collection @ chosun
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2) < A= FHA

PN
T

MVIC (]}

9

Maximal Voluntary Isometric Contraction) < A}F8-3}o]
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3 &+52] MVI

A 7 s
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3) =34 AA

dlzeutt]s gl WdEe Sl
gulel WSzl Ao shdebrt #de AeoR ]IAste] =4 =dd

W nAYe A 5

A% & Qov (3]

B 4 AES 4

T =

B2ahe] 4ol

T

1Ox

<™ 9>, <™ 10>7 Zo] Fx @ ZAA 9 5
% Z4wel Wash £43 Hol et 2 8% W
v (2 27199, s @S (H)E YE

Right

ghell thaf

== o
BE X5

etz Fdsta TEWS APA 7|,

itk Ad AAIE wgow Zw-s|gm -T2 A}
£ 3D Modeling 3}3le] RelFomy tdate] 237 Jeig AzHow 4
, ATE, 2018), d@Ate] BEE wo ARt
A et
V58 stz 7P AE AA R Awo A FAFAch(aE,

g5 sgom 7 nAvsd AS

+—F ALF Aolgow Folste] s,

Back
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Right

B odTe) fE AR HS

3 Aol g 7

Fol AL AATA, o914

=

R

sh, 2%, 4719 AelE

2 (independent) t—testZ

Pearson?] @374 4%

Att.
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V. 94243

2 ATE Be FE ARAS D ABAS FIAE @ ol e A

1. 7= AEAT 2 ASAS FoARY AT Zol

Fe AEAS L ASAS FoixEe] BMIY AolE <& 3>, <™ 11>
B FolAse] AAE Bu FFF zpololA @A e
won, FAACRE fogk ou|7t o= Ao ®E YERETH(p<.001).

F 3. BMI¢ =]

M
o,
<
o
30
o
>

)

M=%SD
AEAF A A5
T t p
(n=11) (n=11)
BMI (kg/mz) 19.77 £ 1.37 24.87 = 1.35 —8.769 0017
*xxp<, 001
BMI
30.00
*hk
2500
2487
2000
19.77
15.00
10.00
500
0.00
HEN=S MENs

¥ 11. BMI #po] A}
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2) AAEE
e AEAde 2 ASAG Folabse AAEFY] Aole <& 4>, <aH

12>¢} o] yebstth, A& Fejabse] LS wo G4 Aol g
A vepon, $AHORE o8k on7t gl= Ao YERTH(p<.001).

3 4. AAEZF] Ao

AEASF LA

il (n=11) (n=11)

M
o+
=

AA L (kg) 16.09 £ 3.06 2473 £ 2.62 —7.108 001"

#xxp<, 001

30.00

2500

2000

15.00

10.00

500

c.oe
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o
i

H

w4 AolelA

E
Aoz YEFHETH(pL.05).

hyx

AEAG FolAEo] ARAS wh

1355} o] ehie

0] =
A L

7}

]

olu

s

M=+SD

2y SHA| 5
(n=11)

(n=11)

i

.020"

2.527

39.00 £ 3.69 34.05 £ 5.35

=A% (kg)

*p<.05

AL

ni0
rd
&r
Hi

40.00

39.00
28.00
37.00
36.00
35.00

34.00

23.00
32.00
21.00

o

iff
=

of Aol A}
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2. r= AE R BEAF FoARe] A3} Ao
1) 0

e A 2 ASA S FolEe :ojy 07 o Aol <& 6>, <I1H

14>¢} 3ol vepth. A ool ALAS Bop FdF ZpoloA &
Al Ve o xfol7b x| ke, A CEE Fo3 ou|k YERA] @
A+ (p>.05).
* 6. FojtE 0° Ao
M=SD
AT A &5
T I(—n= 1 1—; (g :‘i lﬂlﬂc)T ¢ P
0° (%) 100.00 £ 0.00 99.35 + 1.66 1.292 211
Ay ok
10020
10000
9380
9% 60
9940
9920
93.00

BEHZ

% 14, FojE 0° zfe] A}
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AGA% FeiA e Ho 2

45° 9] zPol= <3 7>,

of Wehskth AEA4 BRG] AAS urh AEA 2ol

A mA depkew, BAdomE feld ojusl E Aom veht

(p<001)

7. so]e] $245° Aol

M%SD
AT 23 A S
2w i Y 2 A & . »
(n=11) (n=11)
L-=45° (%) 97.07 £ 2.18 90.79 + 3.17 5.410 .001™

#xxp<, 001

9a8.00
97.00
0&.00
05.00
0400
93.00
9200
01.00
00.00
89.00
88.00
87.00

(“/Collection @ chosun

T 2E 45°
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3) AF 45°

o

= A
1% 1653} 7o)
A =7 JeEbtort 3ol Ax] &
A 9kt (p2.05).

e D YA S FojREe] ol

o9 2% 45" o] Aol <
M 2o zpEo] AEAS Bl Hd A zfo]d

erotom EAHoRL fold ou

8>,

Yt

F 8. FLofE #545° #po]
M=£SD
AEAF A 332
FB Ll g & A S . »
(n=11) (n=11)
#}545° (%) 95.15 + 2.59 91.44 + 6.84 1.687 107
[0 & 45°
9600
9500
9400
9300
9200
91.00
G000
89.00
a8 16, ZoE 145° xpo] Az}
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FE ABAS B ABAS FIAE o2 5 907 o Aol <E 9,
<Y 1753} ol vhebdth ARAS FolAge] YBAS urk Bitd Aol
A wA veser, BAMCEE fow duik g AoR e

M=£SD
AR YA
aw =2 Y 2 A S . »
(n=11) (n=11)
2-=90° (%) 95.67 £ 4.04 79.75 £ 6.98 6.548 0017
#xxp< 001
A0 Q2 90°
10000
I EE
93.00
Q00
23.00
2000
75.00
F000
HEHE MEHS
a9 17, #Zojg & 90° o] A}
34
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(p<001).

3 10. o2 F590° Aol

A YDA
_E_
T (n=11) (n=11) ¢ o

F590° (%) 93.36 £ 4.19 80.84 £ 8.49 4.387 .001™

*xxp< 001

9e.00
o400
02.00
00.00
88.00
86.00
84.00
8200
280.00
78.00
76.00

A
Ll

E

x

—

M= HEHS

[0

19 18, Foj=g ¢ 90° xpo] A}

d
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6) 5 135°

FE AEASF 2 A4S FoAREY mol2y = 1357 9 zlolE <F
11>, <28 19>9F #o] yeytl. AEAS FoxEo] ASAS wWu HiF
ol A A YEbg o Aoyt A% gkkow BAHoRE F23 oun
LERA] 29kt (p2.05).

Fid

B

11. Zoj+y $-3135° 29

AEASF LA

il (n=11) (n=11)

M
o+
ko]

$=135° (%) 75.63 £ 6.53 71.58 £ 10.89 1.057 .303

T0 2E 135°

76.00
75.00

A
Ll

73.00
72.00

70.00
69.00
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7) B5 135°

Ho
i
L
Sl
rx
¥
WE
ox
ik
N
Ho
2t
e
2
il

o

Aololq A tehkon, BAMeRE folat ofus}

Ao et

(p<05).
F# 12, 31o)¥ #5135° Ao
M%SD
AEAF A 8| 4
:[L’E‘ T g% ]"E'i' t »
(n=11) (n=11)
#F%135° (%) 81.55 + 7.74 69.39 + 9.67 3.257 037"

*p<.05

0| 2 135°

84.00
8200
280.00
78.00
76.00

A
e

7200
70.00
68.00
66.00
64.00
6200

gl

M= MEHS

[0

a9 20, Foje ¢ 135° xfo] A
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FoIAEe] FojE 180° ¢ Aol: <E 13D,

<R 2153 o] Yepdth A Fojagoel AgAlg wmo FitA Aol
A EA degen, EAdeRmE fo3 ourt de Aow uyewt

3 13. Zoj<8 180° #}o]

] o~
AT

(n=11)

M

:.?L

2y A5
(n=11)

180° (%) 71.73 £ 6.08

52.64 £ 9.78 5.498 .001™

#xxp<, 001

80.00

T 0f 180°

70.00
60.00
50.00
40.00
3000
20.00
10.00

000

x

—

M2

[0

o

MEREZ

a9 21, Foj¥ 180° o] A}

(*ICollection @ chosun

38



3. FE AFAXAF £ AEAS FoRe & AL Ao
1) AEes 3 & AT Ao

EOARAS % ARAS FolAEe Moy An 2HYE Aol <

=
g

o
&
14>, <28 22> o] ettt Ha & 4% 9% ((p<01) ¥} &
(p<05) EF ALAS Fofxtse] Ao & AoE YHEyton, &

ol 2oz} Qe Aow vehdl,

14, WiFEE Ha FFAHE Zfo)
M+SD
B R A a4
T (n=11) (n=11) t p
= 9% 79.91£13.66 102.25+21.95 —2.865 010"
TR
(%RVC)  o&=z  (7.79+16.80 045242884  —2.655 015"
*p<.05, #xp<.01
2000
A
10000
80.00 94 52
6o 67.79
40.00 |
*
20.00
o ﬁ%f_‘ = g‘—' HE
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o] = thER}

}

o
pud

o]

[e]

i

%

o]

=

SEEE
ix] o)

15>, <28 23>3 7o) by},

R

o

‘Jﬂr

Aol

Ay g A
g

Ein

h=d]
=
&

= Y & FAHE Ro]

el

_3_
Al % (p>.05).

-
it

<

X
H

0

gl
M

ﬂnﬂo

M
ol
Hu

22

M=SD

BEA 5
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