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An Analysis of Plantar Foot Pressure Distribution
and COP Trajectory Path in Lifting Posture
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The purpose of this study wasto investigate the effect of two
different lifting posture on the plantar foot pressure, force and
COP(center of pressure) trgectory path during object lifting.
Fourteen hedthy adults who had no musculoskeletd disorders
were ingructed to lift with two postures(stoop and souiat) and
two object weightsempty box and 10 kg box). Plantar foot
pressures, forces and COP trgjectory peth were recorded by the
F-ma system(Tekscan, Boston, USA) during object lifting with
berefoot. Plantar foot surface wias defined as seven regions for
pressure measurement; two toe regions, three forefoot regions,
one midfoot region and one hed region. Paired t-test was usad
to compare the outcomes of pesk pressure and maximum force
with different two lifting postures and two object weights.
Plantar pesk pressure and maximum force under halux was
dgnificantly grester in squat posture then soop pogture during
the two different boxes lifting(p<.05). During the empty box

[.ME

AT AR B 31819 A1 0. Tho
Hjo} QA o413 AP} = AR 5
o} Pel¥l 52 o) 3 rk. olel g A2 gk 2]
F2 5B AYAES 2RE A, 49 B,

44291 2008 10€ 27, A el : 20001 3% 54

lifting, maximum force under lessor toes was sgnificantly less
and plantar pesk pressure under second metatarsdl region was
sgnificantly greater in squet then Soop(p<.05). Maximum force
under hed was significantly less in squat than stoop posture
during 10kg box lifting(p<.05). Findly, COP trgectory path
was significantly greater in squat than stoop(p<.05). These
findings confirm that there are significantly change in the
dructure and function of the foot during the object lifting with
different posture. Future sudies should focus on the contribution
of both structurd and functiona change to the development of
common foot problemsin adults.

KeyWords:  Lifting posture, Plantar foot pressures, Plantar
foot foroes, COPtrgectory path
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Fig.1. F-mat system
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Figure 2. Representation of the seven plantar
surface areas identified using the F-scan
Research TAM/STAM 5.83

H: Hallux, LT: Lessor Toes, M1: 1st meta -tarsal
head, M2-3: 2nd, 3rd metatarsal head, M4-5: 4th,
5th metatarsal head, MF: Mid Foot, HL : Heel

Table 1. Characteristics of subjects (Mean £SD)
Sijedts(n) Agelyears) Height(cm) Weight(kg) Foot szg(mm)
14 24.28+292 169.07+6.67 63211250 2564311855
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Table 2. Peak pressure of plantar foot (units:Kpa)
A Okg(Mean=D) 10kg(Mean=SD)
Soop podure Squa podiure pvaue Stoop podure Squa podure pvaue
H 19.03£1525 228.03+20.1 0.031 * 17.22£16.15 26.69+17.77 0.001 *
LT 207271 0661132 0.106 119+218 064147 0.628
M1 3225+788 33.29+1084 0.727 3293+13.36 36.79+14.07 0322
M2-3 487611973 5961£25.77 0.028 50832231 59.76£32.07 0.113
M4-5 30971642 315811481 0.903 2821+11.49 3099£17.14 0429
MF 836817 8491835 0.908 11.16+10.08 10.09+10.63 0.388
HL 0848+41.98 108523049 0183 112.05+39.10 08.62+29.44 0173
% p<0.05
Table 3. Maximum force of plantar foot (units:Newtons)
A Okg(Mean=D) 10kg(Mean=SD)
Soop podure Squa podiure pvaue Stoop podure Squa podure pvaue
H 523£378 9.15£4.300 0.009 * 4784599 8837524 0.003 *
LT 0.68£0.70 0.19£037 0.106 034059 018041 0.628
M1 908223 9351304 0.740 927+377 10.35+397 0.323
M2-3 1390586 1655+7.23 0.017 1442+6.23 16.81+9.04 0.142
M4-5 8721463 888+4.16 0.906 793323 871482 0429
MF 2351230 2391235 0.906 314+283 284129 0.388
HL 7183+2831 77622280 0.236 8348+2527 7004+21.40 0.039 *
*p<0.05
Table 4. COP trajectory path (units:cm)
Area Okg(Mean=D) 10kg(Mean=SD)
Stoop podure Squa podure pvaue Stoop podure Squa podure pvaue
Pah 6.390.38 10.31+0.830 0.003 86710569 1066+0.71 0.018 *

*p<0.05
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