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The Effect of Arch Pad on Ankle Kinematics during Running

Heung Youl Kim, PhD

Faculty of Human Wellness, Tokai Gakuen University, Miyoshi, Department for Development of Preventive Medicine,
National Center for Geriatrics and Gerontology, Obu, Japan

The purpose of this study was to evaluate the change in three-dimensional (3D) ankle joint kinematics on the arch
pad. Ten male subjects performed running frials on treadmill, and ten motion capture system were used to record
a position data of the reflected markers on the lower limb. Two conditions (no support and support: arch pad) were
compared with the joint angles which were analyzed by the Cardan method. As a result, ankle joint eversion angles
with support shoe (—6.5°+2.5°) were significantly lower than that with no support shoe (—10.2°+3.2°) (p<0.01).
Nevertheless, differences in ankle joint dorsiflexion and abduction angles were not significantly different between

support (20.1°#3.1°, —2.5°+1.9°) and no support shoe (20.4°+3.4°,

—2.4°42.1°) (p>0.25, p>0.11). Shoes with

medial arch support or using special shoe inserts may help correct one's running form by reducing pronation and

may reduce risk of running injury.
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tion.
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Fig. 3. Changes of 3D ankle joint angles (n=10) during
stance phase of treadmill running. Running time in each
subject is normalized as 100%. Lines of each graph are
mean and standard deviation.

FHO2 CadnZl"S AN OH, SH AL Xyz2 AA]
shih B Altels Ho7] &AM 2T E o] Mathematica
ver. 4.1 (Wolfram Research Inc., Champaign, IL, USA)*"'E A}-&-
sto] 22 Ayt

3) SHXe

Z A 8-4 B2 The Statistical Analysis System release 9.1.2.
(SAS Institute Inc., Cary, NC, USA)& o]-&3}o] AL A g
slgom, 2229 ZA(no support, support)o] w2 33 #A
2to] BZAE AR, 012 3 paird Hest2 EH 3}
on, BAH §o42L p<00s ofsi2 AYatsich

9 Aok A ALY AT ¢l BE X}ZW
of = OHATHES ARESIRAS 7% no support2 A SR
o, A& oFAHYES FAZ AL supportZ A O] 5§t
Fig. 32 £WA 9 wiS 23/ S=3(Fig 3A), W/oH
(Fig. 3B), WA/ A(Fig 30) =9 AZH-Z:= Hate] dAE
ey 2 k. &HZHE no supportZ} —10.2°+3.2°¢] H] 3|
support7} —6.542.5°2 p<0.01 £FN A $5HA ¥ Ao
2 UEy}TH(Table 1, Figs. 3B, 4B). 3tH, |22 2 2z 9|
Z| X += no supportZ} 20.4°+3.4°, support7} 20.1°43.1°2 -9
8t z}o] & UEF A $th(p>0.25) (Table 1, Figs. 3A, 4A).
A Zt= 9] HYX = no support7} —2.4°+2.1°2, support7}
—2SELYE WS e 4ES i PoR FAHCR
94@ o2 B 2= ¢9thp>0.11) (Table 1, Figs. 3C, 4C).
253} Y3 A o =Y FY o 1ok AA QL]
g9 E4L& HGohFig 34, 30).

o[-rl N o
r_?L' _T'lﬁ

o #

& QoA e 3 £ud —"r%ﬂ #7154 Q&
A ) 3ol A A 3|

S REE S T A S HEOR oA E
o Az FAl Fd AAE 2AA

ST FH ZEFAE 5 WY 24013,
o8, 4Rz 2EHL-LEHQ WA e 27,
T, g §4, 183 Xl lﬂd s 94 849 wigh

M293 HI1¥ 2011 | 45



HY Kim. The Effect of Arch Pad on Ankle Kinematics during Running

Table 1. Physical characteristics and three—dimensional ankle joint angles of subjects (n=10)

DorsiFlexion (°) Eversion (°) Abduction(®)
Subject (n)  Hight (cm) Weight (kg)
No-support  Support No-support  Support No-support  Support

1 178.5 66.8 24.8 22.6 -11.1 -8.8 -3.5 2.7

2 169.3 57.1 21.0 20.8 -7.4 -5.9 -4.4 -4.6

3 167.4 60.6 22.0 23.6 -8.5 -4.1 -1.6 -1.8

4 169.3 58.3 16.7 16.3 -4.3 -3.0 2.9 2.5

5 166.6 68.1 16.5 16.9 -13.7 -11.7 -4.8 -4.2

6 172.1 64.4 14.0 14.2 -9.0 -3.8 -4.2 -3.9

7 175.5 69.5 20.7 18.9 -11.1 -5.8 -2.6 -3.5

8 165.1 53.8 23.0 23.9 -8.3 -5.9 -2.2 -2.2

9 170.2 58.2 22.1 21.6 -15.0 -7.5 -2.4 -3.0

10 167.1 57.7 23.6 21.9 -13.8 -8.7 -1.2 -1.7
Mean 170.1 61.5 20.4 20.1 -10.2 -6.5* -2.4 -2.5
Standard deviation 4.0 5.1 3.4 3.1 3.2 2.5 2.1 1.9
Data are meanzstandard deviation.
Paired t—-test *p<0.01.
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