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Research on dynamic plantar pressures distribution of 7 to 11 years
obese children

YAN Song-hua, TAN Guo-ging, LIU Zhi-cheng ( Biomedical Engineering School, Capital Medical U-
niversity, Beijing 100069, China)

Abstract; Objective To compare the parameters of plantar pressures between the obese children and normal
children during walking on the flat ground at normal speed, and to discuss the effect of obesity on dynamic plantar
pressures for 7 — 11 years obese children. Method There were 40 volunteer subjects, twenty obese children and
twenty normal children between 7 and 11 years of age in this study. Subjects were asked to walk at their own
paces on a 10 m walkway with a 0.5 m footscan® plate (footscan® from RSscan International, Olen, Belgium)
Sampling at 300 Hz. Data were processed statistically by SPSS11.5 and EXCEL. Results Compared to the
normal children: 1.the obese children have the longer foot support duration and shorter push-off duration; 2. the
peak plantar pressures are larger and appearing time is longer of Metatarsal 4 (M4) and Metatarsal 5 (M5), the
peak plantar pressures of Toe 2 (T2) to Toe 5 (T5) on obese children group are higher. 3. Al (arch index) and
impulse percentage of mid-foot and heel of obese children group are much larger. 4. Supination extent of the left
foot in heel strike phase, supination extent of the right foot in foot-support phase and in push-off phase on obese
children group are also larger. In addition, significant difference in pronation extent appeared between left and
right foot in obese children group. 5. The footaxis angle of obese children group is obviously larger. Conclusions
Compared to the normal children; 1. the walking stability of obese children group in this study is weaker. 2.
Obese children are vulnerable to injure their foot foresole, ankle joint and knee joint. 3. Obese children endure flat
foot more easily. 4. Obese children walk more frequently with outward splayfoot.
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Tab.1 Basic characteristics of subjects

LD JE L 22 IEH#ILE

SR 10.45 £1.15 10.20 £0.41
B/m 10.45 £1.15 1.40 £0.08
TRE kg 55.25 +14.57 33.5+5.73

BMI 25.80 +3.14 17.03 £1.34
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Fig.1 Foot anatomical structure
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Fig.2 Partition of three plantar regions
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Fig.4 foot-contact timing of every phase in a gait cycle on obese children and normal children. (a) left foot (b) right foot
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Fig.5 Comparison of peak pressure and appearing time of peak pressures of every plantar region on obese children and normal children

R2 BERJILEMEEILEESHEHMMELE (X £sd)
Tab.2 Comparison of Al and impulse percentage of plantar fore-foot mid-foot and rare foot on obese children and nomal children( X + sd)

B REREILE E#ILE
E L7
iy g iy g
Al(B/A +B +C) 0.34£0.08* 0.24 +0.04 0.28 £0.03 * 0.24 +0.03
Impulse/%

JERTE 19.65 +7.03* 23.87 +3.82* 24.58 £4.44* 27.90 +6.38 *

JErhER 7.59 £4.68* 5.25£2.15* 5.23£2.26* 4.31£1.42*

Jry = 72.78 +7.20 70.89 +3.60 69.89 +5.21 66.92 £6.67

* P<0.01,* P <0.05
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Tab.3 Comparison of foot balance parameters on obese children and normal children(x + sd)
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w/ME
SRR HLBT B -5.31£7.58" -3.15+6.31 -3.67£6.65" -5.51+7.55
JE PR -14.96 £11.06 -12.31 £11.36* -21.31 £14.71 -7.97 +13.44*
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Tab.4 Comparison of footaxis angle on obese children and nor-
mal children( unit: degree)
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*P<0.05
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