27 4 ,2014 10

Vol.27 No.4, Oct. 2014 JOURNAL OF NINGBO UNIVERSITY ( NSEE )
b
R 315211
: 22 , 10m
: G804.6 A : 1001-5132 2014 04-0104-04
[8]_
[1].
- - . Carl [
R 100%,
[1]_
=) . Debbi M
[3-4]
[5-6]
[12-13]
[7-8]
[9]' 1
1.1
) 22 )
1 2014-03-15. : http://journallg.nbu.edu.cn/
: XYL14017

1979 ., R s : . E-mail: rongming@nbu.edu.cn



, 105
6 , , 2
b 2 _
1h,
2w , ’
) (23.5+1.26)
(172.9£1.2) cm, (66+2.4) kg, ’

BMI (22.1+ 0.8) kg'm?,
1.2

1.5 cm, 5.5cm (
1), ,
[11]
s (a) (b)
2
1.5cm, 2
3 ,
cm, )
[5]' > 1
, 4~5
2~3 ,
500
400 -
£ 300/
200}
100 -
1 H LMF MMF M4-5 M2-3 Ml OT BT
1.3
_ 3
Novel Pedar( Novel ) 4 . 4 ,
2 ,
10m
7 : (H)
(MMEF) (LMF) (MI) H LMF MMF M4-5 M23 Ml OT BT
(M2-3) (M4-5)
(BT) 2~5 (OT). 4



2014

106
2~3 -
, (P<0.05).
150 -
120
90
I
60
30
H LMF MMF M4-5 M2-3 Ml
5 -
3
[9,15-17]
[18]
[s1
, [9,19]
28.7%,
35%,
[20]

- 22.1%
27.6%. ,
[5]'
10 , ,
[9]'
( ) [8-9]
[1] Winter D A. Human balance and posture control during

[4]

standing and walking[J]. Gait Posture, 1995, 3(4):193-
214.

Dingwell J B, Cusumano J P, Sternad D, et al. Slower
speeds in patients with diabetic neuropathy lead to
improved local dynamic stability of continuous over-
ground walking[J]. J Biomech, 2000, 33(10):1269-1277.
Gu Yaodong, Li Jianshe, Ren Xuejun, et al. A pilot study
in different unstable designs on the biomechanical effect
of gait characteristics[J]. J] Mech Med Biol, 2012, 12(5):
1-7.



107

[J1. , 2009, 29(5):40-49.

[5] Yulia G, Eytan M D, Amir H, et al. The effect of
manipulation of the center of pressure of the foot during
gait on the activation patterns of the lower limb musculature
[J]. J Electromyogr Kinesiol, 2011, 21(2):333-339.

[6] , , .

[J]. , 2012, 32(7):91-97.

[I1. , 2012, 34(4):
125-128.

[8] Glod D J, Fettinger P, Gibbons R W. A comparison of
weight bearing pressures in various postoperative devices
[J]. J Foot Ankle Surg, 1996, 35(2):149-154.

[9] Deleu P A, Leemrijse T, Vandeleene B, et al. Plantar
pressure relief using a forefoot oftloading shoe[J]. Foot
Ankle Surg, 2010, 16(4):178-182.

[10] Carl H D, Pfander D, Swoboda B. Assessment of plantar
pressure in forefoot relief shoes of different designs[J].
Foot Ankle Int, 2006, 27(2):117-120.

[11] Debbi E M, Wolf A, Haim A. Detecting and quantifying
global instability during a dynamic task using kinetic and
kinematic gait parameters[J]. J Biomech, 2012, 45(8):
1366-1371.

[12] Goryachev Y, Debbi E M, Haim A, et al. The effect of
manipulation of the center of pressure of the foot during
gait on the activation patterns of the lower limb
musculature[J]. J Electromyogr Kinesiol, 2011, 21(2):
333-339.

[13] Long J T, Klein J P, Sirota N M, et al. Biomechanics of
the double rocker sole shoe: Gait kinematics and kinetics
[7]. I Biomech, 2007, 40(13):2882-2890.

[14] Kakihana W, Akai M, Nakazawa K, et al. Effects of
laterally wedged insoles on knee and subtalar joint
moments[J]. Arch Phys Med Rehabil, 2005, 86(7):1465-
1471.

[15] Carl H D, Pfander D, Swoboda B. Assessment of plantar
pressure in forefoot relief shoes of different designs[J].
Foot Ankle Int, 2006, 27(2):117-120.

[16] Fuller E, Schroeder S, Edwards J. Reduction of peak
pressure on the forefoot with a rigid rocker-bottom
postoperative shoe[J]. J Podiatr Med Assoc, 2001, 91(10):
501-507.

[17] Schaff P S, Cavanagh P R. Shoes for the insensitive foot:
The effect of a “rocker bottom” shoe modification on
plantar pressure distribution[J]. Foot Ankle, 1990, 11(3):
129-140.

[18] Wright I C, Neptune R R, Van Denbogert A J, et al.
Passive regulation of impact forces in heel-toe running[J].
Clin Biomech, 1998, 13(7):521-531.

[19] Lavery L A, Vela S A, Lavery D C, et al. Total contact
casts: Pressure reduction at ulcer sites and the effect on
the contralateral foot[J]. Arch Phys Med Rehabil, 1997,
78(11):1268-1271.

[20] Bonanno D R, Landorf K B, Menz H B. Pressure-
relieving properties of various shoe inserts in older people
with plantar heel pain[J]. Gait Posture, 2011, 33(3):385-389.

Foot Kinematic Effect Resulting from Different Unstable Design

RONG Ming, MA Jia-bin
( Faculty of Physical Education, Ningbo University, Ningbo 315211, China )

Abstract: Footwear’s structure design can alter foot’s plantar pressure in certain specific regions. In the test, we
adjust unstable structural elements in the heel and forefoot regions with 22 healthy male respondents participated.

The participants are asked to walk over a 10-m walkway wearing a control shoes and test shoes in their
self-selected speed. Peak pressure, pressure-time integral and contact area are measured and calculated. It is
found that both the peak pressure and pressure-time integral are significantly increased in the test shoes. By

adjusting the unstable structural elements in metatarsals position, the plantar pressure distribution can be
effectively changed, and the peak pressure and pressure-time integral is significantly higher in the append region.
Key words: unstable structural; plantar pressure; peak pressure; pressure-time integral



