Iranian Journal of Rehabilitation Research in Nursing Original Article

Spring 2025, Volume 11, Issue 3

The effect of Using double-density Soles on the Loading Rate, Impulse, Free
Moment, and Ground Reaction Forces in Adolescent Volleyball Players with

Pronated feet During Running and Landing

Roghayyeh Parsa', AmirAli Jafarnezhadgero?’, Ebrahim Piri?

1- M.SC in Sports Biomechanics, Department of Sports Biomechanics, Faculty of Educational Sciences and
Psychology, University of Mohaghegh Ardabili, Ardabil, Iran.

2- Associate Professor of Sports Biomechanics, Department of Sports Biomechanics, Faculty of Educational
Sciences and Psychology, University of Mohaghegh Ardabili, Ardabil, Iran. .

3- PhD student of Sports Biomechanics, Department of Sports Biomechanics, Faculty of Educational Sciences and
Psychology, University of Mohaghegh Ardabili, Ardabil, Iran.

Corresponding Author: AmirAli Jafarnezhadgero, Associate Professor of Sports Biomechanics, Department
of Sports Biomechanics, Faculty of Educational Sciences and Psychology, University of Mohaghegh Ardabili,
Ardabil, Iran.

E-mail: amiralijafarnezhad@gmail.com

Received: 2024/01/26 Accepted: 2024/09/28

Abstract

Introduction: The ankle joint is one of the most vulnerable joints in the body due to weight bearing. Pronated
foot is one of the most common complications of the lower limbs. The present study aimed to determine
the effect of double-density soles on the loading rate, impulse, free moment, and ground reaction forces in
adolescent volleyball players with pronated feet during running and landing.

Methods: The statistical sample of the present research includes 30 boys and girls placed in two groups.
The Bartek force plate made in the USA was used to record the ground reaction forces. The present study
investigated loading rate, impulse, free moment, and ground reaction forces. The statistical method in this
research was performed using two-way analysis of variance with repeated measures, and all statistical analyses
were performed using Excel software and SPSS version 23.

Results: The results showed that the effect of the insole factor in the group of boys on the values of the
time to reach the initial peak of the vertical ground reaction force during running was a significant difference
(P=0.021). Also, the results showed that the effect of the insole factor on the loading rate index during running
was statistically significant (P=0.044). The effect of gender on ground reaction forces during landing in three
directions, vertical force, lateral-medial, and anterior-posterior, was statistically significant (P<0.05).
Conclusions: It seems that using double-density insoles by increasing the time to reach the peak of ground
reaction forces and reducing the impact loading rate reduces the risk of lower limb injuries in teenage boy
volleyball players with pronated feet during running.

Keywords: Ground reaction force, Double-density soles, Pronated foot, Running, Landing.




g i Al Sl y 53 (MiSlg (Widg iy A bl

‘“b)w 3 b),b AERS3 )LQ)'

39 oo Jordt s (slag g 9 3131 5l ¢ dlaos! 45315 4L Z 3 33 (i J0 (A5 i1
3999 9 90 (b Cuig 33 5L 81510 192 9 S Cumdludig

TSt el 2l T S0 e e el Ty 48,

ol el o) e oKl ¢ poliilyy 5 a3 pole 00K o5 y9 SelSones 0555 o5 y9 SelSoges 45y] ol S —)
ol el ) o oS3l ¢ sl 5 (siany3 pole sASEIS o555 SelSCones 09,5 «(s55 SelSloges Jlutils —Y
ol el el o oISl ¢ pwliiilyy 5 stany3 pole oaSIS o5 5 SeilSCongt 0555 o5s SelSConet (555 sl ¥

Goitms oSl o olitily) 5 tarF ponls oMK (s S lSlogms 055 ¢ obiyg SplSons Sty egy 5315 e poal 1) g BNaant 5
I P D IS R

amiralijafarnezhad@gmail.com : J.os!

VXV il o ydy VEYNV/E callie il

ohS>

25 b 3| oS Uy i o (339 S s 4y iy Jaoli (3 iy ol 5 50 Ly e S fdakl
93031 b8  udbos (6 )55l &5 1o o amiid i (88 53] jsls yiemgds 5l Cuia I el (Sbos phsl o)y e
D9 9938 9 (9> (b Csgn b b Gy sl condlly 3 ej Sl S slrg

69)-‘"" w)l cJ_u.B)f db D)_éj AT 09)_? 99 2 4_{)_&») 9 )_~>.) )_Q)Yl' Jnl_».: )_«ol> M?)" d)l_ai 4_;9,0,, :)K ‘)‘39)
Lgl.m).uw)_aob A_:JUQA)J W.:l)_g.)durn)\j A ealas ] O—2) M]Mdu9ﬁwd1ﬁ&ﬁ])wwu®f
L coybsl sla Jdow g a jos ploos s plol ()55 (oLt 0510l L dyga 93 (il g 3dUT cygml 3l onliial L iemgls
b plool spss 23 ased g JwST 1580 555 5l ool

S @508 G955 Addsl sl A ey o) bl s (g 09,5 50 (S Jele 10 (Lt gl L a8l
a3l 595 Jrale 31 aS ol s gl pwiome (P=2/0YY) 290 (615 (mime (gylal blod ay 093 (b (ysoj Joll
b ey Sl GuSe (sligps pd i Jsle (31 (P=2/2¥F) 590 )l ixe (o)Ll blod asy gy (b (6 iS5 ,b g s
(P<e/+0) 59 )5 mime (gylal Llod s als— alad g ) 315 (6390 69y (slimusly ¥ )3 39,3

O Jmall S (sl gl dny iy ooy il Lo mndd oo (03l ooliisl sy (o p L3 oy 35 g A
22,5 o oy Lo Cnallodly ol 33 (S8 P (sl ol Sy (nlS dy y26ie dy s (6355 855 2alS




s an gy Joawd g Gl (ials (A) el ol
S sbylas Gl () (b GBS sle g b 8y o
I g 5t (V+) Jolie (5 0dy S8 50 i V) 2k
O Ol pie Caled 3 5 ol i 3,Slas (A) 2y
S59 9398 ELE) 4 di 39,5 o5 (1)) 33,5 e Jled
2 (a3, Slee 55 5 i BT o (S L
Vg LS (63)95 0 9y Sl ()-See S5 0
4 (908 = e (VYY) a8 sl (s g
Soy 390 ()l L s plal (g (il Sy plin
oy s 4 a5 Ly 45 el (e Jadl ke
23,5 (o5 pladl > ol g, 3 590 Jile Ll o
2o Olo (o (o) Joodl (S 59y jl o3kl L (F)
355" a3l ki bl cg3908 £ JAS )k 05
Jeodll S (595 (e i (S )L 255 4o (V)
ko imgh oll 1 (V) ol gol adaii () )3 (e
OSe8 Ve J) 55505 s3gee sl 3 (IS )L g0 ais
353 528133 oyl Gld ool Ly a1y ) Sl 1
{A) el s po Lz Jlosl (3l (SiSis 5 (SSS
Jome 3 Ly oy 0)ly gl lsis o Sl pgliis
72 {}) 2928 (o iy (93905 y9e Jg> )LuiS S 1
531 )gbtS jogas A S pso cla Limghy el
S35 S95 Ot (soviime alally (9390 (HASHL £

(1) 2, 3529 (S el 5 e Sl S
bl a0 53 e (63,8 g (dlsin adlge S 39,8
5 s 5 Sl 055 Sy ELSS sl &)l sl
adlllae ) o) )San g ()b ,Sis (M,Y) ol o ol 4
lelis)) jl 09,8 (ol (glom ol duolio 4y a5 4l
sl el izl Ll (gl abys il ciliee

L (it 2 some sl angly s ,5VL L)) 5l 39,8 48
e Gt i 185y 3 Ly e Lo 3 55
Sl lyal S ) ey el JLly o Lso3l (V7) by

Loy o J-8 55 e e b a j05 gy el by
s G 1293 Pl Ly S 9y il 9,
o] Sloss (Hlassl il cuw ol ol 48 4
Takata bwly yuon 3 .(VF) 098 o oldd _olo bL,
oS ol (3 ) odliiul 48wl gl ooy an
L 93958 [y 0l (oo (B Jsb og B

08) 35Ky eyl i L tang

V&8 ylou F o,lend VY 0,93 gyl gy 33 (uiSuiilyd gy Ay i

vy

Adodio
S Col gl a3 o sl )9 5> Jldly
V) cl il Jls g o gl iedMe sl 9, 4 o,
o o g S (92)9-5 0 (il (Jldlg 2z o (Y
sl as o0 a (V) Sl o hs , K0S 5l e 3k
o 500 dla dsuale 4l Ly  SHae — ISl Sow!
o o3l ul_w;)_i,oJ._u] oY daalas SO o Jlio gl
A_wl_i)_g‘).gd)‘l_fﬁ,&l_w\“‘ )_tz:).)u.»_w])s)_)d\_gu_w‘
095 0 YLy dcasio 5o Ly U339 e 5 Cal ]
dalllas S o wizmed (F) ol dlw Ve LV i
Yerd LAY la Jlw ol ]y 3aios VYV oS (55950

Mbé_,wo_sl J_).)yo.))_gu_w)))c_o_l.ouu»))QV' )]
bl§_’1> 2 l_’ & u.»_»j 69"_’“’ dJa_w‘9 L) Jl_,.,.lla kg _\_,J

0) 3,15 3yl 1 sl (559 o
u_:lou P\A_BI é.sl_.» sla d)l_?r.i.bb )'l u—<“ l_: C—dg y
oUlg> 0 o d VAL YA jl iy 6Ly goeid )l imo cul
oly ot S CCdp lezsiwl i b ool ple ais)le ool
o ol (3 Job s og B g 4 (ol Sod
U lel by b adyle (VoY) 25 (o 5w 5,5
s s 4 a8 cnl ol pan U oo ds b o (gual ST
Sloge il 0k 4565 4 b diuo; yol 4 Sldllas Ll
o= 5l o O_)J Pl S u.»_wi e pledlw
(s rinl o S iy sl F) m (o i)
B b Job e 8 elar) yiall el a S el
ad)le ol JLod dn (rizmen 03,5 (oo 0 Uiy o9
ol Jlis an 055 o odalidio Ly oo laid b )0 (o yg8d
39— A i Jlg5 (o Cl 3 A4S 30, 5 e Jlete
P bl )3 j cdgn s w9 cdon sl 4l
o ldllas ol agn e L (B) ol ol yat (S 05008 g
Aol L g dd,le 09 g 4 S Cwloaly s die;
(il (18T pedass) b (o3le e ajf S 4y (Sl
DAl 0955 o F) )3 S9ymt sy ymie Ll o
(V) 9 lgmel cdl s 4y Sliss plasl Slgse !



OlySe2 g Lyl 43,

- Sl by G L (5355 il p5 Co s
Sleslewl a S asl ool Lis 3 <), Son g Nadeau .(Y0)
Gl OO yials cel 3, 8 s in Cow 4o S
Ve ials g gej Jodll (pSe (93505 (595 ol 23lie
h ol el eds a5 (o 15 gl 0hog) 30
S i > 53905 by S g5 ol 6 iy L
@8l L lises gla Ciand 1 03)lg (slrgys La
i (¥5) dimd (o il Bl oLy S gyl L
e 5 St S35 e o] Jlis 4y 53l inghy
s ool S gy il 121 o b S
5 o b Csan b b s cle cdlly

A )y B oy g Eom 2)9a |y 39,8

JLTIY)
P9 (628 9 (20 Ao 9 5l Bl imohs (g,
Cndldly LSS5l (—oles sl i mgl (oylol dsals
JLw WY oo g asabd b ool ol yod ps g 4550
3 dgeil Yo Jolds psls icmgh gyl dges D9
9 Lo Fd 3 Gy Ay (65 VD 09,5 93 348 ;o
Gpower3.1 58] 5,5 5l eolawl L .xias olsal solas
LS5 o gl 85 Yoy bls i it (6 )loal dSged s>
dg— J_»ol> o[-0 d)‘.) (o Gb_w 2 /A d)l_o] u|9_:
iy ¢ Jdlg ol yed po e dled Jlw ¥ 8l adlw
S5 ol il ( mas YS! iy ol g5
oo # ol o dtlw a8 Ly i 8iS oo ¥ [ 8las
O (8 y 9 B Lily) 5 (o)lin s NS o 58
Olgzsiwl glas )l MBS (Yo ol lozeiil Sotsl 45 e
Ll il 9 Ly 93 59y =2 0dliunn] Cupmidg) (g JoS
La —dgejl i ool gy L 53g05] (gl aslllan g,
sl 3—b o Sl Ghomgh (gl i Pl
0y5-%0 dw Sy (69, &t A plodl (S wla
e e bls a5 (Bertec Corporation, Columbus, OH)
s Voo Ve alahy 01y e Joddl i Se (glng s
o0 Jedl e Se glpg s (655 o3ll gl w1y

vy

Sl 4l ) (ilisee (i gL (i > (5
Ao G JBb a2 p A b Ly aS il e aiily
2>l Golaie twdasang bcowloa s aslu z)ls
ShnlS 31y iglite ol sl Ko S oyl 3 00
bl 29,8 S ilo )3 puoj 3l od)lg (dlag i (silwla, o
ils 5 S po8 Jsys  ojlsan Lo cdlly sl
Cplo iz (oo plonl ) (sl Ol gl (55
Cglate 4 olde aid d)ls cuw (ISl Sy > gl il gl aie
& Uil ol e Blato g (o) ol e Se (slmg s
235 (o Sl L e Jolio Joo )9lidS 5 ()AL
WP ) (e phsl 4 398 (o i Jselgs ]
Jy8 oM e 5 oLolfd by 4 baspe cld ol glsl
9 J—l e oo I Lng s l Cml Sl ey 25
P gle (5adeiss jl edlaiwl Ly ojg el 05l (gjlula,
N ol aa e (55 (g sl (S glol (b
3958 3l (=il Clods g ) ials gl ules slaylpl ;]
=SS pisS sla S a4 S go 0 a9 b o odlaiuwl
e 3ol gl oolail )50 (Sla ST (25 (ages
Siloys el il o il Pl S, s Ll
ol Mol sl (i8I iy Mol sl
Lo i o 5 o3lisal 35350 colallas oLl 128 s
33)5 (o b Bl (D piS 2 I (e mpral eely
2l S ol lins I 5y pold e (VF)
dllio ) Ly (W) aiily (o0 p590 915 9 L (sl M
Gyt o5 s i sl s el iz L Uy
Sl (Shy omiere (S A (e i 353 )
oo plin 4 (3 (b (w93 L) Ly gyl L
O Sz plasl sla aisjle Loy 0 (VA) ol yje
018 cles elb b el i Sl edlil Uy (ytiig
8 jloslaiwl Lo sl (S (V) el mmly Ly (g
29UiS 5 G HS)L 255 pials by je wly (o Lo
Kol cyvos 5 Y+ YY) Al o bt pla] Jolie oo
Arch support sLa a5 il eslar_wl ), o2 5 52 )8
O—dgn OBl Baa Ly (SilSage sl 2ol g
e IS i § o g5 (YY) 1 03,5 dpogs Ly
Cuow )t 55 0 (lraile saied (L (S e
5 & o] (YYOF) il 039 (5D Coaad 5l iy a5
cel (b (88 il ealawl aaly lis  adsd o o) Kan
9 o Jmedll S (Slmg i gl a () (o s



3150 ams plsl o8 iulej] (oyto Vo e 1,
o Sl sln cumwl ) o pSig sl L S3g0j]
do pY B (99,8 3y S s i deS ly2l )]
Cd b L (3503l (39)8) ,5 0 sy 48T el , 53
ibeS A8 Cal ;S5 A Y S e JLSsE gl
9y Ao S pe d S AD (e dB)S LA > e
P 53 (o el 39y p5in L (g0l oLy sy
Ome) Jmodl pSe slng s sl 03l s 9oy 138

.J)_gwpu_ub

Asics Gel-Cumulus 20 .Y JSWd

Sl Jlos g 4525

oy osel 31 oolil Ly Ghmoly ol o slel b,
oo Ca b plodl ()5 sl (ST L pggd
ot Sl g« Sgmgpld psofl Lo ool 5y Jlo
P <e/od pilp ol (mime oo 9 019 090] ) (5o
py 5 oslil L (g )lal Joudo g 4 3505 plod s odlaiul
A Lol YY & SPSS 58l oy g sl 5l

o 43l
CS b 0,8 sl (Shg e byye (o cled
s 0395 padld g (jg B (w Jolb 48 (B iS
odd 4l g 5 053 09,5 9 5 3 il (o L
o day bidgd (oo alaindo as g lailen (1 Joa) e
2 039938 (o 0o 0gsil sl )l (ims 45
09—t (Xl (155 (g i /40 1 55Vl 09, S 3
M sime Lo 09y S ol sl 9395 (0 3y L (i)l

Y€+ € )LQ)‘ Y b)uc\\ b)sb‘d)&df)bw‘fw&sfq)mu

vy

_Lﬁ—'Bb dL_wl) 9 (Fy) L}J.b—dl.)ﬁ ‘5[‘_;»‘) 4(FZ) ‘5.)9_9&
A wbxo Excel )8l 5 30 Lavg i ol o <3 (Fx) > )b

~——

930 Ao olSd iled .Y S

R

9l &o2 99,
o33l et 9 9ol G 4l ye 93 1 5l imghy
e (3905l oled Tl 48 & pgin ol a i |y o
o 5 Lo a2 oS S Lo
2908 ingd by odign iyt Ol b codlat il 3)9-
€995 3l S g 05 a2 gl sln ol
S pyS A A aE VO Sd e d L 5dgejl (o]
iy ey L (Sdgejl aaslyy eMae g Jwlie
i) 5158 35 0Ah Al (ype) G )3 48 g, Ao
O at i e JaLis L o] 5975 5 050
Sy 3 CiS 9 By Cpgo A p S sl g
g 5l s il o) (a5 SNy s (60 VA
Al Lo 5dgejl 5o 4 B> O e an 0 b
ASICS GEL-CUMULUS20 _},5 LS Ly 45 13
Lo iogejl (olod (¥ JS2) simd plol 1) 39,3 5 (09
o Bl ¥ gLyl (i g gl Sy o i
L oseil oo s oy 3 5 2ol plosil ]y 29,8 Jae
gLyl 31 05,8 du 5o o i wwid | 0S) 43 las JLoe!
g 53 sla 3ge3] Lasoly plsl Iy oyt 5l ¥
A 0 sl ol M olS yg o dy a S ;o
UideS dw 4 S a5l plodl |y glasl 5l g, 8 i oS F
S Ly s dn g (gal G oy 3 (S (9
o3 Loyt maglio a8 g ojl ey aloge
P b8 plodl g (S g g (S Lo el 93 5
559 iS4 S a4 wlgs L S5dgejl 5l aslsl
Osdo |y sy i 5.5 Yy Asics Gel-Cumulus 20
bysye iS Josiial Ly g i T 5 S



OlySe2 g Lyl 43,

o ispe Sl Spmd lo a5l ) g

. (5510) ylyss (525 10) ol
P (jlaie) Slasuie
OSle & 3 il Blyol  puSilue £ 3, ilins! B ol
-/¥Y0 WY £\ /YE VE/OY £ 1/20 (Jle) oy
BTV VSY % < /Y0 VSN (i) 3
-Iys¥ BBIVA = ¥/V Ov/-A £ /-5 (2,55LS) s
YE YAIYY & < /YA DRI (o yiol p S5S) s o35 sl

Sox 8 adsl gl an ) e pdlie 1 (g 09,5 5
391 6ol (mime (gylal BLod ds oy o Jodll uSe (639 0
Oty Glooj a8 ol il s Cowd gl .(P=~/~Y\)
Ol 2 o) Jmodll S (5350 (595 4gl gl 4
Ol gl iomed bl (iol58l o) YN S L
Ay sy S 5 Lt o Joole 31 48 o
51 onla ! &S890 &S o) Oy 0955 p> aS oy LS
bl o d MM (g ojlsl as dals e wis o oS

ol S (Slngy i o Jyi ol
S sl s gl .l oas 0dyg agd (b ywe)
SLrgys pesize § ujSle gl yite gl Conitr Jile
PMax,=+/++2) (s35—oe b wly o oy o) Sl juSe
9 )y ime ()bl blod ay  al3— olu8 o (PMin=/-Y¥
09,5 )3 45 3y Ll il G gl (PMax=-+/+1+)
o (il e Jedll e Se (93505 595 &9l (-
2 (o S gl yiomad il Ao 0 VF/Y Y (g0l
V¥R Jobes (a3l (ks a5 (69,0 ol (83 095
555 Joole p 31 s aly Lis ol ogdle dy il doys

FWA e s el (585 10) ol s
9Tl e . )

S S o O9N
NARYA <IYFY gefo o AYYO/YSEYA/IAY XY /YEEFO/VY
< IVEY < [OAY [+v¥ QF/VOEF/ Y MIARE=NA7AN
NARSY /oY) -/yYY AATS AR AVAREDIAIN
NASY) <IAD- e/ WWY/VOEYY/YY YL /YOEVE/5S
NANYZ <JAYY \Ys —VOV/Y-EF/YY  —WYA/NARY/VY
+/+A) VAR NiaN ¥A/YAEYD/VY FAISAENQIVA
NAY) <IAD- NN —OV/sokYY/VO  —0V/FSEVa/ov
Yy e/« ¥F s/ VY ¥/-YE-/AY ¥AAE-/VY
-/-ay -IAbY NA3%i \ZVARES /AL YA« AEVIYA
- /¥VA <IAVY -/avy =YY/ NE-N —YY/\at-/\Y
-IYAS -Iyso - /YA WY/AYEY/ VF/AQEY /A0
<IY05 NAare NN INZAY SN VAR INZRAEN AL
-/¥Y0 AT -/¥o¥ YAV/YYENA/ Y YAL/AYEVS/VA

(4590) & yunny W yuiio
L JEgpee o e
V- F/ADEAQ/VY VVA-/FYEDD/AA Max Fz
¥/-YEAYO/YS AAYS=VNVAYS Min Fz
A=A AANEVAN ¢ TTP
VAY/YAENE/IA YoYNREVY/EA Max Fy
SVOANSEF/AY  —)VA/-YEA/YA Min Fy
FYNVEYA/SA SEIYENTY Max Fx
—YV/OSEYSIFY  —0A/FSEYY/V- Min Fx
YIYVE-/NE \AZSA N Loading Rate
YV/AAEAIAS yYAY£¥/\A  Free Moment Max
-YA¥£Y/\Y  -Ya/Avtv/yy  Free Moment Min
VVAAEY/AR AY/YNEY/YY Impulse x
INZAV=SVVAN OO/FYEVY/YO Impulse Y
YAVEVEYSIYA  YAQIVFEVE/-A Impulse Z

b Lo ysie plow (P<e/20) 590 by (ize (gylal LY
L cadd o> 85 jl oola ol ol (6 ddye 509, 8
Ly 6yl (—ime gl i wdd o> (4S8 jl odlaiwl (g als o

(P>/-0) sl ol

Yo

J_A:.” u.«_gsc ‘SLQ9)»J )_;..)Lan Y D)Lo—z:) J9A_> u.ul_w])_,
S oy s gl ol oais 0dy9] 3958 b oy
bwly ¥ 05 J_o.x” u&sdugﬁ)awd_als

4 u_él'>—unl.\§ P L}_})B—UBIJ (£t (§39—0S (9



V&8 ylou F o,lend VY 0,93 gyl gy 33 (uiSuiilyd gy Ay i

39,5 sl aly yolis ¥ Jgax

B gete (54 10) ol (5 10) ol o puite
939! ol e . . . . ..
Comis T s S o 9N S o s 1 yeihe
NAAYN <IAVY [+2%  AYAY/ASEAV/AD  ASYO/AVEVV/YD  YAAOEN-0V/FAVY  VOYA/\YESY/FA Max Fz
AN <IYAY #e/OVE YYALLAEY/YA VEY/FYE/A . FIVYEAEY/ - AO¥/YAEA/YS Min Fz
Y- - [OAY -favY NN NAREY A ofsE N SIYYE- /Y TTP
A NieZa -Javy YYO/AYEY/ ¥ YYV/VYEY/S- YAV ¥/ Y AAYIERE=YIN Max Fy
-IyvE -/ £5¥ [++2  =VeAAEAYA —NNONAEFNA =\ ¥/YALY/OY —av/avEVs/a- Min Fy
Ninas <INS¥ - J¥Vs FY/SEEV/YO APZARE=VAY A==V FYAYEN/ NV Max Fx
- 1000 -/aay #efo) SYENAENY/00  -FV/YAEVY/oY A== Vias AR An Min Fx
Ninas -/Yvo -Ivas SINYEY/YY YINALY/V Y/AAES/NY AYEV/YE Loading Rate
<asy +JOAY <IYVY Y [VOEV/NF YY\YEV/YE YY/YAES/YY AAVARE=YAYN Free Moment Max
- Ivo¥ NAINS NANa§ —\Y/AvE VY EANARE=DVA7N A ==20Avd EAAEIAN Free Moment Min
Nivai Nivai -/¥Vo YY/ovE./-q AATARETAN Yy/Yo£-/\a YOIVVE-/VE Impulse x
NAnns NATIN VAN FOIYALF/ VY FY/VAEY/ oV Y. /-YE0/20 YOIFYES/ ¥ Impulse Y
<[\YA -Ivos YOV YONYEVAIYY  YEF/SYEVVaY ARAVAYES RVARN YAY/YALYY/NY Impulse Z
o losla ol a S u ol s s jd oK g )

Oy el uSe (9350 slag s (e (ile> Lo
o gl Ly a5 (W) s (e inls 39,5 b
J=Y0 (S ) (e S A Bl (e e S
o |y el calllas Ly iy olalllas eyl 39 gamonls
S5 g (i o il s 655 gl gl g5
Al ool ecel aly ol cas o iign bl la a8
& Jmate (bt NSk aS 3 S Ly by
o3l s L Lo 395 VU ol a5 L
oo b odisgn ol ym 3G o0 L S sl a8
2 b sla (S ojgyal 45 (5950 4y (VYY) wiily
S Gl plamie an (Slios plasl sl g ylodial e

YY) 9= (o odlaisl iloy (5> sl (Sl
Sty g as el s il padld (o35ae RS )L 2
bLs)l > (Stos pliol gla ol L g 398 (0 3)lg 0
gl oy L bl 3 (s9as 638l geoly (V)
Sl bLS) 3 yia8 ol L yia8 (6390 () 1iS5b ¢ 05
39 NS 8 (et byl I s (e
Sl 4l Ly ol iongsy gl b i alS | YL
5= v (V1) ghSo g gaos (V) 5o 5 593058
Cge (b OpShes g0t (o L5 A AL (o
S plasl Jolie 1 03)ly (slag s i Jied g i

d‘—’."‘))lﬁ L;Lm9)¢) MLA u.)._> PJ._.cd_f|)_> c)H e

vs

amid > (S (S 5 oy yl> iy Sl Bun
ke cdldly 3 ey Joodll GuSe (slg syl 1
s aS ol Lt ol g 39,8 9 (A (b o2y
&5l 4 o) Ol ydlie o (g 09,5 53 o) Jale
o Oigd b o) el S (2500 (595 s 4yl
ol e (P=o/o¥Y) 540 (o)s —ime (o)Ll LLS
0 o Gl 09,5 )3 jo5)l Jale 51 Aol s
9 ) ime (o)lal blod ay pagy b (oS )L g5
& adye o958 g angy (b Layite plw (P=+/-¥¥)
sl o 3 o0t ol (g o po L5 iS5l oolit ol (ygds

(P>e/e0) sl s 1y (gl (e
Do g (e gl L (o 4 j5b 3o gl
lm ) a3l L glsl aS (¥+) oS an 5 Jaen 4 (¥4)
Fgo 30y 819,8 Sl o 1lg5 (oo (S igomen (le
oD 5 9,53l pin gl L g 4l (o gl 2L,
s 4528 L a8 (W) 5o 5 sl 0305 (g (V)
el sl il Uy ot b)) )3 (68l 655
iy allas Sy oo San g 9, 50055 i A5l o gnad
called g les glaerl jleolaiwl 4 S Sa sy d o o]
slrgys Hials e clidg, 8 u ol alisee i sl
&3l 035 (Hy rizmen (V) 295 (o0 (e Jredl T pSe



Ol)Sed g Lw,ly 43,

IS e ) i (sl g )loial 4 Mteo o, 31 5
039 i Pl by bye (adld ol el )95
P b (gl L 2)90 (Mt ) Lkin 018 (ypend
adllas oyl plo YV YF) ol o a8l e w0, 8
ot 0 |y Silegm ylbie 1l o 3] HoliiS sl
Sy i 3,8 (SilSag (sld it S gil )i
oy )l o Sl yoli 25 (YAXY) sled gyl e
=5 ol yee |y 298 (e 2y (ingd (b p LA aS
aS 0l 03,8 0,Lil ldime )] 4 0gMe amd o )8
ol s Yo a il (6,55, 5 HabidS (glyly (63,8 , 5]
395 48 IV) Col (e axiio 3 o (i 30k S >
2 Sy oo B il (LS essms i wlg e
4 Moo ol 8l > swdd oo (45l eolewl , bl 5 dss

ol LB (gl (ire ;U S by
Comdlly (g § 055 09,5 300l imgly (slo adly
OB 3958 )3 i yo-bo dy o5l Jale 3l Aol Lt
&9l 4 () (o) 3 dd S (Sl il
s o) Joall S sl 5l (36 TTP 4yl
Pl S il (b ed)ly sl ydlie (ials
ads o )31y (6)ls mime BMB] 4S ¢ yokay s s 5dgejl
Ole) gl e 52 2] 929y (S L5 (S 9
Sl o (o (e Jmodll S slg o gl e (e
oS Ly gol dm ) (loj dn y2 48 39
=2 3 gy HS B lie al A3l (e J—odl
oy il s > 5 il il Nl IS
o ) Oloj pmBl iemgly 53 (VA) 29 dnld S
Oy )l (e i3l (o) Joodll puSe Ly )
o gk (b e 5 )lpl bl (ye 30D
Jmedll S Gl gl 4 ey L gSme bS]
Ol 48’ (6556 ay il 03,5 o)Ll (§AS)L £ 05 9 (e
ol uSe (slmg i ol s ey Oloj il A0
2 dal ol 5 IS g0 pliEl e 2se e
Oy ol (il Y 5l (S Ylais] (Y0) LSl
o2l ol Blate g e Jodll e Se (slng i gl 4
ailge (halS Ly (g a Mo ol 8l 0 ol 255
Sy o dy e Jodll S 59y 53500 s
Elllas 5l & ilon jg ddllas oyl (15) il il
JS o |y gl (650 pwend 45 25 (sl iz (gl)b
pi—s dm Ol (e L Cdgaee ol aden il (o

Yy

039 0yjey slb clled (b > (Sliss el olie
& il 933, (o sl (RS czge (0
o il Jlad comge dous 0 90 JLis anly (g)lis)L
S oo aal B (9 (e gl g3l el
P YY) 23,5 o lmdo By, ae plapl il g i
BBl g g Al (o S|y Byl pj e Blian s
2 ey (o A (YY) o) Jlss an |y (A5 )L &5
o2l sge b i oo (45 5l eola il , bl iagh
o3)ly Sldgys piode Cla cge diwily (S )
ol 23,5 g (o 4 Mo oy 8l 3 usey b
aS Bl o o) Sl S (g9, 1Sl Jolse
2 eSbosl il581 (V) ccwl Jolae am S s ojlail 4
L}_})B—uBb bl UMJL.N] uu_alf 9 (§O9—E bl
ALl Sy il 5 (pan 55, il Al e
shb oyl S5 ccas Gials 5 cams oy Slos caw
(d5000) nls’ (Hloznl e adar 51L(V7) 595 g p by
2 oIl (d9—e) (Al 39— Sl > el
@y pilila ply 5 (o |y ()b (IS b,
Pl Ay oo d ot 3 4 S (YF YY) 0, S o il Mae
Ao ol 0dd aed (b s Sialed g )g 5yl
5l andd o (88 3 enlal (ST 5l sy e LS
st oli8 ¢ 35 0s (sLiwly dw 3 uTbes) 4 (g)b ime
o=l A5 530 pae Yl sl ocwl aisly o) B 13

Sl o @gliate cwdd s an 48 g4
ads o 5l Sgli e (gylal blod 4y sl i mgh
sanlda Sljl 5l S - ite (el gl oy U 0ig0sl e
45 0,8 Gl pohanl (lo (o L 4Bl (ol (e 53 0
ol Ko (g9 sl ailo 1 S 03l pgliiS it
b e (V) dmd (o (Lt |y (93905 y9e J9>
ol B Q|9_’»'—u,o 4S Cwlod ol )_ol bl Gingh
Ol Lase s Gy asls SO lye 4 )I)’T Y ey
Stz plslas o)y o (slang s g (Slivs plos] oyl
s 35 s jlas (390 y92x0 Joo Ll 53 9,5 yoliniS ]
2 9y (SlaysbiiiS Cps gyl de bl dlys @0)iS



V&8 ylou F o,lend VY 0,93 gyl gy 33 (uiSuiilyd gy Ay i

EYRIEIRTA
oylos 4y SIS 1S (el alalllas ) 5] IS5y
s, IR.SSRC.REC.1401.140

S 5 Sl
5 Sis LS adlle iyl s A Sy ke §

Y IS I

&lo p )l
O Lo adlio o)l d 568 mb y b aallao

NCHIYI Iy R 31 S U S L VWP

References

1. Silva AF, Clemente FM, Lima R, Nikolaidis PT,
Rosemann T, Knechtle B. The effect of plyometric
training in volleyball players: A systematic
review. International journal of environmental
research and public health. 2019;16(16):2960.
https://doi.org/ 10.3390/ijerph16162960

2. Powell JW, Schootman M. A multivariate risk
analysisofselectedplayingsurfacesinthe National

Football League: 1980 to 1989: an epidemiologic
study of knee injuries. The American journal of
sports medicine. 1992;20(6):686-94. https://doi.
org/ 10.1177/036354659202000609

3. Hékkinen K. Changes in physical fitness profile in

female volleyball players during the competitive
season. The Journal of sports medicine and
physical fitness. 1993;33(3):223-32.

4. De Loes M. Epidemiology of sports injuries in
the Swiss organization. International journal of
sports medicine. 1995;16(02):134-8. https://doi.
org/10.1055/s-2007-972980

5. Fong DT-P, Hong Y, Chan L-K, Yung PS-
H, Chan K-M. A systematic review on ankle
injury and ankle sprain in sports. Sports
medicine. 2007;37:73-94. https://doi.
0rgl0.2165/00007256-200737010-00006

6. Yousefi N, Amiri A, Jamshidi AA, Kamyab
M. Effect of plantar flexion and eversion on

mediolateral ground reaction force in subjects
with functional ankle instability. Modern
Rehabilitation. 2012;6(1). URL: http://mrj.tums.
ac.ir/article-1-46-en.html

7. Robertson DGE, Caldwell GE, Hamill J,

YA

Slapsie (lojon Cod pas (el 58 SLadgldl ()
G gly8d (538 gy e s 5 (Sl o StS
Ay 0 prand 5 (655 pseuad ;0 11T 0, S o)Ll ol 4y
Gladsd 395 (o dlaiiig 11T 0, S bloslasl dsels IS
o pite (Slojan (o Ly gy (5ylel dnol Ly o]

DS 8 e 29— (SHlelS 5 (S

S5 A

A L i 3 o 3 il sy e
OiplS g (ej Jadl S sl gl A ) o
sl ol Sy anls 4y oxie dys (5 lA5,L 2,
20,5 o Hlyae La cowdldly oy o Sliss plal

Kamen G, Whittlesey S. Research methods in
biomechanics: Human kinetics; 2013. https://
0-7360-9340-0

8. Crowell HP, Davis IS. Gait retraining to reduce

doi.org/

lower extremity loading in runners. Clinical
biomechanics. 2011;26(1):78-83.  https://doi.
org/ 10.1016/j.clinbiomech.2010.09.003

9. Tomasiak E, Wychowanski M, Kaczmarczyk K,

Gajewski J. Kinetic analysis of gait in adults with
asymptomatic flatfoot. https://doi.org/10.37190/
ABB-01966-2021-03

10. Seagers K, Uhlrich SD, Kolesar JA, Berkson
M, Janeda JM, Beaupre GS. Changes in foot
progression angle during gait reduce the knee

adduction moment and do not increase hip
moments in individuals with knee osteoarthritis.
medRxiv. 2022. https://doi.org/ 10.1016/].
jbiomech.2022.111204

11. Lobietti R, Coleman S, Pizzichillo E, Merni F.
Landing techniques in volleyball. Journal of
sports sciences. 2010;28(13):1469-76. https://
doi.org/ 10.1080/02640414.2010.514278

12. Fatahi A, Sadeghi H, Yousefian Molla R, Ameli
M. Selected kinematic characteristics analysis

of knee and ankle joints during block jump
among elite junior volleyball players. Physical
Treatments-Specific Physical Therapy Journal.
2019;9(3):161-8. https://doi.org/ 10.32598/
ptj.9.3.161

13. Shokrian F, Khezri D, Matinhomaee H, Fatahi A.
Comparison of dynamic parameters of landing

from different heights of professional elite
volleyball players. Journal of Advanced Sport


file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx

14.

15.

16.

17.

18.

19.

20.

21.

OlySe2 g Lyl 43,
Technology. 2022;6(1):9-18.
10.22098/JAST.2022.1660

Xu D, Jiang X, Cen X, Baker JS, Gu Y. Single-
leg landings following a volleyball spike may

https://doi.org/

increase the risk of anterior cruciate ligament
injury more than landing on both-legs. Applied
Sciences. 2020;11(1):130. https://doi.org/
10.3390/app11010130

Takata Y, Sugimoto M, Iwamoto K, Kitsunai I,

Sugiyama K, Kimura K. Medial Longitudinal
Arch Pad Influences Landing Control of the
Lower Limbs during Single-Leg Jump-Landing.
Health.  2020;12(12):1610-9. https://doi.
org/10.4236/health.2020.1212117

Jafarnezhadgero A, Abadi AMM, Yadegar A,
Ghorbanloo F, Orang AV. The effect of graded
knee brace at two angles of 60 and 30 degrees

on the frequency spectrum of ground reaction
forces in individuals with genu valgum during
landing. Medical Journal of Tabriz University of
Medical Sciences. 2021;43(2):220-9. https://doi.
0rg/10.34172/mj.2021.048

A, Ghorbanlou F,
Jafarnezhadgero AA. Effect of using graded

Valizadehorang

knee brace at two angles of 60 and 30 degrees
on the ground reaction forces components in
individuals with genu valgum during landing.
Journal of Gorgan University of Medical
Sciences. 2020;22(2):1-8.

Alavi Mehr SM, Jafarnezhadgero A, Majlesi
M. The Immediate Effect of Medical Insole on
Loading Rate, Impulse, and Free Moment in
Male Children with Flat Foot: A clinical trial.
Journal of Rafsanjan University of Medical
Sciences. 2018;17(1):27-38. https://doi.org/ 20
.1001.1.17353165.1397.17.1.8.7

Ghorbanloo F, Jafarnezhadgero A. The Effect
of Corrective Exercises Using Thera-Band on

Components of Ground Reaction Force in Boy
Students with Genu Valgum during Running:
A Clinical Trial Study. Journal of Rafsanjan
University of Medical Sciences. 2020;19(7):661-
76. https://doi.org/ 10.29252/jrums.19.7.661

Barghamadi M, Jafarnezhad A, Gomar M. Effects
of genu valgus corrective training on asymmetry

index of ground reaction force characteristics
during bilateral drop landing. Journal of Applied
Exercise Physiology. 2018;14(27):49-63. https://
doi.org/10.22080/JAEP.2018.1794

Jahani MR, Jalalvand A, Soltani N, Kaki K.

ya

22.

23.

24.

25.

26.

27.

28.

29.

Comparison of ground reaction forces and the
amount of load introduced during crossover
landing in people with flat foot and healthy

individuals. Journal of Health Promotion
Management. 2020;9(4):33-44. URL: http://

jhpm.ir/article-1-1144-en.html
Lee KK, Ling SK, Yung PS. Controlled trial to
compare the Achilles tendon load during running

in flatfeet participants using a customized arch
support orthoses vs an orthotic heel lift. BMC
musculoskeletal  disorders. 2019;20(1):1-12.
https://doi.org/ 10.1186/s12891-019-2898-0

Yen S-C, Schmit BD, Wu M. Using swing
resistance and assistance to

improve gait
symmetry in individuals post-stroke. Human
movement science. 2015;42:212-24. https://doi.
org/10.1016/j.humov.2015.05.010

Uchida MC, Nishida MM, Sampaio RAC,
T, Arai H. Thera-band
band tension: reference values for physical

Moritani elastic

activity. Journal of Physical Therapy Science.
2016;28(4):1266-71.  https://doi.org/ 10.1589/

jpts.28.1266
Milner CE, Davis IS, Hamill J. Free moment

as a predictor of tibial stress fracture in

distance runners. Journal of biomechanics.
2006;39(15):2819-25. https://doi.org/ 10.1016/].
jbiomech.2005.09.022

Nadeau S, Teixeira L, McBride 1. Analysis of
the weight bearing strategy during gait using the

support moment and contributions to the support
moment. Gait & Posture. 1997;5:21-7.

Winter DA. Overall principle of lower limb
support during stance phase of gait. Journal of
biomechanics. 1980;13(11):923-7.  https://doi.
org/ 10.1016/0021-9290(80)90162-1

Kepple TM, Siegel KL, Stanhope SJ. Relative
contributions of the lower extremity joint

moments to forward progression and support
during gait. Gait & Posture. 1997;6(1):1-8.
https://doi.org/ 10.1016/S0966-6362(96)01094-
6

Gheitasi M, Imeri B, Habibi Tirtashi F, Raeesi G,
Frogh B. Comparing the Effect of Shoes Insole

with Different External Inclination on External
Knee Adduction Moment
Suffering Genu Varum with Similar Foot

on Individuals
Structure during Phase of Running. Studies in
Sport Medicine. https://doi.org/20.1001.1.2322
1658.1399.12.27.9.8



file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
http://dx.doi.org/10.29252/jrums.19.7.661
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc

30.

31.

32.

33.

Y€+ € )LQ.) Y b)md\ b)sb ‘d,mf,awm@w,qu

Jaén-Carrillo D, Garcia-Pinillos F, Latella C,
Moore SR, Carton-Llorente A, Roche-Seruendo
LE. Influence of footwear, foot-strike pattern and
step frequency on spatiotemporal parameters
and lower-body stiffness in running. Journal of
Sports Sciences. 2022;40(3):299-309. https:/doi.
org/10.1080/02640414.2021.1992884

Mokhtari Malek Abadi A, Jaafarnejad A,
Alipour Sarinasirlou M, Sorkheh E, Majlesi
M. Effects of Running with Different Patterns
on the Values of Loading Rates, Impulses,

and Free Moment during Running. The
Scientific Journal of Rehabilitation Medicine.
2020;9(1):123-36. https://doi.org/10.22037/
JRM.2019.111597.2071

Mills N. Polymer foams handbook: engineering

and biomechanics applications and design guide:
Elsevier; 2007. https://doi.org/10.1016/B978-0-
7506-8069-1.X5000-4

Lucas-Cuevas AG, Pérez-Soriano P, Llana-

Belloch S, Macian-Romero C, Sanchez-Zuriaga
D. Effect of custom-made and prefabricated

34.

35.

36.

insoles on plantar loading parameters during
running with and without fatigue. Journal of
sports sciences. 2014;32(18):1712-21. https:/
doi.org/ 10.1080/02640414.2014.915422

Dalleau G, Allard MS, Beaulieu M, Rivard
C-H, Allard P. Free moment contribution to

quiet standing in able-bodied and scoliotic girls.
European Spine Journal. 2007;16(10):1593-9.
https://doi.org/10.1007/s00586-007-0404-0
Anvari SM, Jaafarnejad AA, Eskandri S. Effects
of Shoe Lifespan on Gait Kinetics in Women
With Knee Genu Varum and Healthy Peers. The
Scientific Journal of Rehabilitation Medicine.
2022;11(1):28-39. https://doi.org/10.32598/
SIRM.11.1.3

Dehghani M, Mokhtari Malek Abadi A,
Jafarnezhadgero AA. Effect of Knee Brace on
the Electric Activity of Selected Lower Limb
Muscles during Walking in Older Adults. The
Scientific Journal of Rehabilitation Medicine.
2022;11(1):14-27. https://doi.org/10.32598/



file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0628><0627>%20<0646><0627><0645>.doc
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../Downloads/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx
file:///C:/Users/Localuser/Desktop/../../../../../Ebrahim/Desktop/<062F><0627><0648><0631><06CC>%20<062F><06A9><062A><0631>%20<062C><0639><0641><0631><0646><0698><0627><062F><06AF><0631><0648>/<0645><0642><0627><0644><0647>%20<062F><0648><06CC><062F><0646>%20<0648><0641><0631><0648><062F>%20.docx

