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Development of Plantar Force Assessment Model for Patients with
Patellofemoral Pain

ZHOU Wengi', YUAN Zheng', RAN Jing’, XU Jie’, HONG Qiaomei', LUO Xiaobing',
SHEN Hai', WANG Jingping'

(1. Department of Sport Medicine, Sichuan Orthopedic Hospital, Chengdu 610041, China; 2. College of Sports
and Health, Chengdu Sports University, Chengdu 610041, China)

Abstract: Objective To develop plantar force model of patellofemoral pain (PFP), so as to provide theoretical
references for the assessment of PFP rehabilitation. Methods The case-control study was conducted, and a
total of 126 patients with PFP and 126 healthy controls matched by gender and age were enrolled in the study.
The participants were tested for plantar force and pressure during level walking, and twelve plantar regions were
divided and recorded. Whether the participants suffered PFP was analyzed as dependent variable, meanwhile the
peak force and peak pressure in 12 plantar regions of participants at selected speed during level walking were
analyzed as independent variables. Conditional logistic regression ( CLR) equations of peak force and peak
pressure with PFP were established, respectively. The receiver-operating characteristic ( ROC) curve of the
corresponding equations was derived, and the area under ROC curve was calculated to analyzed the validity of
different equations on PFP assessment. Results The CLC equation of peak force in 12 plantar regions of the
participants with FFP was constructed, and only peak force of lateral heel was in the equation. The CLC equation
of peak pressure in each plantar region included medial heel, midfoot, 1% and 2™ metatarsals. Meanwhile, the
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area under ROC curve of the pressure equation was larger than that of the force equation. Conclusions Peak

force and pressure at different plantar regions can be used to assess PFP during level walking, and peak

pressure is more effective for assessment.

Key words: patellofemoral pain (PFP) ; plantar force; plantar pressure; conditional logistic regression; receiver-

operating characteristic (ROC) curve
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Tab.1 General data of the participants

ZH PFP # Xf IR ' P
B4 83:43 83 : 43
iy % 24.49+6.13  24.80+6.15  0.258  0.797
BEi/em 171.00+8.34  171.45%8.72  0.267  0.790
UNEEW 64.42+11.34  63.10£9.68  0.634  0.528
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Tab.2 Univariate analyses of peak force and peak pressure for the control and the PFP
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M1 83.01(42.83,134.06)  86.93(47.82,138.77) 0.201 841  8.77(4.89,12.34)  9.68(5.56,13.81) 0.559  0.576
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Tab.3 Results of multivariate analyses of conditional logistic regression
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