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Objective   
The walking exercise and abdominal bracing are both recommended to chronic low back 
pain (LBP) patients. Trunk muscle activation pattern during walking has been investigated 
with surface electromyography (sEMG), and known to increase with faster walking speed. 
Since fast walking is difficult for patients with severe spinal stenosis or osteoarthritis, we 
aimed to see whether abdominal bracing combined with walking can be an alternative 
strategy. Therefore we designed this prospective experimental trial to quantify the 
activation of trunk muscles by sEMG at different walking velocities with or without 
abdominal bracing.     
 
Method   
Fourty eight patients with chronic LBP were recruited. In each patient, surface electrodes 
were placed over the multifidus of lower and upper lumbar levels, erector spinae of lower 
lumbar and thoracic levels, rectus abdominis, and external oblique muscles. During the 
walking exercise without abdominal bracing (non-braced walking), sEMG data were 
collected at the speed of 4 km/hr, 5km/hr, and 6 km/hr. Same protocol was repeated 
with the walking exercise with abdominal bracing. The amplitude of sEMG measured for 
quantitative evaluation of musle activation.     
 
Result   
Activation of all measured muscles significantly increased at higher speed during non-
braced walking, and same tendency was found with abdominal bracing. It showed 
significantly higher activation in walking with abdominal bracing than non-braced walking 
at muscles of mutifidus (upper lumbar), erector spinae (lower lumbar, thoracic), and 
rectus abdominis at the speed of 4km/h. However, this difference was diminished at 
faster walking speed (5km/h for lower lumbar erector spinae, 6km/h for upper lumbar 
multifidus and thoracic erector spinae) except for rectus abdominis. The abdominal 
bracing in walking speed of 4km/h facilitated the same amount of muscle activation as 
non-braced walking of 5km/h in all muscles except rectus abdominis.     
 
Conclusion   
The walking with abdominal bracing activates trunk muscles more than non-braced 
walking. This effect is more prominent in lower speed so that it facilitated to the levels 
comparable to non-braced walking of faster speed. Therefore, patients who are unable to 
walk fast still can have similar training effect on lumbar trunk muscles by slow walking 
with abdominal bracing.    



 
Table 1. Quantitative analysis of muscle activation during braced and non-braced walking exercise 

 
 
 

 
Fig 1. Quantitative data of muscle activation during braced and non-braced walking exercise. Solid line 
indicates braced walking and dashed line indicates non-braced walking for each muscles. Asterisk means 
significant difference between braced and non-braced walking. (A) Multifidus (lower lumbar) (B) Multifidus 
(upper lumbar) (C) Erector spinae (lower lumbar) (D) Erector spinae (thoracic) (E) Rectus abdominis (F) 
External oblique.  


