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The Change of In-shoe Plantar Pressure according to Lever-point of Metatarsal-Bar

Won Jae Lee, M.D., Sung Ho Jang, M.D., Sang Gun Lee, M.D. and Si Bog Park, M.D.

Department of Rehabilitation Medicine, Hanyang University College of Medicine

Objective: To find the most effective lever-point to manu-
facture the rocker-outsole.

Method: Ten healthy men were participated. Metatarsal-bar,
12x1x0.5 cm, was clung to the outsole of shoes. In the
first experimental-group, we set the center of the metatarsal-
bar to an imaginary line which across the center of the 1st
metatarsal head with that of the 5th metatarsal head. In
turns, we experimented the other groups as moved the
center of the metatarsal-bar 0.5 cm backwards, each naming
2nd, 3rd, 4th group. Plantar peak pressures were measured
at TO (whole foot), M1 (heel), M2 (midfoot), M3 (Ist, 2nd

metatarsal area), M4 (3rd, 4th, 5th metatarsal area), M5
(great toe), M6 (2nd, 3rd toe) and M7 (4th, 5th toe).
Results: There was significant decrease in the peak pressure
of M3 in the first experimental-group, which the center of
metatarsal-bar was set to an imaginary line.

Conclusion: In the first experimental-group, there was signi-
ficant decrease in the peak pressure of M3. Therefore, the
lever-point of rocker-outsole should be set to an imaginary
line which connects the center of the lst metatarsal head
with that of the Sth metatarsal head. (J Korean Acad Rehab
Med 2006; 30: 266-270)
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Table. In-shoe Plantar Peak Pressure according to the Position of Metatarsal Bar, Left Foot

With metatarsal bar

Peak pressure Without

(N/cmz) metatarsal bar Bar at MH" Bar at MH Bar at MH Bar at MH
center line 0.5 cm proximal 1 cm proximal 1.5 cm proximal
Whole foot 20.70+12.17 28.40+17.87 38.40+15.28 38.20+14.85 40.50+10.66*
m1” 14.30+8.79 24.00+16.92 29.90+17.23 33.40+16.10 39.40+10.69*
m2? 14.90+12.54 14.20+15.72 9.00+9.87 9.80+12.39 12.60+14.58
m3? 18.80£12.92 13.70£10.39 31.00+18.83 30.60+18.82 29.80+17.86*
M4” 14.90+10.19 12.60+10.63 19.10+17.53 18.90+18.10 17.80+17.05
Mms5” 17.00£10.55 13.5010.96 9.00+2.11 12.20+12.01 8.70+1.42%
M6” 8.20+2.25 6.30+1.49 9.70+10.72 6.40+1.58 9.70+11.48
M7Y 7.30+3.68 6.30+1.34 5.60+1.17 5.20+1.75 4.80+1.87*

Values are mean*S.D.

1. MH: Metatarsal-head, 2. M1: Hindfoot, 3. M2: Midfoot, 4. M3: 1%, 2" metatarsal, 5. Md: 3 4" 5" metatarsal, 6. M5: 1% toe, 7.

M6: 2" 3% toe, 8. M7: 4™, 5" toe
*p<0.05
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Fig. 1. The set position of metatar-
sal-bar, which clung to the outsole
of shoes, showing (A) plantar view
and (B) lateral view.

E Without bar

[ Bar at center line

[ Bar at 0.5 cm proximal to MTH
[ Bar at 1.0 cm proximal to MTH
[ Bar at 1.5 cm proximal to MTH

M4 M5* M6 M7+

Fig. 2. Comparison of peak plantarpressure of each foot area between groups. 1. Statistical significances were tested by univariate analysis
of variances among groups (*p<0.05). 2. The same letters indicate non-significant difference between groups based on Tukey’s multiple
comansation test (MTH: metatarsal head, M1: hindfoot, M2: midfoot, M3: 1%, 2™ metatarsal, M4: 3" 4™ 5™ metatarsal, M5: 1% toe,

M6: 2", 39 toe, M7: 4™ 5 toe).
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on forefoot peak pressure. ] Am Podiatr Med Assoc 1999; 89:

75-80
13) Patel VG, Wieman TJ: Effect of metatarsal head resection for
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