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Purpose: This study examined thickness changes in abdominal muscles according to difficulty level of core stabilization exercise in

healthy subjects.

Methods: Thirty healthy subjects (age range: 21-30 years) volunteered under three conditions. In the first condition, the subjects per-
formed an abdominal draw-in maneuver (ADIM). In the second condition, they performed the ADIM during quadruped exercise using a
suspension device without extending their lower limbs. In the third condition, the subjects performed the ADIM during quadruped exer-
cise using a suspension device while extending both lower limbs. The changes in thickness of transverse abdominis (TrA), internal oblique
(10), and external oblique (EQ) muscles were measured by ultrasonography (US) imaging during the three experimental conditions, and
US was used to measure the improvement ratio of muscle thickness at rest. The interventions were conducted over three trials in each
condition, and measurements were performed on each subject by one examiner.

Results: Our results showed a significantly greater increase in the muscle thickness of TrA and 10 muscles after performance of quadru-
ped exercise using a suspension device without knee extension (p<0.05) compared to the other conditions. The results also showed a
significantly greater increase in the thickness changes of EO muscle in those who performed the ADIM during quadruped exercise using
a suspension device with knee extension (p < 0.05) compared with the ADIM only.

Conclusion: These findings demonstrated positive evidence that a low-level core stabilization exercise could improve thickness of ab-

dominal muscles.

Keywords: Core stabilization exercise, Muscle thickness, Ultrasonography
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Table 1. Demographic characteristics of the subjects (N=30)
Characteristic Male (n1=22) Female (n;=8) Total (N=30)
Age (year) 22.75+2.25 22.70+£1.87 23.90+2.45
Height (cm) 177.84+0.04 163.54+0.05 170.13+6.66
Weight (kg) 68.90+£8.42 52.20+5.59 62.20+9.98
Body mass index (kg/m?) 22.06+£2.07 19.59+1.30 21.39+2.47
Values are expressed as mean = standard deviation.
Table 2. Comparison of muscle thickness to the abdominal muscles among three group (N=30)
Types of exercise
Muscle (%) F (p-value)
ADIM QKE
Transverse abdominis 88.18+42 .81 123.66+54.40"" 64.42+39.71" 32.49 (0.000)*
Internal oblique 4991+28.76 70.02+£48.61"" 40.10£22.21" 14.26 (0.003)*
External oblique 7.39£4.00 27.68+5.37" 31.79+6.59° 15.24 (0.002)*

Values are expressed as mean = standard deviation, **p<0.01.

ADIM: Abdominal draw-in manoeuvre, Q: Quadruped exercise using suspension device, QKE: Quadruped exercise with both knee extended using suspension device.
'Significantly different compared to the ADIM; *Significantly different compared to the QKE.
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Figure 1. Procedures used in this present study.
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Figure 2. Core stability exercise using suspension device (A) quadruped exercise using suspension device, (B) quadruped exercise with both knee

extended using suspension device.

Muscle thickness changes (%)

Transverse abdominis

Internal oblique

& Abdominal draw-in manoeuvre
M Quadruped exercise using suspension device
M Quadruped exercise with both knee extended using suspension device

Figure 3. Comparison of the muscle thickness changes among three groups. *p<0.05.
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