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Abstract; Objective To explore the correlation between plantar pressure distributions and arch structural features
in different standing positions. Methods Plantar pressures of 13 healthy adult males were tested, and foot CT
scan and foot bone model reconstruction were then performed to establish arch digital characterization. On this
basis, the correlation between plantar pressure measurement indexes and arch characteristics measurement
parameters was analyzed. Results Forefoot peak pressure ( FPP) was positively correlated with the medial/
lateral longitudinal arch height, the medial/lateral longitudinal arch index and body weight, and negatively
correlated with the medial/lateral longitudinal arch angle during standing with foot at 0°; it was positively
correlated with the medial/lateral longitudinal arch length, the medial longitudinal arch height, the plantar triangle
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area and body weight during standing with foot at 30°; it was positively correlated with the medial/lateral
longitudinal arch height and the medial longitudinal arch index, and negatively correlated with the medial
longitudinal arch angle during standing with foot at 60°. Midfoot peak pressure (MPP) was positively correlated
with the medial/lateral longitudinal arch length and the plantar triangle area during standing with foot at 0°; it was
positively correlated with the medial/lateral longitudinal arch length, the medial/lateral longitudinal arch angle and
the plantar triangle area, and negatively correlated with the medial/lateral longitudinal arch index during standing
with foot at 30°; it was positively correlated with the medial/lateral longitudinal arch length, the plantar triangle
area and body weight during standing with foot at 60°. Rearfoot peak pressure (RPP) was positively correlated
with the medial/lateral longitudinal arch height, the medial/lateral longitudinal arch index and body weight, and
negatively correlated with the medial/lateral longitudinal arch angle during standing with foot at 0°; it was only
positively correlated with body weight, but not with characteristic parameters of foot arch during standing with foot
at 30°and 60°. Conclusions There is a different correlation between plantar pressure distributions and arch
characteristics in different standing positions. The results can provide theoretical basis for clinical diagnosis,

treatment and prevention of foot pathology caused by different standing positions.
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Fig.1 Plantar pressure distributions in different standing
positions  (a) Standing with foot at 0°, (b) Standing with
foot at 30°, (c¢) Standing with foot at 60°
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Fig.2 Arch digital characterization

A VR SRS s B N BE AR OCTT BReAIAT; C AR 1 B
S AR A 5 D A BB OCT Bl s E A58 5 B iz i e IR
AC M KL H R IS & 5 AE HIMUAS K
B h HAMUA S B LABC ANME ffi; LADE Hhh
WS 5 H/AC NS IEE; h/AE AMIA S H5 5K
S R RJE AACE WTHIFY,

PR FRE T AR 5 B B NS K B AC 1 BB
B0 AMUN S KB (AE) , B Rl a8 A BI5 5
P AR A E (B ES ;@AM S & ()
PR A A ¢ BIAMUYN S K BEAE (T 1 1
2.6 NS M ( LABC) . IR EAKS A FIES 1
PR A C A 5 BE 26 A N B 2
LI, © AMNINS f ( LADE) o B Bl s
ARV S BRI 5 E 435 R S i
D EL IS ;D NS FEE(H/AC) . W
NS B H 5 MINE KB AC (1 A ; ® Ml
WEIEE(h/AE) . SMUHE B b HAMIA S K
BEAE I ;@ IR = MIBERL(S) . W RE
A1 PR E A S C TS S B v i A
ME MR AACE
1.3 HHF=E

SRS R 140 A5 R 2 A% 5 801 22 4 I 22 T
Heo Je I 2 50 HOAR SR BRI R A
FERR R E SRR E S B R B 2R E LR, R
SPSS 26 Xt SL I BB SEAT G4, Hoh T E
7 SR SR U AT RO I S RIS A A RS 4y



EREMAE $£38% F6H 20235128
1096 Journal of Medical Biomechanics, Vol.38 No. 6, Dec. 2023

AT LIS YB3 M 22 R0 | R 1E 2 5340 B A 7
(4 i) FoR . SRR J5 22 00 A PEAS BUI
439 5 0° 3001 60° 3k 37 B 2 RS R g 43 A 8 2 1] 22
S, R B2 IR AN DA 23 B PEAN RIS T L2 5
TEZ A AR OGP B & PE/KF S P<0. 05, 481t
DIEh 0. 8, FHC R B r IAXEATF 0~0.2.0. 2~
0.4.0.4~0.6.0.6~0.8.0. 8~ 1,7 HIF /R K JE
SRS A JC BN AH O | 55 A G | AR AR OC SR A G |
IR

2 #R

2.1 BREEASH

gE LI U 60° v 37 iF FPP Al MPP f%
K, RIS 0035 37 RHR 22, WU 30° 3 37 i+ e /)
WU 0° 3k 57 1 RPP iz K, SUBI 5 30° 3 37 B+ 4K
Z, AU 60° 3 37 B Fe AN R b 2 E 22 )
FPP _MPP F1 RPP ¥ & # Bl & 2 % % 7
(P>0.05), L& 1,

F1 AERBEMERENSTE

Tab.1 Plantar pressure distributions in different standing

positions
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FPP/kPa 48+12 46+12 50+11

MPP/kPa 22+7 20+6 24+7
RPP/kPa 99+21 98+21 96+19
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0.954 0.773 0.818
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Tab.2 Arch characteristic parameters
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Tab.3 Correlation analysis between plantar pressure distribution and arch characteristic parameters
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