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Abstract

Introduction: Pronated foot, one of the joint foot deformities, can affect running biomechanics
and risk of lower extremity injury. Fatigue due to heavy tasks can also change the biomechanical
parameters of locomotion. Under the fatigue conditions, the biomechanical differences in individuals
with pronated feet are more easily identified. Thus, the main objective of the present study was to
examine the effects of fatigue while using double-density spike shoes on muscle activities of the
lower extremities in patients with pronated feet while running.

Methods: The statistical population of the present study consists of healthy people with pronate
feet in Ardabil province. A statistical sample of 22 people aged 20-25 was selected by purposive
sampling and participated in the present study. Statistical samples were divided into groups. There
were 11 young men and 11 young women with pronate. The navicular bone sagging method divided
the smooth and healthy plant groups. Electromyographic activities of the selected muscles before
and after the fatigue protocol were recorded. The statistical analysis was performed using the SPSS
software and running ANOVA (p<0.05).

Results: Results demonstrated significant shoe, fatigue-by-group interactions for biceps femoris
muscle activity before the heel contact phase. Furthermore, significant shoes, fatigue, and group
interactions were found for vastus medialis muscle activity after the heel contact phase (p<0.05). On
the other hand, findings showed a significant effect of fatigue-by-shoes interactions on vastus lateralis
(p=0.021) muscle activity after the heel contact phase during running. On the other hand, the result
showed that tibialis anterior muscle activity after the heel contact phase was significant (p=0.017).
Conclusions: The results showed that using Double Density Spike Shoes can improve the risk factors
for injury in people with Pronated Feet.

Keywords: Fatigue, Pronated Feet, Shoes with Spikes, Running.



http://dx.doi.org/10.22034/IJRN.11.1.6
http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/IJRN.11.1.6 ]

kg5 Al Sl 1 3 (iSeilyd iy s pald
3 b)wc\\ b)gbc\i"“}gg

10.22034/IJRN.11.1.6

NG (15 9ilog wSI s Al g0 93 (wwid O (Fwo S 31 0Ol (g 3O (T
W99 (b Cudg 9 5L b 81 B 4o Sl Pl

T 63U oo 3l s Vo 79,5315 s e puol ¢ 5, lendl Biveo

Ol edwdyl o (sl 3ase ool o awliiilyy o 5 pole 0aSiily ¢ b)y9 SlSogus 05,5 o) ys SeilSogu Al i IS (ggomatila—)
Ol edwdyl o (dwdyl Base ool o awliiilyy o (5 pole 0aSiild ¢ o) ys SilSogus 09,5 ¢ o} ys SilSog jluiily Y
Ol edmdy) e o)l 3azee oSy ¢ pwliciily) g 5 pole 0 SN ¢ 1) ys Cu o 09,5 ¢ )9 Cupde (65D (gormiily —Y

O—W ol ishy ‘u_ww‘” 9 =y F5_l§ 0aSishy ‘u—"z).)9 &JKAw 05)5 ‘r.«i})')9 gi.u&ay) )L«_wl) 55)_§D|):)nx> u_lf—).wl :Js;—aww szi-ﬁe
ul)_z‘ sJ_,,gJ)l ‘Tlf,gb)l

amiralijafarnezhad@gmail.com : J.os!

VYNV e bl VEY/FNA dllio by

PRl s ol s g g0 (SlSogey 1 1l (o Ly @l sl (gylominl (S lgie anr gy L i
A yii i) GS o (Slage (sla el b alg (e e (sLa)lS plodl a3 ¢ S A0 150 Slow
! iyt eyl aalllan Lol B eyl iy gt o srlaslis 5]y o), 81 | SlSagn (sLicglis o St Layl, 5
by Lol 8l (o plisl edlias (S5 gleg il (sl adlge 1o (s Jod (S (S Sl ool (pp ) (s
o= AR (S P =

o syl diges ol St )l il gy sy il 5 9 obye |y yils Limgy (sylal dnal 3,87 g
W Lla 100,88 iy sl adllbae jd g OLsal diedin (645 dges g, an Jluw Yo=Y iow asialy L ,85 VY slass
S’ slo 09,5 (g8 a9 plgFeinl (Sl g I asng g sl o M s ) 9 g 2
525 i e (Sd S g 3 dm 5 b i oLl eMide 81,8 gm0 S (elb clad s oolital Lo (L
i o 5 4328 3)50 ()55 el 03l Ly sl ly Sl (yseil 5 SPSS 1531 5l oslis ol Ly gLl o
(p<+/-0) edys

Ly ol 5l Jd ol g alie e lob (gl 09,5 (Sid dp 285 oy (ol 31 a8 3 Lt ol Ly
L olod s koo 53 (e (ig Mide @ lab (gl 09,5y (Sind Lo S (o (ol )5 ieen 9 Ly 4l
e B oty e e lab (gl LS 5 (S oy ol 5ol L5 Ll ¢y 53 (s 51 i onlia Ly ai_sly
alac cJld 4 S ol s ol K05 (s jl il joline agn s o ail U wled i dds o 3 (P=+/+ YY)
D=1+ V) 39 s oine (ool Lo dy aisly Uy yolio 51 dny ad yo 55 ool 3L

<L s o8l o 1y col yhas | alge alg co (awdd Jod sln (5 dS 3l aaliul a8 ol Lt ol 3G gt At



http://dx.doi.org/10.22034/IJRN.11.1.6
http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/IJRN.11.1.6 ]

V€Y ,.y_b ) D)low:} 3 5,92 cd)l}'.u:).;)b M!,S U"““S}" dg,.w)

58 S womed 5 (V) Adl o Pl g cld b
y oy L cl (pSan 5 0 g sl b
A Cumus Gl Bu5 (ol b L(VY) asil ail (5B
)—LJ-.>ui?—D°L<9QJ—.{9>Q—:>)> 4;‘_“)195[3 wlasl uu_zz»lf
OiliS Jlie lamie 4 (WY V) 20,5 (S 4l i
WM‘U&QD»)‘WM9)JA_§M‘OM
Jil g b s sl conas o Sl (SSiS 5 sl an

(YY) 23,5 cadl s col psizman
bzl ol i 3 0 yS5e gl ol Sl (S
4 (\\c) J._wb L,’_a.ﬁ)')9 du u»_oS )l odla_wl A_)‘y e
S 50y ol3 So5 5 L a Al ploasS g5 b
Cdiyd g o oy OMae a_lae u SlS,8 515l
csiaasd Jd sla (i aS il aolawl pB i o ol 5
Mbww@o))]9du&wu»)bulywa
= (V0) S5 Sl (o)l o, Sl g e g
sl g (g Sl GRS P e (S0 S
ddzio Glalllas 4 S Cl o Fie sla i aS Ea g
)_:d_fdl aalllas Lol il oaly )1)_9 )y )2 |)Lm u]
o Jols |y (oS ola s a il 00, S 3 S el (Swd (g9,
B ]y Siws )5 ol a oo gn 8k 505
sl ol 8l o s o sla i oS 5l ealar !
3 45 Spgb dn il 03l 5B () 3j90 g
ObS g A > do (o Sue sla 1S 295 ol )50
duuy)_swubul_owuu_og)‘obwly
Cadgp s Lol sl oy liss plasl eMae 81,55l g oS!

il (o i gd > 50

JLRvIY)
axaly gy (o]l 5 (2 das 95 )| Sl Simgly
Csgn sl b o) g oy |y sl iomgh ()Ll
Cbgp L sy sla dabges ol JSis o)) ol
el dge B (B yme (G| paatie S bwg
Asge by dn Jlw Vom¥e gw dieb Ly 5 VY ol as

55

doddo

bwgioad plodl Sy, el | (6 g
aizjp oS 9 Yl (oo pid Sl s a9 039 (L]
s e e ailiwlio V) 3, (lehd )b 59
el olyod Slodio 3,5 gad Lo Lo e Jled ool o
i jl ez gl Baa Ly gy 5 (80l s
el i g (g pinls ol 6yl S0 il
ploslopeq Lo losciwl yiiin 4y ( Joles Cd )y iy plal
e R U ETS P
Mool conge 093 (g aS > Comnb an ang L e i
ol ool S (S a2y e (Ko
et Ll 3 (F) e sy ol o ]
sl g olsS clm el by a8 cl sais olsS
oSl o JLis dan 4 w8 o i adiae coled s
pSlac Sy 55 (8) 48 (o s 35 S
S5l sl (K Ll S g gy (b (Sles el
ol U () e Cmnl (el Sl plas gl ol
oyt P sVl e a9 Edleb ] )3 ol 292
Jeesio |y as 1 iy @loto w1 oBaes jI 5+
(o3 (stimo 10l o sl Dol Jalge (V) B9 e
A) 2 P ) S g e (o Sasl 5 (e S
Wb o 59y bz plasl d La cawl o) s 4]
Uy csion by ad)le (s (o Lo ol ol 148
Dy

b g8 Sl eel S el (das)le Ly g
sl A £ 5l it 8l L olyom 4 S i Ly L5
Sty Sl Sl Ly (3D a3 (9l ol
¥l S a9 lgmil w8 i als el ol, 8l
3L Sl ol Lz o8l ol (V) 295 00 o Lo
= o=l A a5 Ly ) (Sllegn sl
5= et 093 23 3ls 23 el algipo L ol
9 K yianed OMae (Sa S o ks phil s co ]
drlpe Ll i izmen (V0 ) 355 )y on
Cuon sy ad)le Jds o gang) gl Sl a5 8
deoyd VY b ol 8l o cigy (b g doyd il o
L i sl sl 358 S (1) ol a1 355
9 55 s Ly A5t e (- Snm 3L 5L g
el el bl e 1Sl elaylis s diajls oyl 45


http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/IJRN.11.1.6 ]

Ol Ko 5 (5 il Buo

903)5 15 ((Hio 59y dland) ()jg JeS (g el
ol 1y )Y e80b lgstil (53] )l ie siel s dae
15 550 ol Cdl e 6yS olasl (V) amd s
odlaiul Lo o] 1 Sko 51 g 0 )1, S5, acw dg05]
Vo e 9] (g5l sl ol lie 51
P9 (o 7 5l i by ol padld ioned g ytedde
(Vo) €8 (e )8 g sls 09y

GlSS ol ey 5 gl Gl dd 90,5 o
pLosl (idd J3 (i L (60 WA e 3 1) (9
oSN 39 s L 5] (8 S gl il e dled s aly
dions 45 alSin g dmiy aiil La S3gejl pamgd
Sl Bam 5y5 0 pl5 o lali Cpr (g0l Lawgi gy
Oied LidsS A ML jLas (agejl Jolw Ly ui
el Se (6955 sl 031 (V) 292 51,55 o) g a0l
Oly—is 4 GBS LS b gl sl pingd (b > e
L (FZ> 10N g9,-5) (ysej Lo Ly s 4l (ol bl
3235 (5 (FZ <TON (e 51 Ly (5 ety o 2l
559 LS L gy Sl i (S JSSg (TY)
39 (Bloo ghaw) b (gir Jmd 5 S 9y = 03L
O D yedie ol d e b ol aMie Sius U
o8 pghie yobo any B lups Jed 5 g9) imsd
OBAES &S b ad (e e I olRiwd 35k Sl
590,89y ol )3y toglS oy L |y Lilo]]
il el )3 ptoglS S aBEY pa Jed sy
15 B 8 5§l oacd STl (I jlaal il
g Sygm Ve 8 elde jlosliinl Ly ads o 0 01
Lo WY sie o Buiss o8, aS —alKin (YY) amd g4l
olal U ad ol Jed b cus o a0, i)l5.5 1y iy
Jsb el Sws gley et el o i
Al p pead I el plops ol el oge
cls (elyal diBs ¥ ) oy (St S gy i
S Sl ey TA Ly S e lshe )0 WVl il
(V) sl aasls s

9 Samed > S L (iagd bald 93 )3 5l imgly
S plye by pBl (3480 3 48T (gese (Sree IS
U (e LS b plool b A algs 4l J,us
b 2 cign by el o pSiy Saa Ly
pilSe ol cwl oads sl SV Cdle ;5 ied
035 o)Al Ly g (Hgase (Srpo sl 1S 50T 5 b

4

N8le s jlegimgl ol (s adges s Sl (el
s 9 78 (9ol s L el oz 3yl o))
o Ve S8l sl a8 us eolaiwl +/+0 (g hlixe
)IﬁOS)jsﬁ)Jd)Lp]dl_&’ M}AJ.(\F)J_»UMD9)5)_Q
e BdSS gl Sl ey g Gy 4o g0 93 3 5 A8 S
& Al Jold Liasgh il zgyd (slajbixe ol plool )
(as Mo ‘d.\_”ls’)‘ sle o)low cu_>|)? <M
L g e (o 0l piiiy plsl Jo b OMs] ( SMae
Olo) ) &blS oy 93 (o (S (S5 cleb 29
ol g L (3ge3] 5 (sl 29 Limgly ol
P S b Cgs (W) 408 jas e s 5o g
A0S sl S Al cols) La iagesl 5l Licagn
S—by pode )0 M a eS8 o sl iagh icnen
. d)S 80 ol oo Jwd)l (S pale o8 sl
39eil Sy S (1315 o o8 i) ¢y 5L
Uiy sledliiwl Ly )Ye ool ozl Solidl jas L 5l La
‘09_9)‘1 o=l st sl (VA) ass eolaiwl (g0l —togs
o 69y dmp sl L L5 ah aulgs g0l )
o Ao gLyl amy ) B g9y 1055 by g iy
a2 A el 3 5l 5 ol angly a8 0l el ol ass
STl 465 g el ol o oy Jaaie (V) 3,05 1,3
u—hy’}] D)5 sl ) QL8 (S (218 9 (3D sl
35 Jnlete gl b g J3b an (S L e g Ly ey
Joe (3 Cpmdg) €35 B Cmdg i P L e
u19:>b_w| Mﬁdd_lwls 4‘_}«._{2_5)] o.)l.o.LwH_’W
S5 ol yte (o asly 3 der e LS )Y Sl
4595 a4 odbiwn] clls )3 aS a A wlgd agesl 5l
235 )8 il oand i L 93 1 99y 09 45 ]
o L) Ye Sl lgse il (S alols el o]
iy ddiold gl s cd g (6 yS 0jl00l e
Owo) o U ¥ S5l leseil alols 4liwe 1 (ookiws))


http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/IJRN.11.1.6 ]

V€Y ,.y_b ) D)low:} 3 5,92 cd)l}'.u:).;)b M!,S U"““S}" dg,.w)

ANOE VA LB XYV £ ¥R ) cign sl 4
S (VENAE VS Say o055 (asld o YO VEY
A8 Y[V EVIVA () Sy sl Mo ()55 09,5
£ YD S 0395 Lasls S YO VIVY yjs A/ORE /1Y
A0y g )blime caglas (g )lal LLsd 51 (Y/VY

idS (oles y 31 > Sl 9o dliae s ol L gl
g3 o Ly il e ) o i 309, S 5 o
aS ol s s acwlio (P=2/4V8) ail (o ol
dm oy e 09y 5 50 i wdd oo i sS il eolawl plS
iy 8 s Al b S Sy §
cadled o i s duwolie , S0 By bl wl ey S
OL55 095 4y Cud (3,0 09,5 )3 (Sl yuwgd aLiae
Jyios) ool sy s S i kil S
alae SO sl diely aS as saalie yiomen ()
ey i 3 05, 5 (S5 el 515 (o8 S
(P=+/+3Y) il (—opbslize yamgd (o Ly aiily oled ]
P o8 Bl alae b ob Lis s auwwlie
SS9 5l aem (s y0 09,5 53 (is Jod Sl odlaul
=i duolie 8L 51wl ed, S Iy ioli8l S
Camd 555 095530 —olad Bl alae e Jled ol oL
ot ey 3 S § sl S ooy m 0, 4
alae e bbby L gols S0 By b 51V Jais) cul
Sl alesd o (Siwd g (i5aS ol 151 0 518 e
(P=+/-%Y) il oo Jholine amgdy (o L ail wles
oo adae SO Sl e Jled aels ol s s duwldo
Doy o35S 53 s Sy S il S
b 03, ay Bl S Sy
Csianasd o> eSSl oolaiuwl 8 ol L s duwldo
Ot adae el (Sws JSTgy Sl 0L 09,5
2 oz |V Join) Cml 03, STy il o)l
Ay adand )3 09, 8 g (S (S (Hald )5l ()
313 g aliie Clb g0 o Ly el s §
3y s (s dunlie (P=+/4V8) el (o hline coglss
dx 0 05,5 )0 Sumdd Jd [idS Sl edlaiwl plSin 48
iy ials B o alae el Siws Sy
(Y Jgis) el 03, S

FA

3l oas ad b 55 Sog g (S (g—0)l 5yl ]
2o gle fe bl > Jod gl LS )
S el oais sl u 59 Jley zje aa Ly
S)loali sy ©yeo 0 L g (65 ole o)lowal g
by Maas el (Y0) 1S sl 1) o ccsgyn b
Cowly (2B o o Byt (3 (oo L8> olad 5
S (Slee sy alde 5 6555 e () ywg ()
Ned don g B k> e 93 13 (1490 (e yd Sy S
oK jl edMae SO Sl e e e gy s els
§oskeo VY a8 Ly (glo, ol JSi) daBsd Ag/ AgCl
MQ Ve (63955 uoiliuol 55 30 U 55 10 5l 5 tasdio YO alold
(=2 Lde p» Jo o W) <cdb mli by o ¢
e (SR B =g S () )ild gL izpen 9 550
Gl (815 gslog Sl ol sla oaly S yilid Cgs 35
=SSl e dld g o)y dbged Fys imen (VF) A
ST SN P S KU S PN | I BN Vil S W P | P
& 4ol 4oy 3b (C2HSOH- Josb1 Zv+) Js I L
ol b o cgs (YY) ai plosl SENIAM
Biometrics datalite |3 8l p, 5 jl wMae S sl el Jled
9 L o3l 9= Jl_p)J J_uba ey > A odla_l
ol igeil 31 S i)y slom (pgail Sl ealisal Sl
03a0l L Lusbylg 3BT (o yLal ygmojl i oolisul Sy
d_uslio g (Repeated measure ANOVA) )|, <G sla
A ool 09)5 99 09—0)1 o= 9 09_4)1 uu_») O La ool
090 S 9ol Bl (g gl J| sizen
N33l pys b 3 L Jodow (olod o odliiwl 24,8
Ao ool wl p<'/'0 )_g])g Lﬁ)b (o ab_w 9 V24 SPSS

o il
Motso e 09,5 o> Lt L (53903l (bl Sg03 Sig


http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

] E-X WS

RULS NS

SR I PR ES

b b ansly (o I 8 alasd 3 s o3 g J S (Sl sl (b (3 9 350 09)5 93 (38) Ve (uilS 8 o bl Sl ol

92

Ol 09,5

Obj 0955

3

P

«w #0 (40 qeFIn
M R0 asTIn
«w B0 (A0 qsTIN
3 POEAD gsTI
«w B0 AT qeTIn
M A0 asTIn
1 FOIAT asTn
5 O [0 qeTIv
Tl s~
1€ s66e
16 sor© et 6o
1€ et s € sf6e
15 et s € sf6e
1€ 0" 5o € o™

1€ o sor o™ € 6o

ol Bl

IS F AVAA

AG/Y F QA/VS

S\ F V4/04

\A/% F SV/VY

AMA F Q\ /4

\4/Q F 0\ /04

\IAF 2\A8

\Q/A F AS/AS

\C2YN

Al

AL/

\AL/

YA/

\V4/+

AZA/+

e g

M/FON 04/4A

AV/ALFE S\ /6d

AMY F A8/A4

AVFN VA

4\ F AG/AS

EAYAY APV

AV/EF AL -A

$4/A\ F AN/SS

Yov/-

VAA/*

AVQ/-

QAN

XY/

AdS/

AAle

4
A\ F BA/SA
AMLF AL/QZ
ENVERAVA
VAIA F AZIV4
WO/ F VA/VE
AN F A\ 6od
Qe/Q F AN/QS
AG/AF A\ /eg

AQL/-

QVA/+

\VQ/+

AA/.
AAl
YA/

\Ag/+

|»u

A 1O F A\ /eg
AY/A F 0A/AL
VAN AEC/AN
*A/% F AV/S
\ 4 F /08
YA/A F LA ed
A/AF QA8
Ya/%o F A0/d4

YAQ/+
cAd/e
W04/

AR
SA\/+
C7N N

SN+

L;V.I) L';u.ul)

\d/% F 4V/<44

AMALFAL/QL

AUANTF A VS

SANLF AV/44

AV/Q F \4/04

AN F A6S

YAIS F \+[44

*AJQF AV/AS

V<Q/+

VAA/-

AVQ/+

QAN ¢

YWY/

Sy o9

44\ F AS[44

YA/ALF Ab/VA

Q/\A F QU/AA

AAF\-/VS

AVIAF Y- [V4

M/ F -Z/VQ

AV/SF MIVS

WV/% F AL/

\CAIN

Vo /+

SN+

~.>\.

AR/

AVA/*

S\ef

P9 4o

AS[\ T A4/44

AAALF Bl /A

SNO F A+ /84

Bo/AVF “%/%d

VA/S F YAIAA

(A% F Qb/44

AZ[Q F -V/44

A\ F V4[4

B/

AVA/+

\YQ/+

A/

AQL/+

\v/+

SAA/+

5
B
3

Y

QA/AN FAVAS
A /AU F ALSA
A%/Q F WA/\A
V3/% F A4
O\ F \A/44
\AF VA4

Yo/ \ F WV/AS

P>...o
£

A% F AG/VE

Yov/«

Abd/*

QQ\/+

.qu\.

b/t

AL/

(PYVAS

[ 02-20-920¢ uo Jruifi woly pepeojumo(q ]

[9TTT'NACIFEOZZ 0T -10a ]


http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

«

td

fi5el

V€Y ,.y_b ) D)low:} 3 8,9 cd)l}'.u:).;)b

3SSle Y Jgis

Hlsbiwl Gyl

b o

2 b sl oled jlas dasd ) (s o> g S8 S jledlatul (b () 5350 09,5 93 (35 ) ©Mas il )b

ORe> b

Obj 09,5

Ol 09,5

4
S
A~

]

4 T asw
&m0 geen
el FOEE0 asTIv
S TRl S
1 Rl S T
A om0 gemy
g OEEC asTw
5 MOS0 asTin
156 wrrs”
€ s%6e
16 g0 et 6o
1€ 2oy sre0 € fhe
| oy e 6 566e
156 o™ g € oo™
1€ e g s 6 56

el sl

\V/AF bd/-A

40 /F% YV/e4

A0V F A4/44

SYIY F QV/VY

QLY F 4\ /64

ASIY F Av/8Y

W\/AF A4

YAIZ F YO/44

A/

VA4/

AL/

LAY/

0/L10:
\7N

ASY[-

e glig

A% F \b/04

AVAVE YA

*Ae FQ%/cA

WUV FAVAS

Ab/d F £4/00

WY/A F QV/AY

QV/A F QV/+4

W\ /4 F A/

\Ag/+

AN

0/566
YA/

ALY/

3
Y
Y

AG/A F BdAA
V4/IA F B\/V4
VA% F YQ/od
\S/A\ F Vo/A4
ACIAEAVAN
VA F ANAL

\S/A F VYIS

S\/e F A0/

PYAVAS
\Q4/+
YVA/.
YA

0/599
VAo

YA/

3

;

r»u
S\/4 F YAIVL
ANV F ALQ0S
AMY F AMAS
QU/IAL F AA/$Q
Vo/A F ALNAA
ANQ FAV/VS
AQ/Y F AQ/NS

A F \AVS

AXQ/-
<44/
NS/
VAL

0/6SS

Y4/

L\ o/e

@‘) C,w)l)

“%/A F A/04

Q410 F V/AA

QA/AL F Ad/V4

Yo/4 F QV/\4

SAIVQ F VO/AQ

04/%* F QA/SQ

QA/\Y F 40/-Q

\A/Q F 40/+0

L0/

b/

044/

*AV/+

0/950
AVQ/.

AL+

Sy g

Q4/AL F OV/VL

YO/AQ F VQ/+Q

Q4/AA F SA//QY

AVIAQ F AQ/AL

\A/S F 08/VQ

VAJAL F Q0/A4

QU/VA F QA/AS

QAOSF F AQ/44

YaQ/.

LYQ/

*AQ/+

EAVYAS

0/0LL
b0/

CA\/e

89 4o

Q4/\A F 04/AQ

AV/QY F Q\/00

Qd/%4 F A0/44

QA/Q4 F QL/4Q

Q4/4Q F Q4/QV

QA/Q4 F 04/AQ

QA/VQ F 0/0v

QV/AQ F QA/QY

\AS/+

Abb/*

M/

YO/

0/259
WATE

\AG/+

e o

Yo/AQ F AQ/VQ

QA/AQ F V4/Q%

V4/04 F 04/QY

Qd/48 F VA/QY

/04 F 4V/04

YO/O4 F bg/dA

VLAV F YO/Y

[RYZE AN

©A0/

AXQ/+

SAA

\AA/+

0/9L¢
<4\ /-

cAd/e

[ 02-20-920¢ uo Jruifi woly pepeojumo(q ]

-

O.)Lé.:_w‘u_fb)ﬁ ;A—w/“ S )—’I [Cmd P )_"0.l> uua"o }I du
b e lisee gaw gy g slo f Ly gl yisS )]

Cogp b Lol al pp edae Sl e Jlad ullS,8

p>.,..a
Y-

D9 (4290 > )

oy Ly Bl olod jl Jd ads jo 30l Lis ol
i dS | edlatwl pl i > ) gy abae e Jlub

cdlad (Y Jodn) ol asdl il su il o sla

[9TTT'NACIFEOZZ 0T -10a ]


http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/IJRN.11.1.6 ]

Ol Ko 5 (5 il Buo

Oy 00 Mol g Al S leis dn Al 4y
e e 31 ol s L (1Y) 15 (e o
OB by (lid S >y el i g by
o (st L gllas | 993 (h (s 4o 2y (o
e i 3 S a5 3y Ly 5l
il g a 59y Ly eSS a poie e
2 Olllas a5 jobilan 058 (0 Juade dpd (slag s
M pro y Lol s (YY) aoledly lis (Siud ials e
Cigp sl b ol 8l o suwid o gla i S as
pll eMae (g5lw Jlad blsd 4 YL —isu 5l gyl
P 4 S ol i m sl oy pomes Bl e Sl
SS9 5l (e 09,5 53 (s Jod S jlodlaul
ol o3, Sy ials Bl oy dliae cld  Sus
ELE ) 5 0y d iy (IS g9 45 Col oA S ()]3S
o 55 o 3 (5 (STl alind il e,
P S £ C U EY-C9 S NP [t P O W W S VPN
Jeato Gly bl cMae e b 4 ol 4 San oyl el
Cdled pals a5 oie ogdll jo b a5 )i 3B o5
3 (36 0355l5k (sla pslSie > amy (SIS (g aLiae

(¥F) 295 95315 Jade 13 (Slag (sLgys e
Ol 3 =S8 48 050 55 (old Cdgisme gyl sl adllas
Slybol M ae Lolil ob (6550 5 Wl 09,5 ydl La
a gdm Slalllas (0 20, 5 o olpiidy oyl 39 5l;

S5 Axd
csiad 0 la jiaS 5l eolar wl 4 S 0wy oy a5 ay
9y ygd OMde e Jld (iolidl 4y ode Col (S
cel col pSan cdled ioliel ol 5 s
Csgp b il ol 8l o edlde b puoslSo d5po
il izmed a3l adhy Wl ol 8l any el 5350
G ol s an alg o 8Dy ag dlae el
515 dmate > (SlSage clmgyed ji 5l (50 o))k
Wl o umwsd b sl iaS leolewl 5y oyl 5l 0gd
9t Ciigp sl (ehld o8l 3 1) ol ;s | alee

S Sl
S5 JLeS adllao oyl > 018 8 b Lilbogly (ales §

\A

P adsyo 3 55 ()b e atiae (S leg xS
csod s 508 3l oalawl pB e )3y e d aisl wlad
1348 i S (Y Jads) ety (g yboline il
J—iS Mg bl als o Jol (a5 o WJlw ol, 3l
ly 88 ygiw ed SHh dlae | w dSeaad L gea S
Ot 9 B ot ) Sy e o) Jade 13
A5 iy (TA) A 6V el 151
B kg 5 S (g e ) iV s 45 055
ool S o s an o))y 599 4yl bl ads oy
ol B wls I liebl (elo Ly e abiae Syt
29 (o gkl i el (V) 1S o wnl B, el
e el il L tesd o gln i 48
WS (o ol ) (el (2B e 9 S w9
oy 8l an b cdgp sl (gl o8l oM ae e Je s
aS aled, S yo)l3 S cladss , Ko By bl 2e b wJlw
08 oy bl ad> o 3 L ety s 5l i (g
oIyl (2B i il s odie ol (S
el Jomto ad s g b we b do Cuus (S Ciy
298570 Gy Olie e oy Jake a8 09 5
5515 olomal 4 Ml Jlasl g oy Jaate (i Tul s
it Sallad QI8 ol (Y1) s il (g)am s
o=l eel oo an coul (- Sn 51893 Ly ol e Sl
{F1) 298 L sl gylomials (ials g oy Jade (ST
cadled o gyl xe gl bl adlles (Ll ol L
590 By bl ssalie 51850 9 (e oy Mae
el B aLie el oy it il adlllas pols
J=B el a wdd s sl (idS jlosliil (o
ol aily o)l ca lisee (gla byl b a Cund a8
alise it ol &S El 01 b )15S Ll san
ol i g3l Jlsd 5l S alsye o olE Sl
e &5 el (g IS e e () Y
Toha 4o Sl 15 s gl 48 Sl il (0 L
ol gyt sl dmpd (Slog s (g )3 )5 i Ly
Ciygear id plB 3 olB Bl aliae (YY) 0SS o
5 3-8lge las (gjlw JLsd jl iy als yo )3 caompmaiily
3 o] o 3o 3 (i sl a3 e il
i 5 35S o e Ly S gl 05 L
L pobod adaod (gl 0 1) Ly S (gl jgmansll it 4l
3 oo ol 4l (o (o )3 (@ S (o (5SS (90


http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/1JRN.11.1.6 ]

V€Y ,f_.g_b ) D)loa:} 3 5,92 cd)mx)b M‘QS U"&B)" d.g.).wa

ol 00 8l y

&b oyl

Ayl pMel im0 ed i ool wl dlso

References

1.

Fredericson M, Misra AK. Epidemiology
and aetiology of marathon running injuries.
Sports Medicine. 2007;37(4):437-9. https://doi.
0rg/10.2165/00007256-200737040-00043

Khademi-Kalantari K, Rahimi F, Hosseini SM,
Baghban AA, Jaberzadeh S. Lower limb muscular

activity during walking at different speeds: Over-
ground versus treadmill walking: A voluntary
response evaluation. Journal of bodywork and
movement therapies. 2017;21(3):605-11. https://
doi.org/10.1016/j.jbmt.2016.09.009
Duvall J. Enhancing the benefits of outdoor
walking with cognitive engagement strategies.
environmental  psychology.
https://doi.org/10.1016/j.

Journal of
2011;31(1):27-35.
jenvp.2010.09.003

Radzak KN, Putnam AM, Tamura K,
Hetzler RK, Stickley CD. Asymmetry
between lower limbs during rested and

fatigued state running gait in healthy
individuals. Gait & posture. 2017;51:268-74.
https://doi.org/10.1016/].gaitpost.2016.11.005

Nicol C, Komi P, Marconnet P. Fatigue effects

of marathon running on neuromuscular
performance: 1. Changes in muscle force and
stiffness characteristics. Scandinavian Journal
of Medicine & Science in Sports. 1991;1(1):10-
7. https://doi.org/10.1111/j.1600-0838.1991.
tb00265.x

Derrick TR, Dereu D, Mclean SP. Impacts and
kinematic adjustments during an exhaustive
& Science in Sports &
Exercise.  2002;34(6):998-1002.  https://doi.
org/10.1097/00005768-200206000-00015
Van  Mechelen W. Running injuries.
Sports medicine. 1992;14(5):320-35.
https://doi.org/10.2165/00007256-199214050-
00004

Orchard J. Is there a relationship between ground

run. Medicine

and climatic conditions and injuries in football?
Sports medicine. 2002;32(7):419-32. https://doi.

Yy

Al oo Jomy ()8
SR Oliade

Jedlygiws Uy gollae S s Mo yinghy slyal jo
a8)S pla o ooyl (Sb pede o8 il gMAT a oS
(IR.ARUMS.REC.1398.408) 6 lo— auy 3M51 1S g 00

10.

11.

12.

13.

14.

15.

16.

0rg/10.2165/00007256-200232070-00002
Hiagglund M, Waldén M. Risk factors for acute
knee injury in female youth football. Knee
surgery, sports
2016;24(3):737-46.
s00167-015-3922-7

Jafarnezhadgero AA, Fatollahi A, Granacher
U. Eight Weeks of Exercising on Sand Has
Positive Effects on Biomechanics of Walking

traumatology, arthroscopy.
https://doi.org/10.1007/

and Muscle Activities in Individuals with
Pronated Feet: A Randomized Double-Blinded
Controlled  Trial.  Sports.  2022;10(5):70.
https://doi.org/10.3390/sports 10050070

Farahpour N, Jafarnezhad A, Damavandi M,
Bakhtiari A, Allard P. Gait ground reaction
force

characteristics of low back pain
patients with pronated foot and able-bodied
individuals with and without foot pronation.
Journal of biomechanics. 2016;49(9):1705-10.
https://doi.org/10.1016/j.jbiomech.2016.03.056

Cheung RT, Ng GY, Chen BF. Association of
footwear with patellofemoral pain syndrome in
runners. Sports Medicine. 2006;36(3):199-205.
https://doi.org/10.2165/00007256-200636030-
00002

Herb CC, Chinn L, Dicharry J, McKeon
PO, Hart JM, Hertel J. Shank-rearfoot joint
coupling with chronic ankle instability. Journal
of applied biomechanics. 2014;30(3):366-72.
https://doi.org/10.1123/jab.2013-0085

Weir G, Jewell C, Wyatt H, Trudeau MB, Rohr E,
Briiggemann G-P, etal. The influence of prolonged

running and footwear on lower extremity
biomechanics. Footwear Science. 2018:1-11.
https://doi.org/10.1080/19424280.2018.1539127
Jafarnezhadgero AA, Fakhri E, Valizadeh Orang
A, Alizadeh RJJoGUoMS. Effect of Shoes with
Spikes Containing Two Different Stiffness on

Frequency Spectrum of Muscles during Running
in Patients with Pronated Feet. 2021;23(3):40-6.
Kiefer AW, Kushner AM, Groene J, Williams
C, Riley MA, Myer GD. A commentary on real-


https://doi.org/10.2165/00007256-200737040-00043
https://doi.org/10.2165/00007256-200737040-00043
https://doi.org/10.1016/j.jbmt.2016.09.009
https://doi.org/10.1016/j.jbmt.2016.09.009
https://doi.org/10.1016/j.jenvp.2010.09.003
https://doi.org/10.1016/j.jenvp.2010.09.003
https://doi.org/10.1016/j.gaitpost.2016.11.005
https://doi.org/10.1111/j.1600-0838.1991.tb00265.x
https://doi.org/10.1111/j.1600-0838.1991.tb00265.x
https://doi.org/10.1097/00005768-200206000-00015
https://doi.org/10.1097/00005768-200206000-00015
https://doi.org/10.2165/00007256-199214050-00004
https://doi.org/10.2165/00007256-199214050-00004
https://doi.org/10.2165/00007256-200232070-00002
https://doi.org/10.2165/00007256-200232070-00002
https://doi.org/10.1007/s00167-015-3922-z
https://doi.org/10.1007/s00167-015-3922-z
https://doi.org/10.3390/sports10050070
https://doi.org/10.1016/j.jbiomech.2016.03.056
https://doi.org/10.2165/00007256-200636030-00002
https://doi.org/10.2165/00007256-200636030-00002
https://doi.org/10.1123/jab.2013-0085
https://doi.org/10.1080/19424280.2018.1539127
http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html

[ Downloaded from ijrn.ir on 2026-02-20 ]

[ DOI: 10.22034/1JRN.11.1.6 ]

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ol Ko 5 (5 il Buo

time biofeedback to augment neuromuscular
training for ACL injury prevention in adolescent
athletes. Journal of sports science & medicine.
2015;14(1):1.

Jafarnezhadgero AA, Majlesi M, Azadian
E. Gait ground reaction force characteristics
in deaf and hearing children. Gait & posture.
2017;53:236-40. https://doi.org/10.1016/].
gaitpost.2017.02.006

Brody D. Techniques in the evaluation and

treatment of the injured runner. The orthopedic
clinics of north America. 1982;13(3):541-58.
https://doi.org/10.1016/S0030-5898(20)30252-2
Jafarnezhadgero A, Givi AM, Hamlabadi
MP, Sajedi H, Zago M. Muscle activation
while running on the

ground compared
to artificial turf in males with pronated
and supinated feet. Gait & Posture. 2023.
https://doi.org/10.1016/j.gaitpost.2023.10.020

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. Journal of Orthopaedic & Sports
Physical Therapy. 2004;34(4):201-9. https://doi.
org/10.2519/jospt.2004.34.4.201

Jafarnezhadgero AA, Hamlabadi MP, Sajedi H,
Granacher U. Recreational runners who recovered

from COVID-19 show different running kinetics
and muscle activities compared with healthy
controls. Gait & Posture. 2022;91:260-5. https://
doi.org/10.1016/].gaitpost.2021.11.002

Hamlabadi MP,
Effects of Two Types of Simple and Sensor

Jafarnezhadgero  AA.

Thoracolumbosacral Braces on Ground Reaction
Force Components during Walking in Males
with Kyphosis. Journal of Gorgan University of
Medical Sciences. 2022;24(3):59-64.

Williams  N.  The
perceived

Borg
(RPE) scale.

Occupational  medicine.  2017;67(5):404-5.

https://doi.org/10.1093/occmed/kgx063

Vickers NJ. Animal communication: when

rating  of
exertion

i’m calling you, will you answer too? Current
biology. 2017;27(14):R713-R5.  https://doi.
org/10.1016/j.cub.2017.05.064

Pourhasan M, Fakhri Mirzanag E, Sattari AH.
Designing a New Smart Sport Shoes. Journal of

\Al

26.

27.

28.

29.

30.

31.

32.

33.

34.

Sport Biomechanics. 2023;9(1):48-58. https://
doi.org/10.61186/JSportBiomech.9.1.48

MP. Effect
of sports shoe weight on lower limb muscle

Jafarnezhadgero A, Hamlabadi

activities in athletes with ACL reconstruction
during walking. Medical Journal of Tabriz
University of Medical Sciences. 2023;45(5):454-
61. https://doi.org/10.34172/mj.2023.047

Hermens HJ, Freriks B, Disselhorst-Klug C,
Rau G. Development of recommendations for

SEMG sensors and sensor placement procedures.
Journal of electromyography and Kinesiology.
2000;10(5):361-74. https://doi.org/10.1016/
S1050-6411(00)00027-4

Guidetti L, Rivellini FJJoE,
Kinesiology. EMG patterns during running: Intra-
and inter-individual variability. 1996;6(1):37-48.
https://doi.org/10.1016/1050-6411(95)00015-1
Elliott B, Blanksby BJM, Sports Si. The synchroni-
zation of muscle activity and body segment move-

G, Figura

ments during a running cycle. 1979;11(4):322-7.
https://doi.org/10.1249/00005768-197901140-
00002

Tiberio DJJoo, Therapy Sp. The effect of exces-

sive subtalar joint pronation on patellofemoral
mechanics: a theoretical model. 1987;9(4):160-
5. https://doi.org/10.2519/jospt.1987.9.4.160

Jafarnezhadgero A, Fatollahi A, Sheykholesla-
mi A, Dionisio VC, Akrami MJBEO. Long-
term training on sand changes lower limb

muscle activities during running in runners
with  over-pronated feet. 2021;20(1):1-18.
https://doi.org/10.1186/512938-021-00955-8
Vickers  NJJCb.
when i’'m calling you, will you answer too?
2017;27(14):R713-R5. https://doi.org/10.1016/].
cub.2017.05.064

Mizrahi J, Verbitsky O, EJCb.
Fatigue-induced changes in decline running.
2001;16(3):207-12. https://doi.org/10.1016/
S0268-0033(00)00091-7
Edwards L, Dixon J, Kent JR, Hodgson D,
Whittaker VJ. Effect of shoe heel height on vastus
medialis and vastus lateralis electromyographic

Animal communication:

Isakov

activity during sit to stand. Journal of orthopaedic
surgery and research. 2008;3(1):1-7. https://doi.
org/10.1186/1749-799X-3-2



https://doi.org/10.1016/j.gaitpost.2017.02.006
https://doi.org/10.1016/j.gaitpost.2017.02.006
https://doi.org/10.1016/S0030-5898\(20\)30252-2
https://doi.org/10.1016/j.gaitpost.2023.10.020
https://doi.org/10.2519/jospt.2004.34.4.201
https://doi.org/10.2519/jospt.2004.34.4.201
https://doi.org/10.1016/j.gaitpost.2021.11.002
https://doi.org/10.1016/j.gaitpost.2021.11.002
https://doi.org/10.1093/occmed/kqx063
https://doi.org/10.1016/j.cub.2017.05.064
https://doi.org/10.1016/j.cub.2017.05.064
https://doi.org/10.61186/JSportBiomech.9.1.48
https://doi.org/10.61186/JSportBiomech.9.1.48
https://doi.org/10.34172/mj.2023.047
https://doi.org/10.1016/S1050-6411\(00\)00027-4
https://doi.org/10.1016/S1050-6411\(00\)00027-4
https://doi.org/10.1016/1050-6411\(95\)00015-1
https://doi.org/10.1249/00005768-197901140-00002
https://doi.org/10.1249/00005768-197901140-00002
https://doi.org/10.2519/jospt.1987.9.4.160
https://doi.org/10.1186/s12938-021-00955-8
https://doi.org/10.1016/j.cub.2017.05.064
https://doi.org/10.1016/j.cub.2017.05.064
https://doi.org/10.1016/S0268-0033\(00\)00091-7
https://doi.org/10.1016/S0268-0033\(00\)00091-7
https://doi.org/10.1186/1749-799X-3-2
https://doi.org/10.1186/1749-799X-3-2
http://dx.doi.org/10.22034/IJRN.11.1.6
https://ijrn.ir/article-1-832-en.html
http://www.tcpdf.org

