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Comparison of surface electromyography features between healthy controls and lumbar disc

herniation patients with unilateral pain
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Abstract: Objective To quantitatively compare the differences in surface electromyography (SEMG) features between the healthy
and lumbar disc herniation (LDH) patients with unilateral pain. Methods The sEMG data were collected from the miltifidus
muscles, external oblique muscles and transverse abdominal muscles. Twenty-two LDH patients with right-sided pain, 12 LDH
patients with left-sided pain and 22 healthy controls participated in this experiment. Subjects firstly stood under the guidance
of a professional, and then bend as far as possible, and keep fully flexed and stand again, performing 5 times. The normalized
EMG root mean square (RMS) and mean power frequency (MPF) were used as the base for analysis. Results Significant
differences between the unilateral pain LDH group and the healthy group were found. Furthermore, the mean RMS and MPF
of LDH group were lower than those of the healthy group. Conclusion The RMS and MPF of the SEMG signal of lumbar muscle
can be used as predictors of the risk of LDH patients. The most frequently used visual analog scale was used for analyzing the
pain in clinical research, and objective measurements are used to explore the patient's subjective response. With the increase of
subjective pain score of LDH patients with unilateral pain, the eigenvalue of SEMG signal decreases, which might benefit to
patients in rehabilitation.
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Tab.1 Comparison of the clinical data of subjects

Item Right-sided pain Left-sided pain ~ Healthy
Female/male 13/9 5/7 12/10
Age/years 43.36+10.67 42.25+11.78  40.56+4.76

1.2 EzhlgER

TEA TSR, eSS (Visual Analogue
Scale, VAS ) [n] & i A (% 2) , #24it 7 I 7
1B BT R Y EATT O RN R RN 4
S EMEHE %, L, B2 EE L AR
T8 T NI TR 5 IR, —FF IR L AR S TS 2ok
RIS RIS, b s 2 D 58 1 5 G 2 55 5
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Tab.2 Visual analogue scale questionnaire

Visual analogue scale

a8 4%
Symptom Y t
1-2 3-4 5-6 7-8  9-10

Fraction 0

1.3 sSEMGESHIRE

R YR SE IR T MP 150 0 S5k 326 i UL FRL T4
16 BEE P R AR IHIE , BifT T4 FEABI EMG2-R
1Y Biopac & 4t Fl 3 1~ Jo £k EMG #% £t BioNomadix >k
RESEMG 1R, B 815 FH Tid sk 5k
) #5449, Acknowledge v.4.2d B9+ . A L
D HLHAR , 48— NI S 2 SO . TR AT
AL FE 2 A S TR 4 AN IR GE (& D) .
SEMG HL I 74 BRIVL IR 18 ) 204722 T30, B R 3R THI A7
TSR FZ R AT A F] 100 kQ~1 MQ™', FEI 5 B
o LA FHAD Fr RV RS T v B R A )2 DA e i
MMESIEE" . B EE N2 om, % B
BIERE AR rhE, HKrp a2 2200 A EHIL L E
BEWLSEMG {55 5 2843 10~500 Haz (14745 38 & 5 7% UE I
FERORIG L3 1 000 Hz SR AE SR 5 3 R 8 A5 5o
FEA SO ff R U — A6 L 34 5 HR {H (Root Mean
Square, RMS) | *F- 3 I 3% 4 K (Mean Power Frequen-
cy, MPF ) >k He s FRANPACRT LDH A5 a5 2 [a] i
WLHLAE 5.

A subject, Wearing the Electrode locations
EMG modules on the lumbar

1 REABRESHUE
Fig.1 Electrode locations for collecting the surface

electromyography (SEMG) signal
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c: Transverse abdominal muscles

EMG: Electromyography; RMS: Root mean square; MPF: Mean power frequency
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Fig.2 Maximum amplitude of the normalized RMS and MPF values in the healthy group and

right—sided pain group
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Tab.3 sEMG signal changes in multifidus muscles, external oblique muscles and transverse abdominal muscles
Multifidus muscles External oblique muscles Transverse abdominal muscles
Group

RMS MPF RMS MPF RMS MPF

Right-side Healthy 0.648+0.158 0.817+0.103 0.528+0.203 0.717+0.138 0.524+0.221 0.751+0.165

Pain 0.503+0.234 0.736+0.143 0.345+0.252 0.603+0.177 0.305+0.255 0.650+0.149

P value 0.021 0.036 0.021 0.021 0.004 0.039

Left-side Healthy 0.758+0.177 0.835+0.089 0.744+0.168 0.794+0.126 0.724+0.158 0.784+0.142

Pain 0.550+0.242 0.729+0.147 0.574+0.218 0.684+0.133 0.406+0.217 0.656+0.174

P value 0.025 0.043 0.043 0.049 0.000 0.061
o 1.0 Left pain group - 1.0 Right pain group
5 G =
B = )
v 08 * o= 08
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== 2 06
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Fig.3 Visual analogue scale in left and right—sided pain group
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