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| Abstract |

Purpose: This study aimed to investigate the effects of an abdominal drawing-in maneuver (ADIM) with a light load while sitting
on transverse abdominis contraction in subjects with and without low back pain.

Methods: In this study, 20 participants with chronic low back pain and 20 controls participated. Ultrasonography was used to
assess the thickness of the external oblique (EO), internal oblique (IO), and transversus abdominis (TrA) muscles. Muscle thickness
was measured at rest and during ADIM in three different sitting postures: (1) just sitting, (2) sitting loaded position (holding a
1 or 2 kg dumbbell in each hand), and (3) sitting loaded shoulder flexion position (holding a 1 or 2 kg dumbbell in each hand).
Results: The contraction ratio (CR) and preferential activation ratio (PAR) of the TrA during ADIM had no significant interactional
effect between the group and the sitting postures. However, the CR and PRA of the TrA during the ADIM showed significant
differences among the three different sitting postures. The CR of the TrA during the ADIM in the sitting loaded shoulder flexion
position was significantly increased compared to that in the sitting position (p<0.05). Moreover, the PRA of the TrA muscle during
ADIM inssitting loaded and sitting loaded shoulder flexion positions was significantly higher than that in the sitting position (p<0.05).
Conclusion: The findings suggest that ADIM in the sitting-loaded shoulder flexion position should be implemented
to facilitate TrA activity.

Key Words: Abdominal drawing-in maneuver, Preferential activation ratio, Sitting loaded shoulder flexion position,

Transverse abdominal.
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1D 2.00cm
2D 0.18cm
3D 0.38cm
4D 0.30cm

Fig. 1. Measurement of Abdominal muscles' thickness at
sitting during resting (1D: distance from medial edge of
transverse abdominal muscle-tendon junction to point of
measurement, 2D: thickness of transverse abdominal
muscle, 3D: thickness of internal obligue muscle, 4D:
thickness of external oblique muscle.
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Fig. 2. Measurement of Abdominal muscles' thickness
at sitting during abdominal drawing-in maneuver.
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Fig. 3. Activation ratio of transverse abdominis during
abdominal drawing-in maneuver at each posture
(SIT-AD; sitting with abdominal drawing-in maneuver,
SITL-AD; sitting loaded with abdominal drawing-in
maneuver, SITLSF-AD; sitting loaded shoulder flexion
with abdominal drawing-in maneuver) (*p <0.05)
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Table 2. Thickness of muscles in each position of subjects with and without LBP (N=40)
Muscle thickness SIT-AD" SITL-AD® SITLSF-AD*
(mm) with LBP without LBP  with LBP  without LBP  with LBP  without LBP
TA® 5.15+.1.59" 5.73£1.53 5.66x1.40 5.69+1.38 5.70£1.59 6.12+1.49
10 9.55+3.13 9.59+3.03 9.55+2.38 8.92+2.73 9.03+2.44 9.47+3.28
EO® 4.49+1.99 3.93+0.95 4.39+1.91 3.99+0.98 4.43+1.57 3.76+1.02

*Sitting with abdominal drawing-in maneuver, ‘sitting loaded with abdominal drawing-in maneuver, Ssitting loaded shoulder
flexion with abdominal drawing-in maneuver, ‘low back pain, transvers abdominis, internal oblique, Sexternal oblique,
"meansstandard deviation.

Table 3. Contraction ratio of muscles in each position of subjects with and without LBP (N=40)

SIT-AD* SITL-AD" SITLSF-AD®

Muscle contraction ratio
with LBP¢ without LBP with LBP without LBP with LBP without LBP

TA® ratio 1.37+0.32' 1.53+0.30 1.54+0.35 1.53+0.30 1.54+0.39 1.65+0.30
10" ratio 1.28+0.28 1.30+0.18 1.30+0.18 1.22+0.18 1.23+0.24 1.27+0.17
EO# ratio 1.08+0.18 0.95+0.17 1.07+0.24 0.97+0.17 1.10£0.23 0.91+0.19
TA PREAR" 0.02+0.05 0.05+0.05 0.04:+0.04 0.06+0.06 0.05+0.04 0.07+0.04

“Sitting with abdominal drawing-in maneuver, ‘sitting loaded with abdominal drawing-in maneuver, Ssitting loaded shoulder
flexion with abdominal drawing-in maneuver, dow back pain, ‘transvers abdominis, finternal oblique, ®external oblique,
"transverse abdominis preferential activation ratio, ‘'meantstandard deviation.
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Table 4. Summary table for the multivariate analysis of variance
TA? ratio I0° ratio EQO° ratio TA PAR®
Main effect / interaction
F p F P F P F P
Posture type 478 0.02" 0.99 0.38 0.11 0.90 10.07 0.00"
Group x posture type 1.64 0.20 2.48 0.09 1.21 0.30 0.69 0.50

*Transvers abdominis, “internal oblique, ‘external oblique,
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