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F= BENEEEEES)ER (MESD) (FEA: E)
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MEMEREARE  5.24+2.09 4.47+2.03 510x£1.72 4.75+1.94 h.81k2.76 5.49+2.51 0.67 0414 0.10 0.900
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Effects of Foot Orthoses on Center of Pressure
Progression and Kinematics of the Lumbar
Vertebrae and Knee Joint During Walking
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Abstract

Purposes

Flat feet result in abnormal plantar pressure during walking and affect the mobility
of the feet and knee joint. However, few studies have examined the effects on the lumbar
vertebrae. This study aimed to investigate the effects of the type of foot arch and foot
orthosis on the kinematics and center of pressure (COP) progression in the lower limbs and
lumbar vertebrae during walking.

Methods

A plantar-pressure measurement device was used to assess the foot arches in 39
adults, who were classified into three groups: normal feet, flat feet, and asymmetric feet,
according to the arch index (AI) of the foot and the foot posture index (FPI). Participants
were required to walk back and forth 5 times on a 7-meter-long trail and step on a foot
plate at the 3-m marker. During the test, the mobility of the lumbar vertebrae and knee joint
were recorded. Two types of footwear were tested: (1) sports shoes and (2) sports shoes
with prefabricated orthoses.

Results

Subjects in the flat feet group required a larger range of motion (ROM) for the knee
in the loading phase, applied a larger COP deviation angle in mid-stance, and had a slower
COP progression velocity at the mid-stance and push-off phases in comparison to subjects
in the other 2 groups. Compared with the flat feet group, the asymmetric feet group used
smaller knee ROM to perform push-off. When orthoses were used, all groups had reduced
lumbar ROM in mid-stance and the push-off phase, and increased knee ROM during push-
off. Subjects in the flat feet group had reduced knee flexion and increased COP deviation
angle in the loading and mid-stance phases. Subjects in the asymmetric feet group had
reduced knee ROM in mid-stance and increased COP velocity in the loading phase.

Conclusions

The kinematics and COP progression of the lumbar vertebrae and knee joint could be
affected by different foot arch types and footwear. (Cheng Ching Medical Journal 2019;
15(2): 7-16)

Keywords : Foot orthoses, Center of pressure, Lumbar vertebrae, Knee joint, Angle,
Velocity
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