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Comparison of Pathway of COP and Plantar Foot Pressures while Ascending and Descending a Slope
Jin-Tae Han, PT, PhD

Department of Physical Therapy, College of Science, Kyungsung University

Purpose: The purpose of this study was to compare the pathway of COP and plantar foot pressure and to determine
the correlation between plantar regions during the ascending and descending of a ramp.

Methods: Fifteen healthy adults who had no musculoskeletal problems participated in our study. They were asked to
walk on a level surface and on an ascending and descending ramp in their bare feet. Pathway of COP and plantar foot
pressures were recorded using the Matscan system (Tekscan, Boston, USA). For pressure measurements, the plantar
foot surface was divided into seven regions: two toe regions, three forefoot regions, a midfoot region, and a heel
region. To determine whether there was a statistically significant difference between pathway of COP and plantar foot
pressures during walking, we used repeated measuremes ANOVA.

Results: In comparison to results for a level walking, pathway of COP while ascending a ramp had a tendency to be
shifted medially in the forefoot and became longer till the big toe. Pathway of COP while descending a ramp also was
shifted medially, but ended in the forefoot. Plantar foot pressure of the second and third metatarsal head and the
fourth and fifth metatarsal heads was significantly decreased while descending the ramp.

Conclusion: These results indicated that plantar foot pressure is changed while ascending and descending a ramp and
demonstrated that ramp walking can affect the structure and function of the foot. Therefore, gait environment is
associated with significant changes in foot characteristics,which contribute to altered plantar loading patterns during
gait.

Keywords: Plantar foot pressure, Ramp, Center of pressure
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Pathway of COP according to gait condition.
A: level walking, B: ascending ramp, C: descending ramp
Seven division of plantar
foot region.
MPJ: metatarsophalangeal joint

Maximum plantar foot pressure of each region according to gait condition (unit: kPa)
e = e =TI
Hallux 206.76+70.62 213.26+£74.97 209.36+58.84 0.08 0.92
Lesser toe 50.32+46.31 43.97+15.72 47.26+14.89 0.13 0.82
Metatarsa 1 131.66+55.65 152.13+64.49 120.93+60.26 2.85 0.15
Metatarsal 2-3 263.44+50.67 270.52+76.24 179.56+42.81 7.68 0.00*
Metatarsal 4-5 112.23+25.11 92.85+32.36 62.48+20.52 8.52 0.00*
Midfoot 52.57+21.18 55.89+54.14 46.32+13.39 1.86 0.39
Heel 208.83+29.97 219.23£26.50 211.96+54.81 0.12 0.93
*p<0.05
Mean+SD
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