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Fig.1 Diagram of dynamic stability
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Fig.2 Lower extremity muscle strength test results
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Fig.3 Lower limb joint torque test results
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Analysis of walking stability characteristics in young female
individuals with high arches under exercise fatigue

Chen Xiaoguang', Lu Junyang', Liu Jiafei', Zhang Hangyuan',
Wang Minghui', William Watt Peter’, Li Yuzhou'

(1. College of Physical Education, Henan Normal University, Xinxiang 453007, China; 2. School of Education,
Sport and Health Sciences, University of Brighton, Brighton BN1 9PH, Britain)

Abstract: [Objective]To investigate the differences in walking stability between young female individuals with high ar-
ches and those with normal arches under exercise fatigue, which providing a theoretical basis for developing fall prevention
training programs for individuals with high arches. [ Methods]Young female participants were conducted under pre-fatigue and
post-fatigue conditions. Parameters such as dynamic stability, plantar pressure, and lower limb joint moments during walking
were collected using the Vicon motion capture system, AMTI three-dimensional force platform, and Footscan plantar pressure
testing system. [ Results]There was a significant difference in the mediolateral displacement of the center of mass at the mo-
ment of right foot contact during walking under exercise fatigue between the high arch group and the normal arch group. The
high arch group showed a significantly reduced midfoot pressure impulse under exercise fatigue compared with the normal arch
group. No significant differences were found in joint moments between the two groups. [ Conclusion] There are differences in

walking stability under exercise fatigue between young female individuals with high arch group and normal arch group.

Keywords: high arch; exercise fatigue; walking stability
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Tab. S1 Operation method of muscle strength test

URE BRI
WAL AR SR IR BN, g 5647 45 il 52 90°, MRSk B A AR B 3 v S L 2 A2 X i &
4 L FARE R WAL AL BUR B A /NIRRT 3 L SR B A TR i i L 4 2 AR T Ak T
JE AL AR SR AR A T AR s /N B AR T e 0 S A R R A L 4 A7 U PR T
fige Je AL AR R WU BN, B 5G4 i il 52 90° MRSk B A IR B 3 v U L & A2 I TR R .
R A AR R UM R, OG99 OR R RN BE 25 il L 29 1 4R oh Sy W (SO A R B A L 4 32K B e R
R T AR SR U ML D& PR AR i R AN AR il RS A AR s RSO B AR R B AL A2 E R R .
FS2 ARMMBZIZGERESHMKER
Tab. S2 Dynamic stability when right foot touches the ground test results
LI H papiiceik
I 7D
T T i T s T T T s
MOS 0.11140.075 0.12840.063 0.09140.142 0.11240.105
Veom.y 1.15940.232 1.18740.155 1.097+0.225 1.092+0.251
You 0.28140.071 0.28340.078 0.27340.164 0.31440.097
Ycom —0.06940.094 —0.065740.083 —0.04240.174 0.00340.112
X vos —0.431£0.053 —0.425+0.042 —0.43840.062 —0.465+0.073
Veom.x 0.09140.046 0.106+0.036 0.07240.063 0.08240.052
Xeu 0.20340.025 0.20140.022 0.20240.031 0.22140.033
Xcom 0.026+0.0327 —0.065+0.083 —0.04240.174 —0.00340.117
T R R B W 2R (P<<0.05).
xS3 REEEENNRER
Tab. S3 Plantar peak pressure peak test results
SR 2 Xf MR 26
5 X
R TG R T
T1 7.441+43.1497 5.933+1.8817 11.477+3.133 10.346+3.260
T2~5 6.764+3.086 6.33642.254 7.310+3.118 6.508+2.636
M1 7.854+1.622 7.518+1.8477 9.364+2.535 9.328+2.276
M2 11.215+1.7197 10.874+2.0797 13.400+2.473 12.967+2.797
M3 9.428+2.5357 9.15141.9377 12.628+2.943 12.149+2.471
M4 6.82642.476" 6.47742.1817 9.295+2.851 8.562+2.146
M5 5.469+3.131 5.47443.209 7.515+3.493 6.236+2.641
MF 2.944+1.7497 3.126+3.0817 6.274+1.572 6.0134+1.264
HM 9.99541.6327 9.818+1.6107 11.764+1.881 11.2624+1.319
HL 7.58742.2327 6.99742.5127 11.441+1.854 11.151+1.476

TE o« ARRA N T THT

Ji B B 22 5 (P<<0.05) , # A F 4L B B 2% 5 (P<<0.05).
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Tab. S4 Plantar pressure impulse test results

SH 2 Xf HE 4
s X
T AT T i R TG
Tl 1.149+0.407 1.01340.4407 0.86440.445 0.705+0.243
T2~5 0.65940.3857 0.59540.476 0.37240.193 0.326+0.217
M1 1.610+0.5287 1.464+0.5077 1.07440.341 1.02140.228
M2 2.81040.8947 2.71540.9757 1.89240.404 1.82640.232
M3 2.63040.6717 2.67940.9527 1.90840.506 1.8954-0.421
M4 1.805+0.538 1.78540.5527 1.41040.464 1.25640.271
M5 1.262+0.803 1.22140.791 0.828+0.392 0.687+0.349
MF 0.30840.2237 0.29240.2927 0.546+0.269 0.51540.190
HM 2.12140.8097 1.97940.9177 1.241+0.259 1.195+0.184
HL 1.636+0.536 " 1.5900.4677 1.21340.268 1.19240.194

o RRAN TR JEEA B EE R (P<0.05), £ R TN EA B EEF(P<0.05).
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Fig.S1 Infrared reflective marking point paste position diagram
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Gait cycle division diagram



