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Effect of plantar sensor¥ stimulation on standing balance ability, posture, and
muscle activity in the elderly.

Takata, Yuichi
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In this study, we focused on standin? balance ability, which is a key to
fall prevention, and examined the effects of foot shape on plantar load and load area, as well as
the effects of insoles that support foot shape and stimulate the plantar surface on balance ability.
The amount of plantar load was different between flat feet and normal feet. The amount of load on
the big toe was significantly greater in flat feet than in normal feet, and the load area was
significantly greater in the medial longitudinal arch of the foot in flat feet than in normal feet.
We reported that the insole supported the medial longitudinal arch of the foot and stabilized the
knee joint by braking the knee joint eversion when the insole was worn in the task of landing
motion.
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MaxP (N/cm?) FF Group NF Group p-value

Toel 6.4 (16)° 53 (16) 0.036
Toe2-5 26 (0.1) 26 (12) 0.923
M1 6.8 (19) 6.6 (14) 0.705
M2 115 (2.1) 117 (2.1) 0.802
M3 131 (2.7) 123 (2.7) 0.362
M4 8.8 (2.0) 8.4 (18) 0.483
M5 44(07) 48 (16) 0.283
Midfoot 52 (13) 44 (13) 0.094
Heel medial 105 (1.7) 10.3 (1.5) 0.685
Heel lateral 9.7 (19) 101 (1.5) 0.467

MaxP, maximum pressure; FF, flatfeet; NF, normal feet; M1, metatarsal 2; M2, metatarsal 2, M3, metatarsal 3; M4,
metatarsal 4; M5, metatarsal 5.

CA (cm?) FF Group NF Group p-value
Toel 14.8 (2.8) 15.1 (3.9) 0.785
Toe2-5 185 (5.3) 171 (4.0) 0332
M1 145 (4.5) 13.8 (2.9) 0.554
M2 1.7 (2.6) 109 (1.7) 0.221
M3 9.3 (2.0) 9.7 (3.0) 0.614
M4 97 (2.3) 101 (2.8) 0.556
M5 13.5 (4.4) 115 (2.8) 0.092
Midfoot 4956 (10.1)" 356 (12.7) 0.0003
Heel medial 16.2 (2.9) 16.2 (2.3) 0.956
Heel lateral 14.1 (3.5) 14.2 (1.58) 0.834

Values are expressed as means = SD.

* p<0.05 (category).

CA, contact area; FF, flatfeet; NF, normal feet; SD, standard deviation; M1, metatarsal 2; M2, metatarsal 2, M3,
metatarsal 3; M4, metatarsal 4; M5, metatarsal 5.
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Kinematic (degree) pre intervention post intervention
Knee joint valgus angle -l4+4.1 -13+4.1
Knee valgus angle at landing 27+28 20+32
Knee flexion angle dur-in-g maximum valgus knee 302 + 15.7 348 + 19.3%
joint
Maximum knee flexion angle 603 +5.7 629 +6.7*
Knee flexion angle at landing 19.9 £4.5 205+49
Knee valgus angle at maximum knee flexion 49+57 39x6.1
Hip flexion angle at maximum knee flexion 425+9.1 41.6 +8.8
Hip adduction angle at maximum knee flexion -29+59 -28+52
Ankle dorsiflexion angle at maximum knee flexion 16.9+29 167 +£2.7
Ankle inversion angle at maximum knee flexion -45+2.3 -2.5+3.8*
Knee joint and hip joint angle: + = flexion, - = extension, + = varus, — = valgus, + = abduction, - = adduec-
tion, ankle joint angle: + = dorsiflexion, = = plantarflexion, + = inversion, - = eversion, + = abduction (Da-

ta are expressed as mean + standard deviation. *Significant effect, p < 0.05).
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