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[ Abstract] Objective To explore the association between arch morphology and sprint performance in
children, utilizing arch volume and arch index to assess arch development,and comparing and analyzing its rela-
tionship with athletic capability. Methods A total of 640 primary and secondary school students (324 boys
and 316 girls) aged between 7 to 15 years were recruited from Chongqing Municipality. Foot arch index and
arch volume were measured by “Foot Secret 3D Foot Plantar Scanner” . Performance of 50-meter sprint was as-
sessed. The participants were stratified into 6 groups based upon gender and age : boys aged 7 =9 years (n =
93) ,girls aged 7 =9 years (n=103) ,boys aged 10 — 12 years (n=116) ,girls aged 10 — 12 years (n=112),
boys aged 13 — 15 years (n =115) and girls aged 13 =15 years (n =101). The correlations between arch in-
dex,arch volume and athletic performance were examined. Results In the age group of 7 -9 years,the com-
parisons of both the left and right foot’s weight-bearing arch index and the non-weight-bearing arch index be-
tween boys and girls showed no statistical significance (P >0.05). However,except for the comparisons of the
left foot’s weight-bearing arch volume and non-weight-bearing arch volume in the 7 =9 year-old girls group,
which showed no statistical significance (P > 0. 05) , the following comparisons indicated a weak correlation
with the 50-meter sprint performance and were statistically significant( P >0.05) :the left foot’s weight-bearing
arch volume, the left foot’s non-weight-bearing arch volume, the right foot’s weight-bearing arch volume,and the
right foot’s non-weight-bearing arch volume in the 7 =9 year-old boys group (r= -0.301,r= -0.294,r =
—-0.295,r= -0.207) ,and the right foot’s weight-bearing arch volume and non-weight-bearing arch volume in
the 7 =9 year-old girls group (r= -0.279,r= -0.278). In the 10 — 12 years age group, the comparisons of
the right foot’s arch index-both weight-bearing and non-weight-bearing-with the 50-meter sprint performance in
the 10 — 12 year-old girls group showed a weak correlation (r=0.250,r =0.243) and were statistically signifi-
cant (P <0.05). However, the comparisons of the left foot’s weight-bearing arch index, the left foot’s non-
weight-bearing arch index, the right foot’s weight-bearing arch index,and the right foot’s non-weight-bearing arch
index in both the 10 —12 year-old boys and girls groups showed no statistical significance (P >0.05). Moreo-
ver, except for the left foot’s weight-bearing arch volume and non-weight-bearing arch volume in the 10 — 12
year-old girls group,which showed no statistical significance (P >0.05) ,the following comparisons indicated a
weak correlation with the 50-meter sprint performance and were statistically significant ; the left foot’s weight-bear-
ing arch volume,the left foot’s non-weight-bearing arch volume,the right foot’s weight-bearing arch volume, and
the right foot’s non-weight-bearing arch volume in the 10 - 12 year-old boys group (r= -0.273,r= -0.224 ,r =
—-0.236,r= =0.273) ,and the right fool’s weight-bearing arch volume and non-weight-bearing arch volume in
the 10 — 12 year-old girls group (r= -0.224,r = -=0.211). In the 13 — 15 years age group,the comparisons of
the left and right foot’s arch index-both weight-bearing and non-weight-bearing-in the 13 — 15 year-old boys and
girls groups with the 50-meter sprint performance showed no statistical significance (P >0.05). However, except
for the non-weight-bearing arch volumes of the left and right feet in the 13 — 15 year-old girls group,which showed
a weak correlation with the 50-meter sprint performance (r = —0.233,r = -0.225) and were statistically signifi-
cant (P <0.05) ,the comparisons of the left foot’s weight-bearing arch volume,the left foot’s non-weight-bearing
arch volume,the right foot’s weight-bearing arch volume, and the right foot’s non-weight-bearing arch volume in
the 13 — 15 year-old boys group,as well as the left foot’s weight-bearing arch volume and the right foot’s weight-
bearing arch volume in the 13 — 15 year-old girls group,showed no statistical significance (P >0.05). Conclu-
sions As a three-dimensional parameter ,arch volume not only accurately depicts the development of foot arch but
also serves as a reliable indicator for assessing motor capabilities in children.

[ Key words] Foot, Growth & Development; Imaging, Three-Dimensional; Athletic Performance; Cor-
relation of Data; Child
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R BFRAZIHE B B R BMI 4 (n =640)
Table I  Participant demographics,including number of subjects, height, weight and BMI by age group(n =640)
sy D B (3 £5,0m) PR (3 £, kg) BMILM(Q,,Q;) kg/m’ ]
} % % & zifE P % % Zfi P B % Z{i P
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Table 2 50-meter sprint results for participants of different age/gender groups
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Table 3  Correlation analysis between 50-meter sprint results and foot index for boys aged 7 -9

e RAIESHLE S50 KA IRSTHIAT CNE

AR SEL S 50 KA RS A S

e LSS A Psz;n Spearl;(fk ho ARFHOD) PZinn SpearIn:f’s rho
SRR 0.164 - 0.116 0.189 - 0.070
SRS HRE- AR 0.165 0.114 - 0.067 - 0.525
SR -t -0.301 0.003 - -0.295 0.004 -
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Table 4 Correlation analysis between 50-meter sprint results and foot index for girls aged 7 -9

ZE MRS AL 50 KA RSt AT S
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g
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Table 5 Correlation analysis between 50-meter sprint results and foot index for boys aged 10 — 12
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Table 6 Correlation analysis between 50-meter sprint results and foot index for girls aged 10 —12
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Table 7 Correlation analysis between 50-meter sprint results and foot index for boys aged 13 — 15
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Table 8 Correlation analysis between 50-meter sprint results and foot index for girls aged 13 — 15
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