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Abstract

This research aims to design and develop a walking aid for reducing knee adduction
moment (KAM) using compliant structure. KAM is the product of frontal ground
reaction force and frontal lever arm; it is a major cause of pain at the lateral knee that is
the general symptom of osteoarthritis (OA). For treatment, lateral wedge insole (LWI)
was used to treat OA patient for many years. Our proposed device helps reduce KAM
during walking by shifting the center of pressure (CoP) from medial side to lateral side.
Therefore, medial shifted of CoP was incorporated into the design of compliant wedge
at 2°, 4° and 6°. Throughout the experiment, VICON system was used to evaluate
changes of KAM at various angles of compliant wedge. The experimental results
presented that the compliant wedge helps reduce peak KAM by 0.22%, 3.66% and
5.12% while using 2°, 4° and 6° of compliant wedge respectively. In addition, we

created walking model simulation to study effects of lateral wedge angle on peak KAM.

Keywords : Walking Aid / Compliant / Lateral Wedge Insole / Knee Adduction
Moment / Knee Osteoarthritis
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uaaans M Vertical GRF 7130 1401AM51A1 Trial 2 @38 Compliant wedge 2°
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uaaans M Vertical GRF 7130 1891nn151@ 1 Trial 3 98 Compliant wedge 2°
HaaInI M KAM ﬁ%ﬂ"l@g{iﬂﬂmilﬁu Trial 1 A28 Compliant wedge 2°
HaaInI M KAM ﬁ%ﬂ"l@g{iﬂﬂmilﬁu Trial 2 A28 Compliant wedge 2°
HaaInI M KAM ﬁ%ﬂ"l@g{iﬂﬂmilﬁu Trial 3 A28 Compliant wedge 2°
1aaIn3I M Vertical GRF ﬁ%ﬂhlé’]}%mmi!ﬁu Trial 1 A28 Compliant wedge 4°
1aaIn3 M Vertical GRF ﬁ’;’ﬂ"lé’fmﬂﬂmﬁu Trial 2 A28 Compliant wedge 4°
uaaans 1l Vertical GRF #1350 1891nn151@U Trial 3 830 Compliant wedge 4°
uaaans 1 KAM 7150'1891nm31@u Trial 1 96 Compliant wedge 4°
naaans 1 KAM 715a'1891nm31Au Trial 2 96 Compliant wedge 4°
naaans 1 KAM 7150'1891nm31@u Trial 3 @36 Compliant wedge 4°
uaaans Wl Vertical GRF #1350 '1801nn151AU Trial 1 830 Compliant wedge 6°
uaaans W Vertical GRF #1350 '1801nn151AU Trial 2 830 Compliant wedge 6°
uaaans Wl Vertical GRF #1350 '1891nn151AU Trial 3 @20 Compliant wedge 6°
naaans W KAM 715’ 1891nm31Au Trial 1 76 Compliant wedge 6°
naaans 1 KAM 715'1891nm31Au Trial 2 76 Compliant wedge 6°
uaaans 1 KAM 7130 1899nn151A Trial 3 826 Compliant wedge 6°
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uaaans vl KaM fiduaa ldnndeyanisiau Trial 1 @90 LWO 0°
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uaaans vl KAM fiduna ldnindeyanisiau Trial 2 @90 LWO 0°
waaans il KAM fisiuaal§0indeyanmaidu Trial 3 8 Lwo 0°
weraansl KAM Aisaa 180 ndeyanmsiiu Trial 1 §98 Lwo 20
weraansl KAM Aisaa 180 indeyansiiu Trial 2 §98 Lwo 20
weraansl KAM fisaa 18 0ndeyanmsiiu Trial 3 §98 Lwo 20
weraanswl KAM Aisaa 180ndeyamsidu Trial 1 §28 LWO 4°
weraanswl KAM Aisaa 180ndeyamsidiu Trial 2 828 LWo 4°
weraansl KAM fifas 1§0ndeyanmsidiu Trial 3 828 LWO 4°
weraansl KAM fifas 1§0ndeyamsidiu Trial 1 §28 LWO 6°
weraansl KAM Aifas 1§0ndeyamsidiu Trial 2 828 LWO 6°

uaraans 1l KAM Adunaldaindeyanisiau Trial 3 §28 LWO 6°
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Moment of inertia
Stiffness
1 A a
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Stiffness coefficient
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AINY1IVDN Flexible segment
Small-length segment
nﬂma{ Frontal lever arm
ANUY1IUB Cantilever beam
o’d' a d? 4‘
Tmuummﬂﬂmuuummwumﬂmgm F
ANUAAIANADUVDI Mean peak ground reaction force
11 Mean peak ground reaction force 31NNITNAND

11 Mean peak ground reaction force 3ALLLUI1ADY
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SEMITYANHO! (A0)

i1 Mean peak KAM changing U84 LWO Ny

11 Mean peak KAM changing U983 LWO ﬁﬁuu 4°
11 Mean peak KAM changing U983 LWO ﬁﬁu

i1 Mean peak KAM 94893 LWO ﬁfle 0°

1 Mean peak KAM 484 LWO il 2°

1 Mean peak KAM U893 LWO ﬁﬁgu 4°

D.

i1 Mean peak KAM 94893 LWO ‘I/lfligiJ 6°
ANUAAIAADBUVDI Mean peak knee adduction moment
1 Mean peak knee adduction moment 91NNITNAND
f1 Mean peak knee adduction moment 1MNUVUI1AD
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Rotational stiffness
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ANUATEA (Stress)
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ANOVA = Analysis of variance

CoG = Center of gravity

CoP = Center of pressure

EMG = Electromyography

GC = Gait cycle

GRF = Ground reaction force

Hz = Hertz

IFS = Instrumented force shoes

KAM = Knee adduction moment

kg/m2 = Kilogram per square meter

LWI = Lateral wedge insole

LWO = Lateral wedge outsole

mm = Millimeter

MPG = Mean peak ground reaction force
MPK = Mean peak knee adduction moment
MPKC = Mean peak knee adduction moment changing
N.m = Newton meter

N.m/kg = Newton meter per kilogram

OA = Osteoarthritis

PLA = Polylactic acid

PRBM = Pseudo-rigid body mode



