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• Sng is a prevalent complaint among Chinese speakers experiencing 

chronic low back pain (CLBP) to describe non-pain soreness symptoms. 

It is considered a distinct sensory experience compared to pain on a 

subjective level. 

• Preliminary studies have revealed a positive association between back 

pain and physical health-related quality of life (HRQoL). In contrast, back 

sng has shown a negative association with mental HRQoL, highlighting 

significant differential clinical impacts between sng and pain.

Introduction

Materials & Methods

Study subjects:

• 75 patients with chronic low back sng or/and pain Visual Analog Scale 

(VAS) ≧ 3 for over 12 weeks were classified into three CLBP types: 

Sng-dominant (n=29), Pain-dominant (n=16) and Sng-Pain (n=30).

• 37 healthy subjects 

Questionnaires to assess health-related quality of life (HRQoL):

• Sng Pain VAS

• Oswestry Disability Index (ODI)

• RAND 36-Item Short Form Survey (SF-36)

• Hospital Anxiety and Depression Scale (HADS) 

Brain rs-fMRI acquisition and image preprocessing:

• T1-weighted imaging and echo planar imaging (EPI) were acquired 

using a 3T MRI system for structural analysis and blood oxygenation 

level-dependent (BOLD) rs-fMRI analysis. 

• The preprocessing steps for the acquired EPI images included motion 

correction, slice timing correction, despiking, bandpass filtering, skull 

stripping, and registration to the MNI152 space. 

Brain rs-fMRI analysis:

• Independent components analysis (ICA) was performed using AROMA 

to automatically classify and remove artifacts from the signal. 

• Based on our hypothesis, several regions of interest (ROIs) related to 

proprioception and nociception were chosen as seeds to create 

functional connectivity maps. 

• Significant clusters (p-value < 0.05, FDR correction = 0.01) were 

reported, and clusters smaller than 200 voxels were discarded.

Results

The purpose of this study is to explore the distinct impacts of chronic low back 
sng and pain perception on brain activity using resting-state fMRI (rs-fMRI).
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Figure 1. The locations of regions of interest (ROIs) in brain fMRI images.

ACC, anterior cingulate gyrus; a/pINS, anterior/posterior insula; S1_1/2/3a/3b, primary somatosensory 

cortex; VPM/VPL, ventral postero-medial/lateral nucleus; mOp, medial operculum; cAMY, central amygdala
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Figure 2. The significantly different cross-correlation coefficient maps when the ROI was selected 

at S1_1, S1_2, S1_3a, S1_3b,  VPL, aINS, pINS, cAMY or ACC in the three CLBP types compared to 

the healthy group
Red arrows indicate significant increases.; blue arrows indicate significant decreases. DLPFC, dorsolateral prefrontal cortex
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Figure 3. The significantly different cross-correlation coefficient maps when the ROI was 

selected at S1_1, S1_2, S1_3a, S1_3b,  VPL, pINS, cAMY or ACC in the Sng-Pain group compared 

to the Sng-dominant or Pain-dominant group
Red arrows indicate significant increases.; blue arrows indicate significant decreases.
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Figure 4. The significantly different cross-correlation coefficient maps when the ROI was 

selected at S1_1, pINS or cAMY in the Pain-dominant group compared to the Sng-dominant 

group
Red arrows indicate significant increases.; blue arrows indicate significant decreases.

Conclusions

• Three types of chronic low back sng or pain—Sng-dominant, Pain-dominant and Sng-

Pain—were all associated with poorer physical and mental health-related quality of life 

(HRQoL). The Sng-Pain and Healthy groups showed significantly higher SF36-MCS 

scores, indicating better mental HRQoL, compared to the Sng-dominant patients. 

• The Sng-Pain group demonstrated increased functional connectivity between primary 

somatosensory cortex and dorsolateral prefrontal cortex, as well as brain regions 

associated with proprioception and nociception, suggesting distinctive brain activity in 

the Sng-Pain patients compared to the Sng-dominant and Pain-dominant patients. 
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