[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

293 Yo
Olawd ) (S pole ol AS1S alxo
YV—\“/\ J\“‘\V C:.h))s)é c‘v 0)90

O35 38 33T 39liis™ 9 Wl ! (ST 3L F 5 9 b & ST
b g.lojT I Al O 1S8lo (b &5 (S1H10 g

T amlome Sge 9 F015 i e ol ¢ yg0 (Soke o e

AFNYIS e gy A5V VI8 todimy g 3l 4ol Cdlss  AF/) /¥ irdlol g odimsgi 4 dlio Jlayl  AF/A/A 14lls b o
e B
LRV

Glo by G el ol 5,1 LVA sgam B 7Y+ anidS ldllae yo 55555 50 Blo sl S £ty 130 g Al
2 b 5 S Gt 2l Ghaghy Sam 005 Sl plal (Sl Sl sl Gz (538 ol (b ool (S
g2 ol b Blo by G Glls puy (5055 53 o1 5kt 5 (sl 55138 ¢ 5

SilSager oltalejl 1o WYAD Jlo jo Ghaghy ool 09 b 2oL g5 51yl aghy )b by g Slge
s Vol i VeS g9l Solidl) Blo b &S slyls S9g5 V0 Lo sl laes sy oMl oljT olKisls 3,9
i 4 ES o (SlanS 5 (S polie s )5 ESh Giagly onl 5o plhe ;b (e ligel il G 5l (e
28,5 )18 ookl 5)50 g ol kv (2 Tl gail 0,8 il (S5 ot s § 950 aiio L
Sles (P=+1-10) ols Ligl33l 1AY/F sgam cpols e 56 b |, Jasll oS (g5 o2 ) 5N aile b S :bbasdly
alge gl ey Gl 9 (P=/-FH) 018 sgam il ails 51 (b Joall pSe (55565 (5990 adlse sl 42 o,
Lulyss 5o P=+/+YR) LYIS o (P<e/+ 1) L)+ /) sgam i ay ol 5 ansl olay slajls b > - L5l
IV 15 lan s 5251y JarlnSe 53, sl ool 4l ullimsl (s b 3 iyl 31 oo (o383 eolin
(P=+1-%0) sls 58l

b sl asls ae Jaall nSe (slag s prolie (55, 2 Sute 1 wlgi oo Ylaiol oolisiul 5590 (oo (S 16 S Aot
Sl i |y 90508 (6,53 &5 g ol 5Lt piolie polo hmgsy 5 eoliisl 550 ook (Sl S92

S9BaS b esd 2l oy Joall pSe (59508 b 51 gl slaejly

- J

C)b.:nl 4‘.}.:3>J| ‘g_;:fJJ' d,;:y: AK..‘:J‘J 4@1.'.4“»3‘3) E) Lf”?’f." r)i.a a.,\g..ilb 4@))} ;.g.:a&.a):.v "\“}‘Jl w\.’.ﬁ:)l{*\
Q]x‘ A&)J\ 4&))1 &Zzﬂ a@@]: ‘wk;,i;sl,) E) kf":"); r}lﬁ LEHN ‘Lfij)j r}lc E) Lf'b S S LS‘:'J}AT ajj? JE)\LA‘ (J}.‘.«.ﬁ a.»\.‘.....i)i) -Y
amiralijafarnezhad @gmail.com : S =Sl ey o FA-YTONYAY 55,55 ¢ FO-YTON+A\ s pils

O cOlaed Olben Ty ¢ oot 53T o&ils ¢ Ll psle 5 Slal saStils ¢ B psle 5 Sk S EisaT 38 Skl ¥


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

e ey O3 8 533137 558y bl 31850 5 b (S ST I VA

S fkee asly v9d o0 by Sl (55, 2 L Rl el
Oloy <eddS L [Ve] aS e S s 1) | anbo
o Jsb (58 (139 s 5l a5 0k (S L
oS 5 g, dagily aile SYL plail 4 09 o 56
Gl S cis g D] S e ey Jlasl
30 00 S Ol s eaisS olml Jule SO lgie 4 Glo
Glacun] Jols a5 cal oud aslis b Cundg
(b &S ol asle Sbow elal dlac SIS
wedee DY Sl (SSe8 5,0 5 VY] sl cseuils
S50 g wloas Shb b egd o ol sl sl s S
alasl b @ dlo gleaslis pals o 429 JB
sla S wlools olis 3l Sillege lalllas [V F]
B Ok widSu e Sen ) e bl Soog)
9 b odgn agly Sl g Gl ) 58 o)l
[o-v¥l R L S P DU A o
@ Oty Oloj (5090 S950 ol & el ol (5158
3 83gee SISL g5 Sl g so9es 595 gl
S P Skr )l eslitul pla ewigd 0g)F S
DF] el onis s s cilisen SetwYlgSnys
Gl S 5l ookl b Yeoms Glo sl S as)le
Sy oo a J ol boosdie ploys il
Sored soadlze (5 STl bl o (SLadls
5 aallle 3525 pae ez 5 (Y] ey Sl S
5 ey Joall 8o (59505 4l i ST I bl
O89S 50 ol3T 5keaS (dbal dap] 4 s, oo
G Bas (58 of) (b Slo b ST gl e
5 odbel «)IL £S5 p (b (5 S e S

oy b Blo sl S ghyls gy 055 yo ol j5liss

doddo

ol gl (S > slaclad I Ll (23, ol
Ol ol co oy plail glej- olad aasleile ol oS
—emas 5 (Sl (SS glhace eailele
5 oolaal b IY-V] ams o )18 sy 390 |, Dl
OlFse o) oy b ey el nSe slag s ol
1 ol 5ateed (dlooal (so90e 1L 5 polis
I¥] sges (5 o505l

ey Jedll wSe (5558 (e ol (515 L 2
Sl ¥ il sas Gy Al gl 4y o, o
O VY 5 Ve 5l 55,5 gogee (510551 255 a5 oas
Glocew! Saw; b w4 il pS5lS
[l o1, S5as 00 o [0-F] jlas 5 ol Ssls
Ghls oBmes a5 el oad ol il e dasye
wogr 2V L 25 sl bs 218 eyl
Josll w5950 JSI L cal ol oyl [V-A]
ol b a8 (323, o) il al> o (Gloj 03k )0 (s
Oy Olgie 4 5 Ol jglsS el Jolao (o 25 >
SO9e e Jo jLad S e e o by o)y jglss
4 S O] JglesS oS sut olo Y] ssi e iy
G Gde (Nly ey Jedll S (050 (55,
ol b LA o ls o558 of) b Lo cdomn S8 s
of) pls ol31 ,olicS o sogee Ik 5 el L
3 Sl plal slacan] sbm! Jlexs! olg so o023,
Ir] wle, Ul a1 aiee o131

el a5 cul gl g SO lo b S
Sal g9 (nl wsdoe Bl Job wsd halS

s @ 5 5,05 ;b b 90,0 b o (59, 2 ol e

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

Y4

31,02 5 g0 8 doms A

%509 Sloger olKtslojl 1o VWAD Lo yo ey
Al el laes axly oDl ol5T olKsls
et faz ot 5 b s 3 szl
(Vicon system, Oxford Metrics, Oxford, UK) -SGlq
SSleeS slaosls (5,0 Vee (gl paiged Sy )
oly bl g biale dayl, X Slolis gl p ol e
ON Byb 59 (55, g 0aiS St oS Lo (8
Plug in ) e (nl S ol a2 )5 )le ploez b 5
B el S )l cundee [VA] ws F o (Gait
(g s lopols B (g olad glo ols
e ol Sl e ) 2 RS
S92 g b (2 Si Gl (-l
Loy (S 5l ealiil 4 425 L) pgw 5 p30 Jlo e
sl 9o glaasil 5 axty gl Sl dagogesl
NS GRS 89y » s WS Jale Cawgy 4 il
50 o, b« Sagll slacend sl a4 op (8,5
» LS lad ol G b Gdaie sl slaciadse
S Sedee @lulid lp WS cal 285 )
Ll o 5l 8 i (sla i drlina 5 Jke
oosls b a8F Sl Lilel o odyles]
oor bopler 4 el gl hhwg SOlenS
O Jlfley lwas mld g Pl
slools  35ls > (Polygon Authoring tool)
LSS sboools ol oolauwl x8) ol ey
Kistler, type 9281, Kistler ) 4,5 axio g 3l ool
-aiges &, b (Instruent AG, Winterthur, Switzerland
bl g lanl oged pasine Gl 50 Ve oy

Lo ey JodllnSe Glagys ood 5 Lanal 5l

oolatuwl a5 og ol g a8 s Cpl jo g 28
oy sadlie ol JLalS fel (b &5 51 ]
ol @sl cnl @ ey Oley s ey Jodll S
g oo 105,k &5 g olsl jeleas
Lo o9, g olge
B S N
Jdlas 5l eslinul b .sg (IRCT2017082235517N1)
Sl B o 0,910 0,8 VY diged e So G*Power
Slojlasl e b+ /0 sl sme maw ;o /A 5Ll
b @S L ey 055 V0 I [VV] 05l Jol> <A Ll
Sholdl ol o eolanwl iulesl 09,8 lere a4 Cilo
bl loed ;05 ¥ g ) Al jlae oligel il
5 g 5l i 4 (g 9 98 GRSl g wan
Al oolaiwl (uz ,9u8 clw) Seca Jluows (g9l
Fadke Vol i ol VeSogl Soldl as ol 8l
Sad obesl Blo gl @S ey oLl lse 4y oy
B PPV R0 PP FORIE SO S RPN W AV Y
O 5l i plail Jobo ST SMac gmac OMSUw
90 b e (b codld og Ll b g s e
Shwsg Gagh 5l mes bajlae abox jlatldS 5,
S sl 005 aie slp g (osed Db (9]
e o gogesl cpally 510VA] ws soliul o goge;]
S asbcols, heghn e lagl glays oSy
L G @i, I gloanls S célye
3O Shp pgle o B A S slas sl
Jlo o (Stpmde il 5 sl sloginlosl b absl,

ol IV] ool ongs (F4VF Lo jo o ol 14V0

WAV Ol o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

e ey O3 8 53 3157 55 5 sl N850 5 b (S ST 1Y

5 e 2w [Ground Reaction Force (GRF)]
(008 55 ,glsS £ 5iie) gl oolsl o] psliss (simie
9 0375 lp (S Suop HliaS (iaie) gyl oo 9
JoallnSe (555 polie den ol b g)lal Julow
0395 0% 039 4 4z b e 4 ol 5lisS g e
ToSe gy 5 e (pl 4 el Jlog 98+
00 S (g 3>lg b s (339 (liee g ey Jod!
23iS polie [¥] wal oo Ve dae j0 e g
s 3 NS e W8 x (39" o ol 55 o]
V] W 5 o Vee dae o

Soelos g 4525 Sz TV a5es SPSS I3l 5
polie Slgld w0 Jly b eoliiwl (s bl
a0l Shapiro-Wilk yge;T 5l eoliul b laosls ol s
b ool auslie Caz (g5t geyl (P>4/00) 0l
5 b dow sles wau0,8 oolatwl 8y o, Layl i 4o
o3lail dlore gz ol plowl P<e/+ 0 (g ls s s
vy ws oolaul 5 alal, 51 (@) 3

55 0yeSilie S [yl 1 90 o lailias] Bl il o Silea
@) il ojlail = Lyl s

@ babogajl 98 5 (5 om lre Sll 5 (5 Sile
(Lo VY B A o) Jlo VIYFRVDOY L ooy
(pSshS OF b YY ) a5sLS FY/YFEANY
(ol VEO B AYD () e sl YOV/EYEY < /Y)Y
e b Gl Cal L Sl 5 e Slee 0
GSzd pol> pgh 0e s dee VV/VYECJAY
- olB 5 oogas slaailie zsl o 1, (ol cne IS

S olas o, ol Ll alise sl b als

99 (el a3 eoliiul g S HsSoly el
L wog ool @dly 05 sLad S50 j0 gy axio
Gr bl a5 )38 0ml @)k il 5l eslial
JodlSe o5 Gloools ase e Ve S8
o8y oy Ll s o b osls VY] Wl ks s
ORRgly 5 eoliiul 55 (5 WAL Cud (S e s b
New Balance 759, ) luSs o soge)] aen jo ol
YO ol o= Job ugd el aiion slls g (usa
balyl e cod (28 o) slo idgS Slass Sy e e
OB oly slagidsS bl o ABeS O 2l
Cls 09y ol il adBo ¥ blh e cou
2) 390 Slojgze (b ey Joall pSe slag s
Ao ,S Gl (X))l LBl g () il selad
Sl ey Jedll S slog s slaadlie )3 7 59ome
5 (Fzyg9) il aibee «(Fzgp) ansl oles slajlé
Joll S slog s w315 (Fzge) ool Jo
5 (Fyge) axoly olos slogls sl Y oo 5o ()
wlbpoles slasls sl X jeme 05 (Fivpg)
ol 5 (Fxpg) 9 (Fayge) liiul ale (Fxge)
sl Ggy 5l eolitul b Gullesal () loged) wl
2 Syge 4 Z g Y X sba,eme sl (trapezoidal)

i 20,5 dwle

Aot = 8t ((F552) + X0 Fi
IVY] st dsloms 53 S yp0 40 by 31 5liS
sl51 ,gkeas = Mz + (Fx x COPy) — (Fy x COPX)
sloddlie Y g X sl (G350 joome yoliaS (M)

s [Center Of Pressure (COP)] jLad 58 .0 asl

oy JedllnSe 59,8 (H sladdlisa By g Fy

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

) OHKen 5 g0 S8 Ams

Sgam S L o ol bl b o B A5l adlge oLl ale 5 ail b slojls L (P>+/+0)
39 (&S el 8, ol b gl e NY/P 2SS L8 el b )b LBl adie zgl polas
() jlogei g Jgaz) (A=+/FAD P=+/-10) l, 6o cine S| 55 A et 38, ofy b anslie

zol olade 5B o ccpl 9gzg L .(P>4140) ool

SIS OU35™ 53 A i1 03litl 5k 5 b 8y 0y Ly 50 (L Ol 159 I (SAIS >y oy ol gl (519 405 9l - 1S9l

N=18) Slo sb ir

Slejlasl P jlaio tlade ) ) 3B g s 9
(uleot jLzo (bt jLizo
AR CIYAA - IAQY VASI00FYAIDS YYY/AYEYY/04 bl wles SO0
NiAN IVEY AN ¥ FAEYY/VY /YYEYY/OF 5yl aileo
NI SIVEE /AN~ VVO/AAES-/YY \YY/AAEY /54 aols e
NV Nita! \AVY —YAAYEVV/AP —YEIVOEN VY bl wles
sl olud
<Y <IEAN —+IYYf A\ AR) Ya/OAED/ -V ool e
NERYN -[a5s —o /o FY IAAAEATAN VE/AALY/AA ably pwlos JPSKTSRETIN
[eVY SIVAY SIYYE SVVIYYEYOA SV V/OAEY/EA 5l pisw! aileo
<IFAD N YIVYY SV V/EVEYEA S\ vNEYEY ools s

IS o IWSIP< /40 >95t 90T

P=-/-YA) Golsga 5 (@=-VYO P<-[oe ) wnsl 990 3 2ol & ) olej 53 Liask slaesdl
o, Lyl b I¥IE o) /) Sgam i 5 4y (A= [FY - S5 oy el s b /0l aile 56 b
Ol 8l (GBS g (58, ol Lyl 4y s ASTL (38, 8l iolpdl S g 38 ol bl b oaolie jo

(Y Jsaz) 5,5 logs codilie zgl 4 o, ole; (A=< /VEY P=-/-FF)

s 5B b ey Jedl pSe 598 (B S

WAV Jlo ) oylad AV 093 Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

oo oy O3 68 53 3137 558 5 bl N85k 5 b (S ST FIYY

ol syl Cilizko (Sl 415 b (AT I 00wl (98 9 b pBy ol Lyl 90 3 o S g (5189 4 9l ¥ Sy Ol -1 5>

M=18) Slo (sl L5 (SIHId ObT385 10 485

Gyl L -G yml) S g A Gy oo
1 eIl P lado t yladie 56

(il lonmn (it jlne g i 3]
STy -[$aY N YV/A- /A YV/E-£Y/0A aily oles PRy
“IVEY “[-¥F -Y/YNA FRUSFEEIY FEIASEYYE il
ey < JARY YA VEIASEY Y YE/ATEY AN ools e
Y NERE! —eN ¥ VAIY - £Y/VA VAINYEY/QE sl oles Sl solud
IvYF Niiai -/ava AVAYEN /- A/ -+ /A ools e
VYD e f/-4- IRIARE TR AYFEN VY analy les IR ETIN
SRR -javY RN YSIA-ESIAY YEIVYEA/N ) Jyilaile
[Py~ WAL -V/FYE YY/A - £Y/AD IARES TN ool e

ks a3 3 Ll 55 o i ol duglic 4 55

3318 oo Wrosls
4 Oy loj g Sl5T HolidS e 5 oo gyl ol
35 5 i, oy b il ol e 5 ot
Sldsire bl LS| (55 (90 (28 ol b anlie
S (Y loges F Jgaz) P>+1-0) ol las |,
4 Comad (85 b (38 oy (o ol jolisS Sl jlade
(V' Jgoz) P74 0) 04 jlo sme (&S (g0 (538, o
S S T R N PR NP PO P B CE R
2 O% s FIVOEVAY) (45 L 058, ol (b (sogee
09 TV HVTE) (B (ga 058 ol & S (a0

P>/ 0) olas las (4l oy

S Fizo SIS IP</+d (95t Os0iT
Bl el adlie Gudlias] Glie ol laS gy ol
358> yuo) Josdl Ko (59,0 (A=+/YYF P=-/-¥0)
S 9 () ol o s A5 L 8 ol (o TN /P
ool o B cpl Ll (V Jgaz) cuwl asils i3l
Soxe B g soses adlie 90 Ll
(Y Jgaz) P>+1-0) o595 o gme (ypo) Juoadl oS
sy Sl oeSe (g5 s o s ol ol
o) b aalio o 1) (Rals 4y hled (5L o8, ol (b
L o(@d=2/V-F P=-/-AF) ol ol &5 o o8,
09 o gme Sl bl Ll a4 cpl s>
) 5 JoallonSe (5308 slas | lagai (T Jyaz)

ol e oo las 13, oy laylis g0 (b a0

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

vy O‘)&«h};@dé}l"\t’.“*ﬁ“

oly Larlyis 93 40 SFT 49liie™ _pleas! 9 ST 19lis™ g9l 0 ks o j 5T y9liis™ i pno j Jodl_pule (509 F pullent | 3130 —1 [9:Ae>
MN=18) Slo (b a5 (SIHId HI385™ 13 57 9k 9 b 48

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

o3l -Gl i) S -G i) AT gy
A (eSleot jlizo (bt luro
«[+\Y < [AYY AYAS YY/AYENE/EA YYNAYENY/E. (Eges wJL.ml
«IYY# <[+ f0 TARIA VO/-aEY/YY VE/XYEYN S 6&15—60L,\§ dtbgﬁi
ol S
AR RV N4 -V/AYY O/AREN/OA BIOYENDO S i S )
o)
ARG AN < /YYY oo e OYE[o 0 YY LYRRYN) = LY CRR R ¢'/~:5~°Cﬁ‘ .;l)'T ”L‘;,;;;f
I£14 S1$4 V/F- Sl VYYD —fe o BFE oYY e
Oy obo
A4 ARE «|\FY AFIVYEYIVE AY/EENNY ol Cs‘ JoT: i 5 C5| &
< IYOA AnAs A4 VAIXY A/ Va/f-EY/AY shiwe Cs' ‘3‘51
e IAD - —«NaY RS N = N P PR Y P A= TIERRA7Y) J9liS odles!
o5
o Fixo SHSIP< /28 (295t O50iT
l T e T A R — AT
1t I
ITs T.
1 T
v ST T e
- =
= =
4,
¥, s
r.
L] € Fa I § =
a Stamce EP ST % Stuwee
c - . )
. oo T AT —T e = il
- el
1 A o
- e |
g z
. - - g
L & &
& E A §
TR |

Y Stance % Stance

— 13 (S92 (&) (o) S gl (Lil— 0I5 (5947 (D) (0 St (§3508 (6900 (ANN) 4o (loj-( 5w (55T ) JIIg0
SO 5 b ioly Lylpd 90 L ST y9liis (5) 9 oy ol ke o)

WAV Jlo ) oylad AV 093 Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

e ey O3 8 53 3137 558y bl eyl 8k 55 b (7 ST AIYE

sl (b ey Sl nSe (2l g9
Tol @ Ooew) Oley o bl ad ol o g anily ules
Jo 56 9o (b (2l elad (5955 7l 5 s090e (595
T & Oy Ol eizes g Al el g ool
g )*-’l‘gs’ Syl aibe 56 (o - S (5950
sleaalse ganple Ols wis)S lo oK 5 Begg
2 Old gy a8 ol (o ey Jeall Ko (5950
a5 e ol 4 [YA] cll b e oS5 > S aali
Oy el pSe (9 glaadlie ol ol
5 e o ol 5o a5 cnl (35 el oS LuSiaie
i abelby o (gl a0y 3d 25, slegies
IvAl 35,5 oo yolo i
Jodl wSe lag s dliasl 0590 j0 pol> gl
o, b ils olad ailge Lleas] a5 ols (LaS (e
OB (&5 e 38 o) b awslie o S L (8,
I il V18 e 4y g ol ails (g ,l3 ne
ol BB 5 sogas adlie g0 jo Ll el 00 S
5 o1y Gyl soe BB s g o ge B
Oy o) S (Sl (58 oy (b 090 S L
ooliie g3gee )L 5 ol plis 5 (85 (e
Glocasl b g ogd e Jiiie o 4 a5 Cesl 40
Logg 5l om clacsl [va]l wsb o bas e calise
SISl el nlple aies ol alS clll
GRS, Gz o g wibee loj @ aly (5990
b olgsse 5 [YA] 0500 j2aS ol il s350e
GIL 25 el 1S ol 5 (S aslp
SYIgSs g,y cpl [¥e] sl zals 1) YU soges
A Gl (Siwly 056 25 Glpl s oS

oS oiagi I ] 0 o lawy (Hydration) (gl oee

& 5 )

&5 n b 5 S e 2l Glaghy 5l s
Shlo po 5395 50 ST jglaS 5 Llleoy! o6,135,L
g Blo b s

Al Ganbe & ol plias ol pagn s
Bl olS 5 soges o T8l oy » Sl
Dyl 1y ol calize slals b ey Jeadl S
Jo 5B b ey JedllSe (s3908 55,5 @5l el
oSG g o 5T a8 5l ST eolanal alis (ol
I eRSedr Gl el ke cul &5 Cl oy S
wiliged S (28 oy (b pla) 5 SU o]
ol cle a5 355 guan Holo aslllas b ls ol [YF]
30 Oglas woolainl 8590 (AT £o8 40 Dgldi el Sew
Sy S Al e Dolis by aslllae 950 ol
zol a5 Cel a5, eonl p ogdle ol asdllas
o adly poled 5B (b (e Jedll S (5925 (s990s
Sgi o0 oS o AL olyél jo a5 sl eolainl asess
(Cushioning) Sisgeals 311, o Jlas! cde oS
SASOde Cusls eg Sl ol [YO] Wlosges oo
dgd o0 (&S 3l eslatwl Sl Coge AF Conl Sel
oS ols las gels o 56 o Lols magi mbs Y]
Ll (b ey JeddlnSe 598 (2B
oy Lylys b aslie ,o LVY/F sga> S L o8, ol
OLSen g HSU .ol oads 2alS jlos (85 ey (33,
Tyl Slosire MBS crge (A5 andg 45 sl plas
[YV] 50,5 0 ols o 5l b o - 5l 5,0
il os gumen pOl> fagh @l b oS

Oy Bl czge (A5 Gands egh (nl o

zol 9 sl aile 5B b (soges (5955 zal 4 e,

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

Yo

31,02 5 g0 8 doms A

s poe Jlial s Wl oo g05e (nl wuled oo
Sl eolatul ass o B8l e o o1 jgbeas

I N
s g3y ol 5o 0,5 o)Lol 5 0)le ar olg oo alex
oolaiwl a5 ol Jb cé,5 13 axlllas 5)90 GST Sl
ol 1) galaie ol jl casl (Sae 85 51 o SYeb
S adlie LS Shegh (nl 5o (il nogdle ams
@ ks s S5 I8 pen e ey JeslleSe
$o 2 &S L bLl e i sl e
tbion e Sl S ling

JosdlpuSe sy ys 7ol g9, 2 ol iegh @
o o o s e ol L 5 o ol
Sgdso yualS o a5l eolaiwl Ay ols
Sogee adlie zol 4 o Oloy yo hagh slaaidl
Ses 5 b e 5 b oney el S 55,
JolloSe 595 (2B 3l addie ol 4 (o,
oy Ll (b polse 5 adly wles slajle (b (e
S O O oy lpl b oaslie o 85 L (8,
odlasl Gl s S ) eslid csls i3l
005 55 (e Jedll g8 (S90S (ool adlie
1098 9 SAS

9 Lbui uJ..\.”j ‘U’“'Qﬁ)" e o..\....SuS).m ul5055 LSALQ" )l
5 5 JS oo i oKzl Jlo coles

o 1,y gls,ad

S (S o6yl 5 Gl L AT wsls i
&8 ol osze b IV S e g (all e IS
P &L S polie pol> agh 50 eslitul 340
il cde oo i Blo gl GS glls 5osS
Syge (85 5o odliiul 3550 iz Wl os Egdge
Dgy S g5 5l a5 wil Lol regh (o eolalul
L oy oly lalyd )0 ol gl @l (ol »
e g Sote gyl polie 5 b pe BT S
b 5 Ggd o5 ofy Ll s b alie jo ol3T jolas
R S A CE X GO RV CT SN SR V0w I
Gy, e @y a5 ol (g3g0e jeme Jo> ,glisS
IrT seoce &) Sl 56 (b ey 5 b o S
7S ST gliS (s9; p (S 5 S (5905
Olas waled (nl péy e sl a8)S 18 ()2 9500
o Algs o O3] joliad asals yogr YU a8 Bilosls
Iev]l o3 Slss alal 4 by slacww! skl
Sleosly 8 o ol SRS o g 5 olj] gl
ol pode L¥Y] s)ls g ose amio o oW
Lesd 525138 oyl olml o (o 25 O] gliss
crge 85 5 osliial a8 el sas 3155 LV] sl
b b gl (Varus) wg,ls boolydl jo oljT joliss als
oolitl 8,90 8S oopl 392g b VY] 05 o 33, ol
Dl s 1) o1 jglsS zgl polie yol> imgh ,o
ol 5 051 HglsS e g Cate gl 4 Gy 0o
O3 5y oy @ o (GBS (28 o) (o ol pslis
oolaiul 0,50 (&S ol lid (gl Jae BB 55 &S

Colex JUg,8 mhaw j0 1) b wgd pol> iagh ,0

WAV Ol o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

e g 08358 53 3137 558 5 el )18k 55 b (S ST AT

References

[1] Burnfield M. Gait analysis: normal and pathological

function. J Sport Sci Med 2010; 9(2): 353.

[2] Moyer R, Birmingham T, Dombroski C, Walsh R,
Giffin JR. Combined versus individual effects of a
valgus knee brace and lateral wedge foot orthotic
during stair use in patients with knee osteoarthritis.

Gait Posture 2017; 54(31): 160-6.

[3] Robertson G, Caldwell G, Hamill J, Kamen G,
Whittlesey S. Research methods in biomechanics,

2E: Human Kinetics; 2013. P: 85-211.

[4] Crowell HP, Davis IS. Gait retraining to reduce lower
extremity loading in runners. Clin biomech 2011;

26(1): 78-83.

[5]1 Zadpoor AA, Nikooyan AA. The relationship
between lower-extremity stress fractures and the
ground reaction force: a systematic review. Clin

biomech 2011; 26(1): 23-8.

[6] Cheung RT, Davis IS. Landing pattern modification
to improve patellofemoral pain in runners: a case

series. J Orthop Sport Phys 2011; 41(12): 914-9.

[7]1 Milner CE, Davis IS, Hamill J. Free moment as a
predictor of tibial stress fracture in distance runners.

J Biomech 2006; 39(15): 2819-25.

[8] Ferber R, Davis IM, Hamill J, Pollard CD, McKeown
KA. Kinetic variables in subjects with previous
lower extremity stress fractures. Med Sci Sports

Exerc 2002; 34(5): S5.

[9] Yang P-F, Sanno M, Ganse B, Koy T, Briiggemann
G-P, Miiller LP, et al. Torsion and antero-posterior

bending in the in vivo human tibia loading regimes

during walking and running. PLoS One 2014; 9(4):

€94525.

[10] 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. J Biomech 2016; 49(9):

1705-10.

[11] Kothari A, Dixon P, Stebbins J, Zavatsky A,
Theologis T. Are flexible flat feet associated with
proximal joint problems in children? Gait Posture

2016; 45(10): 204-11.

[12] Kaufman KR, Brodine SK, Shaffer RA, Johnson
CW, Cullison TR. The effect of foot structure and
range of motion on musculoskeletal overuse injuries.

Am J Sports Med 1999; 27(5): 585-93.

[13] llahi OA, Kohl HW. Lower extremity morphology
and alignment and risk of overuse injury. Clin J

Sport Med 1998; 8(1): 38-42.

[14] Kitaoka HB, Luo Z-P, Kura H, An K-N. Effect of
foot orthoses on 3-dimensional kinematics of
flatfoot: a cadaveric study. Arch Phys Med Rehabil

2002; 83(6): 876-9.

[15] Nawoczenski DA, Cook TM, Saltzman CL. The
effect of foot orthotics on three-dimensional
kinematics of the leg and rearfoot during running. J

Orthop Sports Phys Ther 1995; 21(6): 317-27.

[16] Nigg B, Herzog W, Read L. Effect of viscoelastic
shoe insoles on vertical impact forces in heel-toe

running. Am J Sports Med 1988; 16(1): 70-6.

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

vy

31,02 5 g0 8 doms A

[17] Faul F, Erdfelder E, Lang A-G, Buchner A. G*
Power 3: A flexible statistical power analysis
program for the social, behavioral, and biomedical

sciences. Behav Res Methods 2007; 39(2): 91-175.

[18] Lange B, Chipchase L, Evans A. The effect of low-
Dye taping on plantar pressures, during gait, in
subjects with navicular drop exceeding 10 mm. J

Orthop Sports Phys Ther 2004; 34(4): 201-9.

[19] Kadaba MP, Ramakrishnan H, Wootten M.
Measurement of lower extremity kinematics during

level walking. J Orthop Res 1990; 8(3): 383-92.

[20] Association G. World Medical Association
Declaration of Helsinki: ethical principles for
medical research involving human subjects. J Am

Coll Dent 2014; 81(3): 14.

[21] Jafarnezhadgero A, Shad MM, Ferber R. The effect
of foot orthoses on joint moment asymmetry in male
children with flexible flat feet. J Bodyw Mov Ther

2017. [In Press]

[22] Almosnino S, Kajaks T, Costigan PA. The free
moment in walking and its change with foot rotation

angle. BMC Sports Sci Med Rehabil 2009; 1(1): 19.

[23] Cohen J. A power primer. Psychol Bull 1992;

112(1): 155.

[24] Eslami M, Begon M, Hinse S, Sadeghi H, Popov P,
Allard P. Effect of foot orthoses on magnitude and
timing of rearfoot and tibial motions, ground reaction
force and knee moment during running. J Sci Med

Sport 2009; 12(6): 679-84.

[25] Miller CD, Laskowski ER, Suman VJ, editors.

Effect of corrective rearfoot orthotic devices on

ground reaction forces during ambulation. Mayo Clin

Proc 1996: 11(4): 25-31.

[26] Dinato RC, Ribeiro AP, Butugan MK, Pereira IL,
Onodera AN, Sacco IC. Biomechanical variables and
perception of comfort in running shoes with different
cushioning technologies. J Sci Med Sport 2015;

18(1): 93-7.

[27] Hsu W-H, Lewis CL, Monaghan GM, Saltzman E,
Hamill J, Holt KG. Orthoses posted in both the
forefoot and rearfoot reduce moments and angular
impulses on lower extremity joints during walking. J

Biomech 2014; 47(11): 2618-25.

[28] Begg R, Sparrow W, Lythgo N. Time-domain
analysis of foot—ground reaction forces in negotiating

obstacles. Gait Posture 1998; 7(2): 99-1009.

[29] Kulin RM, Jiang F, Vecchio KS. Effects of age and
loading rate on equine cortical bone failure. J Mech

Behav Biomed Mater 2011; 4(1): 57-75.

[30] Queen RM, Mall NA, Nunley JA, Chuckpaiwong B.
Differences in plantar loading between flat and
normal feet during different athletic tasks. Gait

Posture 2009; 29(4): 582-6.

[31] Ntim M, Bembey A, Ferguson V, Bushby A.
Hydration effects on the viscoelastic properties of
collagen. MRS Online Proc Lib Arch 2005; 3(2):

898-9.

[32] Willwacher S, Goetze I, Fischer KM, Bruggemann
G-P. The free moment in running and its relation to
joint loading and injury risk. Footwear Sci 2016;

8(1): 1-11.

WAV Ol o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.8.7
http://journal.rums.ac.ir/article-1-4056-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1397.17.1.8.7 ]

e g 075587 533157 558 5 Ll e 8L 555 b S ST FI YA

The Immediate Effect of Medical Insole on Loading Rate, Impulse, and Free

Moment in Male Children with Flat Foot: A clinical trial

SM. Alavi Mehr!, A.A. Jafarnezhadger 0’>, M. M gjlesi®
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Background and Objectives: The prevalence of flexible flat foot in children was reported between 20 -78% in
previous studies. Flat foot can result into mechanical deviations in lower limb alignment during walking. The
purpose of this study was to evaluate the immediate effects of medical insole on loading rate, impulse, and free
moment in children with flat foot during walking.

Material and Methods: The present study was a clinical trial done in Sport Biomechanics Laboratory of Islamic
Azad University of Hamadan in 2016. Fifteen children with flat foot (Navicular drop greater than 10 mm) from
Hamadan schools participated in this study. The kinetic and kinematic data were recorded by the force plate and
motion analysis system, respectively. Paired sample t-test was used for statistical analysis.

Results: Using medical insole, the mediolateral ground reaction force component increased by 12.6% during
push-off phase (p=0.015). In the medical insole condition, the time to reach the peak of vertical ground reaction
force component during mid-stance increased by 5.9% (p=0.044). In the medical insole condition, the time to
reach the peak of mediolateral ground reaction force component during heel-contact and push-off increased by
10.1% (p<0.001) and 3.4% (p=0.029), respectively. Also, during medical insole condition, the amplitude of
anterior-posterior impulse increased by 10.6% (p=0.045).

Conclusion: The used medical insole in this study can possibly have positive effects on the amplitudes of
ground reaction forces. However, this medical insole did not have any significant effect on the vertical loading
rate and free moment values.

Key words: Foot orthose, Ground reaction force, Low arch foot, Moment
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