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The Use of Real-Time Ultrasound Imaging
for Feedback during Abdominal Hollowing
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<Abstract>

Purpose : This study examined the feedback effect of real-time ultrasound imaging on the thickness of
transversus  abdominis(TrA), internal abdominal oblique(I0) and external abdominal oblique(EO) during
abdominal hollowing exercise(AHE) in crook lying.

Methods : We performed this study on 30 healthy men who voluntarily consented to participate in this study
after listening to its purpose and method. All subject were divided into an experimental group(n=15) with using
the real-time ultrasound imaging feedback(RUIF) and a control group(n=15) without the RUIF The thickness
changes between rest and AHE were compared between the two groups in crook lying.

Results : The difference in TrA and EO thickness changes between the groups were significant in crook lying
(p<0.05).

Conclusion : The group with using real-time ultrasound imaging feedback showed a higher increase in the
thickness of TrA than the other group without real-time ultrasound imaging feedback. And the thickness of EO
in the group with using real-time ultrasound imaging feedback decreased than the other group without real-time
ultrasound imaging feedback. If the muscle thickness can be regarded as an indicator of muscle activity, RUIF
will be helpful for inducing the independent activity of TrA by reducing the activities of abdominal muscles

such as EO.
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Fig 1. A transverse view of an ultrasound imaging
of lateral abdominal muscles at rest(A), an
ultrasound image of lateral abdominal muscles
during abdominal hollowing exercise(B).

TrA: transversus abdominis, 10: internal
abdominal oblique, EO: external abdominal
oblique
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Table 1. General characteristics of subjects (N=30)

Experimental Group(n=15) Control Group(n=15)
Age(years) 22.47+1.85 21.87+4.03
Height(cm) 175.5344.34 174.60+5.55
Weight(kg) 68.73£7.16 65.67+49.48
BMI(kg/m?) 22.3842.77 21.4442.28
Mean+SD: meantstandard deviation
2. 7 ¢k Zte| FH Hst Z Abolol] T ®W3E zols APTH izl
1.19+£37mm, .66+£31mm F7 F7F Ho|, folgh
FA Ash S ARY TR AEEH U goig ngnip<os). TEd MEARAE 27
Z7+9] T/ H3l= Table 29 2o &89 57 3 t)Zo] 89+.70mm, 1.15+80mm T4 =7}
dhs dfdwel SRR AR dxwt A g ngaw, gAR KB Aolvt YA
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sho] Jol= ATl 16£30mmE HaHgoe /Bl AREEHO Skom(Hides 5, 1994, Stokes

S94Tmm F7kstel BASHoE 6 2007, A% 25 B Ao
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)
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Table 2. Muscle thicknesses of experimental group and control group at rest and abdominal hollowing in
crook lying position (N=30)

Muscle thickness

Experimental group(n=15) Control group(n=15)

O At rest 5.64+.97 6.01£1.09
AH 5.48+1.08 6.60£1.17
0 At rest 8.00+2.12 8.05+1.64
AH 8.88+2.54 9.20+2.02
At rest 3.23+.86 3.84+1.18

TrA
AH 4.43+1.09 4.51+1.22

Unit: mm, AH: abdominal hollowing

Table 3. Changes in muscle thicknesses between experimental group and control group during abdominal
hollowing in crook lying position (N=30)

Difference of Muscle Thickness

Experimental Group(n=15) Control Group(n=15) P
EO -.16+.30 .59+.47 .00*
10 .89+.70 1.15+.85 37
TrA 1.19+£.37 0.66+.31 .00*

*p<.05, Unit: mm
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