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Gait Analysis on the Elderly Women with Foot Scan

Seong-Suk Kim and Hee-Eun Kim'
Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea

Abstract : This study compares the gait characteristics of elderly women during barefoot walking and walking with
sneakers. We measured foot angles, max foot pressure, peak plantar pressure of each plantar region, velocity of Center
of Pressure(COP), and axis shifting of COP with an RS-scan system. Elderly women's foot angles were narrower when
walking with sneakers than when barefoot walking. We found that the subtalar joint angle (representing ankle joint flex-
ibility) affected walking stability. Regarding the peak plantar pressure of each foot region, pressures were high in the
medial regions and the pressures greatly varied depending on the region measured during barefoot walking. The COP
moved significantly faster when walking with sneakers than barefoot walking and suggests that elderly women walked
faster in sneakers. Axis shifting of the COP decreased during walking with sneakers and indicated that gait balance
improved when walking with sneakers. The findings of the present study can be utilized as foundational data for elderly
women's gait characteristics as well as data for the production of functional footwear. Future research that focuses on var-
ious types of shoes, age groups, and gender are recommended for the development of more functional footwear for stable

gaits.
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Table 1. Demographic data of subjects

Participants (n) Age (year)

Weight (kg) Height (cm) Foot size (mm)

Elderly women 58 63~77

43.5~77.0 145.0~160.7 230~245

Fig. 1. RS-scan system and gait measurement.

A3+ A (Jeon et al., 2001; Park, 2010)%} =21¢] o] e
2 =)o &3 AF(Park, 2005; Park & Chae, 2008;
Park & Nam, 2004), g+ JA%=R18 Aldke] QA FEH 7]
5%7HLee & Choi, 2000)52] A7} o]F A Y} <]
AYATZ2= T ANEE A8 gait IHE FEAT(Ko et
al,, 2011; Willems et al,, 2005), A=E WA 4= A= E4
ol FaA4S =3 A7 (Goonetilleke, 1999; Hansen et al.,
1998)5¢] o] FoiA] ith. &, 7] S7isle W A8 &
FE &7 & A disiA wa W] e} 7)F
Hl7F AP AS2 g th(Leveille et al, 2002; Lord et
al., 2003).
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Fig. 2. Dimension of foot.



Foot Axis Angle

Fig. 3. Foot axis angle and COP.
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Fig. 4. Terms of the foot bone.
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Fig. 5. The contact time of gait and gait phases.
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Fig. 6. The angles of foot axis and subtalar joint flexibility. (*** p<.001)
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Table 2o YERNSIT} Initial Contact Phase(ICP), Fore Foot
Contact Phase(FFCP), Foot Flat Phase(FFP),
Push Off Phase(FFPOP)= #|5 o] Aol = Initial foot
Initial Metatarsal Contact, Forefoot Flat Contact,
Heel Off, Last Foot Contact®] Z} /~]—°] T ojmsit),

Last Foot Contact= H3JA] % TE S HA| 7|0 mpx]et
Wk oS A AL M HAA

i

Fore Foot

Contact,

4t 8044 ms, SE 811.5 msO 2 53} 28 HAe &
g9k 786.5ms, Q2% 791.4ms Bt} oA 71 ASE e

+ Initial Contact T-7}lA=

=
stk Sio] RA F4e] A
2% Sl 747} whgnc
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Table 2. Time of gait phase time(ms)
Left foot Right foot
Phase Nude Sneaker t-value Nude Sneaker t-value
Mean SD Mean SD Mean SD Mean SD

Initial Contact 68.3 272 78.5 24.8 0.008** 57.2 21.8 66.8 224 0.025*
Forefoot Contact 125.8 103.0 109.5 21.8 0.001*** 120.5 104.1 101.3 105.0 0.001***

Foot Flat 361.0 112.1 324.6 224 0.323 383.6 105.0 362.6 102.6 0.216
Forefoot Push Off 249.7 127.3 274.0 101.6 0.001*** 250.2 113.6 260.8 103.6 0.007 ***

*p <.05, ¥*p<.01, ***p<.001
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