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The Effects of Intentional Abdominal Muscle Contraction Through
Real-Time Feedback on Sensed Changes in Waist Circumference on
Pain, Functional Capacity and Neuromuscular Control in Adults
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Abstract

Background: The continuous co—contraction of the trunk muscles through trunk stabilization exercises
is important to patients with lumbar spinal stenosis (LSS). However, intentional abdominal muscle
contraction (IAMC) for trunk stabilization has been used only for specific training in the treatment room.

Objects: The purpose of this study was to provide feedback to adults with LSS to enable IAMC
during activities of daily living (ADLs).

Methods: The participants with spinal stenosis were divided into an experimental group of 15 adults
and a control group of 16 adults. Electromyographic signals were measured while the subjects kept their
both hands held up at 90°. The measured muscles were the rectus abdominis (RA), external oblique (EO),
internal oblique (IO0), and erector spinae (ES). Pelvic tilt was measured using a digital pelvic inclinometer.
The degree of pain was measured using the visual analogue scale (VAS) and functional capacity was
measured using the Korean version of the Oswestry disability index (KODI).

Results: While the experimental group showed statistically significantly higher activities in the RA,
EO, and IO after the intervention compared with the control group. Pelvic tilt was significantly decreased
only in the experimental group. Both the experimental and control groups exhibited statistically significant
declines in the VAS and KODI (p<.0l). In terms of the levels of changes, the experimental group
exhibited a statistically significant larger decline only in the VAS and the pelvic tilt when compared with
the control group (p<.05).

Conclusions: The subjects could stabilize their trunks, and relieve their pain and dysfunctions and
reduce pelvic tilt by learning abdominal muscle contraction during ADLs. The combination of therapeutic
exercises and JAMC may have greater effects on patients with LSS.

Key Words: ADLs; Lumbar spinal stenosis; Real-time feedback; Trunk muscles.
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Figure 1. Picture of wearing a waist circumference sensor.

The waist circumference sensor

consisted of a main belt

and a non-elastic band. The subjects attached the main

belt 2 cm below the navel.
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Variables (unit)

Gender (male/female)
Age (year)
Height (cm)
Weight (kg)
Pain duration (month)

(N=31)
Experimental group (ni-15) Control group (n2=16)
6/9 5/11
55.8+5.5" 57.0£6.3
165.3£8.6 165.0£8.5
70.6+11.4 66.0+11.3
6.4+3.2 78445

“meantstandard deviations.
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70

1.14

erector spinae,

e

16)

internal oblique,

-2.04
-21
24.81+10.35
24.76+10.52
-.20
@

5.89+1.31
5.74+1.19
14.87+3.41
14.35+3.05
-1.95
22.33£8.59
22.17+7.61

Control group (ns

external oblique,

C

15)

467"

6.32""
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30.20+15.54

3.19""
20.89+8.30

16.39+5.89
1.75

7.30£3.37"
8.21+3.44
19.95+6.32
31.64£8.95

values are mean and standard deviation,
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Variables

RA*®

EO*

10

ES®
rectus abdominis,
"p<.05, "p<Ol.

a

Table 2. Elctromyographic activity normalized as a percentage of maximal voluntary contraction (%MVC) for

each muscles during the task
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Table 3. Comparison of VAS, KODI scores and PTA between experimental group and control group

Variables Experimental group (ni;=15) Control group (nz=16) t
VAS®* pre 5.33+.97" 4.87+1.02 1.27
post 3.10£1.28 3.5+1.09 -93
t -9.57"" -5.36""
change rate(%) -42.95 -27.40 -212*
KODI* pre 50.26+13.01 44.50+11.86 1.28
post 37.86+14.94 36.36+12.14 31
t =7.75"" -4.15""
change rate(%) -26.39 -17.67 -1.46
PTA() pre 12.68+2.85 11.0142.12 1.85
post 10.69+2.83 10.79+2.39 -.10
t =7.79"" -1.14
change rate(%) -20.44 -3.35 -4.10""

dvisual analogue scale, Pvalues are mean and standard deviation, “Korean version of Oswestry disability index,
‘pelvic tilt angle. "p<.05, “p<.OL
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