\OY-Y. 8 Jyasq Ql.’i.m.gu 9 )LQ.Q JY B)Lo.{b AY 099 ‘;.'&:)')9 u.b Oltlao

3y Al
1531 33 9l 241 1N HglilS 3 (2 )1 i b S (& 1 Amli
Ogd 5 sl 3 (b ailio Sb JLSLu b (5350 3 9t 5 4 Wi
[ a . s ) e . . F we & Y . Y a
E929 U oy Lo oo ¢ (> 44 5 ¢ 5 00! 3980 ¢ oulland S0
pole 8aSils (509 53 SISk 5 ey 09,5 Mol Sl g (855 sl Lstil )
) V) g, o olKisls aLSL.J)..\.LJ“ 9 LS“J))s
(2509 5 Sl pole BaSAS (23555 psle 09,5 ((HMol Sy g (555 sulidicenl bl Y
(Jsﬁ.».wa o;\.‘.w)y) u,oj}lsb\.uf olKisls
lpisle olRails (1338 pele BOSAIS s SeilSoges 09)F ¢y SeilSages e 25 gyl ¥
iy 5 Sapb b Bl otuily 5 (s b g (piSucl 5 e e ol F
u‘f‘ ‘_’Sw.vf f}k— oKisls
(hFolg 5 Ssed b saSils (il g (Sosed b 0y ESuGlE  (Sused b woliul O
u‘f‘ ‘_’Sw.vf f}k— oKisls

VFeo VYN ooy G0 Y4/ NA Jloyl & 46

oWS>

(3

#1525 S0l H3ldS g pllensl 1 ©glite (255 candh b G (A5 55T () Bam b polo gl
Wby 5l b w90 m> 9l ke (SuilelS 9 (SuiteS Gl as s ol plaxil 53500 9l slle o181 o
2 dloo (wgSao Suoliad (figy b azy Ve 98 o (2)l5 sl b (85 o o (IS« ES (y9 SS
oaslin (g,lolne WS gily (Ll Io! gLl ulleaal g 9Ll Zol (3l3mo 5o S GBAS (o S (ol
SS9 (A5 (ygy SlS Al (gl Jal el b Ao )5 cazy0 Ve 9B (215 Gl b (b (85 45 (5 gy ol
ol i gily (SISl HgllS el g 5oLl ol sloline Jals el 4z p0 o ol b (AT ol o
YS! 3 (6 oSy B b oz ld puf 9 530 )l Bl ar |y (21 cund 51y (sla 35 lgi (o0 <ol
2903 Slgidions e 1,91 50 (5351 33 (59315 (o2 Linwl sl b Jad o g 35 T giian! oz 31 (Mg Sl
(31§91 o) S oS gliS ulens | gl (pS1] 53kt T S U 319

. Email: m_gheitasi@sbu.ac.ir

. Email: behrooz.imeri@gmail.com
. Email: fr.habibi@yahoo.com

. Email: raissi.gh@iums.ac.ir

. Email: bijanfr@gmail.com

. Email: m_gheitasi@sbu.ac.ir

o0k, WN



vaq Qll.mgl}' 9 5)ke YV o Lol Y 6590 “gi;’a)')s b Gl 1OF

dodio

ol Sy letil oy s 1) 9,8 a5 el Sl el glags, bl 5l (S 5l s
L plmial ol 1Y) WS o Gl (SSAST 050 ppats 5 (2l ISz Joolie o Tgnia
oIl el gy JBIs o 4 5550 5l g8 Ao 15 (rey JodllnSe (958 e S
Sl slml sl Jole g 00 il (3o e lpaS po (lake slag s 5 (555551l 5ksS
gy (555l 5 sl Do o3l o da gy Ly () 99,00 Jledh 4 5il5 Olad)leS (0l o
o ol 1S (F) ol sl 5l S b oo ol s 5 e 5 ke )
2 0a83)ly b S 5l aoys Ve Loy g Wgdiood @is 9l Jae jl i 53 pln ek lag
o 43 85 L85 w535l saly 4 Dine ol3l 1o () sob s Jlacl 1) Juaia 3o i
Tolw 55 lp oaimoslid (ole a5 090 0 fidon 08 200 Ve Sl 09d 00 )l Jaba
Sty g5 3 e 050 55 b 31 ) a5l 4 S 5
S letl it £ad (glp (o Wl ge & by oo (I8l ST} i o0 0)l5 L l5ae
V) Qb (58, ol ) b anslae jo augs b olydl ol o sl

(s JodllSe 55.29) (201 3555 Qe ol a5 BRAM) 'gil; (5 STl psless
bato 550U g5 cnl Jloel L (g3g0c dlold 5 Jlig b dxio ;5 il (S Cond @y 00 JLoe!
S5 Ly laclel 3 5 s GloblonS ol 0235 sl 5 el sl
5o shade slog o (il saimsplis gily ()5 (paSlol ,glias (1l 3145 (5 sboar (A) 09 o
o5 ol i i 35 55 o5 itn 5l ol 5o () S S e S
913 basi 55 03 (lojae o 5 5 ke 00 EKAM &6 035 o 18b 5y Lako wlaws
(V) WS o i oy o il U gl sloas] 4 el ] s olitel ams e ol |,
b ags 81 85l ko b sl (oileg JLSE 1 wlesls ol b oo lalllas Jlo el b
29 9ly Culaal emmen placaw! Gul o lesls lis sasie Olalllas (V) ol pgeo
5T Shles (OTVAT) 3,10 352 it Al 5il} ()1 (22Tl litS &0 5 sl oo 90
S 3 oo ala it s o3 Ko b 1y 5 Tyl iy (V) s
6331 L el )5 (LIS g 5, Tgil iy a5 e 5 23S 00], St s azgi b ais,S
B STl ol e a8l g 6ty Ho Sanad o0 el alila 28 s lig e a5

1. External Knee Adduction Moment
2. Miyazaki



180 Y P X R PN PREFL QL g DU PRSI T

e S Wl e gily ()1 ATl glaS a5 g sl el Ao «(VF) wl saaline gl

055 e o] o ol 3 S
Gl Baa by (Slejs g &l i oy, 50l g (s 53 ion Fosle dleasl (g wls
G5 IS as s V0) 905 ol o st b ol iS5 eslical 1, EKAM 4l olses
Lol )l G @ s S50 50,5 ke L Lo a8 onl @8y j0 a5 el 58 s g5 |
B alS ey ol 35 3y oS et syl 5 (e by (ol 3 45 |y S
Gl LOF) 2igd oo EKAM (falS a4z )s 5 JUdg 8 dxio ;0 (e JoallpoSe (595 polieS
L5 EKAM lime 5 ) s b i (6,58 51 a0 42535 Slalllan _oilize gl Jl>
Jle ooy (¥ +—18) aimo sad (spobie el 1o Sl &y Ly Lyl L ol 3l e oS s o
alS el 5 Tgtad 5 ol ol 3l it 5 2,1 4 ot (gla i 0 5l (slaalllas o
inSTol jelad ymalsdlay ol 31l slas )0 Ve sgas 0 a8 Jb o el oals ol aSTlol jglics
ol 5o 2axte gla gl 9529 b (VP ) wd jzmie ) Toisl lilers 5o 53l 050 (tal 8l
i ateiie ()1l b (85 4 ol Dgliie gl e jore alide Jelge (o) p g die
oflas podi izmen 5 SLod plail laisn Ko LSLe oS Wadiae i 5l (S ol
2L e o iS cnl JBg5le g gl » Wlgior (2)15 sl b (55l eolinal ST Laglal
S > 9y Sy ol g ol b aalie )0 Jlaced o S anddS sla gy 3ok (V1)
A latwnd jl i b (e (250 Jie b slagide SSleS )0 pet Gl 1n slo b
(T el o Sl 3 S5k 55 b o 5aims i a5 sl o), 5 o315 sd 51 Sl ol
| ot slosS 45 38 55 ol 5 oy Sl o wisS ol (Vo -8) ol Som 5
bt gl e 3 by oot i Kl Lol o35 i e et A5 e i
Il Gl 1l 5 Shae s Sl Jntal pnsy i 1T V) 055 e ks i b
0F) ol 5511 3095 by Gilin sl i 5 2305 o i 3 (315 g o £l
9 SeieS (SlensS) Silllege b b &5 jlle 50 oS o5 wlos 5 ()l 4238 gla g
G5 Ul sl (YFYE) el Lo 5o ol b Sl phl cmneds o (3, Sgnleg 2SI
Gy iolial sl s SYgb 59l Jold Bl gl S glyls a1yl jo  SleisS” clyuss ol 00l
Gl Grizmen (YONF) 'l sole Sl (Rl g ey J3b GiS e L dden
iy 0l 5 475 205 s 15 ol S (55,5 el 4y SIS g g L)
Pl 3l 5 5o Wlgi oo b sl oss Gl by (V1) 058 0 omie (1o pl8 (b Loy i sl &

1. Fore Foot



1¥A9 lieasli g 5l TV o losls Y 090 (5,9 b Wiallae V&8

bl a3l 65 slaigSer oty S5 o 5 i Jeolhe 85kee o] oy 53 5 sl
OSae a2y «(VVAYA) 995 00 93l 50 g s (nl calbiol je5 9 93l ool Jlasl [ 2138l
35, loeials gl S sl gl,ls oS g0l 3l 0 EKAM (o )l5 o b S (6,15 31 0 and
Al Gglae

&85 Sl esliiul gl g o) b dmlie )0 by SSlenS St Coeal 4 a2 L IS 5k
S S (g5 o0 by SlesS SS9 b S g5 e alal) d925 S0 9 Sl s 2
55 by sl e & 5l €30S S 55,50 sl S 4 131 Gl b Sgli 5L o
SIS 51 gz o1 U8 Bayb 516 ad b)) olilers sl S g5 pol> Allas jo e bl 4y
25 oo FES3S 9l ()l GRS jslaS Sliess e ]y (2B Glacd b S S
Tl Olee » Dolite ()15 il b A (S (5,558 Sl (o) pEL> oo Sas el ol
B9 g a3 b (o) alis b Lale b g3l ssl3 b ool,él ;0 EKAM 4,5

GR9H N9)
e sl a8 wb gt b eolenal Vgl (2 I3l 5l bl Aigel pom e sl
Yo pSows 4 A iy olel g ol b /o0 (g olies mhaw y3 Al 60 85llay
sty sl 5 63l iy Aol Do sz 050 Triinl 9525 b (YR) o 5L S5
0 g adllas 4 09,9 slalona Sl 5l G g wad ablee 5 (b))l paaie by Jlos b S
Sl b s e o arls aiod adlhae o)ly iogh ,o aldbgls o8 b 4 bles &9
Mbcalo) )b bagogesl 5 0b 23l Gishy SS9 sl 5l G Lasogesl plos Slowr
o 8l asli gl ls o Sogesl plos 0in,S Ll 5 oS5 ctalllae | Limgly ,o alilbgls &5 1
Oy ol o () 0 Sl s 2l Tieogr g, 5l oottt b g5l <8l (l5ee s ing: Jloys
5 055 Joot b olyes oolinsl Sl 53 3o (o s U ogesl g3l Gl (S glis)|
S g oAt lh Bagaze plgieds e dee AU g (e 5 ST ojll (g Jeod g At
Sl 5 gy 58 g0,Sbes Sl 5l e gogesl Gl B eizen ka8 S L 0 (b S
oudsJlasl (55525 Sl ala) b S JLed 55 50 08 srs el Sl la ogesT o by 0 ,Slas (s
Je) Sealiso Sl b 5l oolarwl b el ol (FY) ol solatwl (b @S a0 ey B,b
51 Led 5 e Jloy &S o aSl 0 ax g b dwlre (3h el jie ) X /¥ slal 4 RSscan

1. G*power
y. Brody



\I\\4 o 3oLl 2, o b iS5 g Lo 1 ol

WIS o0y pae g pgd SBSSl G 5l Caleyd g elioe £9y0 b e b ardl ploseiul Loy
OUF-0/F) G amls cpl ST il ST goasmsylid Wlgh co pas ol 51 Byl 4565 12
b goammslis waly (Y18 =) e 551 5 Jboy b BINA-VID) (ymt eimagms Sl w3
b el O 4365 50 2509 Loy b o Shee ,1a5 5l o oge;] coled (V) ol sy
S ¢ KB 10 ¢ S8l by o (oo (g ] (Ve Sl YD g 5 )d s
Tor> i S o3e3l Oloj 5l e olo G Bagucme o Culpl (e g ol (sl
e 5 et basgs Gl sy oy 5 Laite ol Sl 8 (s aillns ) ioga]
2ob 5 s ol Alie el S 0 s (69,5 Sl &ab sy 5| Lol LS|
Al (S5 pole olfils Sk Dlac cmas sbas la Sliiod 35 0 ylew 4 i
Cud 35 50 3 25k ol mizmed awl IRIUMS.REC. VFAYAYEA 5L 4 1 oS lls
el oais &od IRCTID: IRCT20190414043273N1 5L 4y o)) odl olel, 8

Jowe Kistler oasjle &8 15) g, asiio oKiws Cosly Cwoms ,o (Basler; 200 Hz) o0 i
O 50 aS Al ool 18 (4l jo mu B Ve (6 0 pdiged e g b dgus L Winterthur
Motion ,f38le 5 lawss SeiS ¢ (SSlaiS sboools 09 ceal (550 VO e S Sl
39: Nike Free 5 Jow (0395 8519 5 cowlin (o359 (i8S cpol> Limgh )0 cdboslatnl iaS .09
s 80 b bl s ! iz b aislo iy 5 o8l né 5 £o5 a5l anlllas ol o
oolatwl a0 V- 54;-)0@‘Q)ops?)Bwbé\isljmpjolﬁmk_,’Jli?jdo'ww
O sagh Olool elal 09 00l wisle 5 (b (S8 gl lid)B Lawgs 45 0l
Oeed 4 (YY) Cl a0 Ve U gy (s oo o285 0 oolaiw] ooy ol o2 ) o a5 o
wly Glo e p IS5 Dbyl sl az ) Ve gy el 99 5l 5 S0l gy o jslaie
Sogods g b doy b assly Aol 5l o) A Job S 0 b a5 ol lie ol ool
(\ s)LM Jiw) A ais-le 9 ‘_;>‘).'a C;:O}.A)T R LgLa ‘50)‘.\.1‘ L> WL».».A 9 ‘_g).wl.:).w



1¥A lieasli g 5l TV o losls Y 090 ()9 b Wiallae \OA

.4?)&" ‘5-55:‘“ S)L&&a@)é@b"gﬁ:v S)Lo.& ‘dp.)e).é.'aé.&S:\ S)Lo.&—\ J&ﬂ}

25 il s, Ll Candy ,0 g5 50 uSaie sl il (SilarsS glmosls < (ol
@l B 5 SIS faS (2B sl b o g Sely (SBg (lads ol 1 iaid 518
leil aisl 55 10 (59, (b3 Lol b pgs CtSil g g ALBl 35 0 (7)1 5 (IS 5398
ALl So 52 (59,45 0ly 5 Ble 95 A 93 ey 9 p93 (2 S slag il Jluws
(7)) w35 )13 (2l gl 60 5 o 9 Sol) (GBg (olod 5,05 )5 (rizmed g 2l I3
8 Sagill oy o alh S gl 5,8 a8 b o lieg] 25sS ol (Y 5 )les JS5)
ol Sl w0 e iS5 ol alile p Ll gla ,lis e 0l o cdls
Loolyon (iS5 a0 @iy (A5 boolyen (S )0 jho (A L oljen (AT (S (e S
d Candg 95 38 93 (b Sl e A5 @ Candy B 50 D Sud Az Ve (S
Holai jsbar (Gogejl 2,0 L > 2l cud 5 rimren Al 0ls ba Sogejl 4 ol aiSs

e sl



e e ygbidS 9 (2 el b S A 5 s Lo 1wl

SRR 30 ooliswl 530 e xS ylo Joo 3 (5 guas — Y S

Slr Saynys sl Joozr 51 ¥ ad aslre Vo)l JIyy b Jolis (252 sl sle
EKAM ) gil5 cpisSTol jolied 4,6 dculrs sl (YF) ol oolatwl o) asSlel jglins
S g (SileS slosls (YF) ol eolatwl oly aSTol joliis i 5 mhaws 5| (impulse
Sloe 35,0 00 910 LBy Gl L i a5 5k 4250 )95k Al ks Sl eslanal b
Yo Gy ylade a5 & ygo s il oolaiul ) (s0g0e Jodl S (59,5 slrosls 51 augs
w2 Ve ) poliS 4 by DMl (a8 )5 ka0 sl Enul 5B lemil g bl (g
plod ad i85 5 a am Slewlbre sl pugs Sl 5B 4 b e sadsilu e (25 >
Laools Jloyi a2js (s Slrt Shigmgmlds Ogo3] 5108 plosil Todie 38l 3 bapme )3 Slinslone
Slolize Wi 5929 & yguo 4o i oolazuwl L‘b@s)yo)'T 30 &S @t scirsg o (SoleS

1. Carden
2. Newton—euler
3. MATLAB



WA Lol g kg TV o5l VY 695 ¢ o ) 9 o> olalllng 15

P ™)

Sl g Sl ol 0l 00,51 Y B )leds Jga o o Soge;] B liicumres> Slasuie
V8 leds Hlogad jo g oad SO 6 les Jgux 0 gily (2 15 aSTol jlins 4y 5 g el o sl
&0 9 79l Gl yo ol lis a8 )b SG il g U1 oLl g3l bl ol oals ool yinles
Sololoe WS > )15 ot b eS8 i lacansy 9l (2, piSTol jlins
V5l Jgaz) P<e/e+) gP= /v e} C 5 ) 0,0 59>y

(85 Fo olaxd) b 5590 3] Sl 45 908 lasins —) Jguz

8 sl G20l £ (puKileo JUETS
VY O£Y/PY () iy
FAIFVEY/ F (55 &3
VYY) ¥ (o) 0
VY011 /0F (goyo i lp 5 5hS) o 8355 Lasls

915 2B 1ol HaledS &0 g gl 0 ylilins! Bl il 5 (paSilea ¥ Jgor
9y 2B I S &8 gty o )5 S0l sl z g

(N.m/ %BWxhtxs) (N.m/ %BWxht)
3 slai il Byl & Kl 3 ylaitiwl Byl 1 Kleo
YIYYE Y/ 4 VY[ VE YV aw o, b
YNAAL Y/ VV\/AFEY/ 5 S 9y LS
YieAL ¥[8 VYAV EY/Y 4> y0 o St S
£I09E ¥/+\ VV/YYEY/-Q A ) gy S+ LS

SIY Y/ Y V- IAORY/-Y Ay Vo aSH ias




i} o 3oLl 2, o b iS5 g Lo 1 ol

b (55 50 (2,8 piSTol jglelS & 35 g zgl oo 510 49 Sy il ylg 36T (6Ll (yg03T -F Jgur
wldie 2l ol

P )‘u\-ﬂ-n A0 3R

Fofoo) sl3 o) STl jsliss 7
*<e ) PURPESERR-C MR B

LR c.‘a.a)») Lg)LoT Lg)L)L'.M )L).}Lo &

et EKAM) il o2 (STl j5lesS 4,0 5 @l Gl 5 9,80 (bl 505l @l 30
o (Jb pl LP > +[-0) o)l 5925 (5 loline Oglay 4> )0 20 (&5 § y1aS i by Loyl )
30 @0 Ve g min > laced b S &S slecaasy 0 EKAM gzl o ol olas
SLP<eTe V) o5l (g loline Sglas az )0 yao ol b 8T g e b cain pl Comsg b anslas
boanslie )0 az )0 my ()1 ol b 5 (85 Cumds )0 EKAM gl (e G R00 S0
Olime 3l (¥ 6 Ll Jgaz) (P<e/++ V) 5 s 052 (5 bobias Oglas axj0 Vo > 15 o
ol Camdg 0 g (o VoV o) a0 Ve > ol b eS8 Consg 0 EKAM 4
B9 S (6 lolas jobay an by Cunsy ;0 EKAM zgl 5l (as)0 FIPY) 4> 0wy 21>
L et banlie 3,0 ) ()15 el b S (AT EKAM ol (:50ks )0 (e
Sle plis ae s YIVY (s 4 ol ctalS a0 7

OS (8S Camdg y0 55 EKAM 4,6 aos oo L F 6 )Leds Jaao j0 cadadl )] gl ¢ cpiomen
Soo b (S g ST L dim pl Comdg b amnlie jo @z )3 Ve g mh ()1 Glaced b
S Caxsg 40 EKAM 4,6 o Silhe 550 Oledy «P<e/+ ) o)l (g ol Oglas ax o
(30,0 AUVD) 4z 10 7y () ol Caxdg )0 g (Ao, VFIVY ) a0 Ve > 15 ot L s
2 a2 ) el b (S izmed D9 S (ghl0kee jsbay ale ply Cunsy 0 EKAM &5
5ol g lolixe jobdy g 0o )0 O/ e 4 [, EKAM & )6 4z 0 iy ol L (85 b as o
T B 5 b Ol eSS Gl )bl Ul s b IS5k onlpli Sl
sl S SUEKAM & ,5 5 74l wlgs oo



1vaa QL}'.m.gU 9 )Le‘.g JY B)Lo.& AY 099 ‘s&’a)’)s u.b Ol \#Y

Wylite (&)l slcad b (A5 10 (Jgyih 6 bl 9ol -F Jgax

M)\b .
o i P value b A Candy
u)....
a b
LW ML S . S
‘ygdo
VIYY L. NER €5u5 ) '
£IPY. [ y* 40 o ()t
VeV < feey® )0y ) et
4 ) 2l el
A . s» 4
I\ . IVA Lsfug waf | | /
oIvF. [o\* )0 o () 5 o> ) HaSTsl jlias zf
YA < feyF 2,0 g B et (EKAM)
| 2,0 ) (2l et
oYY, < fey® 40 o ()
AA -/ [y * Az )0 i B et
2,0 ) 2l et
YIVY. < feey® )y ) et
4V (2B el
ao pb
VIYY, “IA] 2
& . ‘M E4
A\l WA Y 505.09 u“-"s .
YA < ofeey* 42 jho () b
; [CSO
VEIVY. < ey ® A2 TR T o
AV 2, aed
S o
ARYA |+ & . ‘;5“‘5 09 -U‘l::"j ) ‘5?)[} . eS| )511;.1'5 :b),p
INARYA < ofeey* 7 f““g;?)B... )
\YIPE. < ofeN* T C“'fgs"). ' EKAM)
AV 2, aed
£1aY7. < ufey* 42y e ()l el
VY/FY, [oy® 4250 g T e
4,0 ) (2l et
AR/ < ey ® )y B e

az,0 ). g5>)l’w

ol 00l 4,8 i 40 /48 (g lolre phaw #



ey e gLy (2B b S (S 5 g o 1wl

)]
#* i 3
10 b P2 "

v

‘0

,,
o
e
S

e,
5
5

%
ol
3545
ety

55
P55
el

4

L
L
L

’;’"
555
e
2
3545

o
e

&
!
gy

Was AN H WYY §

oS a0 e S 00 LS Az Ve &S

i

4%
5
el

)

(N.M/BW*ht) 4il; > b cpiSTol s g4l
{ >4

Y o
. + + #
3’ Ve sk % "
[ - |
4
t // ‘
N ‘
£
=
% y | Bl 0 B b - =
o YA vI-A| i 7/04 sly.
E_ .....
% *

oS a0 0 &S a0 0 A a0 Ve &S5

$15 2B (A1) HglidS & (2Sile -0 9 9l (21 ST HglildS gl (rSSleo I Y S
+ 142 )0 yhuo (A (S aid Gl Cordy b dulio )0 4z )0 iy () cund b (AT (5510l %)
#laz > yhuo (A5 (S &by Gl Cordg b dmlie )0 a3 Ve (215 ol b (AT (5 l0bxe
(4255 g ()l ot b (AT Comidg b duunlio )0 4z )0 10 (25 cond b (A5 (5 l0bne



vaq Qll-mgu 9 )LQ-] yY O)Lo.& AY 099 “gi;’a)')s u.b Ol \$¥F

S5 A g Sy

EKAM &,5 5 zsl Oliee » Dol ()5 laced b (245 (A5 1 (o) 2 ;2L iy Soo
Slsme eSlon sl oL 2l gy el o3 v i il e b (5350, o3 bl s
oS 6ylolne b a3 Ve g iy (215 i b S (S Sumdg 0 EKAM 455 5 &
Ol 098 il (5 (2 i 4z 52 ad sdaline (izmen 09 S L g 4m b Sundy
o b (5 b aslie o azyo Ve (2Bl b (AT AT (g b b oo GRS aie 90 ()
25 O3S ol (EalS piiey (g loline jsbay |, EKAM 4,0 5 gl (nSils 4z jo 2y (o2 )5
Lo el 00,55 (o) 53510 s9ily 4 e S o ) (2l (BT Dglite lacd S
il el g i dee @ g P o)l colaacds L oS wisls ol (V1Y) oK 5 ) cygacss)
T WS (gl g gl (FY) el o yangd b plles 831 5 gl ciSTol gliaS 2ol olice
LYY ohlen s TS 5 ollo Glsz oy 5o a0 &y (20l el b (S 55, (VA
S50 56 o 1, EKAM 2 ofsee Joline 0I5 55 a oo FID (o o b S
(Vo A) )5 5 T ale pimad ol gused yol> sasdllae ol b as (FAXA) ols las oy g0
Mobre 2alS gzl Caas 4y JLAS S0 plralr 4 ()5 ol b oo &S sS85
EKAM &, alS 50 )y ok 865 b ole 55 b yoie o33, ol b EKAM &,
L 8 ol plis 55 (VoY) e o 8 aiin 51 glantllas does (F) 0y S50 05,5 93 2 )0
Las (V9) 0gd o0 (58, oy (b EKAM 4,6 ol Jloboe ols cel a0 iy o> )5 s
Sl Sledan ol axlline does

b ol i 5l eslind 1,0 Slios plail ;500 Jslie &8 1 10 uks « by Sluol olil 5
bl )38 5 oS el Alagts EKAM gl olime palS g3k 52 sl Sae o2yl cand
o SSlelS ohgtr by Jake GRS Gl Sl ond Ly 43S laagn ik
P jlocad sla S sl esliiul 4wl 5o ol g ol b asalie jo b )0l Gl 9 b (e
(YY) 080 se i 2yl s b S 51 a5l 5 1, b ranl aline (] &5 ol 0y
5l aS oo sdalive 35 (6,50 Al jo >\ b b (85 sl eslainl JI o o5 gl s
W EKAM g4l i salS el cl 1 (F)) sl o ploxil (g0 ,20l8 b 81,5510l 31,

1. Lewinson
2. Sinclair
3. Nigg

4. Hume

5. Hinman



V7o e JJUS 3 (2) s b S (AT B oy Lo ol S
gl I3 ey ol (Sm a3 1 50 5 by S Sl oolisial 1,5 ol Alllns
O Bl 5 S 15 oo ey 25 550 JUE] el o il 4,05 i 5 s oo Aegane
@ ol b el oad JBSg 2 dxmio )0 ol et g5 4 ey JeddlnSe 598 plral>
ol EKAM ol oliee Coles 50 9 odd poie (oo Josdl oS (5925 j5liaS 593k a8
2oy Vsl b py 5o )lad 550 s adee o (plraly wd (315 s jo Sl axdly
Sgd o0 3l IS G 4y 9,0 Jlesl jo jals a0 ) el 5 walS o gily aSTel gl
ool sl podle S o azgi | EKAM z4l ol ialS Jlais| cde a5 (FY)
EKAM loges 5 gehaw b cosl ol s EKAM & ,5 a5 )0 1y i Jlosl oy Do 4o 9,08
3 (Y wesge plas ST Al e IS o ) il (S o (65500 (Ss8z oS Glej 85k 0
Vo gz B cwd b (85 (5,68 Bolanwl 1 0 EKAM &,5 jlolize jialS pol> dalllas

925 o905 25 e [ sl 0310 &5 (3295 b EKAM 5l e lS 5| g Vool 420
ey dafllan ol jo aSol s az g5 b (FY) o4lo bLa 6,00 068 e s j0 s b (4 0) olos-
Sge |y EKAM di 2als Jlais! Lol Lo wd JuS anso b b Soge)] 6yl els

Lowils EKAM ol l5 0 rals
S o s b 23S ol 5l (FF) o Kam 5 Tl 5 (F)) oliSem 5 ' o Jl> ol b
55,5 osaline 55 (V5) o)l 5 craind 5 (FO) Ko 5 TLleuS1S .05 EKAM (55, (s loline
O Gl el 5o 1,5 5 EKAM 2alS sl loisges] | 51 5 o b 35
o2l & lgise @l g ailite Vo I sl Lablie Lile Lingh mls b 45 Casl oad
ol 15 515 5Tyl 4 Siow o1 b ol 3l s, lallan 0l 45 55 6,41 g
5 e b o S 4 5T e oo il 5 5,5 Sy Lt ol 5 Sl ot
rizan (10) wbl Sglite 15T goily e gloylisle 5 lably, ol zals Joa,
2535 Slallls Ygano il 35 35 @l 15 Wlgioo 15 oy 9,90 (A (25 o e
2 50 6N dasie Jalge Wlos)S wyp 1) a2 )3 WU Jho () ol Ol b (55
(st pladl bisl) Jro 692 o s 4 Ol o0 dlozjl a5 W10 S92 g Ml 4y 255 Euly
i 55 ool S lolis ) 45 5,5 o L2 Dl 2,08 5 b 5,55 o o sl
Sl azg b alple (VA 0,38 530 gl Jade JUlg $ dmio 05 >y aldlae 250 S

1. Maly
2. Schmalz
3. Kakihana



1¥A9 lieasli g 5l YV o losls Y 090 (59 wb Wiallae \$§

o gioge;T Lo plail sbiasly (105 glite wings (g3l 5515 b (o0l 81 anlllas cnl sloGogas]
o igred adl 23S Sldllas b ol gy (A8l gt B 5l S0s (S Wil o
fegame wl ot ooliiul ail 15 50 Byo aSul b 8 09 (6l o cosliiul 8,50 85
Yo 50 Sl el (Sae 58 gy o eadlizl Sl 5 b dogasl (28 ol s s oSl
Sl bl o jadll 59>y

b (Bg o5 IS @ wllass jo oo @y s (52 (6581 Sy o (Sliow slaplail K08 9
90 e Jomly b YL Jolie )0yt ay Jolio SISy o )0 et ol oy b BLS | 5o
S8 35 5o g a5 b (39S i 53 Jlogs Sl SISl ol iy (FF)
OhlSes 5 (J Jle sl (V) Sl RS ST 65l el (b Sliow gl o 95 Qi @598
dnalie 3 )13 095 6L iS4 G0l Bl 55 JLad 55 o s (5l0pplS (b s 5155 (YY)
L oS > a8 bl oulplo €FY) 098 o Jits b S S5 Cao a0 Jloy sl S L sol,31 L
e b (85 ozmen sl Jlesl sl glie b LSl g9 4 a2 g b JLad 55 50 s
o il anils Solite (6,36 Sl alal JS 59, 4L b (55, s ol Soe b 4 o> 15
a4 ,Lad 8 e JUisl Yool )l cad b S ) oolitl plKis ol ot by camgly ool
ol 2 esdle (B) Sl EKAM gl e 2alS LI Soile 6,10 pplE b b GS )15 oo
B s b ol S 5l eslizad L o] EKAM ool wis S 155 4nadS slo e,
4 )Lad 58 e JUissl Sl o5 o svalive i yonl 05 > (LA QB 25 Jade )3 il oo I3
Sheosbel crl 2 OV) Sl ool (ny Josdl oo (5925 iS55k Gl33l 5 b J&ls o
@ ol oo Gl 0ads i ol adlllas g alidS sla gty o adlie mls 4 as LYs Ko
oS ol 5 Wad gy b IS 53 S 5l la Sogel Bes raghy cal o a5 08 o )Lul l
S g5 (5, NS S Coenl 42385 Sldllas 3 a5 Jl> o cions asdllas ol axsls Jlo s gl oS
3Bl pw g Sz A gl o asdllas ol slacusgaste log cais a8 S Al ol o
OSae 5353 9l 4 e Q5355 L (5 a8 Jlor y3 wisgy sz 90 Lol den a5 5 0 L
Syl 59, hatd adllas ol pioren s lis jiaS (&5 ASlae 4 oglate LiaSTy el
Ll 5l (Gt Sl esh 4 dan b (58 oy aiile SIS, 9590 50 g Sl ol plowl g0
S aFiion g 9 LB Lawglo A2 )3 b (5353l (s l; anlllas ;o (BaLS S 20 onl pogdle
e b Sl Pe s ok A po b il @oly oL Gl (2 b b pla S LT &S
8BS e 90 Gl 1Sy e leslinal (o) Gliee g ae Yk T 09d oo dross (izen
D9 (w3 (el g Slo (Jlo ) b &S Sl slagg )3 6,85l Sl (pbowws ol



\I44 o 3oLl 2, o b iS5 g Lo 1 ol

S Al

Tl Oliee Jlobine (palS Sl az o Ve g gy (2515 el b (S 2 fagh il (bl 5
et b (5 45 (g pebs wad pauge GIST 5B (b (55l ool 4 M ol 31 0 EKAM &35 4
oolaiwl Bas () S aSul 4 azgi Lol las b pie ol malS 0 (e Slaz 0V o)
Kl Gosb 5l coml 5l 6 pfan b gloyo ;K00 &l g Jloy Cumsg uils S5 da S 5|
50 Wlgl Gl (Keo a0V g w2 i b (85 5l esliu] bl ude vl SIS g
4 b DLl gl az STl F5e pags (b il wol; 5l Jel ol 16 Sy
el 5l i | Job sl

SO0 g S

CS i ol iy 4o aildbgls &gy a5 Ll Soges] &S 5B aiils e 093 allie il
Sl (S, psle s Sl ( Dt o gt (slos st Slai 55 o Sl (rizma 5 30,
S (Gl yad g Sas gkl (b coles

&bo

1. Brouwer GM, van Tol AW, Bergink AP, Belo JN, Bernsen RM, Reijman M, et al.
Association between valgus and varus alignment and the development and
progression of radiographic osteoarthritis of the knee. Arthritis Rheum. 2007; 56(4):
1204-11.

2. LunV, Meeuwisse WH, Stergiou P, Stefanyshyn D. Relation between running injury
and static lower limb alignment in recreational runners. Br J Sports Med. 2004;
38:576-80.

3. Ramsey DK, Synder-Mackler L, Lewek M, Newcomb W, Rudolph KS. Effect of
anatomic realignment on muscle function during gait in patients with medial
compartment knee osteoarthritis. Arthritis & Rheumatism. 2007; 57(3): 389-397.

4. Stief F, Bo'hm H, Dussa CU, Multerer C, Schwirtz A, Imhoff AB, et al. Effect of
lower limb malalignment in the frontal plane on transverse plane mechanics during
gait in young individuals with varus knee alignment. Knee. 2014; 21(3): 688-93.

5. Andriacchi, T.P. Dynamics of knee malalignment. Orthopedic Clinics of North
America. 1994; 25(3): 395-403.

6. Barrios, J.A., Higginson, J.S., Royer, T.D., Davis, I.S. Static and dynamic correlates
of the knee adduction moment in healthy knees ranging from normal to varus-aligned.
Clinical Biomechanics.2009; 24(10): 850- 4.

7. Miller RH, Edwards WB, Deluzio KJ. Energy expended and knee joint load
accumulated when walking, running, or standing for the same amount of time. Gait
Posture 2015; 41(1): 326-8.

1. longitudinal



WA Lol g leg TV o5l Y 0,93 o oid 59 b oladllane 15 A

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Radzimski AO, Miindermann A, Sole G. Effect of footwear on the external knee
adduction moment — A systematic review. The Knee. 2012; 19 (3): 163-175.
Crenshaw, S.J., Pollo, F.E., Calton, E.F. Effects of lateral-wedged insoles on kinetics
at the knee. Clin. Orthop. Relat. Res. 2000; 375: 185-192.

Andriacchi, T.P., Mundermann, A., Smith, R.L., Alexander, E.J., Dyrby, C.O., Koo,
S. A framework for the in vivo pathomechanics of osteoarthritis at the knee. Ann.
Biomed. Eng. 2004; 32 (3): 447-457.

Nuki, G., Salter, D. The impact of mechanical stress on the pathophysiology of
osteoarthritis. In: Sharma, L., Berenbaum, F. (Eds.), Osteoarthritis, Moshy,
Philadelphia. 2007; pp. 33-52.

Thorp, L.E., Sumner, D.R., Block, J.A., Moisio, K.C., Shott, S., Wimmer, M.A. Knee
joint loading differs in individuals with mild compared with moderate medial knee
osteoarthritis. Arthritis Rheum. 2006; 54: 3842-3849.

Mindermann, A., Dyrby, C.O., Hurwitz, D.E., Sharma, L., Andriacchi, T.P., 2004.
Potential strategies to reduce medial compartment loading in patients with knee
osteoarthritis of varying severity: reduced walking speed. Arthritis Rheum. 2004; 50:
1172-1178.

Miyazaki, T., Wada, M., Kawahara, H., Sato, M., Baba, H., Shimada, S. Dynamic
load at baseline can predict radiographic disease progression in medial compartment
knee osteoarthritis. Ann. Rheum. Dis. 2002; 61: 617-622.

Krohn K. Footwear alterations and bracing as treatments for knee osteoarthritis. Curr
Opin Rheumatol. 2005; 17(5):653-656.

Hinman RS, Bowles KA, Metcalf BB, Wrigley TV, Bennell KL. Lateral wedge
insoles for medial knee osteoarthritis: effects on lower limb frontal plane
biomechanics. Clin Biomech 2012; 27(1): 27-33.

Kakihana W, Akai M, Nakazawa K, Takashima T, Naito K, Torii S: Effects of
laterally wedged insoles on knee and subtalar joint moments. Arch Phys Med Rehabil.
2005; 86:1465-71.

Butler RJ, Marchesi S, Royer T, Davis IS: The effect of a subject specific amount of
lateral wedge on knee mechanics in patients with medial knee osteoarthritis. J Orthop
Res. 2007; 25:1121-7.

Hinman RS, Payne C, Metcalf BR, Wrigley TV, Bennell KL. Lateral wedges in knee
osteoarthritis: what are their immediate clinical and biomechanical effects and can
these predict a three-month clinical outcome? Arthritis Rheum (Arthritis Care Res).
2008; 59:408-15.

Chapman G.J., Parkes M.J., Forsythe L., Felson D.T., Jones R.K. Ankle motion
influences the external knee adduction moment and may predict who will respond to
lateral wedge insoles? An ancillary analysis from the SILK trial. Osteoarthritis and
Cartilage. 2015; 23(8):1316-22.

Butler RJ, Barrios JA, Royer T, et al. Effect of laterally wedged foot orthoses on
rearfoot and hip mechanics in patients with medial knee osteoarthritis. Prosthetics and
Orthotics International. 2009; 33(2): 107-116.

Dorsey S. Williams 111, Irene McClay Davis, John P. Scholz,Joseph Hamill, Arch
structure and injures pattern in runners. Clinical Biomechanics. 2001; 16: 341-347.



14 o 3oLl 2, o b iS5 g Lo 1 ol

23. Farahpour N, Jafarnezhad A, Damavandi M, Bakhtiari A, Allard P. Gait ground
reaction force characteristics of low back pain patients with pronated foot and able-
bodied individuals with and without foot pronation. Journal of biomechanics. 2016;
49(9):1705-10.

24, Murley GS, Menz HB, Landorf KB. Foot posture influences the electromyographic
activity of selected lower limb muscles during gait. Journal of foot and ankle research.
2009; 2(1):35.

25. Buldt AK, Murley GS, Butterworth P, Levinger P, Menz HB, Landorf KB. The
relationship between foot posture and lower limb kinematics during walking: A
systematic review. Gait & posture. 2013; 38(3):363-72.

26. Tweed JL, Campbell JA, Avil SJ. Biomechanical risk factors in the development of
medial tibial stress syndrome in distance runners. Journal of the American Podiatric
Medical Association. 2008; 98(6):436-44.

27. Andrew K. Buldt, Pazit Levinger, George S. Murley, Hylton B. Menz, Christopher J.
Nester, Karl. Landorf Foot posture is associated with kinematics of the foot during
gait: A comparison of normal, planus and cavus feet. Gait & Posture. 2015; 42(1):42-
8.

28. Levinger, P., Menz, H.B., Fotoohabadi, M.R., Feller, J.A., Bartlett, J.R., Bergman,
N.R. Foot posture in people with medial compartment knee osteoarthritis. J Foot
Ankle Res. 2019; 3: 29.

29. Faul F, Erdfelder E, Lang A-G, Buchner A. G* Power 3. A l.exible statistical power.
analysis program fo the social, behavioral, and biomedical sciences. Behavior
research methods. 2007; 39(2):175-91.

30. Brody, D. Techniques in the evaluation and treatment of the injured runner. The
Orthopedic Clinics of North America. 1982; 13(3): 541-58.

31. Menz HB, Dufour AB, Riskowski JL, Hillstrom HJ, Hannan MT. Association of
Planus Foot Posture and Pronated Foot Function with Foot Pain: The Framingham
Foot Study. Arthritis Care & Research. 2013; 65(12): 1991-1999.

32. Ferreira V, Simdes R, Gongalves RS, Machado L & Roriz P. The optimal degree of
lateral wedge insoles for reducing knee joint load: a systematic review and meta-
analysis. Archives of Physiotherapy. 2019; 18(9).

33. Douglas Gordon Robertson DG, Caldwell GE, Hamil J, Kamen J, Whittlesey SN.
Research Methods in Biomechanics: Second edition. Human Kinetics. 2013.

34. Winter DA. Biomechanics and motor control of human movement: John Wiley &
Sons. 2009.

35. De Leva P. Adjustments to Zatsiorsky-Seluyanov's segment inertia parameters.
Journal of biomechanics. 1996; 29(9):1223-30.

36. Sawada T, Tokuda K, Tanimoto K, lwamoto Y, Ogata Y, Anan M, Takahashi M, Kito
N, Shinkoda K. Foot Alignments Influence the Effect of Knee Adduction Moment
with Lateral Wedge Insoles During Gait. Gait & Posture. 2016; 49:451-56.

37. Lewinson, R.T., Fukuchi, C.A., Worobets, J.T., & Stefanyshyn, D.J. The effects of
wedged footwear on lower limb frontal plane biomechanics during running. Clinical
Journal of Sport Medicine. 2013; 23(3): 208-215.

38. Sinclair, J & Stainton, P. Effects of medial and lateral wedged orthoses on knee and
ankle joint loading in female runners. Kinesiology. 2019; 51(2):189-197.



https://archivesphysiotherapy.biomedcentral.com/articles/10.1186/s40945-019-0068-1#auth-Vitor-Ferreira
https://archivesphysiotherapy.biomedcentral.com/articles/10.1186/s40945-019-0068-1#auth-Rita-Sim_es
https://archivesphysiotherapy.biomedcentral.com/articles/10.1186/s40945-019-0068-1#auth-Rui_Soles-Gon_alves
https://archivesphysiotherapy.biomedcentral.com/articles/10.1186/s40945-019-0068-1#auth-Leandro-Machado
https://archivesphysiotherapy.biomedcentral.com/articles/10.1186/s40945-019-0068-1#auth-Paulo-Roriz
https://archivesphysiotherapy.biomedcentral.com/
https://www.researchgate.net/profile/Douglas_Robertson6?_sg%5B0%5D=AcaqDhXnXPbrHAEhF3CqS00X4u5h00mkzFS4c1brk8DaNmEWZIZJC7b2ZxyBY2g9avCn-pY.uSpQvyU5DCbagde8f7ai49K9Ml8wBltop6VxNrsYinWZF15SnBKkZARbMLHPx9HUqQnRskqDqJrwwsLDSMvPxw&_sg%5B1%5D=tfCxTd708GcE-rGMl71MCz3wcWLPumF0-OkqW_YZLk8Wuuzwi8sEzLK_54h7rUKnwk8WzzU.sdn2J53k6_icz71P-QOovVdeEIkoe5tVHyoRDqvi86_fjkPoXBdq3bUtWY9XT8XaSDBbrZn6_KZlnXzWXWACTA
https://www.researchgate.net/scientific-contributions/Graham-E-Caldwell-38531152?_sg%5B0%5D=AcaqDhXnXPbrHAEhF3CqS00X4u5h00mkzFS4c1brk8DaNmEWZIZJC7b2ZxyBY2g9avCn-pY.uSpQvyU5DCbagde8f7ai49K9Ml8wBltop6VxNrsYinWZF15SnBKkZARbMLHPx9HUqQnRskqDqJrwwsLDSMvPxw&_sg%5B1%5D=tfCxTd708GcE-rGMl71MCz3wcWLPumF0-OkqW_YZLk8Wuuzwi8sEzLK_54h7rUKnwk8WzzU.sdn2J53k6_icz71P-QOovVdeEIkoe5tVHyoRDqvi86_fjkPoXBdq3bUtWY9XT8XaSDBbrZn6_KZlnXzWXWACTA
https://www.sciencedirect.com/science/journal/09666362

IAA yLouli g L PV oyl Y 0,99 ¢ b 59 b oladllne W

39.

40.

41.

42.

43.

44,

45,

46.

47.

N 10.22089/smj.2021.9946.1462 : Jloxss awuw*/

Nigg, B.M., Stergious, P., Cole, G., Stefanyshyn, D., Munderman, A., & Humble, N.
Effect of shoe inserts on kinematics, center of pressure, and leg joint moments during
running. Med.Sci.Sports Exerc. 2003; 35(2), 314 —-319.

Hume, P., Hopkins, W., Rome, K., Maulder, P., Coyle, G., & Nigg, B. Effectiveness
of foot orthoses for treatment and prevention of lower limb injuries: a review. Sports
Med. 2008; 38(9): 759-779.

Hanington 1J. Static and dynamic loading patterns in knee jointa with deformities. J
Bone Joint Surg. 1983; 65(2): 247-59.

Maly MR, Culham EG, Costigan PA. Static and dynamic biomechanics of foot
orthoses in people with medial compartment knee osteoarthritis. Clinical
Biomechanics. 2002; 17(8): 603-10.

Richards J. Biomechanics in Clinic and Research. Edition: 1. Publisher: Churchill
Livingstone, London. 2008.

Schmalz T, Blumentritt S, Drewitz H, Freslier M. The influence of sole wedges on
frontal plane knee kinetics in isolation and in combination with representative rigid
and semi-rigid ankle-footorthoses. Clin Biomech. 2006; 21(6): 631-9.

Kakihana W, Akai M, Yamasaki N, et al. Changes of joint moments in the gait of
normal subjects wearing laterally wedged insoles. American Journal of Physical
Medicine and Rehabilitation 2004; 83(4): 273-278, 2004.

Levangie PK, Norkin CC. Joint structure and function: A comprehensive analysis.
4th edition. Philadelphia: F.A. Davis Company; 2005.

Li B, Xiang O & Zhang X. The center of pressure progression characterizes the
dynamic function of high-arched feet during walking. Journal of Leather Science and
Engineering. 2020; 2(1).

SPOEL

O 9 Lopdle cu; ALBB o o Sl e (oullad
Sl o gily 25 pashl jsliss (B el b S (S ST anlie
ongs LRl 5B boalie b Sl boply el 4 S
AOY-Ve  L(YYNY OYA el sl o b ol

Gheitasi M, Imeri B, Habibi F. Raissi Gh. Forough B. Comparing the Effect
of Shoes Insole with External Inclination on External Knee Adduction
Moment in Individuals Suffering Genu Varum with Similar Foot Structure
during Phase of Running. Sport Medicine Studies. Spring & Summer 2020;
12 (27): 153-70. (Persian). Doi: 10.22089/smj.2021.9946.1462




W o 3oLl 2, o b iS5 g Lo 1 ol

Comparing the Effect of Shoes Insole with External

Inclination on External Knee Adduction Moment in

Individuals Suffering Genu Varum with Similar Foot
Structure during Phase of Running

M. Gheitasi!, B. Imeri?, F. Habibi?, Gh. R. Raissi*,
B. Forough®

1. Assistant Professor, Sports Pathology and Corrective Movements, Department of
Health and Rehabilitation in Sports, Faculty of Sports and Health Sciences, Shahid
Beheshti University

2. Assistant Professor, Sports Pathology and Corrective Movements, Department of Sports
Science, Faculty of Humanities and Sports, Gonbadekavus University (Corresponding
author).

3. Ph.D. Student, Sports Biomechanics, Department of Sports Biomechanics, Faculty of
Sports Sciences, Mazandaran University

4. Professor, Physical Medicine and Rehabilitation, Department of Physical Medicine and
Rehabilitation, Faculty of Physical Medicine and Rehabilitation, Iran University of
Medical Sciences

5. Professor, Physical Medicine and Rehabilitation, Department of Physical Medicine and
Rehabilitation, Faculty of Physical Medicine and Rehabilitation, Iran University of
Medical Sciences

Received Date: 2021/01/07 Accepted Date: 2021/04/10

Abstract

The present study aimed to investigate the effect of the shoe’s external insole with different
inclination percentages on the knee’s external adduction torque and its impulse in individuals
with genu varum. Kinetic and kinematic indices of the knee joint during running calculated by
inverse dynamic method with barefoot, no insoles shoes, and shoes having 0, 5, and 10 degrees
of external slopes insoles. The results showed a significant difference in the amount of torque
peak and adduction torque impulse of the knee, between insoles; as the insoles of 5- and 10-
degrees external slopes, caused a significant decrease of variables compared to bare foot, no
insoles shoes, and zero-degree slope insoles shoes. Thus, external slope insoles are suggested
as an effective and non-invasive approach for preventing musculoskeletal disorders such as
osteoarthritis related to inconsistency of genu varum in affected people.

Keywords: Knee Adduction Torque, Adduction Torque Impulse, External Insole, Genu
Varum
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