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A Study on the Characteristics of Lower Extremity Motion of Middle-aged
Women in Accordance with Walking Speed to Inprove Functions of Walking-shoe
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The objective of this study was to reveal the characteristics of lower extremity motions of
middle-aged women in accordance with their walking speed, and also to suggest elements of improving
functions of walking-shoe for the improvement of gait stability.

Total 30 healthy middle-aged women were asked to walk in their preferred speed and also speed
20% faster than that. Using the 3D motion capture system and the plantar pressure measuring system,
the characteristics of lower extremity motions were measured. For the analysis on differences in motions
between preferred and faster speeds, the paired t-test was performed. At this time, the significance level
was set up as =.05.

The walking in faster speed showed the greater ground contact angle than walking in preferred
speed while its gait stability was low. Also, the faster walking showed the bigger plantar pressure, and
especially, the pressure on the great toe was high.

It would be necessary to improve functions of shoes for the gait stability and dispersion of pressure
on feet while fast walking.
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Table 1. Characteristics of Subject

(M£SD)

Height Weight  Age TFL NS FS
(cm) (kg o) (em)  (km/h)  (kmv/h)

30 158.1+4.5 57.146.9 52.3+5.2 225409 4.1+0.5 4.9+0.6

TFL: Total Foot Length, NS: Normal Speed, FS: Fast Speed
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Fig. 1. Setting of experimental situation
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Fig. 2. Foot segment definition

Fig. 3. Foot Pressure Analysis Section
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A FHadol A4 Jeth(p(.05). BAZCE Contact Angles (unit : deg)
ofm] sl = LRAIN Aot 2EHAE WE 259 B Variable Event  Speed Mean+SD t(p)
oA &) W97} o gk g __normal 44+8.7 180
SHEI M & dFE AA Z2E9 g & Toe-out fast 43489 (.859)
oA, & AP e Ag 4B SEew Al g, nomal S22
Anr AR oo o e 3 BArH( 05) SR R
. normal -3.347.1 1.508
Tibia — HS =& 42174 (.146)
Table 2. Result of Pelvic Center Motion Rotation normal 29483 2571
(unit : cm, cny/s’) Angle? T0 fast 41479 (017)*
Variable Event Speed MeantSD t(p) R Akde  HS normal 4.8£3.6 -4.566
Hs normal 108.7+2.6 6.258 Flex/Ext. fast 6.9+4.3 (.000)*
Max. fast 107.842.7 (.000)* Angled TO normal -7.0+4.9 5.528
height nomal 1095627 - fast 19,5453 (.000)*
TO st 1082426 (000)* R Ankle  HS normal 24432 431
e ) fast 25434 (.670)
L 6.5+4.2 939 I“f;ﬂf Ny normal  -0.142.8 2.597
Movement fast 5.543.5 (352) g To fast 04+29 (.016)*
Rangel normal 6.2+5.4 762 normal 19.6+4.4 -5.083
TO Foot HS N
fast 53434 (:450) Contact fast 24244 4 (.000)
normal 244194 6.739 Angled TO normal -59.7+4.3 7.206
ferkl fast 2184193 (.000)* fast 64.244.2 (000"

L Vertical movement, HS: Heel strike, TO: Toe off, *: X.05

L Out toe(+),
4: Dorsi flex.(+), HS: Heel strike, TO: Toe off, *: (.05

2 Int. rot.(+), ®: Inver.(+),
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Ankle Angle (deg)

Ankle Inver./Ever.. Angle (deg)

_ p—— Table 5. Right Foot Max Pressure (unit : kPa)

i AR ‘ st Variable Speed Mean+SD t(p)
T mwne. Great Too - Omal 169.2419.0 5171
fast 197.1£28.5 (.000)*

. normal 92.7+12.9 -.706

Little Toes fast 9524173 (492)

i ik Medial normal 209.7+61.9 -626
AV Metatarsal fast 212.6+61.8 (542)
Central normal 216.4430.1 -2.806
7 [— Metatarsal fast 225.1429.4 (.015)*
Lateral normal 173.6£31.0 2412
Metatarsal fast 184.6+36.8 (.031)*

Middle Arch normal 272.0£76.6 -.245
fast 274.973.0 (.810)
R i o LTTETTTTIF 0 ot e Heel normal 167.3+44.4 -2.595
‘‘‘‘‘‘ ¥ fast 182.0+46.0 (.022)*

*: pC.05

Fig. 4. Right Ankle Angle

Table 4. Result of Inter-Foot Segment Angle  (unit : deg)
Variable ~ Event  Speed Mean+SD t(p)
1S normal 14.243.6 1214
Rear-Middle fast 13.543.6 (:236)
Foot Angle 10 normal 15.7+3.8 840
fast 15.5+4.1 (:409)
1S normal 25.9+5.0 -3.215
Rear-Front fast 27.3+4.8 (.004)*
Foot Angle 10 normal 29.4+6.1 2525
fast 30.945.6 (018)*
Hs normal 38.1+8.3 -.043
Middle-Front fast 38.7+7.8 (:966)
Foot Angle 10 normal 43.549.1 335
fast 44.4+8.6 (.740)
HS: Heel strike, TO: Toe off, *: p{.05
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Fig. 5. Foot Planter Pressure during gait (Representative subject)
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