2020 2023

Differences in the load applied to knee joints of patients with osteoarthritis
of the knee in indoor and outdoor environments

Yaguchi, Haruki

3,200,000

19 20

Using a wearable motion analyzer, we investigated the characteristics of
gait at indoors and outdoors in persons with knee osteoarthritis. The subjects were 19 knee
osteoarthritis cases and 20 healthy elderly subjects. Shoes equipped with load cells and inertial
sensors were used for gait analysis. Straight line walking was performed indoors and outdoors on the

same day. The results showed that there was no interaction between the measurement environment and
the measurement limb in the knee and hip kinematic variables. The main effects were significant
differences in maximum knee flexion angle and maximum hip flexion angle between the measurement
limbs for the healthy subjects and the affected and contralateral sides, and significant differences
in maximum hip extension angle between measurement environments. There were no significant
differences in locomotor characteristics during walking between indoor and outdoor environments
between knee osteoarthritis and healthy elderly subjects.
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p<0.01 (p<0.01)
p=0.018
KOA Control p-value
n 19 20
Sex (Male:Female) 7:12 11:09 0.341
Age 70.6(8.4) 71.4(5.6) 0.759
Height (cm) 158.5(7.4) 161.0(7.2) 0.269
Weight (kg) 65.6(11.4) 57.5(11.8)  0.051
BMI 25.9(3.8) 22.0(3.2) <0.01*
Average (Standard deviation).
KOA: Knee Osteoarthritis, BMI: Body mass index.
The asterisks indicated significant differences.
KL Grade, KOOS
KOA
Control
Affected side Contralateral side pl p2 p3
KL grade 3.5(0.7) 2.8(1.0) <0.01*
KOOS 48.7(18.3) 52.1(18.6) 96.5(4.1) 0.778 <0.01* <0.01*
KOA: Knee Osteoarthrits
KL: Kellgren-Laurence
KOOS: Knee Injury and Osteoarthritis Outcome Score
pl: p-value, Affected side vs Contralateral side.
p2: p-value, Affected side vs Control.
p3: p-value, Contralateral side vs Control.
The asterisks indicated significant differences.
Affected side Contralateral side Control f-value Post hoc
Indoor Outdoor Indoor Outdoor Indoor Outdoor side location interaction side location
Hip maximum flexion(degree) 21.0(53) 233(43) 22.2(44) 251(6.7) 30.4(5.7) 309(46) 1056°  1.36 0199  Aff. Contra < Cont
Hip maximum extension (degree) ~ 9.5(1.5) 11.7(21) 89(35 10.6(31) 75(31) 10337  1.19 6.16° 0.138 Indoor < Outdoor
Knee maximum flexion (degree) ~ 46.2(10.1) 46.8(12.9) 50.1(8.2) 49.6(10.0) 62.4(8.8) 62.1(52) 10.66*  0.001 0013  Aff. Contra < Cont
Knee minimum flexion (degree) 39(32) 15(33) 22(49) 008(23) 39(70) 29(44) 038 176 0.10

Aff: Affected side. Contra: Contralateral side. Cont: Control
The asterisks indicated significant differences (p<0.05).
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