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Abstract

Background: This study examined the effects of the
bridge exercise with trunk rotation on the thickness of
body trunk muscles, including external oblique, in-
ternal oblique, and transverse abdominis, in healthy
male adults.

Design: Randomized controlled trial

Methods: Twenty-four men were evenly divided into
a trunk rotation bridge exercise group and a basic
bridge exercise group by drawing lots. The two
groups performed the respective exercise for thirty
minutes, three times a week for six weeks. repeated
measure analysis of variance (ANOVA) was used af-
ter distinguishing between three different time points
before the experiment, three weeks after the experi-
ment, and six weeks after the experiment. The sig-
nificance level was set at 0.05. In case an interaction
between time and group existed, the paired t-test was
used to examine the within-group difference. The in-
dependent-sample t-test was used to check the be-
tween-group difference. The significance level was set
at 0.05.
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Results: All the men showed a significant change
over time in their external oblique, internal oblique,
and transverse abdominis muscles. An interaction be-
tween time and group was also found (p<0.05).

Conclusion: The bridge exercise with trunk rotation
causes a meaningful difference in the thickness of ex-
ternal oblique, internal oblique, and transverse abdom-
inis muscles. Therefore, this study proposes the use of
this exercise for lower-back stabilization in future re-

search and clinical settings.

Key words: bridge exercise, thickness, trunk muscle.

WA A}
e
BB FA RO 1(2A18)(62271)
T: 062-970-0231, E: kyn0231@nambu.ac.kr

Received 2022-10-04 / Revised 2022-11-15 / Accepted 2022-12-16


https://crossmark.crossref.org/dialog/?doi=10.26862/jkpts.2023.09.30.3.41&domain=http://jkpts.co.kr/&uri_scheme=http:&cm_version=v1.5

42 tgEE X 5743834 Vol.30, No.3, 2023. 09. 30

I . A—] %—

R0 Qe 258 95 Ao FRE HFE BHFsla 7542 S90S st Ho BE o) kA &S
A Y= o F23F 98hS shhKibler 5, 2006). T 5O 2= vjnpgHl L wjESHl L wj7tR 2oy o] &
T2 2 o] FAYRY WA FA F5S Fll(Kato 5, 2019, A H, 2022) GF5A A A YS 7St

Al $Fk(Standaert 5, 2008). & 52 oFshi= A0 ERPYAS THEGskel wE 45 23 dEls s

S AN 7 QloJ(el29 &, 2003) HEARl S SlElA wE 259 Ak 4

B Rl = A AE-S 04]‘%6‘}1 T 20 H Y 7154 FAY W AuSS A8 5E s
+5°] A5 o] ¥ thDafkou 5, 2020). FFE W2 (bridging exercise)?} U|7]7] &F(quadruped ex-
ercise), B =2 2)-?1 *F(during-in exer01se) AHX| FF(crunch exercise), Y= AA] st A 5 (plank
exercise), 5©] &% 1 SItHAwad 5, 2021; Dafkou 5, 2021; Ifeyinwa 5, 2021; Kim &, 2021b; Lee &, 2017;
Seo¥} Kim, 2015, A%, 20

i)
-
>
o
o

l

23). oF AT ATE AA e WAool Wi 23 Ak dHY +EoR ERHe 7] 2 Ausel
ol g5z wEolH & M ol THE FAll A3 9= AR A5 o8 =K Chot Park 2019).

SN P2 Yl Bika 57 s 252 Pt 270 244 9lo)(Richardson 5, 1992) 9% Aol

Aerebe QHgAd T BRlE = vl v El L, w7k R o] Aslell= ATt &S] ofslo] At
HTolls F53 Ay B4 288 Adlee s o ket T Wy R % S o] gste]
= o] Huwa ok ol9f B AfEE EehY dWHold 58 dAWKKIm T, 2021c), 7] +E5S
A sto] makE SUA7IE B S (feyinwa 5, 2021) 0] HiE Al vk B3 A WS T wE
T U BaEa 9o sk 2% g 2 AASh= 1725 (Garcia-Vaquero 5, 2012), W25 T JGH4E
S o] &3 W (Yoon 5, 2018), B-E3} FL-E2¥A W Juld o] o)X WS o] 88 w5 (Park?} Kim,
2021) 5ol KHirEo] vpeFst 2pAl WAL oy 255 FUIE A3 ¢ vk 2s & 57 tKSnarr % Esco,

1. Ao aAt

AT A A N A9 8] AFehs dighd B4 24 e ® stk aws Fa EHE o
s B 3 WFTv‘i—%iL(trunk rotation bridge exercise group, TRBG) 1278 ¥} U124 w Z}-2-75<"(general bridge
exercise group, BG) 12785 2917 211 AH|H7]E o] &3] IiFs Hro] stk A 22 A

=




T AL 08T uAFol A A FF =5 FA vAe ¥ 43

71 247 W2 Moon 5(2014)°] A3 A2} G*power3.1(Heinrich Heine University Diisseldorf, Germany)(Faul -,
2009)F ol&sitt FoTEd AAY, adar|s ARyAT Aol 2A AAste] F 227o] AFEH AT of
AApe] geks aEske] 29E F7F BAEIAL T 2470 dATtel] Frofsigith TRl ekA BE o dRbellAl
AT 52 5 28 Wil thste] Argstal ApEA]l o] AkE £ S AR FAE A § Fols)
Atk oA AS] 71 1) 671 ool dFdel 23] o) 55 Al AL 2) &5 Tl olEe s T
ST A] Aol Q1= AL 3) 5 ARAE w4 Joks A= Al stk A 7S 1) 200 1%
FRl A= skith

o> Y
Y

rlr

AAlgie 2 A

% WS Parkd} Kim(2021)014 AAI S S 2 Aol U] 43518 BE 3 Wzt £
AAE BEE P § 3 vl JEdE Y FEREE BE st ik S vl B8 3 450 188 1S
ot A& FAlC] FE BE & ThElel gl JuddEs Ao g1E el O %5 w9 @ ok #
H el AR 7HEE Fho] 90° 3] M-S FEFlAL FE =REY Eo] 90° YA A Sl wW7bA] 5 ekRlTh
T AR T HAE] FEg ob sklal £ AME Bokg v 5 sHHA HEote A el 5
of 225 Ao R 18] 10209 1837F 63] F 13727 72 Albe] Fo1H AL F 4 EES &191 o tha] A4

[e)

I~

o
LA WILES NI T F PR RS AL oun w0y
253 et AES) AZS A8
[e)

|3l 3 5 33], & 30 52 3t &% T2 aHe EY=dA ZFEA
E =

& =5 A 545 Sl 253K MyLab25Glod Esaote, Italy, 2010)2 ©]-8-3fo] WM&7]= 7.5Mke] A Q&=
A5 A8 AL, TR M9 6.5~8.5M, gaind 20~80S o] &-3F3ATE wupE Rl ) wi Sl v vt 2 2] £
A5 Y8 A 1 T2 HAE Tl dUd 450 3 FETE 900 wHHS sto] Hks AAE

HasHA AlY GG A (ASIS)SF AEFo] whibi= A} vl npgz o
= A-olA 253} i wjupgslZo] g A st G 3 & T F
& FA5 58+ th(Hodges?+ Gandevia, 2000). Z&-3toll Wae Ay Loty 2ok AL

o

olF 33] REESA sto] 1 Hagk &F FAR ol &3t 4 F-AE A stela vEg How 574
F-O5 FA] & 2598 A(Dayo Medical, Co., PROGEL-II, Korea, 2020)2 ]9} H$17] Alo]of] whstir AR}
7t 2folE #ol7] Y&l w% S5l dlFEA A AT 253 AE ATE 10d oS 3 AR St STk

ko
rla
x
kil
rlr
w2
~
w2
w2
~
=
%)
a~}
9]
7]
5
o
Q
2.
Q
0
L
c
w2
Z
o
ofo
ol
ol
£
S
i
ol
ol
38
&
=
oy
X
1o
e
rE
o
Jm
ox,
-l |
rO
o
1o
ol




44 EE X 57438132 Vol.30, No.3, 2023. 09. 30

Shapiro-wilk 173} ‘:}. 24 o35 59 7 (independent t-test)= 5t F Hwko] FASHA LERRTLE F
o] W3} &ele WHE A EAHEA (repeated measure ANOVA)ZE 4845117, 72

I AY A, 353 9l 6+ F2o
S 00501t 4 A-go] WS

Y

=
WA A S22 -7 (paired rtest)3F 12, H ek 7F WSk H5
¥ -717d(independent t-test)= AFF- AP S 7 o] &3}t olu] MAs= [ F 2 F5 AA3H7] $13] Bonferroni
WG ol &3 KT 0.01= 3FTh

m. 2 3

1. o177 CHAMRIS| X Of

EM
Ay I e

o

B 04?ﬂ TRBGel #oddt thAdxl= WAl 127 02 o A2 174.75+4.22em, B AH-2 24.00+3.274), 3
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23.50i2.67xﬂ Hat FFA 71.38+10.06kgo] ™ tidAbe] Anbd 5412 o3t U<Table 1>.

“

Table 1. General characteristics of subjects (N=24)

TRBG (n=12) BG (n=12)
Height (cm) 174.75+4.22 173.75+4.93
Age (years) 24.00+3.27 23.50+2.67
Weight (kg) 74.27+9.41 71.38+10.06
Gender (M/F) 12/0 12/0

MeantSD, TRBG=trunk rotation bridge exercise group, BG= general bridge exercise group.

2. & o= FH 9 v

HjRFEe) A ek o 2k AZ1E Wakeh A71sh A9 2 35 RG] WakelM feld F717t AU
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(p<0.05), A% 7+ %sﬂém QROITHp=0.05). WHFEH Y] A MR A7 mkel A7)9h R 2 AT A
o skl Fol3t F77E ATP<0.05), FEF 7+ FOI3HA Shekrhp=0.05). Mk Te] FA Wk A7
watel AZ)9h g 2k AEAEY Msleld Fold T AALE<0.05), W HS K5 ol

(p>0.05)<Table 2, 3>.




Table 2. Comparison of trunk muscle thickness (mm)
Pre 3weeks 6weeks Source F )4

TRBG 4.99+0.69 5.43+0.74 6.00+0.65 Time 125.889 0.000™

EO TimexGroup 99.519 0.000™
BG 5.10+0.74 5.13£0.79 5.16+0.79

Group 1.277 0.271

TRBG 6.69+0.94 7.19+1.19 7.99+1.32 Time 54.898 0.000™

I0 TimexGroup 29.250 0.000™
BG 6.46+1.05 6.59+1.06 6.67+1.10

Group 2.491 0.129

TRBG 3.61+0.54 4.14+0.58 4.76+0.68 Time 65.267 0.000™

TrA TimexGroup 9.557 0.000™
BG 3.53+0.53 3.77+0.64 4.04+0.74

Group 2.598 0.121

TRBG=trunk rotation bridge exercise group, BG= general bridge exercise group, TrA=transverse abdominis, IO=internal oblique,

,EO=external oblique, Mean=SD, *p<0.05, **p<0.01.

Table 3. Intra-group changes and inter-group changes.

After 3weeks” After 6weeks” p
TRBG 0.43£0.16 1.00+0.24 14.510 0.000™
BG 0.03+0.09 0.06+0.14 1.446 0.176
EO
t 0.929 2.808
p 0.363 0.010"
TRBG 0.50+0.40 1.30+0.56 8.047 0.000™
BG 0.120.20 0.21+0.36 1.998 0.071
10
t 1.287 2.637
p 0.211 0.015
TRBG 0.52+0.22 1.15+0.47 8.381 0.000™
BG 0.23£0.33 0.51+0.48 3.645 0.004"
TrA
t 1.491 2.455
p 0.150 0.022

TRBG=trunk rotation bridge exercise group, BG=general bridge exercise group, TrA=transverse abdominis, [O=internal oblique,

EO=external oblique, “=Difference between pre and 3weeks, *=Difference between pre and 6weeks, MeantSD “p<0.01

"p<0.001.
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