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Effect of unstable shoes on ground reaction force
parameters during stance phase of running
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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



WVAY Ol 9 jul F ojled csosld 5 L3550 b s ey

Aodio

53 Slalls ol 35 bl amalr 331 Ol 3 15 S e sl Sl Sl S Ok
Ly s Odss b bas Glacanl 51 w8 OB X5 doys SV — Y¥ &S Wlosls OLES Qg3 4
Sl o (V) Tl (F 5 Y ) S erd Jels Ol a2 sl 0 -)
555 5 OY 50 me oz ol C0V=8 5 1) T 1 (SKES 55 p i A7 5 1) T Gm sl ol
Tl a3 a3 b el l&in sl 0l (S gl 0 g e OVF 50Y 1) 7S
PRI P NV D RCII [ K SV PO Py W YUV [ [P PR LS IR CE P
7o) nolie & Ol oo 45 ol 0ld 5 jme 053 Slacaa] an g 5 3l 53 Lasls sla e Ol ey
33 s w5 I Sl bacanl ol 00) 33 Wl TS F5 s T dell e s
S 6l eY a5 S b ane cpl Jlie O e 3 pd e DN gy ed aelp 5l alee s
4SS o s Glacan] Slrs 1 Gl ol g s cpl dlasl 515 cnl 3525 b sl sl laal
a1 o3 00 YV 2S5 el by e e 5V Wi e slacanl 85 sl Ll e
OAVF 5T 0D ol il ke 0l b o e ool o Smly 1 0T & ol sl olantl 5 g
it P OUT 3 Shee 35 5 ool 51 (6K 3 il o OB W55 (6l o sllan e i, 4L
AL azils

XY) S 05 slse i s pwdin IS OV8 500 0 035 (V) e o Bl e s Sl
6 GRF) " Ll oo 65,0 polie 2alS .ol ol oy O3 b o e slacand L (04 51A
s G S OB e Slaal 1 SCoaS b e mal ol ara g 5 sbul Ol st RalS e
iledd by 0453 ehusar S el s ILLL sla 1S Sibe OA Y 5 F) el ey
Gl S Sl b dls Lowl s — alad gliady 3 a5 ol gl Sy b S opl ek [0S
a2 65 ol e Glool 58 S0 oS dtes oo L3S 58l OBl Ll slite gl o o0
i b el s (il el a3 bl s Oy 5Ls 58 e Jlab e JUES s a4 a3l 1L JEsI L

Vo) Lsd Odiss (Stew o psie 55 Sl e Ol dd 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)
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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
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