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Original Article Background and Objectives: Today, various shoes have been developed to
Received: 2019/01/22 reduce the effects of injury parameters and improve performance parameters for
Accepte d.' 2019/03/11 walking. The aim of this study was to evaluate the effect of unstable shoes on

lower limb kinetic parameters of walking in healthy male students with different
geometric shapes.

DOI: 10.30699/jergon.6.4.37 Methods: Twenty healthy male students with the height of 178.96 + 3.92 cm,
mean age of 27 + 3 years, weight of 73.99 + 6.6 kg and shoe size of 42 (EU)
were selected. The Kinetic parameters associated with Lower limbs were evaluated
and read the article online in four position of domestic production unstable shoes, foreign similar unstable
shoes, regular control shoes, and barefoot by force plate while walking. To exam-
ine the significant statistical differences between dependent variables of the four
position of foot cover, the general linear model and the analysis of variance with
repeated data and / or Friedman in the case of normalization of data in the alpha
level of 5% SPSS 23 were used.

Published Online: ~ 2019/03/11

Use your device to scan

Corresponding Information o o
Results:The kinetic parameters of the lower extremity in four modes of foot

Saed Ahmadi Ganjeh, . cover, were studied and there was no change in the peak Posterior Force and the
MSC  Student of Ergonomics, ook active force (P> 0.05). in the case when there was a significant change in the

Qccupatlonal Heglth Engineer- peak passive force and peak anterior Force and the free movement and loading rate
ing and Ergonomics, Faculty of (P<0.05)

Health, Mazandaran University of
Medical Sciences, Sari, Iran Conclusion: The results indicate that the domestic production unstable shoes’

inefficiency in reducing the damage and increasing the comfort of the lower limbs.
Email:
saedahmadi1364@gmail.com Keywords: Walking, Foot biomechanics, Unstable shoes

Copyright © 2019, Journal of Ergonomics. This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0
International License which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited

How to Cite This Article:

Etemadi Nejad S, Ahmadi Ganjeh S, Yazdani Charati J, Hoseininejad S E. The effect of unstable Shoe on Kinetic
parameters associated with Lower limbs during walking among healthy male students. Iran J Ergon. 2019; 6 (4) :37-45



http://journal.iehfs.ir/index.php?slc_lang=en&sid=1
http://orcid.org/0000-0003-3412-5955
http://orcid.org/0000-0001-9492-7808

E-ISSN: 2345-5365 | \YAY (yliweo) F & lois f Jlw | o09395 51 ddxo

2 o yoly plSin Sl pluil b b po (S 5l ol yly 9l U iS5G

o b b gty

P13 S S lonol dn 152 103 duiios O ansS guns ! acle Mol golore! gl

Al el chaisle (S pole oS (itlagy BaSAlS ¢ sagiss )l 5 (s> cudlagy 09,5 letils )

Ol el 0l piisle Kby pole olSails wiubligs BUSLIS ¢ agis | 5 (5lady> Cubligs 03,5 o sagis ) 0| wlid S gymidls ¥

ol b el yijle Kby pole oKl o blogs psle liniod 35 o et ol 05,8 ledils ¥
oS s Sledl
o el,b gles ) T oo ol b slooely  gals &l : (o uaS 039yl (BUB g ddro ) C e
sl sl el slofulle s Mw“ Slr e 945'%5;‘ . g &aso) VAV )Y yos f,
ol S 5 5 s B bl Sl gl 435 381 1 53,5 WYY e
Dolite gwrin IS8 L pla S b sy plle Gligzdils ;o (280l sl SLog plail b e e (SeiS VYAV Y/Y - RO HINEAY

s alx

VYR8 £ 10 oy ol TYEY (oo il WAIRS £ FAY 06 L oy pllu ssmaiils Yo 5,5 g,
oy ez > S il b Lag e St (sl el ly iad il (BU) FY (sl oled 5 p,5sLS
ok 53 201 sl 5 (Regulan) 5 G385 e bl 535 558 518 s bl oS
Mz ol wly slo it s ylel ol Slociglis (o) jsliiods a2l (el o> 50 s
Dyge 3 e B b )15 laosls b (il ly Julow g aidlipress (o sladae o) 5l b dg Sunsg
o oolawl SPSS 133le 5 VY a5 ) solistl b oo jo O Wl mlaws 4o Wools 1095 Jle 5

So Tol Olime 0 45 b gwyp b by Sl o jo Sliw plail (SaiS ola il b Al
Ohoke 698 T3l Oliee 50 &5 (Fyg0 50 (P 201+ 0) st onalive 1,5 Jled 63908 (59,5 79l 5 5305
(P<o]+0) o oolie LS)L)L;M C;l).....u 6)";\5)'4 C8 pw Cﬁ‘ 9 élj )5L'$..‘Z.f Cﬁ‘ \JL-S)...C (EOFeE (S92 C5|

2 sl Gl g el zals o 3l odg bl 1aS gawl ST sases lis guls (g pS A
ol o8 Sl glaplal

Sabl aaS b SilSegu ¢80l 1 guadS srejlg

NCIEREU
axS suos| uelw

ad,l ewlis)lS ezl
sl > Sl 09,5 (09355
sw‘dﬁ) dasislo su;ay;)‘ 9
Ohale (Sap pele oKl
Olpl sl

1Sog s g

saedahmadil364@gmail.com

RV S I S PC I R PN IR | 04 of IEM IR RC 1
aS Clls az g b el (550815 51 Seauory Ll ¢ gloyo
o gy Jol5 55k joim ajl il ol (SGilSeses 306
5 e les e oppmilin GRS b, cplply o]
Sl eSB p Seuds s 9 [F] ol P9y AN
Kl ety i cpl >
Gl S sledbs JKe Lo uas
L oawslio 0wy b b g o> Jd e (63500
srolie zals &dly s L] coilons 3,15 i L auge
QBaSads g obbb ly Gy JedlnSe g9y
o)lyer 5 Slys i &gl Jool 5 Slaxde i
3 S5LeS slaacs Lulul V] ol snee ISis
op9% «owe) JoallpSe slog s S OIS S5l
0392 Ol Sty Slaise 0 Shee 940 9wl 5l 6555l

400

Sl Lsa.ﬂ C;S).> Lg.)l.:,;.g codlas u.a)_»(_g)‘)i: Q,‘Z.é)ob
slocels ol (Gloys wlsd 5l o0 sl ok o131
sitn 28 o el poboplal sia 35, Jsbo 5o g0k
2550 lie b oasel> o8l 5l (6,85 mex uien
()3."3)0‘) 5)L)"‘ )‘ o 65)OQL.> eeln ID)J.M S dilwd
Sllllas 5l goge 23w 4550208 (silaaints 9 oo
aly poln cdled cpl 5l Jols bl b cal ouds Jawe
&9 8925 3l 28T aes o ol Sldlas .l 2Slos
Sl el Jlre (3850l 5 o] (b b S (6,15
WL’ mg sy

alyg, ole 0,8 jo was o las aildle sla s l5s

Al ot b D Sls sop a8 00+ Langia oboay
o Sbes [LSle 5 Sl Ll G 5 ey o JolsS
o glayisle ple o Slee g ibjel, oS » ]
S i gt 5 Sl plail e g Jolia 039


http://orcid.org/0000-0001-9492-7808
http://orcid.org/0000-0003-3412-5955

Gy St g5 5 5055, il ¢ g i
S plasl o pmas Sdlas - ISl slas ) buial o
355 9 Blo iy (owslly 5 (g)ly slacunsy wile
3 Ul 5 b bl S ) eslid Aals Wy s
Bad a5 iy o Sogesl (sl g9, sl seiie plyieas
5 69,8 deliien y Sl 5l Lyl 5 den 5,1 [YFAF]
205 pazds (g Plig i) (Sl paasie 1) o))
(Safemg il Slatie pole agh slagogs)]
UESRR S TORNCORET W 87 VLY =2 /LY SPRCIRN <08
5 p5 oS VWRAEPND xSl (Jlo YYEY
Condg bl jekieds ails (EU) FY 6l 8 L
4 b gogo3l 5l plymel (Soldl (lie ( liiS (usd
el )| ool o ig, nl ,o NPl as 6 Foslail ml, oo,
s g OOL’J.W.‘{‘ | S 90 o ngl.'s u‘}M‘ gsi’"“’f'
b Boguze (lyieds oo -0 lie 5 6T 0 sl
5,8 esly usls o mSoslul ol NPl s ws s L o
Ol o bagly aS g jsbay wlig! ay Sl slasl b
4 SSLS g odwpdd S 68 (Extention) JolS
gl A3 hasS ol g9 o Aol oK1 a4 plad G b
b Olpear el ¥l eS jlade g (6ol
19 sy sSlls 6 mSosll sl DY) ws ws s L s
b @ cos a0 JIF (TMA) o3l &5 S0

DF] s a8 3 i o el 0Bl Sges

slassly 5l xSl sk oidyely SS9y

(095U Sl aS b 30l Ll yh szl 5l G 5588
olal Oogod ) b 1S 4880 Ve Sow 4 by Soge;]
03,5 (9508 @y g, olfiles] Abgme 13 5 Wardsy
la ogejl 5 ad a8 )S 55 50 e 10 o (el Wil
05,5 T, 095 oy o], i donis (6 e A ALl |
oAl oS 5 a2 458,00 Ll 3] e ¥ oS il
Sz 2 bosbiely pgel o 0,8 T 8ol lgieas Lo iuisgS
U5 S (5l g bl ) b i Ll
(i sl 5 ymnn S5 S i e Jagbl

aS el FY gl cpl jo Jlaioe sle sS85l

5l 3 GHS s ) 515 0l Jaulls 28 Joli

(Perfect steps) o>, alive [JuLl J oS (uaS ol )
() %) aws (Nike) (Jgone JyuS (2dS g

ol 1y go3] GladSisn (Bolas ©j50a ba Soges]

(JHo adgs bl (a5 L el i b b (850l
G b 30l 9 (25 i Jlbl 1Sl 058l
$3593] 2 Sl 958 slrosls i ST 21 Jgens ]S
O pobied ol has Jboy 4y gpSeplwl 5
Ao oo 31l 4 Jleel (SilS slo il )b 85l
S8 b g oS Kistler o8 8 cole gy
Folbe g sl 7o Jsb b Ver e ()l paiged
5 L"’gs’oﬁ‘)] OB y0l,y gl olSoiws ol eolaiul e sl
4 2B b bogejl aSisysba 185 13 celie (S

e VAL 288 s 4 g oe T dles 5l a5 e
owdin S5 g (Ve ] s sl 5 s [900]
DYl s 5ol as

GRS (b 03 et ety slagiegn elulp
o) U Selnger sloal e 55 (g3l e Sl
Sl by LBl Gle 380l SEleiS )3 g9 S
22 bl Gl a5 (Sbay e oo S 85 (b 4
S5 5 (6 S et BB aS wilons guly 25 > slacoJled
SRS 5 (85,9 @l) SRS b S Gy IS S8
aS Cewl glaigSas o S pl cwais IS5 0l Jgere
@l oS plo by wjls Lodl a5 salad sl o
Sdlad 4 LU (sl GaS day o0 a0 4 s Sglite
o B naS opl Bale Wl le g tae (SHlas
Sz )3 s 9 LS (nl 805 Slizwil 4 4z g5 b aitn
3 ol (Gt o ey Jodll S slag s s
ol 4 (ol 3 o o I (S slo ol
el 5l e onl 5o 5 i

Slalllas jo @l) 22ls &5 olopsite a9l (ol o
Soxe gyl i (o) JoallnSe (5955 4 gy
Sox @l TUnt soges o @yl U so5ee
29 5 S,k e sl T30 s sl T Oloe
Wi e ol ) TolyT jelss

o 4y 5 3)lge 8)Ly0 adlllae g Cdjin ey L
ololp S (ohb g e jee daiis cole
L S 6,18k ‘6°l€.‘} Slahs) )2 05 (o0 D)9 425
2 bl S b el ol 5 el ot anlllas
i jely plie Gliss plal b b e (S sl el )y
Mg s Ao olKiwd SeS 4y ol Lgmiils o
Sl S T a5 ol gl pblo by (B A b
wlie Hlubl a8 (i b annlie jo oo adg bl
waply bl rizes (Jyeme J5US S5 (o)
Pl conl b bas o (SiiS slay el )y o850l plSan
JCOU [ KX 0 { RPN IR g ot

L gy 9 dlgo

A b b oye plle ligmails b 5l Sogesl Y
Slomz oMl il Ol o s )0 O jgods Sl

A b)) s JSSen sl 5l i bsosesl den
2l Jol> Glisebl (g09,9 b jleolatul b s 5 (pos

. Peak Active Force

. Peak Passive Force
. Peak Anterior Force
. Peak Poserior Force
. Peak Loading Rate

. Peak Free Movment
. Unstable Shoe

. Force plate

0NN N B W=

YA



S R RIS - T VY IRVRVAPRVEL SO [ SIS SNT AW
O A 9 (99508 (5950 Sl ol Ol Slgisas
el ()39 S9N SIS, aop AL B Y
oy yai g s ol 51 (B0 slallas falS gl oo
I olie 5l g0 s 5 Dot o sl LA
>y 90 (b i alad sliul) jo Jeadl Ko (59,0
G935 ol polie el Cows @ il 5 sy diyd
7 Syt 9 abl byo Al e 0 el WS (g050e
S e Jleb g Jlbt (so5es 505 gyl S
Jdoas o Jogesl 51 a5 YV (g Seslail slaosls aials
S addllas g Jolow a3l gy laans B L & plie

e S (sl eyl 2 Ll S | e g olicsolesel Gglan

Soline slacsglss  cwyp jekiieds aiils o] Lasis —
boodg ks ke ol ainly sloprie oLl
bool)ly Jobow g abpnens b slaoe (b,
osls ogd ey Sygo ;0 a8 Lo LS8 slaosls
S8le s VY &es 5l ooliiwl b aoys O Il mlaw o
ey Sl Se (69,0 3l ddlie g .ol eolaiul SPSS
RUER V) 6).5"}‘&“ ‘SAB—GA‘Jé 9 EOgee 6L“"\-5J§*° JAL»
JUB (s350e s, @l Jold 9508 (0l b L o sl puiie
S35 @9l Ol 9 ol (bt $o90e 95 9l
dle (305 5 SO90e S9 SINS,L Sy g S50
a2 by e Slalllas 5 i, sloasli o ite ol 0
9 Ot SRR 50 45 aid (a0 Joall nSe (6900

515 agi Hlaulil Gids (1) s
B alin Hlabl J s s (o
Syoro J yiiS S (o

Q0 oo lid ssalive 8,90 slacgley 5.8

s dy by bl oz oles ot 3
Joged 4 azg L .(P =2/ F . F=F71) 5)ls 5 lolixe
B aliw bl 285 50 ol 95 sl Ol o
iy app gl boawlie o 3b udg bl
sobas (P=+/++Y) 00,0 VO g (P =+/+YY) aoy0 V)
adg bl raS ool oogdle .2db ol (5 lolize
Lawglin ;o jazli cpl gowo o A joliee iolidl 4 &l
P=1-YY) bl Jgose juaS

N/BW

T~
P

\

0 .
HQV\QM\DQN.’!W—1\‘!\QM\JQNM‘\WMC‘\Q"G\DONQWNQI\S
~—1-HNNr\‘MMM!?v!.'mmmﬁdd‘\.\‘\.\ww&hﬂo"
02
151 4l e
e S —— ) s bl S (sl s el s

— awn il

‘5me94 9 L',.?..é)cb ,alij-h ‘19-55-“-9 5*-"-!5-“ Y )"39"";
b osstss

axsly

ge ¥ jloges byl joleas ola paio &l s V Jloges

Fsb ddlsa ¥ jloged g ey JedllnSe (5950 (s350e
as )BJGQLAQ .MQ(SA UL&.AA.’ L}‘J) o|) 6&;‘ ab).a B ‘)
sy Bl gz o 5 g Slyess 055 o caeli
oS Sglaie glail w0 4l alie Lo ya b
S5, a6l Ll o Sl (slag s 5551 o
G0 G 3l el 08,50 ol 1) (golaie Ol s g 009
0393 Sz oS wlide ;0 g (Fi> Jlews dalpd (le Oy

nm / body mass

(g g0) 151 e
Jreme S —— s ady bl 2 (S o bl A

—— A g sl

S C))’.é)c') ,ali.}.b Q‘)T )5&».5 Cs' U‘ﬁ.ﬁ}. 3 )‘99-&;
b 0sUss slaids




WWAY line; | F 5l £ 5590 25, peh - sode dolilad

x0
035 o

.

025

015 =
0t

005

Sopl e 5 gl i S I ady L s

[CEURSTRAR YD IA NN
-
g

Ol Ol 9 O libiwl Blyzil g (Silen F 10903
O poly plCe alize bl pd 5l

C SN Jyere S g9 dw o b anslie 3w b
YA 2 alie JJubl e (P <e/-+)) oo OF
ao, YA B adg bl aS g P Se/0)) aoyo
Oazed el 8L o3l (g loline jeboay (P =+/++))
Y4 blee ol coge b odg bl e

Sl 00 ‘5‘54.'.0 u.».of L MLO.Q ) ua.‘>l.«.u U"‘ RS
P =+1-YY)

12

0
Xt
: 20
|

anp sl dsee S gl oy bl s sl adg el s

(O Oin) e ) Jldrd 595ee 5955 73l
° °
g 2

o
o

bl (53908 595 O Il Byl g (Sileo #1005
o850l PG 956eS ka5l (ol

Soged dsazg L (P =2/ Y « F=0/VPV) 5 ls (5,lolae
b b awslio o Jgeme 2aS o ol5] jgliss zol &l A
alie bl giaS (P =2/++Y) ao, 0 VW Cd Sy an py
dHbade bl pasS g (P=+/++¥) aopo Vo > )
ol 8L 201381 g ol jebas (P =+/++¥) o0 A
L=+ 0) 3,106 5929 (5 lole IS Lyl i ol jo Ll

N/BW

151 al> e

e GRS oz ot ol 2 sy adys Jugll s

aap sl

Ryl LR e Jodll w5958 (Jgb All5o Y ylog00
L 0SS slaginligy yo

Solds sllo by by bl il ez (v 305 9.4 79

D Jogas llas (P =+ /- AY < F VYY) fencs g foline

P b ode buld eg e w6 blae Golis 45n
P2 0) )05 5529 $30 5 S99l

Lo oids balpd jlez sl Jld,s goges (59,0 79l

g b P Selee) (FSYYIBYY) o)l (s loline coglis

Lulps o Jdnd soges o @l Ol F Jloged

0.4

0.35
03
0.25
0.15
0.1
0.05

0
azgy (hans 235 2o sl 85 U5 adss Slall s

(G4 038538 S8 Sar Tyl
o
S

e oln 5505 53,05 il Byl 5 (5Siloo B Sfogs
b joly pCe (ys5UsS byl s

L ooide ks ke ole JW o5es o, gl
bl (P = I¥VE CF 2V 0VA) 5,05 g, lobine gl

O5UsS llpd plee (ylobine Dglss AigSmen ¥ logad
(P2e1+0) 305 093 by gy

Oolis b pide Lulpd Jka ole Sl jskias ol

A



(o 039! g ) o] jlusS o)

o sl A oy LG s s bl s

(lyesa S

S colen S15T 55l & yiliast Bl 2l 5 pailon A o900
RESUFLSERT TR e

GS g (P Sl )) sops YA )l alie L
6 line jsbasP /e V) o yn Y8 30 adgr bl

Pz 0) 5l

x0

2,100

(o O3s ! g ) I e

ay sl

yern iiS

e S (sl eyl 2 Ll S | e g olicsolesel Gglan

14

1
0.8
0.6
04
0.2

0

asan gl e 5 gl sl 5 S a5kl

(o 39 0sed) Jlab (g3 508 (59, 2510

Ol JLd (50908 (595 O lilinw] Bl puil g (255kso .V 5l0 503
oy0ly ple (95UsS byl sl

Dol b by Luld ez Gl NS )L S ]
Joga5 el (P<efe o) (F 8Y/AYR) o5 (s loline

boanslio o apy gl )o (6 N5 Ceyus gl (lie A

20 l *
o)
10 W
0

D s bl GRS (s ady bl s

Oyely e (195UsS bl b 5l e (6519551 Ca p 3 jlailiwl B2l g (aSko A l0 905

Al oads Jlos! (slog i b Wil oo JUsd ousSls [LudL
JRVSVIE JUEIPSUERRICE I RSN | £ VST SR O SR IR
g on (raal b e yomaSIs LD EMlas SLS 4 sole
T Jabe 5 ey adsi Sl Jade &gl 2B opdleay
oezen [V S ls 1) e Cis il o b
oo k) gl 8oL SMae 61,5 g Slolasl il
Sed glaoanS ol lyiear b go souSls LN 5 (S,
Ly ey Jedll S (g3508 (55508 Sl 4 o ()le)

LYyl acas o 2als8l

& ’.

9 o) gee JeallpSe (98 (20l pln

sl Jlhe Ll go8s loy a5 o)ls (Lol (59,0
J=le nl 5o ol 90 g9, ob] B okl
il Gl sl S8)9,8 ol ! jo 000 (ogm0 Sl
$9) oot pn 9 Mid Stance glej ;o 45 3,08 3929
PR Dgd o sl liw °)‘°,g515}5 Sl S LSS
5 Gl ALY RRVEI OLeSs Loy 2850y 50 (0955 2
5 95 yomiinST OMac (80l Pl oy b Ly ules

1

Y



slo iS4 Jl> 0 wamo o ili8l 1) ol jglias zl
g Al 9,55 Al o 3 slaily g Jdoay jlubl
S 5l 6 50bsS (5 )sliaS il (A (el sl o
bsly )2 5k el sl Rl ks (Jyene S
GRS 53 Sl pslesS ol (e Bl g (A -l
SV 508 ol b e 50 09dos (Jyere J5S
el 00 ool )—M U"‘ o LgJOL..v.n g_)glsu Lv U’““"‘"‘?"

alie bl 288 F loges laaidly 4 4y L
ot s Ll 515 0055 sl 5 25
GRS (izmen D98 o8 Gl 9 Tyl Ol 1S
33 Ohotm o ol sl Gl 4 J2ls adgs bl
kSA‘“E R IR ] oA.;.;oL?u‘ 515*’-’“’ UW.GS L asles
Sldllas jo oS Jbjo el by ey gy adgy (o
5ol s (g0 plS bl S sl eolannl iy
IS S b aslie 5o Ghte 595 ol 5o )loline
o.\,cis:«.wod.g G’L"’ L’ PLY [‘A] K PR MJJL: Wj 9
S s 2B 0 (LIS Eg050 (pl L0)ls slal daslllas oyl (o
)18 et 6530 Ohie o gl 2SS~

L oawlie ;0 alypy b A loged gloaisly oluly
GlPl e (Jgeme JST S g bl lauas
Lo iiS Cyer 45 Il o 0550 6 NS, et pus lolins
Sy Ol o oddline e ol o (g lolixe Oglas
5 o) JodlloSe oy Sl ele g0 4 5)ISL
il b IYY] el il o5 5STas 4 o, )
GINL ey ey Joall oS (0500 (5555 ST
SCPSUMICTSOURRN -8 A JURTCHN [ A998 | 44 IRV IR [
FdedllnSe gy b aipe polie p Wlgi oo o5 >
Sllllas [YN] sl 38,56 6054 ce o alax
wﬁj)‘MM@ub&)c‘)ﬁmbwah&ﬁ
2 el sloasls s S L b e
LA el Sliss plus!

loatdly 4 4> g5 b

Sy bl amp b b anglis jo iiS 4w )
IRUR

Pl b b ye slo il b (S bl glaias
A oo i3l S S L aglie

b syl (Fp Sl o bl as Y
OBl ) adgs Slabl iaS b oavslie ol conl b
IRV

win 6l o 3l ady Ll s ¥
S S L amlis 5 e soShas sla el
Dyd e T g

=

iy o ez 55 Sl alil S sla el
S9x5 Tl Oliee 50 Sl bl (ol 5 dls cwy p b

log i (nl omslin iz (lg5 ol 51 (6 Sty S
Uy 2 A5 Jele colis cwly glocdls b
il ool 516 nSiny jo gy (nl @i o oo
2 S Jalse 51 (S oizan VY] el 50 s
St il Jolie ay oalisly sbaog i (l5ee el 592
Iyoxsl e

ORyely ple (30 oy gyl oadl 4 azgi L

Cayo Wl sad by iy il glgil b anglie 5o 5yl

03,15 Sl s, (sl Lol b bLs,l o (slasl o Kiey
Al Al b S 4

@yl ol g G dinly b s g5 4 byl pls
Sl plas Glise gl as 5l eolatwl s 1) Solas
gy Elgl banglae ;o Jlaubl iaS 5l eolaiul adly,o
W] )Lﬂ L bl o sl i cope wilg i b
Al adlo b iS4 oadoly s,
s Slasl o Jlb goses 9y (e iz ye

@ 8es e jlin g ogd el ALl ol a3l
Ll sla 2aS Bassle sbees 1o oEass 5 LY e
U8 53500 595 e W5lg5 o0 (S JIL o iS )

Dol s oeals |,

Loawslie 0 amy ol & Hloges gloaislh, Lululy

GRIPl o Jyere S5 2455 b laas
2 oole edoe Jne s3see 5y gl bl
S S b amlie o 2 adg Jlubl aaS ol
Sollne jsbar 1) Judre (so9ee (595 ol (oo
o5 (Sl (S & lgiisn ) ORI nl was e Gl
IS 8525 ol &2 (Shag ol oI5 o Ll o i
ol cnl 2929 L ogdioo bl 0,95 lag s o o
dlio )3 (Jgoms JyuS (245 )3 Jled e G090 (595
3l 0 sl azbly Ll el plSim aim il Consg b
GS) LS (pl oS Sl (B pled g5 cpl rals
bgsye olalllas wloads >Lb o] sl (Jyone S
 Jlb e soges 55 gl el pliin Lol &
LYNAAYEIY] ails o o] slayeiSs 5 SO
OSoe b psite b (Rl b Mkl S e 5l @
axlgn Lo ye glacan] s b1 oBasSeslinal col
Sl b 1) ey JodllnSe (slog s o cdmgly Slosl s
550 g 3l sl 03,8 (558 Lad e ol Gl
Iy Jolas wilgs oo g, Jloe! flojae coladllas yululy
o IV 0 ol en oo Jles! s9,0 5 YL ol b
20 0beSe Slej 8,99 S yo a8 (6L e Koo o Le

e i e b 55 oe Jlael sgas
T8l Ol 8l sy gy V> S0 b anslie o

awolie jo aS opl ogd oo 2850l r:lf.;.m ol)’—l Hebas
Olpe i (6,9lisS (g95b dlawlga aa b Cunsg L

fy



Sl Swlew

S 65wl iz w5 adllas (pl o eSS0
5 Sid dilowens oyl Hai5le oRisls Cedls il 5 2L

AL Sl jad

&L olas

0,05 0929 lie )0 (o)l g8 el B ain g (o

References

Bancroft RJ, McDonough T, Shakespeare J,
Lynas K. Orthotics. European Geriatric Medicine
2011; 2(2): 122:125. https://doi.org/10.1016/j.eu-
rger.2010.07.006

Ledoux WR, Hillstrom HJ. The distributed plan-

tar vertical force of neutrally aligned and pes pla-

nus feet. Gait & posture. 2002; 15(1):1-9. https://
doi.org/10.1016/S0966-6362(01)00165-5

Zifchock RA, Davis I. A comparison of semi-cus-
tom and custom foot orthotic devices in high-and
low-arched individuals during walking. Clinical
biomechanics. 2008; 23(10):1287-93. https://doi.

org/10.1016/j.clinbiomech.2008.07.008

Chapman J, Preece S, Braunstein B, Hohne A,
Nester C, Brueggemann P, et al. Effect of rocker
shoe design features on forefoot plantar pressures
in people with and without diabetes. Clinical

Biomechanics. 2013; 28(6):679-85._https://doi.
org/10.1016/j.clinbiomech.2013.05.005

Chen YC, Lou SZ, Huang CY, Su FC. Effects of
foot orthoses on gait patterns of flat feet patients.

Clinical  biomechanics.  2010;25(3):265-70.
https://doi.org/10.1016/j.clinbiomech.2009.11.007

Denton JD. Light does not make right. Running
times. 2005: 324, 78.

Nigg B. Biomechanics of sport shoes. First edi-
tion. Topline printing Inc. Calgary, Alberta. 2010:
263-274.

Logan S, Hunter I, Hopkins JT, Feland JB, Parcell
AC. Ground reaction force differences between
running shoes, racing flats, and distance spikes
in runners. Journal of sports science & medicine.
2010;9(1):147.

Shultz R, Birmingham TB, Jenkyn TR. Differ-
ences in neutral foot positions when measured

barefoot compared to in shoes with varying

e S (sl eyl 2 Ll S | e g olicsolesel Gglan

Sy s odnlie Jlad (g35es 59,5 79l 9 S0
JU e (s390e (53,5 23l 9 Ol Gy zol Ol &5
o‘).‘o.ﬁ 6)‘)[.2.’_0 ul),..._su l; ‘_g)‘\.\f)l.u Q.C).w 9 O‘)] )5L~m§ 9
Jleiml g aiS axlge (pi80l) oS (5 iin (5955 Ol
s (IS jebas aas iulj8l 38 el s 1o 1) ol sl
GalS saamonlis (U3l g bl LS sael ST

10.

11.

12.

13.

14.

15.

16.

stiffnesses. Medical engineering & physics.
2011;33(10):1309-13.

Bischof JE, Abbey AN, Chuckpaiwong B, Nun-
ley JA, Queen RM. Three-dimensional ankle ki-
nematics and kinetics during running in women.

Gait & posture. 2010 Apr 1;31(4):502-5. https:/
doi.org/10.1016/j.gaitpost.2010.02.010

Lohman III EB, Sackiriyas KS, Swen RW. A
comparison of the spatiotemporal parameters,
kinematics, and biomechanics between shod,
unshod, and minimally supported running as
compared to walking. Physical Therapy in Sport.
2011;12(4):151-63. https://doi.org/10.1016/].
ptsp.2011.09.004

Kutzner I, Heinlein B, Graichen F, Bender A,
Rohlmann A, Halder A, Beier A, Bergmann G.
Loading of the knee joint during activities of
daily living measured in vivo in five subjects.

Journal of Biomechanics. 2010;43(11):2164-73.
https://doi.org/10.1016/j.jbiomech.2010.03.046

Eslami M, Hoseini Nejad S.E, Gandomkar A,
Jahedi V, Effect of unstable shoes on ground re-
action force parameters during stance phase of
running. Journal Researches in Sport Medicine
and Technology. 2013;11(6):90-101.

Gandomkar A, Eslami M, Hoseini Nejad S.E,
Jahedi V, Effect of unstable shoes on low-
er extremity joint power during stance phase
of running. Razi Journal of Medical Sciences.
2014;21(124):54-63.

Tanaguchi M, Tateuchi H, Takeoka T, Ichihashi N.
Kinematic and Kinetic Characteristics of Masai
Barefoot Technology Footwear. Gait & Posture

2012; 35(4): 567-572. https://doi.org/10.1016/j.
gaitpost.2011.11.025

Barrios JA, Heitkamp CA, Smith BP, Sturgeon

1

i


https://www.sciencedirect.com/science/article/pii/S1878764910001543?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1878764910001543?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0966636201001655?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0966636201001655?via%3Dihub
https://www.clinbiomech.com/article/S0268-0033(08)00230-1/fulltext
https://www.clinbiomech.com/article/S0268-0033(08)00230-1/fulltext
https://www.clinbiomech.com/article/S0268-0033(13)00114-9/fulltext
https://www.clinbiomech.com/article/S0268-0033(13)00114-9/fulltext
https://www.clinbiomech.com/article/S0268-0033(09)00263-0/fulltext
https://www.sciencedirect.com/science/article/pii/S0966636210000639?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0966636210000639?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1466853X11001040?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1466853X11001040?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0021929010002095?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0966636211007934?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0966636211007934?via%3Dihub

17.

18.

19.

20.

21.

22.

23.

24.

25.

MM, Suckow DW, Sutton CR. Three-dimen-
sional hip and knee kinematics during walking,
running, and single-limb drop landing in females
with and without genu valgum. Clinical Biome-
chanics. 2016;31:7-11. https://doi.org/10.1016/].
clinbiomech.2015.10.008

Wiegerinck JI, Boyd J, Yoder JC, Abbey AN,
Nunley JA, Queen RM. Differences in plantar
loading between training shoes and racing flats
at a self-selected running speed. Gait & posture.

2009; 29(3):514-9. https://doi.org/10.1016/].
gaitpost.2008.12.001

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

ical biomechanics. 2011; 26(1):23-8. https://doi.
org/10.1016/j.clinbiomech.2010.08.005

Grasso R, Bianchi L, Lacquaniti F. Motor pat-
terns for human gait: backward versus for-
ward locomotion. Journal of neurophysiology.

1998; 80(4):1868-85. https://doi.org/10.1152/
in.1998.80.4.1868

Fu SN, Hui-Chan CWY. Are there any rela-
tionships among ankle proprioception acui-
ty, pre-landing ankle muscle responses, and
landing impact in man? Neuroscience letters.

2007; 417(2):123-7. https://doi.org/10.1016/].
neulet.2007.01.068

Dufek JS. Exercise variability: A prescription for
overuse injury prevention. ACSM’s Health & Fit-
ness Journal. 2002 ;6(4):18-23.

Ali N, Robertson DGE, Rouhi G. Sagittal plane
body kinematics and kinetics during single-leg
landing from increasing vertical heights and hori-
zontal distances: Implications for risk of non-con-

tact ACL injury. The Knee. 2014; 21(1):38-46.
https://doi.org/10.1016/j.knee.2012.12.003

Hargrave MD, Carcia CR, Gansneder BM, Shultz
SJ. Subtalar pronation does not influence impact
forces or rate of loading during a single-leg land-
ing. Journal of athletic training. 2003; 38(1):18.

McNair PJ, Prapavessis H, Callender K. Decreas-
ing landing forces: effect of instruction. British

Journal of Sports Medicine. 2000; 34(4):293-6.
https://doi.org/10.1136/bjsm.34.4.293

Chappell JD, Herman DC, Knight BS, Kirken-
dall DT, Garrett WE, Yu B. Effect of fatigue

26.

27.

on knee kinetics and kinematics in stop-
jump tasks. The American journal of sports

medicine. 2005; 33(7):1022-9.__ https://doi.
org/10.1177/0363546504273047

Taunton JE, Ryan MB, Clement D, McKenzie
DC, Lloyd-Smith D, Zumbo B. A retrospective
case-control analysis of 2002 running injuries.
British journal of sports medicine. 2002; 36(2):95-
101. https://doi.org/10.1136/bjsm.36.2.95

Yeow C, Lee P, Goh J. Sagittal knee joint ki-
nematics and energetics in response to differ-
ent landing heights and techniques. The Knee.

2010; 17(2):127-31.__https://doi.org/10.1016/].
knee.2009.07.015

fo


https://www.clinbiomech.com/article/S0268-0033(15)00284-3/fulltext
https://www.clinbiomech.com/article/S0268-0033(15)00284-3/fulltext
https://www.sciencedirect.com/science/article/pii/S0966636208003883?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0966636208003883?via%3Dihub
https://www.clinbiomech.com/article/S0268-0033(10)00225-1/fulltext
https://www.clinbiomech.com/article/S0268-0033(10)00225-1/fulltext
https://www.physiology.org/doi/full/10.1152/jn.1998.80.4.1868
https://www.physiology.org/doi/full/10.1152/jn.1998.80.4.1868
https://www.sciencedirect.com/science/article/abs/pii/S0304394007001346?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304394007001346?via%3Dihub
https://www.thekneejournal.com/article/S0968-0160(12)00235-9/fulltext
https://bjsm.bmj.com/content/34/4/293
https://journals.sagepub.com/doi/10.1177/0363546504273047
https://journals.sagepub.com/doi/10.1177/0363546504273047
https://doi.org/10.1136/bjsm.36.2.95 
https://www.thekneejournal.com/article/S0968-0160(09)00128-8/fulltext
https://www.thekneejournal.com/article/S0968-0160(09)00128-8/fulltext

