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Abstract : In this study, data on foot types were collected from 205 non-competitive female marathon runners and 195 ordi-
nary women. The foot types of both groups were classified and compared, with 23 dimensions including length, width,
height, girth, and angle obtained using a 3D scanner. Principal component analysis was employed for dimensionality reduc-
tion, followed by K-means clustering to classify the general populations foot types into short pointed foot, long wide foot,
and short foot. Non-competitive marathon runners” foot types were categorized into broad and thick foot, short and narrow
foot, and narrow flatfoot. This approach aimed to uncover the patterns of non-competitive marathon runners”feet. Indepen-
dent sample T-test analysis revealed significant differences in toe and plantar width as well as girth length between the two
groups. These indexes were found to be greater in non-competitive marathon runners than in the general population. The
findings of this study contribute to expanding the database on non-competitive female marathon runners” foot types, and

provide certain data reference for the design and development of shoe last of non-competitive marathon runners.
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Tab.2 Foot type data principal component of the general population and non-competitive marathon runners
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Fig.3 Foot type classification characteristics
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Tab.3 Descriptive analysis of the foot shape characteristics of ordinary people and marathon runners

2K - H{E/ mm bR
- Tl N/ A)  Hhikiss (2/4) HEE N (L) SR HE (/)
BEK 234.70/ 234.59 232.12/ 231.28 10.94/ 11.27 9.79/ 9.89
iR A 196.69/ 196.47 194.12/ 193.49 9.61/ 9.84 8.43/ 8.48
BB E 161.56/ 161.54 160.60/ 160.39 7.31/ 1.37 6.81/ 6.80
1 MEkAE 172.44/ 172.51 171.42/ 171.26 7.85/ 7.94 7.23/ 7.33
955 Bk 151.73/ 151.46 150.95/ 150.38 6.91/ 6.93 6.65/ 6.49
FRIRE AL 88.63/ 89.55 86.95/ 87.34 4.66/ 4.79 4.59/ 4.38
k5 91.12/  90.99 91.74/ 901.67 4.65/ 4.40 5.06/ 4.48
BRI Ak 58 91.00/ 90.45 93.04/ 92.64 4.18/ 4.08 4.79/ 4.71
L TH TE 78.52/  77.61 80.80/ 79.71 4.16/ 4.05 4.57/ 4.83
JEBR S 61.30/ 60.14 61.11/ 60.19 3.381/ 3.19 3.71/ 3.37
B 21.78/ 21.47 22.06/ 21.83 2.89/ 2.80 2.64/ 2.30
B TE R 36.22/  36.14 34.95/  35.36 2.78/ 2.72 2.78/ 2.60
PR B e B 24.57/  25.30 24.25/  25.75 3.04/ 3.15 2.73/ 2.87
SRR S B 19.44/ 18.49 19.67/ 18.27 1.78/ 1.73 1.85/ 1.77
ST 59.45/ 59.43 59.23/  59.62 4.09/ 4.21 4.12/ 3.99
PRk 36.90/  36.86 34.98/ 35.83 3.50/ 3.93 3.57/ 3.67
- Al 202.91/ 202.33 204.42/ 204.18 10.06/ 9.69 11.01/ 10.54
BRHE A FE 218.18/ 217.23 221.17/ 220.81 9.72/ 9.50 10.69/ 10.59
PR A B 218.60/ 217.21 222.35/ 221.09 10.58/ 10.51 10.97/ 11.44
3 R R E K 316.74/ 315.29 313.46/ 312.36 13.64/ 13.87 13.21/ 13.22
B 26.40/ 26.11 26.29/ 25.01 2.02/ 2.26 2.15/ 2.08
BB 15.02/ 15.25 14.53/  14.69 1.45/ 1.47 1.91/ 1.62
JE 5 AR 2 148.20/2 168.31 1 861.90/1 946. 84 605.62/599. 28 725.54/612.26
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Fig.4 Difference between the left and right feet of non-competitive marathon runners and the general population
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