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Analysis on differences of plantar pressure and pressure center in patients
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[Abstract] Objective To explore the differences in stress distribution and stability of the planta pedis in
the patients with unilateral and bilateral plantar fasciitis (PF) through plantar stress and center of pressure
(COP) analysis. Methods A total of 100 patients with PF visiting in this hospital were enrolled,among them
50 cases were unilateral heel pain (unilateral heel pain group) and 50 cases were bilateral heel pain(bilateral
heel pain). Meanwhile,50 healthy subjects were included C(healthy group). In the health group and bilateral
heel pain groups,the average stress value of both planta pedis surfaces of each subject was taken and named as
the JO group and H2 group,respectively. In the unilateral heel pain group,the plantar stress in 50 healthy feet
and 50 affected feet were named as the J1 group and H1 group,respectively. The plantar pedis was divided into
10 regions for analysis and comparison[ the first foot toe (T;), T, ;,the first-fifth metatarsal bones (M; —
M.) ,the mid foot (MF),heel medial side (MH) ,heel lateral side (LH)]. The subjects in 3 groups conducted
the static and dynamic tests respectively,and the differences in plantar stress distribution and COP parameters
among the J1,H1,H2 and JO groups were compared respectively. Results In the static tests,the maximum

pressure of the LH regions in the group J1 was increased when compared with the group JO.the contact area of
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LLH regions in the group H1 was reduced when compared with the group JO,the maximum pressure of the M,
and M, regions in the H1 group was increased when compared with the group JO,the contact areas of the MH
and LH regions in the H2 group were decreased when compared with the group JO,the maximum pressure of
the M, region was increased when compared with the group JO,and the differences were statistically significant
(P<C0.05). In the dynamic tests, the maximum pressure of the T, ; regions in the J1 group was increased
when compared with the JO group,the maximum pressure of the M; region in the group H1 was increased
when compared with the group JO,the maximum pressure of the M; and M, region in the group H2 was in-
creased when compared with the group JO,and the differences were statistically significant (P<C0.05). The
COP 95% confidence ellipse area in the health group was the smallest, followed by the bilateral heel pain
group,and finally the unilateral heel pain group,and the differences among 3 groups were statistically signifi-
cant (P<C0.05),there was also statistically significant difference between pairwise comparisons in 3 groups
(P<C0. 05). Conclusion

patients with PF is increased; while in the dynamic condition, the pressure of the toes of the healthy foot and

In the static condition, the pressure of the healthy heel and affected forefoot in the

forefoot of the affected foot in the patients with PF is also increased. The distribution of plantar stress in the
patients with PF has larger difference compared with the healthy population,and the stability is poor. Meas-
ures can be taken to improve the abnormal force on the foot,reduce pain and reduce the risk of falling.

[Key words] plantar fasciitis; plantar pressure analysis; pain; biomechanical mechanism;center of pressure
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EwA 27 23 44.06+2.10 169.34+1.11 69.8241. 80 24.2540.50
B FE RO 21 27 23 49.20+1.76 167.6641. 24 70. 86+ 1. 46 25.16+0. 38
LA 2 B 2 24 26 48.14=+1.95 166.70+1.17 68.12+1. 34 24.45%+0. 33
xX*/F 0.48 1.95 1.30 0. 80 1.34
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i H T, T, M, M, M,
b 1 B (em?)
i 5.03740. 64 2.9640. 48 12.85+0.75 7.5240.29 8.31+0.28
H1 41 4.484+0.58 2.2140.52 12.7340. 74 8.1240.21 8.4340. 28
H2 41 5.0640.55 2.49+0.42 12.15+0. 33 7.64+0.22 8.3840. 20
Jo# 5.9540. 54 3.5140.54 12.7140. 41 8.0840.19 8.88+0.21
F 1.11 1.05 0.28 1.71 1.09
P 0.35 0.37 0. 84 0.17 0. 36
KT (kg)
J14 1.18=+0. 21 0.5040.12 4.4440. 40 3.9340. 26 1. 7640, 32
H1 4 1.03+0. 21 0.47+0.14 4.5140.42 5.0040.17 6.16=+0. 20
H2 4 1.00+0. 15 0.34+0.06 4,.95+0.16 3.97+0.21 1.6910. 26
Jo 1.3940.19 0.55+0.11 4.3040. 26 4.39+0.23 5.3940.28
F 0.87 0. 64 1.74 5.01 6.54
P 0.46 0.59 0.03 0.01 0.01
B2 KB 5 (kPa)
J14 28.38+3.77 15.14+2. 30 75.12+4.13 93.38+4.78 98. 064, 90
H1 41 25.34+3.62 13.86+2.68 76.38+4. 54 96.78+4. 45 101.64+5.05
H2 41 25.16+2. 95 12.30+1.61 73.48+2.24 88. 444+3. 60 92.60+3.71
Jo 4 33.28+3. 34 16. 68+2. 00 73.86+3.37 97.28+4. 42 102.80+4. 42
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14 91.70+3. 94 65.54+3. 60 47.80+3.52 127.04+5. 83 126.82+5. 92
H1 4 96. 2444, 43 72.10+4,12 51.66+4. 05 124.16+5. 61 125.66+5. 47
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Jo# 9.23+0. 64 4.84+0.51 13.3640.43 8.34+0. 22 8.90+0.17
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H1 4 5.8140. 66 2.2340.32 10.7140.53 9.20+0. 40 11.0540. 36°
H2 41 5.96+0.58 1.9840.29 9.73+0.50 8.78+0.33 10.85+0.21°
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&gR3 HENRBEE W EHELR (2 £5)
5 H M, M. MF MH LH
il AL (em®)
J1 4 8.67+0.25 10.37+£0. 36 19.79+1.53 17.5440. 35 18.06+0. 36
H1 4 8.17+0.23 9.67+0. 37 20.8041. 25 17.66+0. 39 18.09+0. 40
H2 41 8.07+0.22 9.19+0. 37 18.92+1.33 16.58+0. 35 17.29+0. 35
JO 41 8.58+0.18 9.85+0. 36 22.014+1.51 17.40+0.41 18.23+0. 36
F 1. 82 1.79 0. 89 1. 66 1.33
P 0.14 0.15 0.15 0.18 0.27
KT (k)
J1 4 9.4640.43 7.7740.43 11.73+1. 14 18.234+0.63 18.43+0. 62
H1 4 8.72+0. 40 7.054+0. 37 12.19+1.02 17.74+0. 66 17.84+0. 69
H2 4 9.71+0. 24" 6.744+0. 35 11.49+1.17 16.6140.62 16.72+0. 61
Jo 1 9.4140. 34 7.724+0.39 13.78+1. 30 17.524+0. 71 18.26+0. 66
F 3.98 1.71 0.79 1. 08 1.42
P 0.04 0.17 0. 50 0. 36 0.24
B2 KB 58 (kPa)
J1 4 180.3744.52 142.6144.63 106. 1344, 38 185. 654 4. 26 183.80+4.12
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P 0.08 0. 54 0. 60 0. 65 0.72
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