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Characteristics of foot development in children under 3 years old in Xi'an City
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Abstract: Objective To measure and analyze foot development indicators of children under 3 years old, in order to
provide basis for the correct clinical assessment of children foot development. Methods A total of 5 894 children under 3
years old who took physical examination in the Child Health Care Department of Xi'an People’s Hospital from August 2022
to March 2023 were randomly selected. Foot length, foot width, the ratio of foot width to length and arch index were
measured by image processing system, and were compared among different age groups and sex groups. Results 1) Foot
length, foot width and arch index of children under 3 years old increased significantly with age. while the ratio of foot width
to length decreased significantly with age(F=1 345. 23, 396.21,184. 65, 287.03, P<C0.05). 2) There was no statistical
significance in foot length, foot width and arch index between left and right foot of children under 3 years old(P>>0.05). 3)
Foot length and foot width of boys were greater than those of girls in all age groups, and the difference was statistically
significant(Zpo tengh : 3+ 45 = 10. 19, tro0i wiah : 3. 77 = 9.21, P <C0.05). There was no significant difference in arch index
between boys and girls in all age groups(P>>0.05). Conclusion  Foot shape of children under 3 years old changes with
age, there are differences in foot length and width between boys and girls.
Keywords: infants and toddlers; foot development; foot length; foot width; the ratio of foot width to length;

arch index
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Fig. 1 Measuring arch by footprint ratio method
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Tab. 1 Basic information of children(n, %)

51 9~ H ik 12~ Al 15~ H i 18~ H it 21~ 7 i 24~ A i 27~ 1 % 30~ A K 33~<36 Hik
5 342(50.22)  537(50.95)  483(51.60)  387(49.17)  367(53.97)  287(50.17)  227(53.16)  253(57.76) 176(55.17)
% 339(49.78)  517(49.05)  453(48.40)  400(50.83)  313(46.03)  285(49.83)  200(46.84)  185(42.24) 143(44.83)
&il 681 1054 936 787 572 427 438 319
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Tab. 2 Comparison of foot length, foot width, arch index
and the ratio of foot width to length among children

of different age groups(x £s)
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9~ 11. 23£0. 74 5.2740.44  0.05£0.13 46,9442, 45 9~<15 AR B ER LR KL ER LG %3 Y
12~ 11. 94£0. 79 5.560.44  0.060.13  46.6342.30
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Tab. 3 Comparison of foot length, foot width, arch index and the ratio of foot width to length among
children of different sides in different age groups(a +s)
AR CHD (VAR JE K (em) JEBE (em) JERSE JETEK (Y0
9~ e 11.2340. 74 5.2740. 44 0.05+0.13 46. 9442, 45
A 11.2440.75 5.3140. 44 0.06+0. 16 47.204+2. 36
X —0.43 —1.58 —0. 46 —2.03
P {4 0. 67 0.11 0. 65 0. 04
12~ Zefil 11.940. 79 5.5640. 44 0.06+0.13 46. 6342. 30
A il 11.95+0. 79 5.60+0. 43 0.0640.13 46. 85+ 2. 40
X —0. 36 —1.67 —1.05 —2.20
P 0.72 0.10 0.29 0.03
15~ Ze ) 12.5240. 80 5.7240. 45 0.08+0.15 45.68+2. 35
A 12.532+0. 81 5.7540. 44 0.094+0.15 45.9442. 23
X —0.24 —1.79 —1.69 —2.52
P 0. 81 0.07 0. 09 0.01
18~ e 13.060. 86 5.8740.47 0.114+0.19 44. 9442, 24
i 13.090. 86 5.9040. 46 0.1240.19 45.0842. 25
X —0.51 —1.19 —1.57 —1.26
P 1A 0.61 0.23 0.11 0.21
21~ ZE A 13.6040. 91 6.0240. 49 0.14+0. 22 44.32+2.27
i i 13.6140. 92 6.0540. 48 0.16+0. 22 44, 4942.18
({8 —0.18 —1.01 —1.25 —1.38
P 0. 86 0.31 0.21 0.17
24~ ! 13.9940. 91 6.13=0.47 0.20=0. 27 43.84+2.16
A 14.000. 89 6.154-0. 45 0.21+0.27 43.9742. 10
X —0.16 —0.78 —0. 69 —1.00
Pl 0. 87 0. 44 0. 49 0.32
27~ e 14.310. 89 6.2040. 46 0.26+0.31 43.3342.08
£ i 14.310. 89 6.2140. 46 0.27+0.30 43.4542.08
X <0.01 —0.54 —0. 64 —0. 84
P{H 1.00 0.59 0.52 0. 40
30~ ZEm 14.4941.03 6.2740.52 0.284+0.31 43.2842.05
£ 14.5141.06 6.30-0.52 0.29-0. 30 43.434+2.08
X —0. 36 —0. 86 —0.35 —1.03
P 0.72 0. 39 0.73 0. 30
33~<C36 22 i 14.854-0. 96 6.364-0. 49 0.3340.35 42.8442.17
ag L] 14. 864+0. 95 6.3740.50 0.3540. 35 42.9142.18
X —0.10 —0. 39 —0.70 —0. 44
Py 0.92 0. 70 0. 49 0. 66
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Tab. 4 Comparison of foot length, foot width, arch index and the ratio of foot width to length among

children of different sexes in different age groups(x £s)

AR CHD 5 JiS S JE 5 JREE T LR (%)
9~ Ll 11.5040. 75 5.4240. 44 .0440.13 47.1342.45
i’y 10. 9540. 62 5.1240. 39 .0640.13 46.76£2. 45
i 10. 19 9.21 —1.69 1.95
P{H <0.01 <0.01 0.09 0.05
12~ 5 12.0740. 74 5.6440.42 .0640.12 46.73£2. 26
i@ 11. 800. 82 5.4940. 44 .06740. 14 46.5242. 35
X 5.53 5.58 —0.19 1. 44
P1{H <0.01 <0.01 0. 85 0.15
15~ Ll 12.7140. 81 5.84+0. 47 .0840.14 45.93+2. 36
4 12.3240. 74 5.59240. 40 .09240.16 45.40=£2. 31
({8 7.64 8. 65 —1.00 3.50
P1{H <0.01 <0.01 0.31 <0.01
18~ 5 13.3040. 82 6.000. 46 .0840.16 45.12+2. 26
s 12.8440. 84 5.7440. 45 .1340.21 44.77+2. 21
RN 7.87 7.88 —3.57 2.21
P{H <0.01 <0.01 0.09 0.03
21~ 5 13.7540. 88 6.1440.47 .1340.21 44.7142. 23
i@ 13.4240.92 5.8940. 47 .154+0. 23 43.87+2. 24
i 4. 64 7.12 —1.28 4. 86
P1{H <0.01 <0.01 0. 20 <0.01
24~ 5 14.1540.91 6.24+0.48 .1840. 25 44,114+ 2.10
i@ 13.8340. 90 6.0240. 43 .2140.29 43.57+2.19
i 4.31 5.76 —1.60 3.00
P1{H <0.01 <0.01 0.11 0.03
27~ 5 14.4740. 88 6.314+0. 46 . 2440.29 43.59+2.12
4 14.12240. 87 6.070. 43 .2740.32 43.0422. 00
i 4.11 5.38 —1.11 2.77
P{H <0.01 <0.01 0.27 0.01
30~ 5 14.6340.91 6.357+0.48 .2740.31 43.4042. 14
'y 14.2941.16 6.16+0.55 .3140.30 43.13£1.92
({8 3.45 3.77 —1.50 1.37
P1{H <0.01 <0.01 0.14 0. 04
33~<36 L 15.1040. 92 6.50+0. 49 .3140.33 43.10+ 2.15
@ 14.5440.93 6.18+0. 43 .3540. 36 42.52+ 2.16
X 5.38 6.31 —0.93 2.37
P{H <0.01 <0.01 0. 35 0. 02
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