e

199V 30 o 8)Lasd (Q )93 03) § (041 (BY) (,alc asliling

598 g P b 2 2 )5 095 g 9315 o 2 3 o 3o 3Lkt S
9915509 3T gt 4 Wiao 51w 39 (om0 ) JosIl S

"9 57015 yhxe e gl 45 g LI

u‘f‘ak}ué)‘aé“b)‘kﬁhno&wbswwlj)jwf f}l:’ °diwlo‘6“))9ﬁ9lcjt_§"'b w).l oe)fcw))ﬁtiu&ns_uw)‘wu)lskswb\
U‘)"‘ sJ.».h))‘ ‘LSL“"&) L}OJ@O oKiils ‘LS“"L"“"J|9) 9 k.;""’): r=9l€- PRCRKY aw))ﬁ 'n5l.c 9 @d) g.,u.l)d 03; ‘L.gw))ﬁ &u&o}u )lJJLu.u‘ At

WAY/S/0 by g, WAV/YIYY 1wl sl WASNY/A bl o &,
0N

oS R b 65y i Bz g (S S st (o2 055 5 5l e Sl esliinl IS s aslllas () 5l Bue 180 9 4w
el 85 5,155 et 9 8, ol o (e S (53

8 st aallae (sl 5o e s Ceaad 4 5l a5 T55ad gLl 5 g5l 6Ly L (Ul SYIN £ Ve 5as) 0,0 Y L g, § Slsso
5 ooliiasl L (F) « oz )5 055 51 oolicianl (¥) 8 i8) St cyguis (1) iz ol 395 e y5 e s gl g 4 o8 i S
0=y oy (b adie Ll o ey Jeall S (555 S8 il gl eyt (2 ) 095 90 o jleoliil Ly (F) 5 gl e
e Al

S Ly 93 50 IS gy 538 ol s s (o2 5 09l ool S (535-ee sl 53 4 AAUD ol L uilS 3 Lanily
2o Ly 50 e )3 J SIS ga (558 o 5l 1eS e (o2 ) 095 sl esliiul e (g5 Ll o (AP LS (il e S0
e ool Ly aylio 1o 93l (ool o 2 (o2 )5 095 51 plajom onliial aS ols (L ol iomghy ol 16 S aot
il 5 igm , oy o (e Jaall S (g lS i 2 slS 5 51 58

b 7)1 055 9y (ol 8 oo (g ol Ko (595 g0l (soe il

Bk Maes o JSis aiellu a8 ) S jloio) 4o
Sl 03] Jl ey Lo b ol sninine e L o iS5 tlage iy 5y L
3 P0e0 aalgs aidlw e 55T L Cmenr S glylo sioli8l ee Jobo g a8l palS ol w0 ;e g
lge 5l a8 aiedls Eprar 5 o L OIS e o555 10 diedlw Caraz ot O el 03,5 las
WS o Fy e il 38l ol Lo Lo g o o5 Y ogas ol jeiS jo cewl ael i)l asl aewg

5 sy pode 0aSaily o g pole 5 S oo )T 09,5 ¢ by SeilSoga Lol g, ol hes e el Jgt e i Joh I
U‘f‘ ‘J—.'.'.’é)‘ “_ql::-fo)‘ 3—3-700 3 OK—MAJ’ W ‘L) “;M:L,.M.)‘B)
amiralijafarnezgad@gmail.co : g s oy

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]


https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

has il po 5 ol (A Cond )L il oo
lpg o le SS sla e Mo S
Sl ysd oS gl 52 il 5 ey ol S
LS plasil ol ss 5 Lo e 4 by o (S
b piie (8 ol Lol b Gl 5l as Al oo

TS )95 5 Glosmg Cenl 5l SiS
S el 5o (Sl Dl s (bl sl dhs S
Jlos Ly eS8 b o 5 a2 o (b pla]
DU o S 5 (2 (Ul A4S il oo S o
Jila U gl aibe oy S blis Lgs a5 5 il
Sl S, ISew (b g L Jate agly i
5 JES i S 28 ol 5T o VoS o onl 3 1,
30 A8 09 o Sl S e s Olilwg fa—orre
@i 09-B 0 ;A 350 ES > a yonie de
Sy 3T (sl ES o (55 S Sy 51 ol o 45
Ls oy s sl e oo lansly oS > Lol ol
TG Bb g0 B 58 (b ey Jmadl S sl
e rgate eilS B Segill adlge y0 4 ST bl
3laslg go Lo s 5l (6l azeis ;0 Mol 1) 055
slagSl oslis L5 o] cady ey Janll oS (g5,
Sl jase ui ], g ol Glls g el ol 8 =S >
Joddl Se (g5, a5 alosls i e 538 ol adss
S Tgial a0 Mt o)l )3 (s39-ae 5 (21— I
GBSk Gl ol odle TVal oo il 5l
aJgl Holood 5l ey olsS lny s Jo YL (s0g—as
a5l S )l S8ty 5 Ay Sl (S
) 095 5 95305 e Sl (el il TS
2 50 il Gl (i g S 8 il o L
el gl 4 Mo (il 58 o) (Sl
o2 9 ) 0sS pljen soliiul Lo 5 e
Sy o, lssl 3Rl plsys pls—ear 1) o l;
e Sl 48T a Bl 0 a5 Pales S
o= oly (b gy aSTol gl s jo yis ialS 4y
= 5 L sl e Ll ool L alie 5o

55 5l s lamal T el o il g Tl
9 et azg ol sladnie L gl Lol oY
ol 8l 5l a0 Ve o ol ol @ aiib o golasdl
el A S P s o 5, 3b o |l 0O YL

Db se (SN HAd S g S you ials oo
21y G )l (b g5len § ol (g0 el o3
olyauld baS VoS oz ol S Cweld
Ceo3 G5 5l (69,95 Slog i do s A P08,
JLal jo Jolss pace ool P g i o Jitin oly (Ao
S lgtial 4 il samo,0 Ve il zrge Lavg
U E=GIONEWE I S U PR ES K LIPNEIW: [P S SRS Y
a5 5l eolawl Ly Voas o |, 8, 36 e 4l
=B STl gl S am a8, o) o
Jhs—dgms Jmaie o)liial 6,5,k =3, o) (b 55
ok ams 0 ey (S ool paee S plas |,
Crl Gmlple V0 )s 0g2g 55 g lgss A Sse o 81 55

o= o lgil Gl a5 S ) S Emdg

la gy col o3 ol plo MPail go (ASs Cad o
o M oyl 0 Shos S92 99,0 AalS slm (o
Bl Ly (azles e Loy 0ps oS g e
S 1,31 sl Al Al plytet il B e
Jim o=l Lo Doyt oo drogs 515 o, Tori il 4y
=l 0,8 5 P (s Lol Ol 5l 5 il
deo oo i (B Sl Vil ;e s Loyl
S=ilegn 59, 2 ) hwgie L5 S8 oSl Lo
5 530 sloyyl ez ST LS o Lol 28, ol
L st Ul gl e 5 Sl Sl s L
2 B KON I DO S g S S-8OS SR P | 9%
ot 9 b 5 T emalS T alonls 1,8 s 0550,
990 2 a5 wi Al o Sl jl moly sladises ol
515 omiSTol jslsS a bl oo (2 )5 055 5 515
J= o=l b Tasas palS |y 86l b sais sl
0, Slas 95,0 ;0 (g3g3 0 dg—p ol Loid M Sl o]
e A5 3 e s ;S aly s TS e ol

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

4z, Vo f Gl es s angly oleas s jloslawl L

A_Sé}oj QL».’ (V‘ \/\) u‘)lLo.b 9 5)_?»)‘).:).0.29 .(W)OM@

N ﬂ_w u_d) °‘)gr|°u“—i):‘ “))—{gs"r‘ ”l,;.q'

LGl b)) dg—ad so Sgasxa | 55

7 o8
Jloas asbw bliw =) os5 5l Ghlon
Lunalastik (NORA-Freudenberg GmbH, Weinheim,
wa—asiae Joul o (o V JSb) 8,5 eolai_wl (Germany
Wiole AP F)asln o sloyp,)lsleasd sunss)l
o=y oy (b b 2 sl | (25 b)) tede

0935 e 9 2 09 5l plojen sl ol s
Stsly )3 ey Sl eSe (59— 4yl ol ials
oy 09 oo (ol ol g (o2l J21S (05oe
9y =, s s=STol jeliiS zol LIl ! 5l eola
515 S8 (2 )5 jobiS o Ll wms oo 205
s dalllan ] 5l o ol TV S
ot Ly 5 055 5 505 ot 3 osli
ohlos =5 > SinS 5, = Lapl S5 5 e

SpaS cul gl o le o8 el u.i).sﬂwl

L aS 63 o s L ol I8 ool wl 05
o= oy b Ol e g sl ogy s, o
4E/T5PON.9099, 5) wois |, Sler Lo uaS

(z V JS—&) Asics, Japan (GELVenture

S g b () 055 i il (osSly ey 1AL (V S
Jrs

ReSEUNE SRR
(KistlerAG, Winterthur, Switzerland) LS g .da=an g0
Stz ) o) dedll S 59 slmesls eS sl
—‘rao‘dé > g (X)H)B—Gl}\o St (Z2) 5090
Voo ool adged £5) (8, o ST 5LE (b () >
Lo el Lz il SO 0 and eolaiwl (e
099 =5 O azd S L8 ilesl o gse (3 ol

109V 3330 o) a)Lacids (9 2)93 3)3 § (-iB0gAs (g} (ol asllhosd

b i alS g (o)1 055 5 95 e
oolaiwl L dnlie 1o o)y Josdl e (59,5 uilS 8
b Lojgme aen )3 (25 095 Ly ol e 5l L

QHLSA O_:.é) o|)

axdllao (o9,

YNIFEZIY 059 SYINEY] e i) 0,0 il Lo V¥
shls gl s L (o 8l VPA/FEA/F 108 4o, SolS
anlllas ool yo Sl plasl oo ya 4o gily Bls <o 3, Ter
5l5 o Caamnd o gl o T ul wals wis S oS b
s 0l (35 dsiles; (00l @IS (il slaslns L
"os (595 D9 gl by (Lo pladl (g Il
() 1l wog &yl aadllas a5 04,5 (sl ) lire (YY) 0y s
O 9 IS kgl 9 (o alols g 4z )0 Q<6 4,
G axb y0 0,0 (Y ol cdl> (o s Sl Ve L #
asbiculs, s lie 3l 8 oo . G- 5 iy Jado
A aaS o ol ieagh 7,k s S Ladl | asbls|
Al 0,5 OVFF/AUNYNO G oS L ool 5o oS iils
Sl o sty B! Jol G o5 2b 5 1,5
285 8 20 9 (Soadle 4l

#15 oy



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

o838 buss s 4 S sg F7aa/0) Ao, 970 e L
Bla 1y JuS— ole— oo )0 A4/D ol a5 a3l 0
et JEK s oy A0 5 S8 & e 4 Ly w il e
b)) Gk o asloe Jooy8 5 05l I, 8 (il T 5|
aS Sl (Flpp) ol ,8 asilos pgo s lis o il oo (¥
YL 5o JUSs ol 3l oo 45 938l o LT glas o
po— s (F adal) s 8 o1 ol 5 e s
S 8 S5 45 el (B ) ol 0k sl
PV JESm plos a8 Sley JBlas S 3 5 S Ta>
IVF atay)) ol oo el JUKm (yls ST Caas
o83 Sl =f oa s awle (g5 =p (Yalal))

NN

FReE P
| weeris =osem x [ uerrar

S sy F724/0) a0, A0 Gl Ly S8
RUCRI S VVASYF | S W S W] FY V| L St T Y W
90 o oleas o bbbl WK olgs
Y O NS SO Lt SO U U PR | EX SURDVEN N
sl =fimed (LK —w 5,8, 2STas> =fmax (FVa_ll)
Frmec i Frax
[ e = [ werrar
Yo

“Fmed
bwgie oy aslyi oo ol e (69,5 (5 2 e
S e s Glwgh slil o Slee osias L
RARRWAN
J8las =fmin  JLX—w 0l5,8 ,2STas> =fmax (Falal)
=pmax . JuSe—w 2k gl = fband ( JuS— 53

JESe— los 2Slos

foana ™ finga = fnen(When p = 1/2 X pingy)

» LS slaasls plasl b a sl Gliee (a3l
Mams oylis wdlae

250 590 sla Sgeyla dlaad (o p)lgx Sl

ool —wl (F g cgily s o (Y (o2 )5 055 (¥ (J—5l5
Sl Gimlel lalid gl G g (o2 )1 055 (loen
oyl s o gl e85 el Bolay eaiiS S, b e
33 45 6y VA e S 5l &y e
ez ey L o 5l S 0 Ely ey
oald ol a 880 Y Lyl &y o oy agpol, 09 >
50 bie S Ll 8 e 5l ey Gl B0
GsS S sl ll ot ase S 1) Sl 6 e
G 9y b Jl 092 Jeld s 3, 6,
b gl g ,ddzin 5105 g ddxas oKy Sl
Lo ey oe )8 o 0)50 o8 p s Cgr (0905
O ol G i g0 P JLzs (Hagejl Jolws
1 rmtny Jadll S (85 sLmosls a0 5 o 5
ol S5 58 ot gl l b ol ST LS L
E95) ooy L Ly el boos adolds plgeay (23,
s TTTOEFZ <10 N) azety os ol s (FZ>10N
ool il Lo o) Jotl e (59, lmools a0 5
G byl s e 35 Gml &9, S S
R a8 = AR ST

(59— Jodll e 595 slwodls 9,5 S Sl ey
G=ob 3l o plsy &l 5o (o B (3l 5 ¢ il ol
Ly Jod adaly 3ok Sbge)le Jdow L 98 Joos
Ol @b 31 Y VY ax s MATLAB jl5-81 6 5 5l oolaiul
Dem0)S Jadsd S 3 2 oy

oS8 5 (o rae Djgoty eS8 Al S b
L Sl ol SSgeyla N ggame 595 oo (e a2l

(V akaly)

F(t) =X 4, sin(nwyt 4-8,)

Ll il ,8 =0 axls =An

&3 451, -nO Seige)ls o pe =N

1S5 el Jgl st NV e ol Cg

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

5l ooliul sl8a et sl (sog—oe sbiuly 0 7 29/0
do,yo FA sgus oy ookl i s )5 095
O_';é) 01)4_:;,“_.“55(“_,)_:1 o)"b\_;‘QP=‘/”‘))_LoS
oslast P =vfe e o) 5l a8 o0 OF dga > SIS jgun
Sll, 23310 (s L uslS 3 o izmen .l (YU 51
D9z ) o, 095 Sl colaiul pl8 i (go5—0s
)_a‘ o)".\_ﬂ EP=‘/"‘)U.~._.{).3 ool.é.’;_.u‘)’|)_'1.05.\_»a)o oy
J1as yga =8, ol 5l S 0o 0 BY vgu> 5 (Yo
6)5)_»5 ‘r’}A)LQ Sl .l (Yl_> )_>‘ o)".\_ﬂ 5P:‘/’ ‘ ’)
o=y )'| solaul 'alf_;.aa g,\_JL{: ‘_gl_> (SO g—oE <5t;—~“‘) o
oilasl P=+/2\F) = )5 095 5l yiiin w00 VA Sgu>
09j )‘ oola_wl QLA) )l ).»_w.»_w Yy Sgd—> g (Ja_w}».a )_:l
O ! (pj )_:| o)|\.\_>‘ SP=‘/’ \A) u._i).i'*"-e)l}
o3V sgas SIS ygan b ol ) plB sl ol
P=e[+FY) Loyt 215 095 3l oolaiwl oy 5l i
Al e a5 ol s Loaamsl .ol (gt 51 o5lal
S92 =90, Slaxi oo, YT sgus ey o 5l colaiul
ojlasl P=+/+ V1) = 15 055 3l oolaiul L) 5l i

1BV 130 o a)ladd (9 8)93 3)s § (gL (g} (alc slilind

Silil sl e (5 55,0 Sige)la Slasd o L,
Lacige,la 5l soloxi olyea Laosls 51 230 mla
aals IS 50 Siige,)le ;o s lodials ggoxe 4 S

TS s A0 L ol L S

(Balaly)
i ———
(7% + B
S 098
o dnmyy Af B3
&bl Juloss

~9 e o331 5l oslinl Ly Lvosls ash (95— Jls
el anslio lym e85 )18 (s 2 3)50 Sy
oolaiul (6,5 sloacjlail Ly ANOVA 5 Ll jgs;l
S g—es Lat i sl Bonferroni _bes g3l 5o
oo el o oolinl Galizes Layly s ymy LS
L Giogi oml 5o Sl ojlasil gl ol (pas p>- /00
dwlre , 5 w5 4 g Cohen’s d alal) 5l ool

ARV

§Dy =+ 8D
D= (Mean; — M@ﬁnﬂfﬂ%)

Ail S L /Y Gl oslal e ST a ey ol o
N g lawgie Ol p s [0 (oS Ol si saiasLis
o e o g lal wldee il o S50 Ol oS

S plasl YV-SPSS ¢ 158l

b Lz 50 b, ol ey iy (6o Lime L3
o) 9 it (2 09 (2B 055l eslanu
P> 0) il sy J Sl 9o 8,

@b slaadlie o il wl B, il g (Sl V' Jgo=>
(§09—ee) Limal) ds )3 oy JodllpuSe (9,5 i 2
sleslaiwl cdl> gz o (2, A3 1s (al— olad
099 0= ol g e (2B 095 i p (o2 ) 095
Deps oo ol |y cdle s o Sl

Ol L 8 B S ols lds ;8 iagy slaaidly



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

~ )5 085 (g o) 055 Sleolitul Sl ez o 385 oy (o ey Jedll nSe (59505 (oS 58 (Slgime (samnlie DY Jgu
(I L) 3105 50 9 e pm po

S 9 ot o8 o B 08 o )
SOMFANVEY/ON] SANYYEAPY *PANYOEVAVY O*B/FOAEN/VF) L Q810 ¢lgi b pwils )

\TRRRE Y Y/eooke Y/eooke \IRRRE Y ol 5 aileo

Soges

TR R R ATRRRY- Ry R V/eooke] V/eooke] ‘-‘JL?‘SL-Q—&
$\V/FAVFEYIAVY **a/0FVEY/OAY S\ VYO Y/FYS ARTEATAYIN 2900 (S0 Slasi

V- IOFVEY/VEA Ve IAYYEY/FYY VAV FEY/EYY AUFYOEV/ATY 78810 olgi b pwils y

VYYYE-FAY Ve AYE-YAY VRRRE 3 VYA /F\E o5y aileo ~ alad
Verodefenn Veoodefonn Veookef VAYOE - PV Wb ol Al
VYIEVOREN Y VYIOFVEYAVA SVYIYO - £YIPSY MRIARRE /g S99 (S0, ol
VIFYYEY/A0A INAGSERVZSE VIFOAEY/YFY VYIEYOEY/ADS 7 Q810 olgi b pwils y3
Y/oFVEFOA Yieookefooo TV £O/FNA VAOAE /Y- f ol 5 aileo — S
Ve AYE-[YAY Viewokefoos VAYOE YTV Vieookefoos b b el
RASAEA N Ve IAYOXYIVOF Ve/VAVES/ VO VVEYOEYIVEY 3930 (S90y Sluss

Rt B 05y 2 (5 ,l0las®

T 055 5 JFIT (ygas g bolixeO

FaS Ao, Ve Sga e sl eslaiul A s > )5
085 3l oolaiwl pll s (lawgie ,Slojlasl P=/-V V) el
o okl 3l S as Ve Sgas e i+ 2>
S92 =9l slass .coul (YU 50 ojlasl P=-/- YY)
ol eslaiul s e ye s (s0g—ee gLl o
ot sz 055 sloslaiwl yloj 5l pion o o YV sgu>
ol ol e el (lwgie 31 ojlasl P=+ /- FY)
Sbey 3l ian 00,0 VA Sgas S35 (g0 (528 0l ol
(wgio Slojlasl P=+/+¥V) s o+ > )15 055 5l oolaiul

(Vg el cdle e by (ol - (slad gl o

055 5 mn O loline

omnt B 088 5 JFI g (5 ol ®

Oles L peslS 3 as ols lis ol iagh sleaisl
055 5l ooliiwl plKin LI pué (b (s3g0e (sliwly y0 %2470
FaS Ao 3 VY sgas e sl eslaiul a cons > )5
oS Ao, B dga s yiorad g (YU Sl ojlast P=o/v o v)
el YU Sloslast P= o /e e o) L2105 ga 28, ol 5
Sl goges slialy ;0 23900 Gl Ly (nlS 3 (pizeon
FO 9o o o+ o2 )5 055 5l oolai il s e,
s (YL ySlojlasl P=e/e v o) gy poslaiwl 5l a8 0oy
Pevfee ) JSo ean 28 oy 5l 1 iaS as )0 FA D0 >
sbwly 5o 22910 e L el 3 ol (YU 51 o3las]
055 3l ool pS o e G Al el

ON—313)3 § (B8 (DG 30031



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

055 iy o2y 055 3l oolainl > Jlez s (653, ol b ) Sl Ko (65505 (il 3 Slgiore (gannlan Y Jouo

(e e ) S35 9oy (g - (215

JEI (g0 o oS o S ess R Ll
MEYINESVAN to0/- AV TS AT VAN ENAR VRN 78810 olgi b wils y

Yook \IRRRE-3Y] \IRRRE-3Y] Y/owodefons ol 5 aileo

L

\[eookef \/eooke] \/eooke] AR Ry R "”L’csl*@_‘

Ve JAYYEY/EY UFOAEYIAAA UYABAEY/ADY V- IYYORY/SEY $3930 S0, Slaxy
VY/-AYEY/VE- IRALEA RN VY- AVEYOYO /- FIEY/YFA 72818 olg b wils 3

VASEE STV VIO /OY) IR AR VYO XYY oWl 5 dileo

‘56.1.';—‘5.0“3

V/eEVES Y- f Voootofoon Vfoootofoon Vfooodofoon b sl
$VE/AYVES/CFY MARYARTZ 7RV *VE/FOAET/AVY VW AYEE/PYE 83900 (90, Slass

VY EY/FVD V- ATEY/SYA VI/YVOEY/\YY VIEVFEN /AT 78810 olgi b wils y3

Y/ eFVE Y F \TRRRE Y Y- A¥E - [YAY AR AE-TA 0 oS 3 Al TITS
Vef R YL E \VRRRE 3 Ve AYEIYAY VSV Y- Wb gl el
VY/FVA£Y/A5E Ve/EYEEY/NY VY/- AVEY/YYR Ve JAYSEE/EVY S1930 S0y Slux

ot B 055 5y (6 lolac®

B 055 5 JFI g (5 liasO

05j u_uucs a4 w S eVs_‘i)f‘Sn)‘)J oola_ul
08y o) pasile o (i Sl Lo by (2

ey Bl a5 8 b
soliiul plEin (g39ae (bl 10 42D g5 L wilS 3
9 2 3 JBI Ggom 8, ol dm S (o215 095
)5_laéb L.¢>)I'> 09_? aS el ouls g}")‘)j 09_>)_..05 l_|
asle an Dt ol 8l ol ol asTel sl o boline
p_m...'lio u—")-'L*-’ .m‘m..\_moksa w_bls 5_>‘) WJJ)]}L_.»‘
oaly sz |8 ol sllas 4o .(”65_.13@ JLGg 8 aman
éulia p—».u.u.!lSaO LF>)L> 05_? )| oolawl a S el oo

1BV 130 o a)ladd (9 8)93 3)s § (gL (g} (alc slilind

Ls?)lé °;50‘“..J:’&5)“>L;M ES

omnt o) 08 5 JBIE (e (s lolins®

915 Ly 3l eolai ol Sl 31 s asllae ol 5 Bas
69 = Lol e J s bz jeba Ly 2)l5 055
o8y oy (b ey Sl Se Ly s o 5 il
Ohghy leasdly oo ol o s leti il sl e 5o
Sl S, 45 e L 3 L e ol
I b b 2B 095 5 95l e 5l (oS S esliu
=) 055 5 9ly e 3l 4B la> gm0 oolaiul
33 ¥ sloimg Hoba il oo gladSlae za L Ly
Sl (aln (23 o) (b 5B il sLnadlya
Sy =5 5 ssba b (2B 055 9 ol e 90 0



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

3 Ol GV Sleslas s Wl slalaaes o
50 Ol Jdo an il S gl aSTol ol aS
Mo i 2l 5l adold (el Se (59 5 o
ol g0 0 Ly 9ly Jaie 5550 5 Joall oS (55,3
=S U Seb i slrosS (505 jeb 4
el 5 BT o (e Jmall oS (53l
ol 8jely e L i o2 0l Jalge ;S0 L
b goals sl aagh leasl fPaas o
slosliiwl azeis )3 oy ol pnSe (Slotvg i S 2

g gl ) (o2 ) 0s S
933 s ly sy 3l ool a S ols s Laaidl
o8 b sl e o | (5l ST 4SS
o= oy dal, 8 L sl )0 ey Jodll S (590
(ol e Oleyd izl s SIS i
sl Lol Silloge yis Soa Ly ol (o 2 J8
L aloass ol o ily Al i su 6 AL ials
o )l 895 S iply e B gl e aa g
b0ty e Al A a5y pmelSe s o5
GaalS oo, V¢ vgas | g ily aSTel jglias as el
oiSIol anygly Gials Ly (s 3l egs ol 7
S o9 s S e e adoll A S 0 S e )15 5y
o3l omlple g vms oo als ) oy Jade AS >
o) Jol S S5 5 B S e e
B ymis (g5t BLad 51 TN o0 palS g09e
bl oy L sly 45 (Sl ol (A Jade 03,5
2 e hals ) Jate (63,905 » (s34 WSl o0 )l
o=y ey e e ojlal (o2 B S 4S5 (>
55 s EnlS iy 75 ALl Ly sy Lyt
ol B s A el S 5l e L 3l e
oo Jodll oSe 59,5 S0 8l 5 65 o
L 0ss sl Ly ) Gz o) Pl e
O=iSTol HobiS cplplo g aS sl Ly Sl cvd o

.\_QQGA

Sgte J—d 5l 550 lapnslSe PVans pals 1) ol5

o=l TPog o gazme 5l L (BBl (6l (5 yime
G2l o] ) 4 o il oo s sl Cprez 50 £9-05e
Goloor S8 iy ;o 2alS 6l e Cglyl S L
Lo sl imgy gloasl osls Mol Loy b
055 Ly LpogSne Byl al8 ( Ss5UsS ol Sl iy
%)5)1}‘" la Mt o)l 09,5 s jo (=)
S 0,8 Ologas aas o lois aS wilesls s

o Bl ol bl Sgn e 5 055y ol a
A axie by oo A (2B og San m ol o
Slisleslail gily co )il 4 Sie ol 31 (6l 0,8
s 81,8 e a8 el o0l s s (gLmog S 4o
O=iSIoT gbtS pals 5 JLtd 55 50 o 1) (il i
S0 as o i 3 055 5l esla il Ly 5l
St od S iz gLnesS 45 das co ot Slalllas
3 =29 J=B Sgg coolaiul sl S& 5l Ly wilgi oo
ol Ly s sl S 3, 5 5015 ke 5,5
ool il a3l 0y > S lSages ki oL
g dsllas ool 5l L8 s et i Lo Lol
iz ol Sla s cwl soid adie b Slsllas
Sroz 50 (b s Slegn slossly |, S
WJem ol b i, 8 (o 5l 5T
s (0355 Cozr 50 S 00 S iz slwosS
alllas 05 o (Talite moli Lo il ;0 izen
a5 ool i o San g syl & TV slazs )
Sor—= T3l Bl e Sd 00 iSO slwosS
iz 4 pd (NI L g 5 35— el S
2 slmonigs p3 adsl s o Ld bl &l
b iSn 5 Jiig S0 sl > Ty 5o
05,15 am 0g 5 Lz ploed a5 a8l ;0 03 9 (Ao
) ) G alS el il sLnaaSy 5 ot
Dg-3598 60k g 4Bl 9)95 p s )3 out ]y
S Oy ey S bl b L alie s
Er S 5 s35—es ol g Lo gy
S g oo S ol glwegs el il Lo ) gl

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

ooy S 5 eolai il a S el ools las w7
sbogs gl o als sloml el (o)1 055 5 ol
2 e g (5 > Sloio pled )3 () Jenll 1S
Omiet TV05 5 o 158 (b 5 ily (aShoT sl a8
5l oolaiwl plBia (s8g-ae sbiwl, Z23/0 g5 L usilS )

9= e 2 03l Sl S e 25 09 S
adox ol jlaS 0y (lacudgaze lls ol gy
LS ol iopgn 53 09— 0,8l 1) 3)l90 amy Blos o0
o S5 o) ol S (598 U B b
=B 053 5l leyen coliwl 4 S > 0 e85 8
g Omae ot b o Sl - Seen 953l ez g
ke cla sk i5 ol SilSogey sl eyl
Lo peiio ool oo ol s )3y 5 & jas 5 L5l
O 9 35855 5 (o) 9)00 Sl aalllas )
4 e Gl L aslllas (ol jo pBas s 2
4 gl sl el i o a0g 35 g gl
5 5315 S lsnl Ly L) Cmez 4y | ool oo

35S e 29)l995

OIS
3ol yen ool wla S sls Hlis bl i mals
ookl L aislin ;o 5l (wsSly oy + o> )15 055
Loy w5 B il ials o J2I5 90 5l ome
Dl S pge B o]y (b ey el S
ool wlanlio )0 =15 055 ool ul (pixen
J—eloSe slwg s il 8 ab ials o
313 o Tgmnl hils hlan 5o (8 ol (b (e

Sloyud g Sl
pladl jo 1) e dilapas 45 glacellw olad 3l abwginay
(51)_?\).)4_7’:)_’;:;4 st.i_way.\_So}SL;)l_lA_aJUmQ_ﬂ

bl oo ;S dilasons Widged STy Lo ingh

1BV 130 o a)ladd (9 8)93 3)s § (gL (g} (alc slilind

L e e A
3 ySlas S5t § 950 GuSnd 53l o gl 4 sl
gy slaadl Mo ity e v e 28, o) (b,
915 e oly Gy sl ool _wla S ol i sl
o8 b sl e o | (5ol ST 4SS
o= oy dl, 8 L sl )0 ey Joddl S (59,0
=ilioes Blo gily a5 Terl lls o 31 s S gan
soliial pl8im 5390e (slil) ;3 728D ol Ly ulS )3
215 g (85 o) 5l eS e + (o2 ) 095
S92 (sgayle Sl izmen 35 Ly 93 a5
sheslaiul loos 1 jmton J2I05 (g (80l pl5a
B el by go5—es Sl Jo e (2B 055
St J2I g 0l plan Gt ol (isren
—s=olad slwly jo e 2y 05Tl eslaiul )l
oy slmosls Jdo g 325 50 w05 Il 8 sy (s
A8 a0l s oSS 5 o SleisS sLimools ooy 3,
ool wl L oily o 5y lesil calizee (gloas o L of 4
Sl Gl Sl o5l ez 9 (2B 055 (S S
e s de g3, Shos 53 20l 5 Loy
Oolmal g s amlly jo 1) il J S (bl
5305 et 5 =) 055 (590 2 Taiou e 05—
Wl s oy (S ol oes Sllanl S 5L
Sgme Fhdd Co el asle Lyog, 5 a s > o
55 S 5 oolil ) oyt gl Li>Se |l
B R L e e R it
293625 ol Qi = Sl - Sos 0 2 e il
5 D 53,5y 3 S 5L gl Ly e
2959BS 0 et d pomie Sl (S g 0l e
ogs JLtd 55 50 o2 B (mlmle 32 )b 5l sl Joaie
S legm 15l (it il (S 6 (o il
Olloss 55 GiSTT 5kt gl (pals TVaily o2yl 055
oaal i 055 3l eolaiwl 5l om co 3, gl 4 M
Solomb g g5ly oaSTol jgbad o atal, PVl oo s
POl o0 58 aallae (ysdiz s Sl



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

References

1.

Yach D, Hawkes C, Gould CL, Hofman KJ. The
global burden of chronic diseases: overcoming
impediments to prevention and control. Jama.
2004;291(21):2616-22.

Yagci N, Cavlak U, Aslan UB, Akdag B. Relationship
between balance performance and musculoskeletal
pain in lower body comparison healthy middle
aged and older adults. Archives of gerontology and
geriatrics. 2007;45(1):109-19.

Yoshimura N, Nishioka S, Kinoshita H, Hori N,
Nishioka T, Ryujin M, et al. Risk factors for knee
osteoarthritis in Japanese women: heavy weight,
previous joint injuries, and occupational activities.
The Journal of rheumatology. 2004;31(1):157-62.

Pollard H, Ward G, Hoskins W, Hardy K. The effect
of a manual therapy knee protocol on osteoarthritic
knee pain: a randomised controlled trial. The
Journal of the Canadian Chiropractic Association.
2008;52(4):229.

Lawrence RC, Felson DT, Helmick CG, Arnold LM,
Choi H, Deyo RA, et al. Estimates of the prevalence
of arthritis and other rheumatic conditions in the
United States: Part II. Arthritis & Rheumatology.
2008;58(1):26-35.

Peat G, McCarney R, Croft P. Knee pain and
osteoarthritis in older adults: a review of community

burden and current use of primary health care. Annals
of the rheumatic diseases. 2001;60(2):91-7.

Andriacchi TP. Dynamics of knee malalignment.
The Orthopedic of North America.
1994;25(3):395-403.

Halder A, Kutzner I, Graichen F, Heinlein B, Beier
A, Bergmann G. Influence of limb alignment on

clinics

mediolateral loading in total knee replacement:
in vivo measurements in five patients. JBJS.
2012;94(11):1023-9.

Ahlbidck S. Osteoarthrosis of the knee. A radiographic

10.

I1.

12.

13.

14.

15.

16.

17.

investigation.  Acta
1968:Suppl 277: 7.

Zhao D, Banks SA, Mitchell KH, D’Lima DD,
Colwell CW, Fregly BJ. Correlation between the
knee adduction torque and medial contact force for

radiologica:  diagnosis.

a variety of gait patterns. Journal of orthopaedic
research. 2007;25(6):789-97.

Sharma L, Song J, Dunlop D, Felson D, Lewis
CE, Segal N, et al. Varus and valgus alignment and
incident and progressive knee osteoarthritis. Annals
of the rheumatic diseases. 2010;69(11):1940-5.

Moyer RF, Birmingham TB, Dombroski CE, Walsh
RF, Leitch KM, Jenkyn TR, et al. Combined effects
of'a valgus knee brace and lateral wedge foot orthotic
on the external knee adduction moment in patients
with varus gonarthrosis. Archives of physical
medicine and rehabilitation. 2013;94(1):103-12.

Vaishya R, Pariyo GB, Agarwal AK, Vijay V. Non-
operative management of osteoarthritis of the knee
joint. Journal of Clinical Orthopaedics & Trauma.
2016;7(3):170-6.

Moyer RF, Birmingham TB, Bryant DM, Giffin JR,
Marriott KA, Leitch KM. Valgus Bracing for Knee
Osteoarthritis: A Meta-Analysis of Randomized
Trials. Arthritis care & research. 2015;67(4):493-
501.

McAlindon TE, Bannuru RR, Sullivan M, Arden
N, Berenbaum F, Bierma-Zeinstra S, et al. OARSI
guidelines for the non-surgical management of
knee osteoarthritis. Osteoarthritis and cartilage.
2014;22(3):363-88.

Jones RK, Nester CJ, Richards JD, Kim WY, Johnson
DS, Jari S, et al. A comparison of the biomechanical
effects of valgus knee braces and lateral wedged
insoles in patients with knee osteoarthritis. Gait &
posture. 2013;37(3):368-72.

Moyer R, Birmingham T, Bryant D, Giffin J, Marriott

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

18.

19.

20.

21.

22.

23.

24.

25.

26.

1BV 130 o a)ladd (9 8)93 3)s § (gL (g} (alc slilind

K, Leitch K. Biomechanical effects of valgus knee
bracing: a systematic review and meta-analysis.
Osteoarthritis and cartilage. 2015;23(2):178-88.

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—foot-
orthoses. Clinical Biomechanics. 2006;21(6):631-9.

Hunter D, Gross K, McCree P, Li L, Hirko K, Harvey
WE. Realignment treatment for medial tibiofemoral
osteoarthritis: randomised trial. Annals of the
rheumatic diseases. 2012;71(10):1658-65.

Fantini Pagani CH, Hinrichs M, Briiggemann GP.
Kinetic and kinematic changes with the use of valgus
knee brace and lateral wedge insoles in patients with
medial knee osteoarthritis. Journal of Orthopaedic
Research. 2012;30(7):1125-32.

Duivenvoorden T, van Raaij T, Horemans H, Brouwer
R, Bos K, Bierma-Zeinstra S, et al. Do laterally
wedged insoles and valgus knee braces really unload
the medial compartment of the knee? results of a
RCT. Osteoarthritis and Cartilage. 2014;22:S455-S6.

Cheung RT, Rainbow MJ. Landing pattern and
vertical loading rates during first attempt of barefoot
running in habitual shod runners. Human movement
science. 2014;34:120-7.

Chockalingam N, Dangerfield PH, Rahmatalla A,
Ahmed E-N, Cochrane T. Assessment of ground
reaction force during scoliotic gait. European spine
journal. 2004;13(8):750-4.

Stergiou N. Innovative analyses of human movement:
Human Kinetics Publishers; 2004.

Giakas G, Baltzopoulos V, Dangerfield PH, Dorgan
JC, Dalmira S. Comparison of gait patterns between
healthy and scoliotic patients using time and
frequency domain analysis of ground reaction forces.
Spine. 1996;21(19):2235-42.

Stergiou N, Giakas G, Byrne JE, Pomeroy V.

Frequency domain characteristics of ground reaction

27.

28.

29.

30.

31.

32.

33.

34.

forces during walking of young and elderly females.
Clinical Biomechanics. 2002;17(8):615-7.

Tsepis E, Giakas G, Vagenas G, Georgoulis A.
Frequency content asymmetry of the isokinetic curve
between ACL deficient and healthy knee. Journal of
biomechanics. 2004;37(6):857-64.

Gruber AH, Edwards WB, Hamill J, Derrick TR,
Boyer KA. A comparison of the ground reaction force
frequency content during rearfoot and non-rearfoot
running patterns. Gait & Posture. 2017;56:54-9.

Nagura T, Niki Y, Harato K, Kuroyanagi Y, Kiriyama
Y, Mochizuki T, et al. Increased medially oriented
ground reaction force during gait in patients with
varus knee osteoarthritis can be treat target to reduce
medial compartment loads. Osteoarthritis and
Cartilage. 2014;22:S122-S3.

Radin EL, Parker HG, Pugh JW, Steinberg RS, Paul
IL, Rose RM. Response of joints to impact loading—
IIT: Relationship between trabecular microfractures
and cartilage degeneration. Journal of biomechanics.
1973;6(1):51-4.

Jafarnezhadgero AA, Oliveira AS, Mousavi SH,
Madadi-Shad M. Combining valgus knee brace
and lateral foot wedges reduces external forces and

moments in osteoarthritis patients. Gait & posture.
2018;59:104-10.

Jafarnezhadgero AA, Shad MM, Majlesi M. Effect
of foot orthoses on the medial longitudinal arch in
children with flexible flatfoot deformity: A three-
dimensional moment analysis. Gait & posture.
2017;55:75-80.

Pamukoff DN, Lewek MD, Blackburn JT. Greater
vertical loading rate in obese compared to normal

weight young adults. Clinical Biomechanics.
2016;33:61-5.

Willwacher S, Goetze I, Fischer KM, Briiggemann
G-P. The free moment in running and its relation
to joint loading and injury risk. Footwear Science.
2016;8(1):1-11.



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Fukaya T, Mutsuzaki H, Wadano Y. Kinematic
analysis of knee varus and rotation movements at the

initial stance phase with severe osteoarthritis of the
knee. The Knee. 2015;22(3):213-6.

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

Wurdeman SR, Huisinga JM, Filipi M, Stergiou N.
Multiple sclerosis affects the frequency content in
the vertical ground reaction forces during walking.
Clinical Biomechanics. 2011;26(2):207-12.

McGrath D, Judkins TN, Pipinos II, Johanning JM,
Myers SA. Peripheral arterial disease affects the
frequency response of ground reaction forces during
walking. Clinical Biomechanics. 2012;27(10):1058-
63.

Judkins TN, Oleynikov D, Narazaki K, Stergiou N.
Robotic surgery and training: electromyographic
correlates of robotic laparoscopic training. Surgical
Endoscopy And Other Interventional Techniques.
2006;20(5):824-9.

Schneider E, Chao E. Fourier analysis of ground
reaction forces in normals and patients with knee joint
disease. Journal of biomechanics. 1983;16(8):591-
601.

Cohen J. Statistical power analysis for the behavior

science. Lawrance Eribaum Association. 1988.

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. Journal of Orthopaedic Research.
2007;25(9):1121-7.

Hinman RS, Bowles KA, Payne C, Bennell KL.
Effect of length on laterally-wedged insoles in
knee osteoarthritis. Arthritis Care & Research.
2008;59(1):144-7.

Hinman RS, Bowles KA, Metcalf BB, Wrigley
TV, Bennell KL. Lateral wedge insoles for medial
knee osteoarthritis: effects on lower limb frontal
Clinical Biomechanics.

plane  biomechanics.

45.

46.

47.

48.

49.

50.

51.

52.

2012;27(1):27-33.

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. Annals of the
rheumatic diseases. 2002;61(7):617-22.

Kakihana W, Akai M, Yamasaki N, Takashima T,
Nakazawa K. Changes of joint moments in the
gait of normal subjects wearing laterally wedged
insoles. American journal of physical medicine &
rehabilitation. 2004;83(4):273-8.

Kakihana W, Akai M, Nakazawa K, Naito K, Torii
S. Inconsistent knee varus moment reduction caused
by a lateral wedge in knee osteoarthritis. American
journal of physical medicine & rehabilitation.
2007;86(6):446-54.

Turpin KM, De Vincenzo A, Apps AM, Cooney T,
MacKenzie MD, Chang R, et al. Biomechanical
and clinical outcomes with shock-absorbing insoles
in patients with knee osteoarthritis: immediate
effects and changes after 1 month of wear.
Archives of physical medicine and rehabilitation.
2012;93(3):503-8.

O’Leary K, Vorpahl KA, Heiderscheit B. Effect
of cushioned insoles on impact forces during
running. Journal of the American Podiatric Medical
Association. 2008;98(1):36-41.

Windle C, Gregory S, Dixon S. The shock attenuation
characteristics of four different insoles when worn in
a military boot during running and marching. Gait &
posture. 1999;9(1):31-7.

Nigg B, Herzog W, Read L. Effect of viscoelastic
shoe insoles on vertical impact forces in heel-toe
running. The American journal of sports medicine.
1988;16(1):70-6.

Butler RJ, Davis IM, Laughton CM, Hughes M. Dual-
function foot orthosis: effect on shock and control

of rearfoot motion. Foot & ankle international.
2003;24(5):410-4.

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

53.

54.

55.

56.

57.

58.

59.

60.

61.

1BV 130 o a)ladd (9 8)93 3)s § (gL (g} (alc slilind

Hunt MA, Birmingham TB, Giffin JR, Jenkyn TR.
Associations among knee adduction moment, frontal
plane ground reaction force, and lever arm during
walking in patients with knee osteoarthritis. Journal
of biomechanics. 2006;39(12):2213-20.

Browning RC, Kram R. Effects of obesity on
the biomechanics of walking at different speeds.
Medicine & Science in Sports & Exercise.
2007;39(9):1632-41.

Kutzner I, Kiither S, Heinlein B, Dymke J, Bender
A, Halder AM, et al. The effect of valgus braces on
medial compartment load of the knee joint—in vivo
load measurements in three subjects. Journal of
biomechanics. 2011;44(7):1354-60.

Pollo FE, Otis JC, Backus SI, Warren REF,
Wickiewicz TL. Reduction of medial compartment
loads with wvalgus bracing of the osteoarthritic
knee. The American Journal of Sports Medicine.
2002;30(3):414-21.

Laroche D, Morisset C, Fortunet C, Gremeaux
V, Maillefert J-F, Ornetti P. Biomechanical
effectiveness of a distraction—rotation knee brace in

medial knee osteoarthritis: Preliminary results. The
Knee. 2014;21(3):710-6.

Dessery Y, Belzile EL, Turmel S, Corbeil P.
Comparison of three knee braces in the treatment
of medial knee osteoarthritis. The Knee.
2014;21(6):1107-14.

Ramsey DK, Briem K, Axe MJ, Snyder-Mackler L. A
mechanical hypothesis for the effectiveness of knee
bracing for medial compartment knee osteoarthritis.
The Journal of bone and joint surgery American
volume. 2007;89(11):2398.

Hsieh CJ, Kuo FL, Yang SW, Hsieh LF. Effect of
Functional Knee Brace and Lateral Wedge Insole in
Management of Patients with Osteoarthritic Knee.
Journal of Biomechanics. 2007;40:S449.

Shimada S, Kobayashi S, Wada M, Uchida K, Sasaki
S, Kawahara H, et al. Effects of disease severity on

62.

63.

response to lateral wedged shoe insole for medial
compartment knee osteoarthritis. Archives of physical
medicine and rehabilitation. 2006;87(11):1436-41.

Hurwitz D, Ryals A, Case J, Block J, Andriacchi
T. The knee adduction moment during gait in
subjects with knee osteoarthritis is more closely
correlated with static alignment than radiographic
disease severity, toe out angle and pain. Journal of
orthopaedic research. 2002;20(1):101-7.

Miindermann A, Dyrby CO, Hurwitz DE, Sharma
L, Andriacchi TP. Potential strategies to reduce
medial compartment loading in patients with knee
osteoarthritis of varying severity: reduced walking
speed. Arthritis & Rheumatology. 2004;50(4):1172-
8.



https://jap.iums.ac.ir/article-1-5373-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-11-02 ]

ournal of
A hesthesiology and

H YA
P AlIMN Autumn 2018, Vol 9,NO 1 _

The ombined use of lateral wedges and knee braces on the frequency
spectrum of ground reaction forces in patients with knee osteoarthritis
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ABSTRACT

Aims and background: The aim of this study was to determine the effects of isolated and combined use
of valgus knee braces and lateral wedge foot orthotics on the frequency spectrum of ground reaction forces
generated in the knee by the gait of patients with knee osteoarthritis.

Materials and methods: 24 males (age: 62.1 £ 2.0 years) with varus knee malalignment and symptomatic medial
compartment knee osteoarthritis participated in this study. Subjects walked over ground at their preferred speed in
four conditions: (1) no assistive device (control); (2) using lateral wedges, (3) using knee braces, and (4) using both
lateral wedges and knee braces. The frequency spectrum of ground reaction force was calculated during walking in
these different conditions.

Findings: The ground reaction force requency was lower, with a power of 99.5%, in the vertical direction when
the lateral wedges were used than those generated with walking with no assistive devices on both limbs. Also with
use of the lateral wedge plus the brace this freqency was lower than that generated during walking with no assistive
devices on both limbs.

Conclusion: The results of the present study demonstrated that combined use of laterl wedge and valgus knee
brace reduced ground reaction force frequency better than using these interventions seperately.
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