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Abstract

Introduction: 24-67% of recreational runners suffer from running-related
injuries. The purpose of this study was to test the effect of unstable shoes on
selected ground reaction force (GRF) parameters during stance phase of
running.

Method: 20 healthy men (age of 21+2.27 years, height of 176.93+5.39 cm, and
mass of 72.30+8.84 kg) ran on the force plate placed in the middle of 15 m
runway in barefoot, with unstable and control shoe conditions. Peak vertical
GRF, posterior force, loading rate and impulsive passive force variables were
calculated in the three conditions. A repeated measure of ANOVA and Duncan
post-hoc tests applied to test the hypothesis (p<0.05).

Results: vertical loading rate and vertical peak passive force variables were
significantly increased in unstable shoe condition compared to control shoes. In
addition, peak posterior force and impulsive passive force variables were
significantly increased in unstable shoe compared to control shoe.

Conclusion: unstable shoe could increase ground reaction force parameters
on foot during running. This finding suggests that unstable shoes could possibly
increase risk of running related to injuries.

Keywords: Ground Reaction Force, Running, Unstable Shoes

ay


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.7.0
https://system.khu.ac.ir/jsmt/article-1-47-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.22520708.1392.0.6.7.0 ]

WWAY Ol 9 jul F ojled csoald 5 La5,0 b s ey

Aodio

53 Slalls ol 35 bl amal 331 Ol 3 15 S sl Sl Sl S O
Ly s Odiss b bas Glacaul 51 w8 OB X5 doys SV — Y¥ &S Wlosls OLES O g5 4
g ok (V) Tl (F 5 Y ) S erd Jels O s b sl 0 -)
555 5 OY 5% me oz oyl V=8 5 1) T 1 (SKES 55 o A7 5 1) T Gm sl ol
Tl a3 a3 by el l8in el 0l (S gl 0 g e OVF 5 0Y 1) 7S
PRI PV D RCII [ N K SV USRS Py W YV [ [P PR S IRLE EF
7o) nolie & Ol oo 45 ol 0dd 5 jme D53 Slaaa] an g 5 3l 55 Lasli sla e Olseny
33 s w5 S Bl bacanl ol 00) 33 Ll TS F s T dell S s
S 6l oY a5 S b ane cpl Jlie O3 e 3 pd e DN gy ed aelp 5l alee s
4SS o s Glacan] Slrs 1 Gl ol g cpl dlasl 515 cnl 325 b sl sl laal
a1 o3 00 YV 2S5 el by el e 5O Wi e slacanl 85 sl Ll e
OAVF 5T 0D ol il ke 03 b o e ool o Suly 1 0T & ol sl olantl 5 g
it 5 OUT 3 Shee 35 5 ool 51 (6K 3 il o OB W55 (6l osllan o e i, 4L
AL azils

X Y) S 05 slse i s pwdin S04 510 0 035 (V) e o Bl e s Slsl
6 GRF) " Ll e g5, polie 2alS .l ol oy O3 b das e slacanl L (04 51A
s G S OB e Glaal 1 SCoaS b e mal ol ara g s sbul Ol st RalS e
ik by 0453 ehusar S el s ILLL sla 1S Sibe A 5 F) el ey
Gl S e b dyls Lowl s — alad glidy 3 45 ol gl Sy LS cpl el JS0E
a2 65 ol e Glool 58 IS0 oS dtes oo L3S g5l OBk Ll slite gy s o0
i b el s il el bl s Oy 5Lis 58 e Jlab e JUES s a4 a3l 1L JESI L

Vo) Lsd Odiss (Stew o psie 55 Sl e Ol s Col (e Jodl o Se Glag s s g 5o

1. Stress Fracture

. Osteoarthritis

. lliotibial Band Syndrome

. Patellofemoral Pain Syndrome
. Chronic Ankle Sprain

6. Lower Back Pain

7. Heel Strike

8. Impulsive Load

9. Peak Ground Reaction Force
10. Loading Rate

11. Ground Reaction Force (GRF)
12 . Unstable Shoes( MBT )

13. Center Of Pressure ( COP)

a b wiN

qy


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.7.0
https://system.khu.ac.ir/jsmt/article-1-47-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.22520708.1392.0.6.7.0 ]

w35 Sl Ll S ST

d"")}"}‘pL} ‘J’:"Q)}.’. RV &:,.Ml‘ Qv\.:MJJ Qu‘@aﬂﬁ;ﬁj}i C)Lﬁ.’b‘)b)};ﬁ CJ‘M k)'i‘ 4SL5SL>-)J (Y\ E)

wlig )

L P P KV CI J FYE L P RGO PR A T PPVS P T
S g5 e b ad adt Gapesl 5l pske nl Gl s Jaes b s gesl 62,8 DS ulul , LI
S e 53 5 S35l 355 Sl ecnl L esdle (YY) Wi 4 el pis s w3 a8 S 13 e s
Shls ol rass sl gssesl sy g 4 033a,me 03050 b s & el Jos 4 iy
VYN CENAY o o Sle 5 2o sl \WVE/ATE OV 5 Sle 5 Jlo MYV o o Sls
S5, ot 5l 8 s el S Jlewr odl s g (EU) FY/PA £1/00 L ojles oS HS
5 &35n oo a bgasesl (5o Olpaal (Saldl Olse by odl L5 gl sl s
5 eslial Sl 55 53 (65U Olpial (S sl Sls s ol 53 b RSl OlSen
(YY) s 4 Sl 53 e o3 gdous e Jus 4=0 Oles 5 (6,5 03101 azens

sl 0350 8 5 5 3580 S8 Dliss e 53 oS A8l La S sesl Sl il 10 gs ST
33t g s amio 31 (50 V0 dhols 53 S o ST OIS S ol s e e U o 5 Ois3 4 g
A g pll Jlgze 15 ST s S

S LS 4 W Soge3l b o3Il e YF B FY laosll 5 Jhash ool 55 owy p o gl S
>5 ( Perfect Steps- TM-030709 VP) Lt xS 5 (New Balance) J x5 s Jels
Sop b B o NS e awtis S8 S0 el sk 4 s ol O JS9)
O S s gl il = el glialy s plesil GILE S s Ol e Jeall S

Sy Jsexeo s ghls J xS

SLb 2 o d w8 s ) S

¥


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.7.0
https://system.khu.ac.ir/jsmt/article-1-47-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.22520708.1392.0.6.7.0 ]

WWAY Ol 9 jul F ojled csoald 5 La5,0 b s ey

L Odss 5 J,m8 58S L Odss cwn il 0diss ol 5 Osa3T o IS0 551 slas )50 4 W s a3
Sk s Dl 035 4 5 @Sl Sasel e Gl us slaesls 5 LS Ll Gl i
by e slaesls s,50s 3 sk o (Kistler: Winterthur, Switzerland, 1000 HZ) ' . a=iw
250 o2 el Yoos Jsb e mle £ gbls ous s aslial ey Jenll S 555
O il 4y 5B W Js g3l S(sosbar 8,8 513 ol 0K S 3 dla s g3l O3 sl
Ldd 6, Sl s = el o ges gaad e ol e el oS (6,0 3 aldge 53 AL
e 4 (Y01 e ) MATLAB i35k 5 515 b ol piad TS Lo ot ds sy Laosls
I LT L SIS sl S Sl b slaesls 03,5 A skt 4 s esliad 3 slaesls L
b ey sl iie a3 s el Bl ol ST Sl eslinal b IS5 s el Yo
Bloy ke Vol 5 il (550 sl Tl 5 b 53508 S sl LS s Jedll Ko 50
aeloes |l 35m8 S35 SMSL F s A B s o ses J L b a5 S
Sl 3 e el WS o0 4 by e Oladlae s @b Sla ozl Olgeas ba pane ol LGS
b g Olge 4 ML £ OV-10 5 YY) s oS oL Kasn B 5 s et
RS 035 G e 0N OELL o s At = o n T Al 5 (6550 (S Dk
e 3 eslinad U 55 ISST e (Y JSK8) (V0) iy pas Lag s ol 51 b slallas 2alS (sl ol
O0) s a3 ki 5o ey 5L sy 04 M Bl 5,5 gebad 51 (550 0 S350 S
o g3 b il el slaly s Jeall oo (65,0 S sl 1 5 5 it 55,0 ST
Sarie 5wl 4, do e 3 Jadll oS (S350 S350 ol p3lie el sy (55 0 5 4l 4
5 bbb S35es o ape LS a8 s Jlab 5 Jled b g3 see S ol Olse s oS Se
Coms bl S S e Bl el e Ole = s e JUSEI G bl Al S0
0 SLul3l Ldd Sl Ol 035 2 (S Sl e S el sty il 3 550 e
B axiliS S andllas 3l sy iash (o2 L plee 5 amn L OLss S ghls b gagesl 5l L8
Sk S LS 5 el aype cemty = adl Odss ST L (ol TO sbeesls
sl banslie 55 550 T S sLlp) Sases Som sl sed Sl eslial L sdd Bl Sla s a5

A esls sl (8550 (S5, AN

1. Normalization

2. Force Plate

3 Motion analysis (Simi motion)

4. High Pass Filter

5. Residual Technique

6. Peak passive and active Forces

7. Peak posterior and anterior Force
8. Stance Time

9. vertical and posterior loading rate
10. Foot Flat

8


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.7.0
https://system.khu.ac.ir/jsmt/article-1-47-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.22520708.1392.0.6.7.0 ]

85 Sl bl 2 L S 3G

(e D33 I g) Jeddl e (9 i 300 Al (o s 1R 5] Jull Sie 550 Al il 4dle
02

b o cogas sapizsl | GRS
Q Jud gapee sopizy
01p

K. o PIICE Y

0051
L+ JIETQPIRy
0.1
-0.15
1 i 02 i i i
15 50 B5 100%stance 0 15 50 85 100%stance
FF MST HO TO HC FF MST HO TO

Jordll Ko (65 508 (65,5 4 Aol s gla alyL Y S

slaesls b absly s 51 eslanal L e sl 5 Con 6l Otss iS4 bg e glaesls
et e 4 SPSS-V20 15l 5 55 a3 A0 Ol mlaw s SOl s Oga3] 50 s eSS
5,8 plonil oslinel 55 5m (sls 1S ¢l o Lol

basl
OLis s glacmdgn 5o 1 Oiso b B (St sla e 3kl Gl 5 0k ) St
osb e JES RS L el 3 Ll S Sl eslil b goses o MLl e
Loanslis 53 Aoy YV 1) jane opl J a8 S oS Jb-5s «(P<O.05) ol il 53l do s Av (g5lsbas
03 Ao OF Il 4 e J xS S Cad 4 Ll L2aS (P<0.05) sls ialS wa b cans s
Fr oy b b oamlie 53 JaS S pl poesdle (P<O.03) wl il g8 o SLL 5
S b gl 5o LG 2 (P<O.05,4790) ol (ol ol jsba 1) Al 55,8 OIS0
(P<0.05) sl zalssl 1y st g0 Sl do )3 OF o b cuidge 5 (0=0.03) ds s YV J 28
il Condy b anslie 3 SILLL S 51 eslinal ol sl (55,5 ol pslie (ga)he a0
S S pslie JluLL 1S (P<O.05) ol 2alS w3 V8 J xS 2S5 (=0.04) ass))
Loamslie 53 5 (P<O.09) soys YA oS 1S b aglie 53 (hls sme ssb 4 |y Jd e (9350
U oamglio 5o 1y pslie opl 8 2aS opl 3525 L .(P=0.03) sls [l do s Ve wn gL cunss
U 1 (63508 (S50 4,0 Olgme 53 hoys Av 201551 (P<0.05) sl 2alS ws s YY) wis b Cunis
Loamslin 3 J 8 1S &S Jlss emdls 55 28 S L el 5o SILLL la s L O 03
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