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Biomechanical Properties of the Anterior Walker Dependent Gait of Patients
with Knee Osteoarthritis
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Purpose: Osteoarthritis occurs in many different joints of the body, causing pain, stiffness, and decreased function. The knee
is the most frequently affected joint of the lower limb. The aim of this study was to investigate the differences of biomechanics
between independent gait and anterior walker dependent gait of patients with osteoarthritis of the knee.

Methods: Lower limb joint kinematics and kinetics were evaluated in 15 patients with knee osteoarthritis when walking
independently and when walking with an anterior walker. Participants were evaluated in a gait laboratory, with self-selected gait
speed and natural arm swing.

Results: When walking with a dependent anterior walker, participants walked significantly faster (p<0.01), using a longer
stride length (p<0.01), compared to independent gait. When walking with a dependent anterior walker, participants exhibited
significantly greater knee flexion/extension motion (p<0.01) and lower knee flexion moment (p<0.05) compared to independent
gait. When walking with a dependent anterior walker, participants showed significantly greater peak ankle motion (p<0.01),
ankle dorsiflexion/plantarflexion moments (p<0.01), and ankle power generation (p<0.05) compared to independent gait.

Conclusion: These biomechanical properties of gait, observed when participants walked with a dependent anterior walker,
may be a compensatory response to impaired knee function to allow sufficient power generation for propulsion. Therefore,
rehabilitative strategies for patients with osteoarthritis of the knee are needed in order to improve not only knee function but
also hip and ankle function.
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Table 1. General characteristics of participants

Parameters Subjects (n=15)
Age (year) 70.22 +4.236
Gender (male/female) 3/12
Height (cm) 153.34 + 3.28
Body weight (kg) 59.27 + 7.82
Body mass index (kg/m?) 2533+ 202
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Figure 1. Sagittal pane angular motion of the hip, Knee and ankle
for the walked dependent gait (dashed line) and independent gait
(smooth line).
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Figure 2. Sagittal plane external joint moments of the hip, Knee and
ankle for the walked dependent gait (dashed line) and independent
gait (smooth line). BW; Body Weight, Ht; Height
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Figure 3. Sagittal plane joint powers of the hip, Knee and ankle
for the walked dependent gait (dashed line) and independent gait
(smooth line). W, Watt
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Table 2. Differences in peak joint angles, moments and powers between independent and anterior walker dependent gait

Normal gait Walker gait p value
Joint angle (* ) 70.22 + 4.236
Hip initial contact 26.23 + 10.04 34.57 £ 2.31 0.003
Hip extension -3.48 + 8.675 243 + 2.92 0.048
Hip range of motion 3554 + 574 35.95 £ 5.46 0.021
Knee initial contact -2.41 £ 0.65 -0.18 + 0.65 0.000
Knee flexion stance 5.06 + 0.69 7.30 = 0.59 0.001
Knee extension stance 2.46 £0.76 0.35+0.78 0.002
Knee flexion swing 45.43 £ 4.54 4197 £5.93 0.267
Knee range of motion 45.07 + 5.83 39.51 +4.30 0.133
Ankle initial contact -7.78 £ 5.09 -9.49 + 3.85 0.240
Ankle plantarflexion at early stance -9.05 + 3.41 -14.34 £+ 3.06 0.022
Ankle dorsiflexion 17.69 + 4.92 19.21 + 4.26 0.310
Ankle plantarflexion at later stance -8.97 + 0.81 -8.67 £ 0.48 0.916
Ankle range of motion 26.74 + 2.64 33.54 £ 234 0.000
Peak joint moments (%BW*Ht)
Hip flexion 5.80 + 1.98 484 +1.57 0.159
Hip extension -1.84 = 0.67 -2.16 = 0.62 0.198
Knee flexion 2.79 = 0.40 1.40 + 0.83 0.022
Knee extension -0.87 + 0.96 -1.39 £ 0.33 0.199
Ankle plantarflexion -0.11 + 0.06 -0.06 £ 0.03 0.000
Ankle dorsiflexion 5.14 +1.12 7.02 £ 0.85 0.007
Peak joint powers (W/kg)
H1 power generation 0.80 £ 0.29 0.79 = 0.21 0.936
H2 power absorption -0.10 £ 0.03 -0.13 £ 0.06 0.769
H3 power generation 0.48 + 0.07 0.73 £ 0.02 0.003
K1 power absorption -0.14 £ 0.02 -0.13 £ 0.03 0.902
K2 power generation 0.16 + 0.01 0.29 + 0.06 0.457
K3 power absorption -0.88 £ 0.53 -1.32 £ 0.52 0.039
Al power generation -0.32 £ 0.20 0.09 = 0.13 0.000
A2 power absorption -0.53 £ 0.21 -1.04 = 0.07 0.000
A3 power generation 1.94 £+ 0.61 2.96 £ 0.38 0.017
BW; body weight, Ht; Height, W; Watt.
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