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Reduction of Knee Adduction Moment and Lateral Joint Reaction Force
of Knee Osteoarthritis Patients by Simulation Analysis
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ABSTRACT: [Purpose] The purpose of this study was to perform simulation analysis to assess the gait modification
required to reduce mechanical stress on the knee joint. [Participants and Methods] The gait of 9 women with
osteoarthritis (OA) of the knee joint was assessed using a 3-dimensional motion analysis system and 4 force plates.
Simulation analysis was performed after 20% reduction in the lateral ground reaction force using musculoskeletal
modeling software. Knee adduction moment (KAM) and lateral joint reaction force (LJRF) were compared before and
after analysis, and the reduction rates of KAM and LJRF and other parameters were compared using the Spearman-
Rho correlation coefficient. [Results] After simulation analysis, KAM was reduced by 6.3% and LJRF by 15.9%. The
reduction rate for KAM negatively correlated with the knee joint varus angle during gait. [Conclusion] The results
suggest that simulation analysis could be useful for elucidating the mechanisms associated with decreases in KAM
and LJRF, and could be used for walking guidance in clinical practice for patients with knee OA.
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EINEEBIETE (osteoarthritis of knee joint : LUF,
W OA) (ZHEBIET o HE & FERER E % FEIR & 3 2 )
MR TH D, RIBITBT 2 H X MG o OA
B, B840 5N, W 1560 1A, &7t 2400 75
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I OA DFHIIIEELRETH D, I OA 1X4EH, 14E
B, AA=ZHNVA ML ADEKR, MORBKRETF % EDFE
W &R, EART, AZemEl B, #ntke S5
L CHIE - #1795 2.

JERAFI A~ DM A 7 = H VA L AL, BAHitkE o
WO %5 ). MEE— A2, BEH/NT - KK
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W5 JEOA BEOEMERITIFICZHIN TS A =
HNVA L AORFMEDO—2I2, EEENKE— X~ b
(knee adduction moment : LI, KAM) 23ZEIF 5L 5.
KAM OHNLEREENM 2 > 78— b 2 >~ b oA O
KEEZEHT %Y. KAM PHIIT % L OA OET) A
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TNCER L7z, #oHing, BRI, S osmEE
MR T R I DA A IVA P L A% FEKL D
L5 ThDH. BB EERZE)) & BEEE— X~
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20% IR A S 7 TR I % VT, B ) S A R AT
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KAM B X OFLIRF % Wilcoxon D47 53 EM#i5E T
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RITADZALEE EBATHEE, B, A7 v 7K, BAKA
B, BXUOMHFREIIO RS T —8 & OMRERETT 5
72812 Spearman DA AHBIREE F il L7z, eatiddr
1%, SPSS ver.19 (IBM##) % vy, HEAKEEL 5%
kL7

n. #& 2

Yialb—va YBEOSITT -5 £ IR
3. KAM (£ 0.38 = 0.08 Nm/m/kg 7°5¥ I 2l —3 3
Y HYRENT 412036 = 0.08 Nm/m/kg & &2 D, 626 *
399% DEFE R BB AL N (p=0.02) (F2).

£1 VIal—va YIBRITHIORTRT T — %
A (°) 6.3 = 3.0
HATHE (m/s) 09 = 0.3
A (cm) 11.8 = 6.4
HiiE (m) 0.5 = 0.1
47~ A (steps/min) 106.9 = 11.3
AR (N/kg) 0.7 0.2
Tl + EieEE BERKAE  KAM 2SRKE

DL & ORI AL

®2 VvIial—2a VINEITHIED A=A VAL R

KAM OZALEIIMANKAE L A ELRAOHBEEZ R L7
(p=-0.79, p=0.02) (¥%3). LIRFZ2.13 = 0.86 N/
kg b v Ialb—Ta VRENTEIZ 1.77 £ 0.73 N/kg
LD, 1590 = 11.60% DEERIELHEALNT: (p=
0.01). LIRF OZALFE L AREAMBART /N7 A =513
o iz (F3).
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20% A &5 L, KAM & 6.3%, LIRF IE 15.9% 4
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HESE5H 2 ETHDH P BN B W TERH
M~ 10° FEHE 2 04 5 471, FEIEHR AL To@E
AT L L L TKAM O 1 1% # 60% 180 &85 2
ENTE L2 Lo lL, STV ToMero 3 HEH
HE NI DAL AT O FMh M % I & 2 W REMEAS
I N Tw5 1219 KAM %4 &85 Gl OFTI5IE
Eeig & L C, VB O toe-out BT HENT WA Y. H
RIRATH 5 F3 11.4% O toe-out 2171, KAM O 1
DL N=T—40%67%, KAM % 11.7% %D &+,
B2IETIZENZN229%, 44% WD SE5 19, %Kiy

DAL
FEAT FEHT 1%
KAM* (N/m/kg)  0.38 = 0.08 0.36 = 0.08
LIRF* (N/kg) 2.13 = 0.86 1.77 = 0.73
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15%FEL 5 &,

RN TIE BT O T3 %
KAM 2585 10% 843 % L #iiE s T

SEE = JE#E{F 2. KAM : knee adduction moment, Wz B Lo, HETORTHEEMKTIL, SEEGE
LIRF : lateral joint reaction force. * : p<0.05. DT E2ERL, EPNICIZENEREGTFROETIC
£3 VIl —a YIEITRIHROZALERE L RIT/8T X — 5 OFE
KAM Z1b=8  LIRF 21tz JRANBCAREE  BATHEE R HiE AT A WHERKD

KAM Z1{b# 1 0.2 —0.8* -0.1 0.6 -0.2 0.1 0.3

LJRF Z{b# 1 -0.1 0.2 0.1 0.1 0.6 -0.1

RPN A B 1 -0.3 -0.6 -0.1 -0.2 -0.1

AT 1 -0.5 0.9 0.6 0.3

He 1 -0.6 -0.1 -0.1

Helig 1 0.6 0.3

TAT VA 1 -0.2

AR T 1

KAM : knee adduction moment, LJRF : lateral joint reaction force, BN AN ©: KAM DS RED & & O BB ET N A L.

*: p<0.05.
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