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| Abstract |

Purpose: This study was to examine lateral abdominal muscle activation during maximum expiration exercise between healthy and chronic low
back pain(CLBP) patients.

Methods: The subjects were 16 CLBP patients and 16 healthy people between the ages of 22 and 53. The thickness of the abdominal muscles
was measured using ultrasonography(LOGIQ Book XP, GE, USA). We instructed the subjects how to perform the exercises and measured changes
in thickness of the transversus abdominis(TrA) and internal oblique(I0) muscles during the maximum expiration. The main outcome variables
were the ratios of the TrA and IO thickness during the exercise versus in the relaxed position(TrA and IO activation ratios).

Results: There were significant differences between CLBP patients and healthy subjects for TrA in the relaxed position. However there was no
difference in the ratio of change in the muscle activity(TrA, 10).

Conclusion: These findings, CLBP patients exhibited atrophy of the TrA muscle, but voluntary TrA muscle activation was similar to that of

the normal subjects. Therefore, this exercise could be used during core strengthening in CLBP patients.
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Fig. 1. Ultrasound imaging of the lateral abdominal muscle in
healthy subjects (A) Relaxed, (B) Maximum expiration

Fig. 2. Ultrasound imaging of the lateral abdominal muscle in

CLBP patients (A) Relaxed, (B) Maximum expiration
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Table 1. Characteristics of the subjects

Description Healthy subjects CLBP patients
men 10 9
womem 6 7
age (y) 28.81+6.1 34.1249.33
height (cm) 172.2548.29 167.68+7.8
weight (kg) 65.5£11.9 65.62+10.69

CLBP: chronic low back pain, Mean+SD
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Table 2. Mean lateral abdominal muscle thicknesses (mm) at rest and during maximum expiration in crook lying, with the muscle

percent change (%)

Muscle Condition Healthy CLBP P
TrA At rest(mm) 3.294+0.94 2.534+0.45 0.00*
Maximum expiration(mm) 5.5¢1.14 5.04£1.67 0.36
Muscle percent change 80.15£56.69 99.19+59.08 0.36
10 At rest(mm) 7.56+1.96 7.03+1.87 0.43
Maximus expiration(mm) 10.884+4.03 9.17£2.6 0.16
Muscle percent change 40.95+24.45 32.31425.8 0.33

*p< 0.001
Muscle percent change(%)=(maximum expiration-resting)/resting*100
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