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Effects of Arm Position on Abdominal Muscle Activity during Trunk Curl Exercise
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Abstract

The purpose of this study was to investigate the effects of arm position on abdominal muscles activities during trunk curl
exercises. Ten healthy habitually active young males performed trunk curls from a supine position with bent knees. The
movement speed was set by a metronome and the upward and downward phases each lasted approximately 2 s. Three different
arm positions during straight trunk curl were carried out: 1) with straight arms in front of the body (ST), 2) with arms
crossed over the chest (CC), 3) with hands behind the head (BH). Kinematics was obtained with an angle sensor on side of
the upper body. Surface electromyography was recorded by active electrodes placed on coalescence part of Transversus
Abdominis and Obliquus Internus (OI), Obliquus Externus (OE), and Rectus Abdominis (RA) muscle on the right side.
EMG amplitude was calculated for a 1 s interval in the middle of the upward phases in % of the EMG in an isometric
maximal voluntary straight trunk curl in a supine position. The overall range of relative EMG-levels was 32-84%. All muscles
showed higher activation on BH. As expected, the modification of arm position caused a general increase in activation of the
prime abdominal flexor muscles. From a practical viewpoint, the data presented can provide guidelines for specific trunk

muscle training and for explaining effects. (Tokai J. Sports Med. Sci. No. 23, 21-25, 2011)
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Fig. 1 Typical recording of one repetition trunk-curl exercise
and the analysis phase.
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Fig. 3 Obliquus externus (OE) muscle activities of three arm
positions (ST: straight arm, CC: arm cross on the chest, BH:
hand behind the head). *p<0.05, **p<0.01, n=10.
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Fig. 2 Obliguus internus (Ol) muscle activities of three arm
positions (ST: straight arm, CC: arm cross on the chest, BH:
hand behind the head). *p<0.05, **p<0.01, n=10.
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Fig. 4 Rectus abdominis (RA) muscle activities of three arm
positions (ST: straight arm, CC: arm cross on the chest, BH:
hand behind the head). *p<0.05, **p<0.01, n=10.

%MVC

23



WL —

B) OO &K% EILiEMZE (Bonferroni
%) ZHV, FEKEZIZRZFNS %LU T EL
720

N5 ¥ 2 —VIZ kB 0L, OE. RA OfjiGiEh
®13H32%~84% TdH - 72. F#IZ RA TIX OL
OE IZHEE L TRWIGEh & 2 /R 325780 Hh
720

B 2121 HEMIC X5 Ol O tER DR
%) L7z ST Tl347.9+24.3% MVC, CC Tl
52.9%14.6% MVC. BH T81.9%22.0% MVC ®if
B 2R L. BH T 2 512l L THEIC
EWIFEIEAVR SNz (p<0.01),

FHRMCL S OE OftEROER (M3) 12
DWW TIE, ST T33.0+14.2% MVC. CC Ti340.0
+16.1% MVC. BH T70.6 =32.6% MVC D5 )
BHERL, Ol L HHIC BH Tbo 2 b2kl
L THRIZEWIEBRAVR E N7z (p<0.01),

B 4121k, B5MFICE 5 RA OFERED AR
%) L7z ST TI1358.9+185% MVC, CC Tl
66.1=17.8% MVC, BH T84.5%15.2% MVC D1
B2 R L. OLOE & [FHkIZ BH T 2 Z1
R L CTHBEICH WG EAVR S 7z (p<0.05) .

V. % %

AWFETIZ, PSS U7 A—NIZBWT, X0
WG 2 155 ik RS 5 HIWT, B0
BiOMBIZEH L, bT v 7 A — VOB O E
& ARERJE 1R O 5 T B 2 O BIFR I D\ TR R
W W THREE L 72,

N YT A=V EEEZ ST LT,
OL. OE. RA Oiik B 2%k L7z, Ol & OF
. B EEEBEICAE L. RA TS &b
BB LTH LY Loz ik Ol OE, RA
PRI ES, T0L) RMEIRED S O HhH)

24

TEREWIEB R 2 FHT 2RI EZONS,
7y 0% Bid B o E L E EAICEE) S ¢
W, bT Y A—MIIBWT EELOE LA
PLlCRBZEI2&y, Bl L2 ZS & F
LBICKE BRGNP LEL R, ZOI LN
HEROWINZHENTWEORd Lk, 356
12, Vera-Garcia F. J. et al” 3. +o 27 h—0
B RE S E T UL, HiEHEbETL L
EAMELTWDLIENL, TFRHEOBAICHA
T, TEL7ZTREH TS LTEYHOHTG
BHESHONLHEEDLH 5.

HWITOWT, OLIZIEBIEIC TrA & FBkOE
BREOLILZRTIENHESh TS Y, &
NOORTIE, HRHEOEITH S bIRGROEih o
A bE, RBOREHICKE YT 5 Eh
HoNEhoTwWh, INHLDOZ ENDL, KED
BEMEEDLILxRbwE Lz L—=20 7
4O B, O TrA % X U i E) & 8 2 LBt
BHbo LIzh> T AEOMRNE VT 77
—VETHIBIC, FrEo®ks Tl (BH) o
Lid. BRI ICMHIE LAY (ST, Mo TH
ATITD (CO) LVARTHDLEFZ 5o

F72. OE &, k&% mEieEE) (350) LUWE
I2BWT Ol LMY CHZE 2B 2SR b
%%, AR TITo72 b T v 2 h— VT30 %
b o 724 BH T70% MVC 2B 2 %80
HIGEEASED Sze SO L, oz ki
E2b0THBLMESEINED, &SI MEES)
(ah) Z2MAAILICE-T, BUHGEEEL
FHRTEDUEHESEDS .

EHICRAGENTI V2 A —VOEBHTHL S
25, OI% OE LK LT, Bk AR
T AFED SNz RAICBWTH BHTXY
BOHTREEIE O Z L3, TF2EOKAT
MATINT Y2 h—NVafT) 2L ORI RA
WBWTHRENLLEEZ 5.

CDEIT, NI YT A= NVEITIEIL, TR
HO%AHTHEZ Lid, Ol OE. RA OffiGE)
BEEO, SOMENLR T 20—V DKED
D ED L BMREMEAVR ST,



& T ¥ 2 1 — VI QIO R E B TR

V. ¥

AW TIE, RAHEXECLY) VT2 h—
VIR D D VLT O 38\ ARG RE O TG B & 12 KT
TRE A L.

ZofER, WERHG (0D, 4 E#H (OE).
JEEH RA) I2BWT, F2HoOKALTHD
(BH) 25 BiZzuihicE->3 SMiEy (ST &
Wi % W O TRl (CC) ICHEL THEIZEW
it A R L7z

DT EIE FTUIHA—NMIZBWTIDEW
B 2R o N2 ke Ry L &b, R
DM ==V 7R EHNAT S L TORBRE L 2
55D THhb,

SEW

1) Hodges P.W. and Richardson C.A. (1997)
Feedforward contraction of transverses abdominis
is not influenced by the direction of arm movement.
Exp Brain Res. 114: 362-370.

2) M- MG A - BAII - R EM— - Nk
WAL (2009) BEES D L—=v 7 7 HHICBI B
i BB PRI T, AMERT B & OVRBRIE G D
R XA IBETE . AR HAIEZE , 54: 43-54

3) Kart M.G. and Willett G.M. (2004) Effects of
specific exercise instructions on abdominal muscle
activity during trunk curl exercise. Int Orthop
Sports Phys Ther. 34(1), 4-11.

4) Hussain I. and Sharma K. (2008) Electrom-
yographic comparison of abdominal muscle
activation during sit-up exercise and ab crunch. Int
Sports Sci Engi. 2(1): 52-56.

5) Konrad P, Schmitz K. and Dennert A. (2001)
Neuromuscular evaluation of trunk-training
exercises. J Athletic Training, 36(2): 109-118.

6 ) Andersson E.A., Grundstorm H. and Thorstensson
A. (2002) Diverging intramuscular activity patterns
in back and abdominal muscles during trunk
rotation. Spine 27 (6): 152-160.

7) McGill S., Juker D. and Kropf P. (1996)
Appropriately placed surface EMG electrodes reflect

deep muscle activity (psoas, quadrates lumborum,
abdominal wall) in the lumbar spine. J.
Biomechanics 29: 1503-1507.

8) Marshall P and Murphy B. (2003) The validity
and relianility of surface EMG to assess the
neuromuscular response of the abdominal muscles
to rapid limb movement. J. Electromyography and
Kinesiology 13: 477-489.

9) Vera-Garcia FJ., Flores-parodi B., Elvira J.L.L. and
Sarti M.A. (2008) Influence of trunk curl-up speed
on Muscular recruitment. J. Strength Cond. Res.
22(3): 684-690.

10) Beim G.M., Giraldo J.L., Pincivero D.M., Borror
M.J. and Fu EH. (1997) Abdominal strengthening
exercise: A comparative EMG study. J Sport
Rehabilitation 6: 11-29.

11) vmAF W] - IEAHE - B - VRS (2008)
Fay 7Yy TEWERICBT 2 RBOHIGE B
K OMEENIEDZEAL. IR 57: 225-234.

12) IRFFERRE - R - SAWE - MHEWY - &
ABER (2006) FeAHHEAESHEROKESL IO
TR OFHEBKEDT L. RIIFHE 55: 247-258.

13) Thompson C. W. and Floyd R. T. # w4+ T8k , 47
WEA . (2002) S AER)OBEREMAR S SETIR .
PRI D H AL - H5, pp.197-226.

14) POyLam R - BEIFREA (2002) AR — 2 3A F %
7 =7 A20i. YU : U5, pp.34-35.

25



