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Abstract

BACKGROUND: Body mass is a critical factor affecting plantar pressure, and the systematic study on plantar pressure

with different body mass has not been reported.

OBJECTIVE: To measure the plantar pressure of normal people with different body weight, so as to provide reference

for the application of plantar pressure.

METHODS: Totally 80 healthy people with different body weight were enrolled, and the dynamic plantar pressure was
measured by the Footscan 2 meter flat foot pressure distribution system (RSscan, Belgium). The participants were
divided into four groups (n=20 per group) according to the classification criteria for prevention and control of overweight
and obesity in Chinese adults, such as underweight, normal weight, overweight group, and obesity groups, and a

comparative analysis was conducted.

RESULTS AND CONCLUSION: (1) The peak pressure and impulse of each region of the foot were significantly
increased with body mass index increasing (P < 0.05). Compared with the normal weight people, the pressure of the
part foot area of the overweight subjects and each part foot area of the obese subjects were significantly increased (P <
0.05). (2) The percentage of the medial plantar contact area accounting the total contact area of the foot was
significantly increased with body mass index increasing (P < 0.01); the percentage in the obese group was significantly
higher than that in the normal group (P < 0.05). (3) These results show that the plantar pressure and impulse are
increased in overweight and obese subjects due to weight gain, and foot will appear with pathological changes with
time going. Obese people suffer from arch drop due to weight gain, and increase in contact area of midfoot, which are
easy to cause flatfoot. Overweight especially obese, should pay attention to control weight, do appropriate exercise,
wear suitable shoes, protect the foot, further to prevent the occurrence of foot injury and flatfoot.

Subject headings: Body Mass Index; Compressive Strength; Tissue Engineering
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1 FW&IAG%  Subjects and methods
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F1 HRMR—AEER (n=20)
Table 1 General information of the participants

215 B (n) b (xts, %) B iHi(xts, m)

T I 16/4 23.95+1.91 1.69+0.09

A 1E R 18/2 24.30+2.11 1.731£0.07

T 16/4 25.00+2.96 1.73+0.08

AEf: 191 25.80+3.00 1.7610.06

F 0.934 2.074 2.635

P 0.428 0.111 0.056

At ORE AT EMREN, OIiThie R 4T
QLTI HHE. LEEE, JoEdrL, Lisg)kEn;
@R TIEH, A& RATIEIIER; @R R &
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JH i o AL SR TS B & N LB A B RSscan INTERNA
TIONAL 2wl A2 7 (192 m P4 JEe Hs ) 23 A1 I 5 4 Gait
scientific 7.97RABEAT IR . “FA 2 mx0.4 m, fL/%
B EH16 3840, AL E AN om?, IR e R Ik
500 Hz, Mkt [HE0-200 N/em?. ¥Footscanill J1 i 1k
ANHZ, W PR b R DU Bl L, B R
B3 IE K500 cmA140 cm.
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2 Z5% Results
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Figure 1 The experimental flow chart
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Wk, 7= SR B (P < 0.01), 5 TR IE# A
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b, MR 72 v L S B A T A o 7 A A2 e B T AP 17 4
b, 2594 BT (P < 0.05),

WETF L, AFRRG RIS RF ML, £
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o, 2594 BT (P < 0.05).

3 11it Discussion
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2 FBETRELERSXEGTHERIEEN R
Table 2 Comparison of the mean pressure in the left foot of among groups

(xts, n=20, N/cm?)

JEJE X sk T A A A i I i 44 EHE A4 F P
%1 B 3.72+2.28 4.95+2.89 5.93+2.47 7.38+3.29% 6.32 0.001
3 2-5 fki 0.89+0.58 1.251+0.95 1.2610.84 2.03+1.27° 5.23 0.002
1 4.28+1.95 4.37+2.10 7.45+2.94% 10.26+4.12° 19.31 0.000
o5 2 Bhir 9.364.01 11.89+3.65 16.1445.76° 20.75+8.18% 15.44 0.000
o5 3 Bhir 12.11+4.44 16.4414.72 18.80+7.30 29.01+11.44% 18.19 0.000
%4 8.07+3.27 10.51+4.16 13.67+6.80 22.12+9.44° 18.41 0.000
%5 B 3.09+1.91 4.0912.01 6.68+4.72° 10.5545.77° 12.17 0.000
g 1.941+0.78 2.68+1.07 3.88+1.37% 5.57+2.51a 20.17 0.000
JEER PN 7.85+3.31 9.75+£3.18 11.74+4.58 17.35£7.50° 13.72 0.000
JEERAMI 7.85+3.13 8.78+2.90 11.88+4.40° 15.73+6.94° 11.82 0.000
T HIEEATE4LLE, *P<0.05.

#3 FAFREFEARKEEXEFHEBIEERN LR (xts, n=20, N/cm?)
Table 3 Comparison of the mean pressure in the right foot among groups

JEJE PR TR I AR TR T A fE F P
%1 B 4.03+£2.39 4.73+3.29 5.60+273 7.33x3.75% 4.25 0.008
2 2-5 b 0.82+0.38 1.41£1.02 1.574£0.95 2.19+1.72% 5.06 0.003
1 4.31£2.04 4.81+2.61 7.03x3.21% 9.18+£3.13, 12.90 0.000
o5 2 Bhir 10.68+4.15 12.38+3.83 15.57+5.73 22.668.14% 17.15 0.000
% 3 11.2745.65 12.85+4.35 17.73+7.32° 23.79+8.59% 14.25 0.000
%4 7.73+4.50 7.9414.18 11.93+6.01 18.91+9.63° 13.12 0.000
%5 B 3.14+1.60 3.54+3.20 5.32+3.07 9.206.09% 10.31 0.000
L 1.86+0.82 2.23+0.86 3.15+1.52 5.49+2 512 21.29 0.000
JEER P 8.10£2.79 9.48+3.28 13.18+4.67a 16.92+7.16° 13.74 0.000
S ERAM 8.00£2.69 8.67+2.57 11.88+5.25a 15.72+6.67° 11.63 0.000
i HIEW A4, *P<0.05.

F4 FHIRELERREXHEHPERILLER (xts, n=20, N+s)
Table 4 Comparison of the mean impulse in the left foot among groups

JEJE X sk T ARG AT i TE HE JEE F P

%1 B 0.79+0.63 0.90+0.59 1.27+0.62 1.49+0.73° 5.06 0.003
2 2-5 fkw 0.14+0.18 0.20£0.17 0.19£0.12 0.33+0.217 3.97 0.011
551 B 1.06+0.58 1.00£0.48 1.98+1.01° 2.65+1.19° 16.58 0.000
o552 Bhir 2.55+1.44 3.13+0.97 4.62+1.71° 5.82+2.40° 14.95 0.000
% 3 i 3.50+1.60 4.57+1.38 5.47+2.01 8.31+3.287 17.70 0.000
%4 P 2.49+0.94 3.06+£1.17 4.17+1.87 6.83+3.02° 19.96 0.000
%5 B 1.161£0.57 1.1840.58 1.96+1.23° 3.35+1.94% 14.27 0.000
L 0.54+0.25 0.73£0.32 1.07+0.58 1.82+1.04° 16.11 0.000
JEER I 2.00+0.91 2.4210.90 2.86+1.31 4.77+2.67° 11.47 0.000
JEERAMI 1.96+0.91 2.1510.86 2.80+1.32 4.33+2.45° 9.34 0.000
T HIEEATE4LLE, *P<0.05.

5 BEFREARKRSXEEHRSHLEE (xxs, n=20, N<s)
Table 5 Comparison of the mean impulse in the right foot among groups

JEJE X sk AT AT TE EHE e F P

1k 0.80+0.64 0.85+0.66 1.171£0.61 1.56+0.90° 4.87 0.004

2 2-5 b 0.11£0.07 0.23+0.19 0.24+016 0.48+0.59% 4.53 0.006

551 B 1.02+£0.56 1.16+0.66 1.88+0.89° 2.39+0.81° 15.07 0.000

52 hE 2.80+1.11 3.2040.98 4.38+1.67° 6.31+2.54, 17.33 0.000

% 3 i 3.26+1.59 3.59+1.34 5.11+2.11% 7.134£3.02, 13.93 0.000

%4 P 2.39+1.29 2.43+1.43 3.71+1.94 6.22+3.21% 14.53 0.000

%5 B 0.91+0.54 0.99+1.02 1.5040.86 2.97+1.88° 12.94 0.000

L 0.50+0.26 0.57+0.21 0.92+0.60 1.81£1.13° 16.74 0.000

JEER I 2.01+0.72 2.38+1.11 3.26+1.58 4.44+2 26° 10.07 0.000
JEERAMI 1.98+0.79 2.1240.84 2.92+1.65 4.18+2.06° 9.85 0.000

ik HIEWMTRLALLE, *P<0.05,

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

3733



FIU, S5 TR AN ST

Gi%%ﬁwmwmmmg

*6 BHEAFTAEFLERBSXEERSEEEAMLR

(xxs, n=20, %)

Table 6 Comparison of the area of each partition in left foot plantation acounting the total area among groups

ALEX I PR B AR A PRI AT JEAE F P

Jri AL TR 21.92+1.51 21.97+1.62 20.97+1.40 20.99+2.18 213 0.103
P AR 23.87+2.27 25.16x2.52 25.60+1.71 26.78+3.33° 4.54 0.006
T AL TR 54.22+1.60 52.88+2.27 53.42+1.95 52.25+2.52 3.1 0.031

ik HIEWMRRLLLE, *P<0.05,

®7 FHEAFRFLAERZFEXEERSEEERALER

(xxs, n=20, %)

Table 7 Comparison of the area of each partition in right foot plantation acounting the total area among groups

ALERX I PTG % PRI L JEAE F P

J AT 23.16x0.93 23.54+1.08 22.83+1.23 22.90+1.76 1.23 0.304
RV 22.3842.12 23.6142.18 23.74+1.84 25.39+3.76° 4.58 0.005
H AL THTAR 54.46+2.38 52.86+2.35 53.43+2.05 51.71£3.42 3.91 0.012

i HIEWAREALLE, *P<0.05,
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