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Analysis on Characteristics of Plantar Pressure and Balance in
Patients with Chronic Nonspecific Low Back Pain
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Abstract: Objective To explore the difference of balance ability between patients with chronic nonspecific low
back pain (CNLBP) and healthy individuals, and the correlation between patients’ pain symptoms, lumbar
flexibility, abdominal muscle endurance, overall function, quality of life and fear of avoidance with balance ability,
so as to guide clinical rehabilitation evaluation. Methods A total of 34 patients with CNLBP were selected as the
experimental group, and 34 healthy volunteers without history of low back pain were selected as control group.
The plantar pressure measurement system was used to collect the ratio of forefoot to hindfoot pressure, path
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length ( L) of plantar center of pressure ( COP ), displacement length in anteroposterior direction ( L, ),
displacement length in mediolateral direction ( L,, ), mean velocity (v), displacement velocity in anteroposterior
direction (v, ), displacement velocity in mediolateral direction (V-ML) and elliptical swing area ( S). In addition,
the experimental group was assessed by the visual analogue scale (VAS), the finger floor distance (FFD), the
number of sit-ups in 1 minute, the Oswestry disability index (ODI), the 36-item short form survey ( SF-36) and
the fear avoidance beliefs questionnaire (FABQ) , and correlated with plantar pressure parameters. Results All
plantar pressure parameters were significantly different between the two groups ( P<0.05). The the ratio of
forefoot to hindfoot pressure in experimental group was significantly lower than that in control group ( P<0.05),
and the parameters L, L,., Ly, V, Vi, V. and S were significantly higher than those of control group
(P<0.05). With eyes open or closed, the VAS score of experimental group was positively correlated with L, L, ,
L, (P<0.05), and FFD and FABQ scores were positively correlated with L and L,, , respectively ( P<0.05).
With eyes open, ODI was positively correlated with L, L,, and L,, ( P<0.05), and SF-36 score was negatively
correlated with L and L,, ( P<0.05). With eyes closed, the number of 1-min sit-ups was negatively correlated with
L, and S ( P<0.05), ODI was positively correlated with L and L,, ( P<0.05) , and the SF-36 score was negatively
correlated with L ( P<0.05). Conclusions The static balance ability of patients with CNLBP is decreased, and it
is correlated with pain symptoms, lumbar function, quality of life and psychological status. The result can provide
references for the assessment of functional activities.

Key words: chronic nonspecific low back pain (CNLBP) ; plantar pressure; balance ability; visual analogue scale
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Fig.1 Comparison of plantar pressure parameters between the two groups with eyes open or closed
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