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Strengthening exercises of the plantar intrinsic foot muscles (PIFMs) are
often prescribed to flat footed subjects because of the capacity of the PIFMs to support the medial
longitudinal arch (MLA). However, it is unclear whether the capacity of the PIFMs to support the MLA

is enough to change the foot kinematics in flat footed subjects. To confirm this, the current study
examined changes in foot kinematics in flat-footed subjects during standing and gait accompanied by
changes in the activity of the PIFMs.

In the gait analysis, the time at which the MLA height reached its minimum value was significantly
later in the ESG, with no reduction in the MLA height at that time. Moreover, forefoot inversion
angle and tibial external rotation angle were significantly increased in the ESG at that time. In
the standing analysis, there were no significant differences between the groups.

Conclusion: The results revealed that in flat-footed subjects, the PIFMs have the capacity to

support the MLA
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NH =
DF =

EV =

eversion,

AB =

abduction,

navicular height, FF = forefoot, RF = rear foot, TB = tibia,

dorsiflexion, PF =

plantarflexion, BW = body weight. Stance phase duration, FF DF angle

relative to RF, internal ankle AB moment, and NH from floor at
Variable CG (N =9) ESG (N = 9) Mean diff p
Mean 5D Mean sD
Gait
Speed (m/s) -0.01 0.02 -0.04 0.06 0.03 0.12
Stance phase duration -1.1 12.7 25.6 26.5 —26.7 0.01
(ms)
NH from plantar plane
Minimum value (mm) —0.3 0.5 —0.3 1.1 —0.01 0.97
Timing (% stance -0.1 2.4 2.2 1.6 —-2.3 0.03
phase)
Foot kinematics
FF angle relative to DE -0.9 1.6 0.5 1.0 —1.4 0.05
RF (1)
EV 0.6 1.0 —0.8 1.4 1.4 0.02
AB 0.3 0.8 0.03 1.2 0.2 0.63
RF angle relative to DF 1.0 1.4 —-0.1 1.6 1.1 0.14
TB (7)
EV —-0.6 0.9 0.3 21 —-1.0 0.22
AB 0.2 1.0 —1.4 1.4 1.6 0.01
Internal ankle moment PF —-7.0 457 —2.3 60.6 —4.7 0.85
(N mm/kg)
EV —-4.6 26.1 2.0 26.1 —6.6 0.60
AB 143 246 1.4 18.7 129 0.34
Ground reaction force
(% BW)
Anterior direction 0.04 0.8 —0.3 1.4 0.3 0.67
Medial direction 0.2 0.3 —0.3 0.9 0.5 0.11
Vertical direction 1.1 2.1 0.2 3.4 0.9 0.53
Standing
NH from floor (mm) —0.2 0.3 0.4 0.6 —0.6 0.06
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