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Research Progress on the Influencing Factors of Knee Adduction
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Osteoarthritis
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Abstract; Knee adduction moment ( KAM) is a key biomechanical index in knee joint biomechanics research,
which is closely related to the occurrence and development of knee osteoarthritis ( KOA ). Therefore,
understanding the factors influencing KAM is important for the diagnosis and treatment of KOA diseases. This
review summarizes the factors that may affect KAM based on relevant research.

Key words: knee osteoarthritis; knee adduction moment; influencing factors

H?S’E"?é_'ﬁ%(knee osteoarthritis, KOA ) J&—Ff RS ST AR R RN OC T IR 4F 2 KOA & LI
W IR B 208 )5y 32 2 R AR 47 M9 FERRIZES KOA e UL P fa) 2=, i py il ] ==

ﬁ,m@l@ﬂ@‘ﬂéwJ’@ﬁﬁﬂﬁﬂ%ﬁﬁ%ﬂ@ﬁ’fﬁﬁiﬁfﬁ
(Y EEEE D — I v A R 5 3 A
4% ( China health and retirement longitudinal study,
CHARLS) %45 70 4 % BL, [/ KOA K R4
8. 1% , HrP Ve T B vk B 0 3 1 R R

Y78 B H3:2024-08-06 ; 1[5 H H9 :2024-09-02
BIEIESE KIEW , BIHFZ , E-mail . 13562842022@ 163. com

KOA 19 & A= 45N S 1R 519 DA A0 8] 25 171 ey 385 A7
*o BELTT N S 5 (knee adduction moment,
KAM) 2 FH % s il Ji 51 1A A ) 28 67 4 114 A 40
SpARbR, FEE R ROVE T ) B H G OGS G i
FEAFE phe e 3 3 1) A0 A% 3288 28 T O vl 1 R



EREYANE 4% F1H 2025F2 R
232 Journal of Medical Biomechanics, Vol. 40 No. 1, Feb. 2025

PN KAM i TR BT 8 TN
W BB B KAM A 7R S e T P ) 5 £
FIR72s 4k, IF B m i KAM A] f8 S 3504 1B 1k
AT [ PR AR 78 DL S 9%, Al B 5 KOA ™ H %
R WA D H I, IR I KAM 5 R
FZXTFIRA T KOA %A K& J8 UL il 8 AR
il EE e

1 Ein KAM B REE=

1.1 FREREH

NEJE ST AR B A2 el e ), AR 6 1 57
PAMAAWNHEMS T, HAT, 23R4 6 1/8 AH
SR MEREAE S o RE R AN SR O JIE S | o Il B PR
o S I S 1Y) LA I PR R[]I 2 KOA &
R ENEERHNZEZ -7 PR, 5%
PEE A T, 388 K AR 5T 5 48 X (body mass index,
BMI) 2 'S80 K KAM, —IAF5E HLa T 48 24 0
H(BMI=33.03+0.59) 5 48 ZAEMREH (BMI =
21.5£0.25) 7E AL s LT iR 02 25 R R B
WEZIRE AT KAM B K™ W58l Eagle
B SR RGN T 0T T 487 A2 KOA
HAEAT DA, A5 R R W AR R I R
1 kg, KOA S48 0.4 N-m"' . WWHELTH
A KOA ZAFE N W RTHEYE R 5T o & B, 7405 2 4 Uk
/1 kg, KAM 2HIR> 0.5 N« m i A 5 4 ik
0. 45 kg, AT I JE 5G4 BT K 2 1) £ A s 2 s 2D
400% "0 —I51 56 T AE TR X | O KR R
Wi ) RGE LR 45 1,3 400 &4 B MIE RS S
FAEA T AR G [T A AT A JR DG i o B
A gt T WL R R AU KOA &A=
KRR RE I PR 2 5 | R OG5 1 R L
M, PRI, DI T i 2 — ol 2o B Ik KAM AT
ik KOA BA: JE G 9555 it J L B s 52 I O 1 e
AR Z —
1.2 3

WA T 45 A R, i KOA XUk 2 5
PER) 2 £, B R E B0 0 JEL AT BE 5 55 M AR AT
VR R LA RGO R A
K HL R TARERN, HEaE % KHES
b A VA G N = G N RA X7/ A e o s
WAL, W PEAE T B MR K 5 kA28 4k, T

FLRA 2 5 2o IR T B A5 T O B LA i T
B SR, C TR Z E] KAM &R fE7E2E S,
H T M A B B, s R L5
R AR ) 22 ) T DG YT 2 B 2 AT e E S
S SR, WA LI, AR LS R
13 fi et B 20 194 J 5G9 e oty R AT T A T4 B
B B (4 I O 1 e Ji 1 R v T B 3 A B e M A 2D
BRAM P BAE R KAM, BT AR IH5 43 45
PEFN 43 22t R 8 5T AN [ 1 ) =2 R) 25
AR FH IR T 10 A SE R AR & BR, VE
TR 1 Iy A6 Bk g & T 4 P B v | R T A
PEATARUEAR G 1 0 A A o e b g v, B Ao M AE Bl ST
B BT BUR T S Y ALY A AT
FEXT 99 A KOA i B 2 4 AR 5 17 faf 1) 4
W a2 e R, AT Lo PEAE S 7 o B A (B KAM
BB PR 27% X KAM 5 30% , Wb 2
JE A B A KAM S oAb % ST R R, 2
PEZEAL 25 AP B 1 KAM 55 2o PR 2 1 A 1
B BRI R MW A e A ¢, ik, A
W) KOA AR HES KAM A — % A,
1.3 BRXTHE

UEAESR AT B TRATRTT T IR i M e
TERE WL X KAM [ 52 225200, 38 78 T 31X 46 534 B
ATEMEIAT F12 MG T B SR T BF9T & B,
JBEE R A I L3 KAM P24 58, 51 &
B0 JLEAA EL , A0 38 0 i J L 7E Mty 57w 3
AW A KAM 231 5 E A&
BT gk R R TR A AR T KAM
RIEEHRZE, H—hm, Ra N KAM (95
M) U S B0 1 X ) P, B 9 s, 5 IR H L EE A
Lt IR B PR AT G 14 i 25 b 3 AR OC T KAM 95 1
AR ( KAML ) , B[R] s 088 i 72 2 i {E ( KAM2) .
SR, WA TE L IR B L 19 o) — e =, B3
TNHHEE B 25 T80 KAML B9 L THAT KAM2 /9 TR, 3%
BB LA X KAM (52 2L A 52 24 PR 2 4k
PE—2 FU AR G 1 A W T 5 e 2 WA TS 4055 T, 1F
MR A I X KAM A9 52 0 B o 8 3%
Meclure 25" BF 77 & B, 5 BT Fp M HESIAR LE ,
HNEIRTIE 2 S 30 KAM1 Al KAM2 W8/0, A, R
BLES LRI T S A KAML 1 KAM2, 4275 N
FHRATIE v] BE IR I OG0 N i B g, (AR R Y



R, % BXTARNEZMERNHRERREEREXT RIS R
YANG Hongyuan, et al. Research Progress on the Influencing Factors of Knee Adduction Moment and
its Application in Diagnosis and Treatment of Knee Osteoarthritis 233

I, AR TR G P BRI 19 () B A7 7 S ik — 2
KX RIS, Voinier 2517 I A R I 45 ey HLAE
A P BT AR, H KAM B 383 s s 1
FAE ST P 21 2B R R RV A B 5 TR A BR
TIENHES KOA Bt Rz M p e R, 45 0 L,
T PR 780 A AN AN B 5 v ) P A e T s P
R L AT R 3 4 ) SRR 1) 2 A T g R
I KOA 1) % 3 471, I Ik e o 11 ke 1180 ik —
KB R FRAE KOA 19 A ML ) B2 il 7 S 300 10 5 s
PO T EEKIE, 25 BRI O Y A A R A
JiE e B 40 KAM 77 A I 252 i, LI 46 52 ) 77
AIRIZE RS AR BRI [ A7 . 22 57, R,
FENG RS B, N 25 45 25 1 AR 35 1Y) L AR g I 2
TR S HA AR DG R 2R LA AL 103697 O &
FTBH HE it
1.4 BXTEENANERS

HRHE OG5 A 30 43 BT, 2 3k R G I LB 42
RS RO T LA AL, OF BE AT B A SR
P BhEOF BT DI RE . SR, IR T T RE £ 2
FERBRTBAN 2 sh i, PHEIS b, 2rad IR T i ARk
JULPA F 1 A LA R (4 e 0 1), Y4 B S B, e T
DAV £ R 0 7 1) 7 AR T KPS R % 1 6 1
A7, PRI, KOA fER T TR BB IL A A D R A
FIRESIE KAM ZR4E2 ) BFge i, B sk AL
TIRBIREXT T KAM AR KB TIER, BAMNLS
JRE 4 MO JUL A it ) R o A L SR AL S ) KAM
HK ) Jeong S BIFST KR, B DU Sk LA LA 2
Bk T KAM FAE 2SI 28 S 8000 A0 S5, B
PR L5 A AL 7 UL A 2 B RN BTG L %6 5 KAM
AESE, P AL AT G838 o 520 KAM X I 55 1 O 77
B AN P R P AR, A B T4
S BORAEPE B KOA FORZE R, SR, H
A R, B USk LRLE X T KAM [ 520 A
WG, Zeng % WFITIA R, T AT Z B
Ty 5204 R ELA AR Sk T 5 % Y Sk JUL5E B A
IR A, WA BT W, B U 3k L Ak )1 25
Xt KAM A &5, (HREA S f# KOA 51
ST Y . KAM 2 RO bR 1 671 A ) o 22
RWEEbRZ —, P, A B R S A
LA KA FH 7 1, 55 18 56 D9 B s o B — S LA
sUULPRE , F-XF KAM HA B EE MR-, SR,

H ATHL A A 52 K 0 IE % 5 ARG IE AR, BF ST
KB, Wi 7 A5 R o L RE 98 A AL 2 ff KOA 7 K1
VIR S ANE K, IR IELE KOA BRI & B f
WF5ER W, #85 0G| BROC T SO A R B LA X T
KOA My & A K JEHB LA — 2 g > {H
ZIFE R RS S KAM HA M e, Bk ke iF
FEAT DL A S D T 1)
1.5 BRXTMEX TSNS IhEE4FE

T T — AL RS, F Xt T
KOA BEH B T B 551, 38 1 5 i |
HIER D) REARAS DA B 45 A T Z [ iy b e 25
AHEF RS ST P AR AR T RES KOA 19
R REA Y BB EE KOA BE S
fa T B A 20 25 | TR OG0 1 IR vk B, A
Fb T X IR, KOA [ 3 HLoA o = b A 5
JE L A AT Z M BN E TR, B AT 20
FERTE T B OCTY DA B L T R A T OGY fff
SERMARAL . BFIE R IR, B A A AR v — I AR
Sy —M KAM™ . 7EHFSE KAM 5 KOA etk
ZIAI RO FR R B, i Z R A B 25 KAM
5 KOA SR Z BRI R , B AMRHA S KOA &
BT B IE A G A i A A2 Ab
A 673 i YT JAR DK 45 573 4y 1 5 i) % B RS PR 7 i R
TEERERE KAM 3430 18% , ixX Al /b & i T
M) 1 5 R B AT 5 k2 B FE Ik, Bk 1) 471
F14) S AT " T L2 e ek X6 5 Y T e G
O 1) ¥ b THT S AR FH 0 2% 2 B9 1 R K R AL o ke i 2
KAM, 5380, 2 AM & f BE (foot progression angle,
FPA) 5 KAM M98 {LAHSC  FPA fi Sk 35 5% el 57 )
Wi KAM 2 geah , RACRFGEIERE , R ERIE | £
F5 2SN BRI LS SR R T R R 2 R
KAM,

2 En KAM BISMERE =

2.1 BFHHEE

BRI 232 B 1) T E R R Rl s
ST B AR AR W) 1 244 A, 83 238 B
HUR LA HE AR, 5 B8 1 A0 A L, 2P
PR RSETT BT 22 B S RO, JEHGE KAM 52 )
FEMGGE , 5K B, B AL 3G I 15% , KAM 34
TNZY 7% o BTV, A kAR n DL i ik Ar 4 iR



EREYANE 4% F1H 2025F2 R
234 Journal of Medical Biomechanics, Vol. 40 No. 1, Feb. 2025

SOPAR S, AR N 25 4 1T R AS 2 ek A 2P T
T TG S Bk 30 A8 i s ] B 348 im 25 431 4 2 e
A, TN KAM, I AR 8 5 UL iz
S AR 2 7= A AN R 1 OG5 g, BRAE A58
WEBH T AN [R) 32 A 6] e OG5 17 i 23 7 A AN TR) 1
OYATERTE, IR, A AN/ 9 G TR i 8 Bl ik 3%
WS ATy, — AN T 33 Wi il idis
Bl UG ST B far A F 58 25 264047, X 26z Bl
5 H R AT YIS IL SR A R L 5k Ak I O T L LA
Ko Al /2 B E AL, 25 5 BoR s sy T T KAM %
AW ENGE HXTT KOA B ECTThigimitiz
TR R T — e R AR T LR MO TE
FEEATEF R T A ER T KR TR E
TG SCAR I B, X AR 4 T OG5 (e e R o 8 T G
TIRERA B E MR Liu %0 158 & 8L,
KWL S BEAS K KAM {8 AR 25% ~ 47% , K
ZATHEXT T KOA Mk KR LA BIWAEH . B
B FYT X T KAM B 520 B R A E 4 i, (02
TCEE R A2, 328 Bl 7 TR RS () i B R 4 A
GRS R A EE M E T
2.2 EHHEMm

FEVE R H BT SR 0 228, MR 2
HUEE R EREERTEEREE RN, R — 2R R
WA, SR, 3% S 2 B AN G T- 673 5 1
W, B S A RO AR D) 2 e, LR
XFKOA BN F BRIt 2, — T 5EiE
TN T SRS TR ST B ey Y Bk R, AR ) R KAM
(BTN, B A T A 2R e PR A R TS R ST R R i
FEMY SRR IR R T R R
M) KAM AR b BN R 22— Wil KAM, 34
KA DG 27 3 2 4 T Ao 4 R A A G sk 0 o AL
TR i SR i TR T80 2 &5 SR
HUC A ] B 2y, 35 B0 IR R AR . R,
XU R AEZ I, AEE e
(1A Wa A W O B N 450 A =y | B O R 1]
BRI EE I, e 2l 1 H S, A, R i i vl
REVE IR T JC o , F i i i I O 15 78 38, =2 3
KAM REERTF, F5—J5 0, EECRE B RAE 2 — A
BRI E, DIt 2 08 A % T BE 3 i
B ST R T, XX KOA B o5 =S L
Fao PIUL, TESERREES A S &7 3 B 5 S P M o

et B (PRSI T T, R PR I ST it R 1) S At
3 HEZE

Xt KOA Bk 1 GRS S5 LL L
WUASF 251 KAM 89241, o 2x PR G 1 8 4
REABE, DR, BT B AR BEE A B0
H KOA B IR T 1 KAM, JoHR X T
TAENBRIE N EE, B, W TRFzhRE
T KAM B AE S, A5 R I, T g
T E e (total knee arthroplasty, TKA) RJ5 6 4~ H
B E] DL KAM 8RBl (HX — 2 AR5
VARSI 2% X RE I B2 il RE 25 IR 3R 2 0
TSR R AR At . o Tl TR
OO 19 B e ) J8 7 AR TR KAM 25 H BRS R
AR TR) A S T AU e O 1 R TR s g, Rt
KOA FB#1T TKA J& i U2 F AR 2 1 4%
oy, X T KOA &, i AL I AT & 2% W
(D2 e i N el 5 % sl e ) 1y T B, B A B oE
I T ENAT 20N 2ol KAM, HLAS I ] £ 1
BT ] BE SRR I AR 5 1 R JROUL PR o &, i — 20
HKOA MR RE, [RIINF, A8 0 151 LLROBE PR L =
LS5 B AR I A7 AE , AT BB 51 KAM (1978
&, 3G KOA S 2k YRR AR B B i R R

4 KAM 7 KOA 2N A

KAM 1B R 1Akl 5 7 AN ] = 0 fir 7 7 2274
YH=#280, 5 KOA L EMEREVIME, o
56, KAM ] Bl = A= HI Wt KOA 9™ S RE B Ko [
I KAM AT DL T i e OG5 747k 3 6 ik 7%
Az 1 B0, T PEAR T 02 & 5, DL K
TG W 1 o A A A, [, 78 KOA (13
TRITH E  EAEOD A R R T LA
F1a Y2RS5 T7 =, AT LA SRR KAM, D8R IR e 5
FRIBRHE DN T 28 M 50 A el 38 Y T fig i
KAM 5% ™ H i KOA B, FARIGIT IR &
PR SR AR S, v DUEB R T 2k I IR
AT B IEH R 140, BT R KAM, 2 JR A Y
AR, KAM AE R 12210 P hs , BA i
FREE = OULPESR S O0 AL TEIR YT b 2 vl o v 1)
i KAM, 7T LA WIS R IT ROR, RIRIT T 21
PR . 7E KOA BF WS U4t KAM



BHE, % BRATARNEZNEZNMRARRAEREXTRSTHAINA
YANG Hongyuan, et al. Research Progress on the Influencing Factors of Knee Adduction Moment and

its Application in Diagnosis and Treatment of Knee Osteoarthritis 235

e 45 5L AT LAE S R A HEA T B I I 2, oo
SR JREO Sk ILAE T AL PR Y 7 s I 2 DA 4t o T DG
Ra e P, FRAIR KAM, B KOA W& %, & Lt
B KAM 7E KOA #1297 h BA EL N M E, &
ANALRT LU B B AR A T2 W 5 0P A 18 ] LU SR
I7 SRRE T E M E 5 S, KOA BBFERIRE
PR I KR

5 mk

15y ZA

KOA J&—Ff UL iR A7 295 , [ el 2 — ol
o R B T | B AR RN sh RE T R
PR H LI IR R, EW )12 2 A KOA &7k
KR VER) 2 560, LHJE KAM X KOA (1)
S — EE TS AN DFIE R KAM B3E el &
Fe T BB P ] = 70 fap 3, — 2E2 F AR
KAM AJ/E N2 KOA DLRITAL KOA ¥k & e
JEE IS hR, [FIR, KAM W3 Y TP & F a7
KOA MitrifEz—, B, T2 KAM 2846 1 B
R T KOA BERBEUERERRIT FEE
KELE, 0 KAM MR 2 R 2 G I Bk
A A B AR Al 950 1 5 ) DL R AR g 2T 1, B
I, X KAM 5200 PR 2 A0 95 22 R BT T 0F 7%, k=
o IO () A R R I A Y, PRI, Rk B9
FEIX B8 7 T R AT AN T, DA in A AR S i KAM AR fk
IR 2 IR KAM X KOA S EFE A .

FEmMRAER: £,

TEBETTBAAE R R f ot Xk & A%
BikER FTU ELR ATk Lk BEF
B,

S E Lk

[ 1] OBARAK, CARDOSO JR, REIS BM, et al. Quality of life
in individuals with knee osteoarthritis versus asymptomatic
individuals [ J]. Musculoskeletal Care, 2023, 21 (4):
1364-1370.

[ 2] LONGH, LIUQ, YINH, etal Prevalence trends of site-
specific osteoarthritis from 1990 to 2019 Findings from the
Global Burden of Disease Study 2019 [ J]. Arthritis
Rheumatol, 2022, 74(7); 1172-1183.

[ 3] SHUMNALIEVA R, KOTOV G, MONOV S. Obesity-
related knee osteoarthritis-current concepts [ J ]. Life
(Basel), 2023, 13(8) : 1650.

[4] D'SOUZA N, CHARLTON J, GRAYSON J, etal. Are
biomechanics during gait associated with the structural

[10]

[11]

[12]

[13]

[14]

[15]

[16]

disease onset and progression of lower limb osteoarthritis?
A systematic review and meta-analysis [ J]. Osteoarthritis
Cartilage, 2022, 30(3) : 381-394.

WAER, TM, okl , 45, REES B OO R CT
W AT R LR ] BAAEY 17, 2023, 38(4) : 749-
755.

XU JX, WANG C, ZHANG JC,
biomechanical behavior between mild and severe knee
osteoarthritis [ J]. J Med Biomech, 2023, 38(4) ; 749-755.
GAO L, PENG W, XUE H, et al. Spatial-temporal trends
in global childhood overweight and obesity from 1975 to
2030 A weight mean center and projection analysis of 191
countries [ J]. Global Health, 2023, 19(1): 53.

MEERT L, VERVULLENS S, HEUSDENS C, etal
Unravelling relationships betweenobesity, diabetes, and
factors related to somatosensory functioning in knee
osteoarthritis patients [ J]. Clin Rheumatol, 2024,43(8) :
2637-2645.

GARCIA SA, VAKULA MN, HOLMES SC, etal. The
influence of body mass index and sex on frontal and
sagittal plane knee mechanics during walking in young
adults [ J]. Gait Posture, 2021(83): 217-222.
HUTCHISON L, GRAYSON J, HILLER C, etal
Relationship between knee biomechanics and pain in
people with knee osteoarthritis; A systematic review and
meta-analysis [ J ]. Arthritis Care Res, 2023, 75 (6):
1351-1361.

CHEN L, ZHENG J, LI G, etal. Pathogenesis and
clinical management of obesity-related knee osteoarthritis ;
Impact of mechanical loading [ J]. J Orthop Translat, 2020
(24): 66-75.

HEUTS E, DE JONG LD, HAZEBROEK EJ, etal. The
influence of bariatric surgery on hip and knee joint pain. A
Surg Obes Relat Dis, 2021, 17

et al. Comparison of

systematic review [ J].
(9): 1637-1653.
OBREBSKA P, SKUBICH J, PISZCZATOWSKI S.
Gender differences in the knee joint loadings during gait
[J]. Gait Posture, 2020(79) : 195-202.

PESHKOVA M, LYCHAGIN A, LIPINA M, et al. Gender-
related aspects in osteoarthritis development and
progression: A review [ J]. Int J Mol Sci, 2022, 23(5):
2767.

YOON JR, LEE JK, RYU J, etal Increased external
rotation of the osteoarthritic knee joint according to the
genu varum deformity [ J]. Knee Surg Sports Traumatol
Arthrosc, 2021, 29(4) : 1098-1105.

BYRNES S K, HOLDER J, STIEF F, et al. Frontal plane
knee moment in clinical gait analysis. A systematic review
on the effect of kinematic gait changes [ J]. Gait Posture,
2022(98) : 39-48.

MCCLURE PK, HERZENBERG JE. The natural history of
lower extremity malalignment [ J]. J Pediatr Orthop, 2019,



EREMAE %405 F1H 202552A

236 Journal of Medical Biomechanics, Vol. 40 No. 1, Feb. 2025
39(6 Suppl 1) : S14-S19. severity levels of knee osteoarthritis [ J]. Orthop Surg,

[17] VOINIER D, NEOGI T, STEFANIK JJ, etal. Using 2023, 15(5) : 1384-1391.
cumulative load to explain how body mass index and daily [29] PARK JH, LEE H, CHO JS, etal. Effects of knee
walking relate to worsening knee cartilage damage over osteoarthritis severity on inter-joint coordination and gait
two years: The MOST study [ J]. Arthritis Rheumatol, variability as measured by hip-knee cyclograms [ J]. Sci
2020, 72(6) : 957-965. Rep, 2021, 11(1); 1789.

[18] MADADI-SHAD M, JAFARNEZHADGERO A, ZAGO M, [30] HISLOP AC, COLLINS NJ, TUCKER K, etal. Does
et al. Effects of varus knee alignment on gait biomechanics adding hip exercises to quadriceps exercises result in
and lower limb muscle activity in boys: A cross sectional superior outcomes in pain, function and quality of life for
study [J]. Gait Posture, 2019(72) : 69-75. people with knee osteoarthritis? A systematic review and

[19] WU Q, XU Z, MA X, etal. Association of low muscle meta-analysis [J]. Br J Sports Med, 2020, 54(5) . 263-
mass index and sarcopenic obesity with knee 271.
osteoarthritis; A systematic review and meta-analysis [ J]. [31] MONONEN ME, PAZ A, LIUKKONEN MK, et al. Atlas-
J Int Soc Sports Nutr, 2024, 21(1) ; 2352393. based finite element analyses with simpler constitutive

[20] FLAXMAN TE, ALKJAER T, SIMONSEN EB, et al models predict personalized progression of knee
Predicting the functional roles of knee joint muscles from osteoarthritis. Data from the osteoarthritis initiative [ J].
internal joint moments [ J]. Med Sci Sports Exerc, 2017, Sci Rep, 2023, 13(1) ; 8888.

49(3) : 527-537. [32] ARDHIANTO P, SUBIAKTO R, LIN CY, etal. A deep

[21] L S NG WH . ABUJABER S, etal Effec‘ts of reS|stanc‘e learning method for foot progression angle detection in
training on gait velocity and knee adduction moment in plantar pressure images [J]. Sensors, 2022, 22 (7):
knee osteoarthritis patients: A systematic review and meta- 2786
analysis [J]. Sci Rep, 2021, 11(1); 16104. [33] ZENG CY, ZHANG ZR, TANG ZM, et al. Benefits and

[22] JEONG J, CHOI DH, SHIN CS. Influence of individual . . - "

ari dh ] | hi q i mechanisms of exercise training for knee osteoarthritis
quak rlcepsde;n X amstrldngils musce arc |:e‘cture ‘;anJ qua S|ty [J]. Front Physiol, 2021(12) ; 794062
on knee adduction and flexion moment in ga . Sc
uet X in gait[J]. Sci [34] YANG F, GELFOND J, MCGEARY D, et al. Optimal Tai
Rep, 2023, 13(1): 20683. . . " .
. Chi forms in knee osteoarthritis: An exploration from
[23] ZENG Z, SHAN J, ZHANG Y, etal. Asymmetries and . . . ) .
) . . . biomechanical rationale to pain reduction [ J]. Osteoarthr
relationships between muscle strength, proprioception, .
. ) S ) ) Cartil Open, 2024, 6(3) : 100480.
biomechanics, and postural stability in patients with N » . B
) o ) [35] skZJe, BREL, sk, 5. K2 12555 ik 2 i ik f Xt
unilateral knee osteoarthritis [ J ]. Front Bioeng S5 B 0 B 2 UL AL T e T B T
Biotechnol, 2022( 10) ; 922832. T b A TR A [J]. !

[24] GUO X, ZHAO P, ZHOU X, etal. A recommended #, 2021, 36(5) ; 718-724.

. . ) . ZHANG YL, CHEN S, ZHANG Y, et al. Tai Chi " the step
exercise program appropriate for patients with knee ]
osteoarthritis; A systematic eview and meta-analysis [ J]. lunge" movement foot progression angle research on the
Front Physiol, 2022(13) ; 934511 influence of knee joint load and strategy of coordinated

[25] PEIXOTO LAG, OLIVEIRA MI, LARISSA ATM, et al. Hip muscle contraction [ J]. J Med Biomech, 2021, 36(5):
abductor versus adductor strengthening for clinical 718-724.
outcomes in knee symptomatic osteoarthriis; A [36] LIUW, KOVALESKI JE, KEPPLE TM, etal. Does Tai
randomized controlled trial [ J]. Musculoskelet Sci Pract, Chi gait reduce external knee adduction moment? [J]. J
2022(61) : 102575. Altern Complement Med, 2016, 22(10) : 818-823.
et al. Relationship between knee pain and infrapatellar fat foot orthoses in the treatment of medial knee osteoarthritis ;
pad morphology: A within- and between-person analysis A systematic review [ J]. Gait Posture, 2020(76) . 238-
from the osteoarthritis initiative [ J]. Arthritis Care Res, 251.

2018,70(4) : 550-557. [38] YU L, WANG Y, YANG J, etal Effects of orthopedic

[27] MATSUMURA M, USA H, OGAWA D, etal. Pelvis/ insoles on patients with knee osteoarthritis: A meta-
lower extremity alignment and range of motion in knee analysis and systematic review [J]. J Rehabil Med, 2021,
osteoarthritis; A case-control study in elderly Japanese 53(5) : jrm00191.
women [ J]. J Back Musculoskelet Rehabil, 2020,33(3) : [39] SHIMADA N, DEIE M, HIRATA K, etal. Courses of
515-521. change in knee adduction moment and lateral thrust differ

[28] WANG J, HU Q, WU C, etal. Gait asymmetry variation up to 1 year after TKA [J]. Knee Surg Sports Traumatol

in kinematics, kinetics, and muscle force along with the

Arthrosc, 2016, 24(8) ; 2506-2511.



