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— Abstract —

Low Back Pain Assessment Using Surface Electromyography
and Digital Infrared Thermographic Imaging

Kang-Jin Lee, In-Sung Choi", So-Young Lee", Jae-Young Han"”, Sam-Gyu Lee",
Hong-Jae Chai, Seong-Kwan Lee, Jai-Dong Moon

Department of Occupational and Environmental Medicine, Chonnam National University Hospital
Department of Physical Medicine and Rehabilitation, Chonnam National University Hospital’

Objectives @ We studied the efficacy of surface electromyography(SEMG) and digital
infrared thermographic imaging(DITI) in the assessment of low back pain both(LBP)
quantitatively and qualitatively.

Methods : We compared electromygraphic signals from electrodes placed in the lumbar
area and the digital thermographic images in 16 LBP patients and 16 control subjects.
The LBP patients and the control subjects were matched for age, gender, and body mass
index(BMI) to adjust for any confounding effects

Results : In the static analyses of SEMG, median value was 198.1 & for the LBP
patients and 161.3 & for the controls on the right side, and they were 194.2 & and 180.5
W on left side respectively. There was a statistically significant difference between the
two groups on the right side(p<0.01), but not on the left side.

In the dynamic analyses of the SEMG, the median values of the extension per flexion
ratio of right side were 1.12 for LBP patients and 1.39 for controls. and those on the left
side were 1.08 and 1.21 respectively. There were statistically significant differences in
both sides(p<0.05).

The sensitivity and specificity were 100% and 81.3% in DITI, 78.6% and 72.2% in
SEMG.

Conclusions @ These results indicate that SEMG and DITI are useful methods for indi-
rect assessments of LBP, and that DITI is more sensitive and specific than SEMG.

Key Words @ Low back Pain, surface electromyogrphy, digital infrared thermographic
imaging, body mass index.
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Table 1. General characteristics of subjects
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Characteristics Controls(n=16) LBP*(n=16)
Median Range Median Range
Age(year) 37.5 22-68 38.5 20-67
BMI**(kg/nv) 23.9 18.1-29.1 24.6 17.3-31.6
Sex
Male 10 10
Female 6 6

*LBP. Low back pain: ** BMI, body mass index (weight in kg/height in n?)

Table 2. Comparison of static and dynamic SEMG activity between LBP subjects and controls

Control(n=16) LBP**(n=16) p-value
SEMG type Median Range Median Range

Static SEMG*(w)  Total 172.3 102.8 -240.2 193.4 148.9 -368.9 0.001
Right 161.3 102.0 -246.2 198.1 123.1-342.5 0.001

Left 180.5 103.5 -234.3 194.2 146.8 -395.3 0.088

Dynamic SEMG Total 1.38 0.64- 1.88 1.18 0.67- 1.53 0.043
Right 1.34 0.71- 1.98 1.15 0.71- 1.67 0.061

Left 1.34 0.57- 1.78 1.10 0.54- 1.45 0.094

*SEMG, surface electromyography:

**LBP. low back pain
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Table 3. Comparasion of static and dynamic SEMG activity between males and females

. Number Control LBP**
SEMG” type (Pair) Median Range Median Range p-value
Static Male 10 174.2 124.5 -240.2 196.7 148.9 -368.9 0.043
SEMG (&) Female 6 155.3 102.8 -188.5 188.4 184.2 -217.8 0.015
Dynamic Male 10 1.37 0.64- 1.88 1.22 0.67- 1.37 0.353
SEMG Female 6 1.39 1.04- 1.66 0.97 0.71- 1.53 0.065
*SEMG, surface electromyography: **LBP, low back pain
Table 4. SEMG activity levels by underlying conditions
Control Intervertebral disk Other disease
SEMG' type (n=16) disease(n=12) (n=4)
Median Range Median Range Median Range
Static
SEMG (&) 172.3 102.8 -240.2 191.0" 148.9 -368.9 211.0%  195.9 -287.2
Dynamic
SEMG 1.38 0.64- 1.88 1.18 0.64- 1.88 1.04 0.79- 1.25

*Difference from control is statistically significant(p<0.05).

"SEMG, surface electromyography
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Table 5. SEMG activity levels according to pain levels

Control Mild Severe
SEMG' type (n=16) (n=5) (n=11)
Median Range Median Range Median Range
Static SEMG(&) 172.3 102.8 -240.2 193.5" 177.8 -204.1 193.3* 148.9-368.9
Dynamic SEMG 1.38 0.64- 1.88 1.24 0.88- 1.36 1.16 0.67- 1.53

“Difference from control is statistically significant(p<0.05)
"SEMG, surface electromyography

Table 6. Evaluation of intrasubject variability on static and dynamic SEMG activity by test-retest procedure

. First test Second test
SEMG™ type Number Median Range Median Range
Static SEMG 8 153.2 124.5 -240.2 168.0 102.8 -199.0
Dynamic SEMG 8 1.40 0.88- 1.66 1.35 0.87- 1.63

*SEMG, surface electromyography

Table 7. Comparison of DITI results between LBP subjects and controls

Control(n=16) LBP(n=16)

T

DITI result Median Range Median Range
Maximum 4 T(¢C) 0.44 0-0.87 1.23* 0.76-3.82
Abnormal (%) 2(12.5 %) 16(100 %)

*p<0.001: "DITI, digital infrared thermogrphic imaging: 'LBP, low back pain

Table 8. Comparison of ROC curves between SEMG and DITI.

95 % confidence interval

Test Area p-value Lower bound Upper bound
SEMG* 0.992 0.42 0.972 1.013
DITT* 0.711 <0.01 0.521 0.901

*SEMG., surface electromyography: **DITI, digital infrared thermographic imaging
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Table 9. Comparison of validity between SEMG snd DITI.
Numbers of abnormal finding s e
Test LBp' Control Sensitivity Specificity
SEMG* 13 5 78.6 72.2
DITI' 16 2 100 87.5
Total 16 16

*SEMG, surface electromyography: 'DITI, digital infrared thermographic imaging: 'LBP, low back pain.
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