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Correlation Analysis of Pressure Pain Threshold and Muscle
Thickness in Individuals with Non-Specific Low Back Pain
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Objective: Low back pain (LBP) is a symptom that accounts for a large proportion of musculoskeletal pain. Among them,
non-specific LBP (NSLBP) means that the pathological cause is unknown, and belongs to the most common LBP. Studies on the
mechanism of muscle control in LBP are insufficient, and quantitative studies are needed.

Design: Observational cross-sectional study design

Methods: A Thirty participants with NSLBP symptoms were enrolled, and their pressure pain thresholds (PPT) and muscle and
fat thickness were measured. Participants measured the paraspinal muscles (PM) of the thoracic and lumbar spine and medial
hamstring (semitendinosus) on the dominant and non-dominant sides in the prone position.

Results: Among the variables that were significant in the correlation analysis, PM of the thoracic and lumbar spine showed a
significant relationship in the PPT ([thoracic spine PM]=1.141+0.912 [lumbar spine PM]). Also, there was a significant
relationship between the lumbar spine PM in the PPT and the thoracic spine PM in the muscle thickness ([lumbar spine PM of
PPT]=4.057 +0.117 [thoracic spine PM of muscle thickness])

Conclusions: Although there was no muscle imbalance according to the dominant and non-dominant side, there is a correlation
between the pressure pain threshold and the muscle thickness between the paraspinal muscles of the thoracic spine and the lumbar
spine.

Key Words: Low back pain, Superficial back muscles, Hamstring muscles, Musculoskeletal pain, Ultrasonographic imaging,
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Figure 1. Comparison of the pressure pain thresholds of

the dominant and non-dominant side. Image from Muscles

& Kinesiology (Muscle 8.0.76, Visible body, USA)
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Figure 2. Comparison of muscle thickness between the
dominant side and the non-dominant side. Image from

Muscles & Kinesiology (Muscle 8.0.76, Visible body, USA)

Table 1. General characteristics (n=30)
Mean = SD t(P)
Gender (male/female) 17/13
Age (years) 23.97+2.01
Height (cm) 170.13 + 8.63
Weight (kg) 67.70 £ 17.78
BMI (kg/m?) 23.11 +4.39
NPRS (point) 427 +1.66
Dominant SLR test () 72.57 £ 14.11
0.052 (0.472)
Non-dominant SLR test () 72.37 £15.64

BMI: body mass index, NPRS: numeric pain rating scale, SD: standard deviation, SLR: straight leg raise.
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Table 2. Comparison of pressure pain threshold, muscle and fat thickness of dominant and non-dominant side

Pressure pain threshold (Ib) Muscle thickness (mm) Fat thickness (mm)

Mean SD MD (95% CI) Mean SD MD (95% CI) Mean SD MD (95% CI)
TS-paraspinal DS 9.61 3.63 —24 45.23 897 — 47 1540 9.33 2.10
muscles NDS 985 3.72 (—.145,1.658) 46.70 535 (—.291,2.344) 1330 535 (—1.829,6.035)
LS-paraspinal DS 939 296 — 04 22.60 12.04 1.73 37.40 12.04 - 87
muscles NDS 9.43 3.14 (—.618,1.538) 21.73 12.76 (—.844,8.311) 3827 12.76 (—.279,5.545)
LE-semitendin DS  9.70 3.00 —29 13.67 8.04 1.20 46.33 8.04 0.20
osus NDS 10.99 13.01 (—.172,3.593) 12.17 7.98 (—.879,5.279) 4783 7.98 (—.498,7.898)

DS: dominant side, LE: lower extremity, LS: lumbar spine, MD: mean difference, NDS: non-dominant side,

SD: standard deviation, TS: thoracic spine.

Table 3. Correlation between pressure pain threshold, muscle thickness, and fat thickness

Pearson correlation  Pressure pain threshold Muscle thickness Fat thickness
coefficient (r) TS-PM LS-PM LE-ST TS-PM LS-PM LE-ST TS-PM LS-PM LE-ST
Pressure ~ TS-PM 1 0.757"  0.207 0.249 —261"  —.006 —.118 0.142 0.056
pain LS-PM 1 0.094 0283°  —.147 —.034 —.171  0.023 0.108
threshold | E-ST 1 0.164 -171 —.089  —.121 0.077  0.139
TS-PM 1 —210 —.024 —.920" -—.118 0.112
Muscle -
thickness LS-PM 1 0.214 0.156 —.582 —.097**
LE-ST 1 —0.013  —.193  —.433
Fat TS-PM 1 0.050 —.117
thickness  LS-PM 1 0.201
LE: lower extremity, LS: lumbar spine, PM: paraspinal muscle, ST: semitendinosus, TS: thoracic spine.
P<0.05, "P<0.01.
Table 4. Simple linear regression analysis
PPT of TS-PM and PPT of LS-PM PPT of LS-PM and MT of TS-PM
Unstandardized Standardized Unstandardized Standardized
coefficients coefficients ¢ (p) coefficients coefficients ¢ (p)
B SE B B SE B
(constant) 1.141  1.022 1.117 (0.269) | (constant) 4.057 2.411 1.683 (0.098)
PPT of LS-PM 0.912 0.103 0.757 8.822(0.000)| MT of TS-PM 0.117  0.052  0.283 2.250 (0.028)
R?*=0.573, adjR* = 0.566, F = 77.280 (P <0.001) R*=0.080, adjR* = 0.064, F = 5.061 (P <0.05)

LS: lumbar spine, MT: muscle thickness, PPT: pressure pain threshold, PM: paraspinal muscle, TS: thoracic spine.
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