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Analysis of trunk and lower extremity muscle activity according to

the

compensation of arm during bridge exercise
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Abstract
Background: The purpose of this study was to inves-
tigate the changes of trunk and lower extremity mus-
cle activity according to the compensation of arm dur-
ing bridge movement of healthy subject.
Design: Cross-sectional Study.
Methods: Twenty healthy subjects participated in this
study. The subjects performed bridge exercise with 3
different arm positions(arm abduction 45°, 90° and
cross-arms) and measured the muscle activity of the
trunk and lower extrimity. During bridge exercise
with 3 different arm positions, trunk (rectus abdomi-
nis, erector spinae) and lower extrimity muscle activ-
ity (gluteus medius, biceps femoris, tibialis anterior)
were measured using wireless surface EMG.
Results: Rectus abdominis and gluteus medius muscle
were most activated during bridge exercise with arm
abduction 90° and erector spinae and biceps femoris
muscle were most activated during bridge exercise
with arm abduction 45°. In addition, tibialis anterior
muscle was most activated during bridge exercise
with arm cross. However, these difference in muscle
activity according to the arm position was not statisti-

cally significant.

© 2022 by the Korean Physical Therapy Science

Conclusion: As a result of this study, we think that
the change in arm position does not induce sufficient
instability to increase the muscle activity of the trunk
and lower extremity muscles. Therefore, various ap-
proaches for inducing instability of the support sur-
face for increasing muscle activity when applying
in clinical should be

bridge movement practice

explored.

Key words: arm position, bridge exercise, muscle

activity.
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Al (hooklying position)°l| 4] AFO|E o] 22| A Ho|(Stevens &, 2006), 25 4 thg] LHE2 F5287 net
U |

285 o slgitel TheliAl= 2lEs Frete] Aldske W 5 shuelthA E Y, 2010; Go9t In, 2017).
W2HE-E 5] 2]-ZNH(lumbo-pelvic) ] &2 A& F3 T=712 T EL%—% THEAA 5] 9 A5, 55
w3 W AT AAEE 24, HEF W ERke YA S, okl o] F2 ARl AlSFekE o &8l 73 Bys
=8l ¥ th(Stevens 5, 2006; Song¥} Heo, 2015; Youdas -, 2015; Kisnerﬂ- Colby, 2017).

F3AFE -5 (Closed-chain exercise)?] WZH-52 AAA 5855, P25, thel o] &5 3= & &+

1l A LU
=+ o] 2-¥ti(Song¥} Heo, 2015). 231 A& 5(Closed-chain exercise)< Z W= Uhg] 7} #|o]i} gujof 117 o]
wo] T 7l o8] o] FA FEHS Tl thd, thiEd £ C0E Vs
2 48 A3l #3EY bgA, a2 (Proprioceptive) 2t 5= FAE & Atk AT, 2007; A+ S,
2012). T8k, ojgkto] A= ﬁél*é Eccentric) . 2H-§-31A] E]o] Z87ksh-gol ay4ola, dyrt&Esol o
2 8715 0] @443l ®th(dwasaki 5, 2006; Park 5, 2011).
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sHe A718 AAPH o R, T&o] £EeHs B AR Al o8 2HEE = AT dd FJEet 5 dES
A8 vEAEFAR] SHAETE QY U AL, A7EE3E dnte] AA 9] AFE-E AL QthReaz -5, 2006; 7 E] ¢
5, 2013). EUTAEE 59 92, 75 £5, 252 @4 el oigh AnkAQl ARE g1g F lals
2, 2004), YdelA = BHITHAEE o] &3t Ay 5 F2-5 B2 5] tidAtelAl a2l 2529] 7]ol=
£ 3 oA agAolvt st AAE fAskL T8 Aldeteal ek gtk

AgPAFelM = £33 s wRkst wzh-Fo] mE3]F(Internal obilique)®] &AL FX13 v
(Rectus abdominis)2] 5719 &8 E9E BAAFa(F TS, 2016), TS A9 v %S v}

5
Fst XA WS- o] 83131 w wl &8 Z(Internal obilique), W HHZH] H(External obilique), & 7F=E-7]X(Gluteus med-
ius), WF3] & (Semitendinosus), T+l 2 (Biceps femoris), 2| (Gastrocnemius)®] &A= T3S B
oAFATheldd 5, 2010). Esh A ES AT wrhee> 7 (Tibialis anterior), FHA|
(Gastrocnermus), 2 22 A3 H(erector spiane), Wi (Rectus abdominis)®] AT S31& B 0w (ofty

5, 2019), WZhE Al dEIE A ®igte] st ATelis JEIE ESARAl A a2 Hl (External
0b111que) Wl &8 (Internal obilique) o] & =2 S-S RT3tk Y3, 2019).
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A Male] WE BE 9 tEldse SEAHEE g1 AF=E 9l5E(upper trunk)e] #| X (Base of support)
W3} R Th= ol 555 (lower trunk)©| L T} 2] %] %] (Base of support) 3}, 4ol A *]‘%3}% EHol &4
St AAAS AT ArlEs o] &3 A5 ol JAyEHA W elNA 7, 2010, 33, 2016; ©] L3,
2019; AUl &, 2019; AF719F FAF, 2021), 2] BAFLIA| ol whE 91355 (uppper trunk)oﬂ A A H(Base of sup-
port)] W3tE Fo] B& 4 vy L5 ZFEYEE FR1E A= wn|g Aotk

wEbA 2 A 2o BAF 91A o FE}E 15 5(upper trunk)©ll A1 AW (Base of support)2] W 3}S o]8-3t
TEAATE 58 2 T 250 SRS ERlsty, RIS BE W v 2EAHEE Sl ddelA
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u AEe Aol gl A w2 9)3ha Aol gl A, AT Folol Fo) @ A sk,

AT gAY AL7ES wAEAAE A ok AL, A E L] HAR] Agkout 2pA e vt o] =
2L ey e 9] FFol s A= AlglEGith BE i RbEelAl 9] 43 &% el tiate] F2d]
AR, AT Hol BN BAelo] AT Folo] vt AT FoF W F AWE WA,
2 5% £7

2 s 3 2AE AL AH]Q1 BTS 1000 EMG(BTS Bioengineering, Milano, Italy, 2014)5 AFE-3Fo] 2
A Wsle] e kol tidt THYES SAsgh 2% A2 SENIAM guidelinesol] w9429
vl Z-&(Rectus abdominis), %] 54 (Eracctor spinae), & & 7] (Gluteus medius), g T+l -+ 2 (Biceps fem-

oris), %747 (Tibialis anterior)ol] -2} THSENIAM, 2009)<Table 1>(Figure 1).

Table 1. The location of the attachment of the electromyography electrodes.

Muscle Electrode location
Rectus abdominis 4 cm lateral of navel, lower border of caudal electrode at navel level, vertical
Erector spinae 2 finger width lateral from the proc. spin. of L1.
Guteaus medius 50% on the line from the crista iliaca to the trochanter
Biceps femoris In direction of the line between the ischial tuberosity and the lateral epicondyle of the tibia
Tibialis anterior 1/3 on the line between the tip of the fibula and the tip of the medial malleolus.
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Figure 2. Bridge exercise Figure 3. Bridge exercise Figure 4. Bridge exercise
with arm abduction 45° with arm abduction 90° with arm cross
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1. ST AR} e| QA EY
2= AT g F 2

0oz WA 1278(60%), ©1/d2 8H40%)olAtt. A= Hit AR
21.35:0.7441 931, B AT 60.00£12.52kg (41.0~84.0kg), Bt AFL 166.3547.66cm (153~178cm), 4152
QEZ 16(80%), U= 478 (20%)°] A Uh<Table 2>.
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Table 2. General characteristics of the subjects (N=20)

M+SD or Number (%)

Age (years) 21.35+0.74
Gender (male/female) 12/8 (60/40)
Height (cm) 166.35+7.66
Weight (kg) 60.00£12.52
Dominent side (right/left) 16/4 (80/20)
2. 5E=9 2EYE

222 28T SA A Z45° HY w252 97.38+10.92, & 90° HEH w7852 103.58+18.59,
S WA AE TS 98.56+12.74% HS 900 HY wZhe-F Al 259 2 BHEE HoF oL BAA
o=

8-9]3l zxfo]= Ho]HA| 9QFTUi<Table 3>.

ZH oA Z 450 MY W75 103.85420.21, FF 90° HE W75 103.64+17.28,
Z2 101.43£17.162 T2 45° HY wzte-=v 5 900 HY wzte% Al 259 &
FEE RAFRloy FAACRE {8 Ao]= HolA] ¢9kti<Table 3>.
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FEET)20 28T SHoA 450 HY wZFe-ELS 96.18+18.01, Z 90° HY wZEES 99.01+18.66,
o o =
=

52 96.60+14.32%  Z 900 HY wZheg A 59 2 EHEE HFER oY FAH

2)grte| =& 2(Biceps femoris)

Arperdeee] o2de S0 # 450 HY WSS 9639+11.63, F 90° HH wZhES
92.75411.21, & WS e W25 90.78£9.98 %2 T-5 45° HH whE A 259 & FHEE HolFg)

ou SAF R FOAFE Atol= HolA] ektT<Table 3>.

3)2 M ZH(Tibialis anterior)

7] ST S ONA 2 450 MY WR-E 94.86+:14.82, F 90° " F WAFEE 96.51+15.11, B
3 AbE] WZFSES 98.39+15.15% TS wakst wE A 259 & SRS HolFou EAFoR
s

xfo] = RolA| ¢FQITti<Table 3>.
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Table 3. Changes of trunk and lower extremity muscle activation according to the arm position during bridge exercise (N=20)

Parameters(%RVC) BEAA(45°) BEAA(90°) BEAC F(p)
Rectus abdiminis 97.38+10.92 103.58+18.59 98.56+12.74 1.795(0.182)
Erector spinae 103.85+20.21 103.64+17.28 101.43+17.16 0.241(0.787)
Gluteus medius 96.18+18.01 99.01+18.66 96.60+14.32 0.327(0.723)
Biceps femoris 96.39+11.63 92.75+11.21 90.78+9.98 1.521(0.232)
Tibialis anterior 94.86+14.82 96.51%15.11 98.39+15.15 0.713(0.496)

M+SD, RVC=reference Voluntary Contraction; BEAA45°=bridge exercise with arm abduction 45°; BEAA°=bridge exercise with
arm abduction 90°; BEAC=bridge exercise with arm cross.
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QA (stability)> & 242 SA Qo gk @S FAISkE 2 A9 53| tK(Granata &, 2005). X
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T & 2A4YS wEA "HuEH B, 2013; AEE B, 2022). w2 g E nie Qe el T
FA Bt F5 A A ERES o] #8S A 5 0%, I Y IE Bl Ul TJr
2285 AN 25 dEHES AHwS3 5= 2 tKStevens 5, 2006 ; Song T} Choi, 2011 ; Lee ¢} Park,
2013). Aol N weF2 T2 YPGB Hy FHdoie(Hamstring) o] 2 T2 HHoy 32 558
ANAL F2 AHEE I, ek AEHA A FAY 738 Al AARE P 2 Aol A A AR, &)
Q719 S LN FA S fleke] AR 7]E $oh(Wang, 2012; Lee$} Park, 2013; Kisner2} Colby, 2017;

Jeon¥} Kim, 2017). A A" (Base of support)~- 21| 2} 21 A4 2] 2| AW Afo] HEFH-9] 2] HAME olofr|star, A
7 (Centor of mass)©] A< el 91x|spH FG o] Fx15 a1, thekst A« 2] Wsh= 252 4% wstel
A D EEAL] RS o ® A A w4 T 238 tHLee 5, 2017; Kisner$} Colby, 2017; 71->AF 5, 2018).
A% A2 4R dUE did e & e 24 Wsle] g ue-go] 5 U vl 459 2%
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