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Effect of arch pad preventing excessive pronation of the subtalar
joint during stance phase of the running
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Abstract

Excessive pronation of the subtalar joint in a foot, contacting on the ground, is still
most frequently associated with various running injuries on lower limb joints. The
purpose of this study was to evaluate the effect of an arch pad on the insole from
changes of three-dimensional (3D) ankle joint kinematic during the stance phase of
treadmill running. Six male subjects performed running trials on a treadmill. Two
conditions (no support and support: arch pad) were compared. 3D Kinematics data was
collected using ten-camera motion capture system (200Hz). 3D ankle joint motions were
expressed in terms of Cardan angles. As a result, ankle joint eversion angles were
significantly greater running with no support compared to with medial support (arch
pad) (p<0.05), but the peaks of dorsiflexion and abduction angles were not. Excessive
foot eversion angles might cause an increase in overuse syndromes such as patellofemoral
pain syndromes, shin splints, Achilles tendinitis, and stress fractures. A medial arch
support showed a mean reduction of about 2-3° for the initial foot eversion compared
with the condition with no medial support. These results suggest that shoes with medial

arch support were one of the most effective methods of preventing running injuries.
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Figl. Measurement of footprint pattern on standing posture (a) and decision of arch pad position (b).
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Fig2. Experimental setup of a running on treadmill.
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Fig3. Definitions of the stance phase during treadmill running: The left panel (a) shows a vertical
position history of a marker attached to the heel and first metatarsal bone of a subject while
performing treadmill running. (b) Vertical position change of a marker during one cycle while
running. (c¢) Vertical velocity change of a marker during one cycle while running. A foot animation
of the heel contact(c-D), loading response(c-@), and toe off (c-@) in the right bottom panel shows
the stance phase of running.
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Figb. Definitions of local coordinates system on
each segment (a) and the relationship between
shank coordinate system (SCS) and foot coordinate
system (FCS) reference frames (b). The right panel
shows the cardan sequence of rotations. (b-1) The
first rotation takes place about the Xraxis (a). (b-
2)The second rotation about the y,'-axis leads to
new positions of the x," and z,' axes (B8). (b-3)The
final rotation takes place about the z,“axis (7).

Xs =Xl
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Fig6. Changes of 3D ankle joint angle (n=6) during
stance phase of treadmill running. Running time in
each subject is normalized as 100%. Lines of each
graph are mean and S.D.
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Stephen 5, 1990; Hreliac ©, 2000; Nigg, 2001), F/, =7 274V (RO LD
e 1Tk - TORMOBFEIRL S EVBBDON TS, TDOAAZXLEF, HETH
HiOMBREHEEINZLZ ONEZL 6N 5, Inman(1981) 13, Fit FBIH @ M Eh A [n] Py & [l S)E
BEUTHHMLUTO S, MIPWES) ISR OIS EB OFSRTH O [IshE
BRI + W+ WEEB DR TH 5,

B OTFIE-RIE AT, 2 D OREME TR FINICH R ZFRD oo 7o, e,
75 7% RBE, MAEMIEAERL, —EOHMMBE ST (Figh 1), Thizid, R
TR s R BT (PRRRPAED OREEIC X 2 bDOMMAZ 5, EBIHEHE—HBIS & U THIc TEE-
W] OABFHFSNTO S, &b, MERAMSNN SN TES S ICHEiAAEREICK - T
Tay 7 ENBID, KR TO A BN TOEHNFRSNE EBDdNE, 0 [EE-
WiE ] owuf@hikicid, M &S BEIER I X A2HIR 3% 5 T s (Neumann, 2002), L
MU REHTEOBERHZ 20 IKHT R O A& THEIRS T » 7o 7c ), BIREB O HIRIZE 212 <
WHDTHZ LBDN D - Ty EBHOTE-KIEEIIP LTI 7—F/vy FOFRAI
LBEPIFFEAENFTERVEDEEZL OIS,

—7Jis RIS E, BRI T RISk 2 B TlId s <L M TRIfiTHkT 2 b0 T
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o3 2 R ERIE BRI AL 2 I Uik (fatty tissue) 1T & B S WRINRN 3L & IR 12, 280 M
K BRIRITHEE N E UTIR B 2D 72D BIRARBR O N GEB SFF & 5, —J7, BLOEFEL L
B & RIFMTIE, REOMEE &R B MEAMNE XA 5B AMEN & LTRsHES 2 &b
kI N B (Neumann, 2002), U» U, HE TRIS OSSR MINER I 225 = v 74
ZHERITHIDOEEZ SN TS (Radin 5, 1973; Stephen 5, 1990; Hreliac &, 2000;
McClay %, 2000; Nigg, 2001), 7. Norkin and Levangie(1983) &, AU 2 # f
HHICRERA PV RERZ 5720 TREL, BT —FOBEOLIBIC K 5 ¥ 5/ S — VP
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DO, RUOH ATV v XD &L EITE » THRITHR (AEPHER &) ICERTEEEESZ
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