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Effect of IMU Sensor Based Trunk Stabilization Training on Muscle
Activity and Thickness with Non-specific Chronic Low Back Pain

Sang Hee Kim", Hyun Ju Lee* and Ki Sik Tae**

!Goesan Yeonpung Health Branch, *Department of Physical Therapy, Konyang University,
3Department of Biomedical Engineering, Konyang University
(Manuscript received 16 June 2022 ; revised 21 June 2022 ; accepted 21 June 2022)

Abstract: The purpose of this study was to present the IMU sensor based trunk stabilization exercise and to eval-
uate the changes in the muscle activity and thickness with non-specific low back pain patients (N=30). They were
classified into two groups; lumbar stabilization exercise using IMU sensor (ILS), (n;=20) and general lumbar sta-
bilization exercise (GLS), (n,=10). By comparing the difference between pre and post intervention via trunk muscle
activity and muscle thickness, the significant differences were identified. Muscle activity was measured on external
oblique (EO), internal oblique (I0), and multifidus (MF) by using surface electromyography (sSEMG). Muslce thick-
ness was measured on external oblique, internal oblique, transverse abdominis (TrA), and multifidus (MF) by using
ultrasonography. sSEMG activity was recorded at right side-bridge position. Each group performed the proposed lum-
bar stabilization exercise for 30 minutes a day, 5 times a week for 4 weeks. Trunk muscle activity was observed with
a significant increase in the IO of ILS (p<.05) and a decrease in the MF of GLS (p<.05). Trunk muscle thickness was
significantly increased in left EO and both IO of GLS (p<.05), and also significant increased right EO, both IO, both
TrA, and both MF of the ILS (p<.05). In the future, a convergence approach of rehabilitation and engineering is needed
to select a sensor suitable for rehabilitation purposes, study the validity and reliability of data, and produce appropriate
rehabilitation contents.
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Table 1. General characteristics of subjects

Mean+SD
Characteristics
ILS (n,=20) GLS (ns=10)
Age (yrs) 21.10+1.25 21.00+0.66
Height (cm) 168.00+8.50 159.69+16.05
Weight (kg) 61.82+9.92 55.30+10.49

ILS: IMU sensor based lumbar stabilization, GLS: General
lumbar stabilization
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Chronic low back pain subjects (N=20)

— Randomization

Pre-test

(Electromyography, Ultrasonography)

IMU based lumbar stabilization
(n1=20)

General lumbar stabilization
(n2=10)

I

Post-test
(Electromyography, Ultrasonography)

Statistical analysis

T8 1. A A%
Fig. 1. Procedure fo this study
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Groupo Muscle Pre Post t
Lt. 292.60+17.60 23.21423.40 -14
ro Rt. 50.57+35.43 60.14+41.91 -1.22
ILS o Lt. 24.28+20.82 26.44+24.44 -41
(n,=20) Rt. 39.28+22.30 57.08+43.60 -2.30%
Lt. 11.3449.91 10.51+8.88 32
ME Rt. 25.49+18.72 22.61+12.80 76
5O Lt. 15.98+15.06 16.00+16.11 -.01
Rt. 54.92+46.30 76.23+52.91 -1.58
GLS 0 Lt. 21.73+29.74 12.56+8.76 1.19
(ny=10) Rt. 56.71+48.38 56.46+43.25 .02
- Lt. 11.14+9.77 10.69+8.97 A7
Rt. 34.40+23.31 23.75+14.09 2.84*

ILS : IMU sensor based lumbar stabilization, GLS : General lumbar stabilization, EO : External oblique, IO : Internal oblique,

MF : Multifidus
* p<.05

181



182

W slEles SRk W Al 7 S kst ER10] 55 25 2= T viXe FFF - AEE] - oldE )4

H 3. AL 2t 7He] 45 A vl
Table 3. Comparison of muscle thickness between ILS and GLS groups

Group Muscle Pre Post t

O Lt. 3.16+13.16 24.06+18.86 -5.16*

Rt. 11.25+15.84 13.58+20.24 -.49

o Lt. 26.59+21.54 44.95+18.74 -4.52%

ILS Rt. 28.75+23.80 49.15+33.83 -3.76%
(n,=20) oA Lt. 29.57+20.32 65.63+24.37 -6.41%
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ME Lt. 25.1249.79 27.01+9.95 -3.27

Rt. 21.05+7.83 24.01+9.46 -4.90

ILS : IMU sensor based lumbar stabilization, GLS : General lumbar stabilization, EO : External oblique, IO : Internal oblique,
TrA : Transverse abdominis, MF : Multifidus
*: p<.05
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