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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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1.1  ��  %���{�� 

1.2  ������ e2011\4��2016\12�����

�N�45��}�	z{� ¡� 

1.3  	
� ¢£T?¤\�80¥H`a¦69¥H§11¥¨

\]19�30©H�<1.53�1.9 m�ª«¬­WHO�®��
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��¼½a��¾�¿HÀz{%Á��4ÂÃ�YZ�¯

< 18.5 kg/m

2

��YZÄÅÂH18.5Æ�YZ�¯<     

24 kg/m

2

��YZT?ÂH24Æ�YZ�¯<28 kg/m

2

�¶

7ÂH�YZ�¯Ç28 kg/m

2

�·¸Â
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ñòó�ôõöè�÷øèÞ�¨åÓ*�ùP>?� 

��	
Ã�<��YZ�zZÃúw��û²üý


þ���TCS-150-RT���HzZU{É��<��

YZ������¯�zZÃLw��"RSscan INTERNA 

TIONAL��)��2 mxy������z{pqGait 

scientific 7.97�	
!z{�xy��2 m×0.4 m, 
�

ý�¯16 384�H
�ý��4�/cm

2

HzZ�<���

500 HzHz{��0�200 N/cm

2

�ÀFootscanz�xy�

���Hz�xy�1��6��� HÀz{!"�#�

$�[%#500 cm�40 cm� 

1.4  ��
�� z{&H�
U{ÉzZ�<��YZ�

'�()H*+æU{Éz{,-H!Ñ./H0Lz{

12H3456z{�87�z{"HU{É689:H

� 1  �������	                                (n=20) 

Table 1  General information of the participants  

�� �/�(n) ��(x

�

±s��)            	
(x

�

±s�m)   

��
�� 16/4 23.95±1.91 1.69±0.09 

��
�� 18/2 24.30±2.11 1.73±0.07 

�� 16/4 25.00±2.96 1.73±0.08 

�� 19/1 25.80±3.00 1.76±0.06 

F 0.934 2.074 2.635 

P 0.428 0.111 0.056 
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K�L10�KMNO1PQ(Toe1�T1)RO2�5PQ(Toe2�5� 

T2�5)RO1SQ(Meta1�M1)RO2SQ(Meta2�M2)RO

3SQ(Meta3�M3)RO4SQ(Meta4�M4)RO5SQ(Meta5�

M5)RT!(Midfoot�MF)R!UVW(Heel Medial�HM)

?!UXW(Heel Lateral�HL)�YZ[D!E�L3�K

M: \!(Rearfoot)RT!(Midfoot)R]!(Forefoot)�:^

_�KM�`ab'Rc�Rdef� 

1.5  ������� !Eg�KM��&`ab'Rc

�Rde� 

1.6  �	
��  h�*+i$&.SPSS 13.0458

9�(.jk��67lmn�op�i$qr.x

�

±sst�

P < 0.05Lku�vwxyz� 

 

2������Results 

2.1  
������  {|80}~����+����*

��4��_�20}��/BCT���������/

��/qr&6|*+������C"��

��

�1� 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2  ����������������� !"#$

%&  ��

��

�2�

��

�3� 

�s2�^�4�������*�/���n���!

EgKM�&`ab'���/�����*�����

��ku&�vwxyz(P < 0.01)�����~��<n�

�m��!O1SQRO2SQRO5SQRT!R!UXW

`a���ku�vwxyz(P <0.05) ����~��<

n�¡¢��!EgKM�&`ab'&���ku�vw

xyz(P < 0.05) 	���7��h��/��!O3SQ

`ab'&L����!O2�5PQ`ab'&L�£� 

�s3�^�4�������*�/���n��¤

!EgKM�&`ab'���/�����*����

���ku&�vwxyz(P < 0.01)�����~��<

n��m�¤!O1SQRO3SQR!UVWR!UXW

`a���ku�vwxyz(P < 0.05) ����~��

<n�¡¢�¤!EgKM�&`ab'&���ku�v

wxyz(P < 0.05) 	���7��h��/�¤!O3

SQ`ab'&L���¤!O2�5PQ`ab'&L�£� 

2.3  �����������������'�%&    

��

��

�4�5� 

�s4�^���¥���!EgKM�&c�'F¦

����/�����*������ku&�vwxy

z(P < 0.05)�����~��<n��m��!O1SQR

O2SQRO5SQc����ku�vwxyz(P < 0.05) 

����~��<n�¡¢��!EgKMc�'&���

ku�vwxyz(P < 0.05) 	���7��h��/�

�!O3SQc�&L����!O2�5PQc��£�  

�s5�^�4�������*�/���n��¤

!EgKM�&c�'���/�����*�����

��ku&�vwxyz(P < 0.01)�����~��<n�

�m�¤!O1SQRO2SQRO3SQc����ku

�vwxyz(P < 0.05) ����~��<n�¡¢�¤

!EgKMc�'&���ku�vwxyz(P < 0.05) 

	���7��h��/�¤!O3SQc�&L���¤

!O2§5PQc�&L�£�  

2.4  ���������������()*+�()

,�%  ��

��

�6�7� 

�s6�^�4�������*�/���n���

T!E¨©deª��!E¨©de�«�n���/�

����*�������ku�vwxyz(P < 0.01) 

�]!E¨©deª��!E¨©de�«�n��;¬

�­®¯°±N���²£�³�m�³���~��³

¡¢��ku�vwxyz(P < 0.05)�����~��<

n�¡¢��T!E¨©deª��!E¨©de�«�

n���ku�vwxyz(P < 0.05)�  

�s7�^�4�������*�/���n��¤

T!E¨©deª¤�!E¨©de�«�n���/�

����*�������ku�vwxyz(P < 0.01) 

¤]!E¨©deª¤�!E¨©de�«�n��;¬

�­®¯°±N���²£�³�m�³���~��³

¡¢��ku�vwxyz(P < 0.05)�����~��<

n�¡¢�¤T!E¨©deª¤�!E¨©de�«�

n���ku�vwxyz(P < 0.05)� 

 

3������Discussion�

!E`a±!E´�`�µ�¨©de�¶�·¸�

!E`a?���¹v<º����»X�¼½����

!E`��<º�¾¿L������*���ÀÁ�Â

ÃÄÅ�qrÆÇ!E`�Ä£

[19]
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Figure 1  The experimental flow chart 
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� 2  �������	�
��
�������                                                             (x

�

±s�n=20�N/cm

�
) 

Table 2  Comparison of the mean pressure in the left foot of among groups    

���� ����	
 �����
 
�
 ��
 F P 

� 1�� 3.72±2.28 4.95±2.89 5.93±2.47 7.38±3.29

�

 6.32 0.001 

� 2�5�� 0.89±0.58 1.25±0.95 1.26±0.84 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 

� 2�� 9.36±4.01 11.89±3.65 16.14±5.76

�

 20.75±8.18

�

 15.44 0.000 

� 3�� 12.11±4.44 16.44±4.72 18.80±7.30 29.01±11.44

�

 18.19 0.000 

� 4�� 

� 5�� 

8.07±3.27 

3.09±1.91 

10.51±4.16 

4.09±2.01 

13.67±6.80 

6.68±4.72

�

 

22.12±9.44

�

 

10.55±5.77

�

 

18.41 

12.17 

0.000 

0.000 

�� 1.94±0.78 2.68±1.07 3.88±1.37

�

 5.57±2.51a 20.17 0.000 

���� 7.85±3.31 9.75±3.18 11.74±4.58 17.35±7.50

�

 13.72 0.000 

���� 7.85±3.13 8.78±2.90 11.88±4.40

�

 15.73±6.94

�

 11.82 0.000 

 

���������
�� 

�

P < 0.05! 

 

� 3  �������	�
��
�������                                                             (x

�

±s�n=20, N/cm

�
) 

Table 3  Comparison of the mean pressure in the right foot among groups     

���� ����	 ����� 
� �� F P 

� 1�� 4.03±2.39 4.73±3.29 5.60±273 7.33±3.75

�

 4.25 0.008    

� 2�5�� 0.82±0.38 1.41±1.02 1.57±0.95 2.19±1.72

�

 5.06 0.003 

� 1�� 4.31±2.04 4.81±2.61 7.03±3.21

�

 9.18±3.13� 12.90 0.000 

� 2�� 10.68±4.15 12.38±3.83 15.57±5.73 22.66±8.14

�

 17.15 0.000 

� 3�� 11.27±5.65 12.85±4.35 17.73±7.32

�

 23.79±8.59

�

 14.25 0.000 

� 4�� 7.73±4.50 7.94±4.18 11.93±6.01 18.91±9.63

�

 13.12 0.000 

� 5�� 3.14±1.60 3.54±3.20 5.32±3.07 9.20±6.09

�

 10.31 0.000 

�� 1.86±0.82 2.23±0.86 3.15±1.52 5.49±2.51

�

 21.29 0.000 

���� 8.10±2.79 9.48±3.28 13.18±4.67a 16.92±7.16

�

 13.74 0.000 

���� 8.00±2.69 8.67±2.57 11.88±5.25a 15.72±6.67

�

 11.63 0.000 

 

���������
�� 

�

P < 0.05! 

 

� 4  �������	�
��
�����                                                                   (x

�

±s�n=20�N�s ) 

Table 4  Comparison of the mean impulse in the left foot among groups    

���� ����	 ����� 
� �� F P 

� 1�� 0.79±0.63 0.90±0.59 1.27±0.62 1.49±0.73

�

 5.06 0.003 

� 2�5�� 0.14±0.18 0.20±0.17 0.19±0.12 0.33±0.21

�

 3.97 0.011 

� 1�� 1.06±0.58 1.00±0.48 1.98±1.01

�

 2.65±1.19

�

 16.58 0.000 

� 2�� 2.55±1.44 3.13±0.97 4.62±1.71

�

 5.82±2.40

�

 14.95 0.000 

� 3�� 3.50±1.60 4.57±1.38 5.47±2.01 8.31±3.28

�

 17.70 0.000 

� 4�� 2.49±0.94 3.06±1.17 4.17±1.87 6.83±3.02

�

 19.96 0.000 

� 5�� 1.16±0.57 1.18±0.58 1.96±1.23

�

 3.35±1.94

��

14.27 0.000 

�� 0.54±0.25 0.73±0.32 1.07±0.58 1.82±1.04

�

 16.11 0.000 

���� 2.00±0.91 2.42±0.90 2.86±1.31 4.77±2.67

�

 11.47 0.000 

���� 1.96±0.91 2.15±0.86 2.80±1.32 4.33±2.45

�

 9.34 0.000 

 

���������
�� 

�

P < 0.05! 

 

� 5  �������	�
��
�����                                                                  (x

�

±s�n=20�N�s) 

Table 5  Comparison of the mean impulse in the right foot among groups    

���� ����	 ����� 
� �� F P 

� 1�� 0.80±0.64 0.85±0.66 1.17±0.61 1.56±0.90

�

 4.87 0.004 

� 2�5�� 0.11±0.07 0.23±0.19 0.24±016 0.48±0.59

�

 4.53 0.006 

� 1�� 1.02±0.56 1.16±0.66 1.88±0.89

�

 2.39±0.81

�

 15.07 0.000 

� 2�� 2.80±1.11 3.20±0.98 4.38±1.67

�

 6.31±2.54� 17.33 0.000 

� 3�� 3.26±1.59 3.59±1.34 5.11±2.11

�

 7.13±3.02� 13.93 0.000 

� 4�� 2.39±1.29 2.43±1.43 3.71±1.94 6.22±3.21

�

 14.53 0.000 

� 5�� 0.91±0.54 0.99±1.02 1.50±0.86 2.97±1.88

�

 12.94 0.000 

�� 0.50±0.26 0.57±0.21 0.92±0.60 1.81±1.13

�

 16.74 0.000 

���� 2.01±0.72 2.38±1.11 3.26±1.58 4.44±2.26

�

 10.07 0.000 

���� 1.98±0.79 2.12±0.84 2.92±1.65 4.18±2.06

�

 9.85 0.000 

 

���������
�� 

�

P < 0.05! 
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Table 6  Comparison of the area of each partition in left foot plantation acounting the total area among groups   

���� ����	 ����� 
� �� F P 

"�#$ 21.92±1.51 21.97±1.62 20.97±1.40 20.99±2.18 2.13 0.103 

��#$ 23.87±2.27 25.16±2.52 25.60±1.71 26.78±3.33

�

 4.54 0.006 

%�#$ 54.22±1.60 52.88±2.27 53.42±1.95 52.25±2.52 3.11 0.031 
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P < 0.05! 
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Table 7  Comparison of the area of each partition in right foot plantation acounting the total area among groups 

���� ����	 ����� 
� �� F P 

"�#$ 23.16±0.93 23.54±1.08 22.83±1.23 22.90±1.76 1.23 0.304 

��#$ 22.38±2.12 23.61±2.18 23.74±1.84 25.39±3.76

�

 4.58 0.005 

%�#$ 54.46±2.38 52.86±2.35 53.43±2.05 51.71±3.42 3.91 0.012 
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