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Abstract: Objective To investigate the developmental characteristics of arm span and the arm span/body length ratio
in infants and young children. Methods A cross-sectional study was conducted involving 1 101 full-term, appropriate-for-
gestational-age Han Chinese infants and young children (572 boys, 51.95%; 529 girls, 48.05%) who underwent health
check-ups at the Department of Child Health Care, Affiliated Hospital of Qingdao University from June 2022 to March
2024. Body length, weight, head circumference, arm span, and crown-rump length were measured. The arm span/body
length and crown-rump length/body length ratios were calculated. Independent samples -test was used to compare
differences in indicators between sexes within the same age group. Pearson correlation analysis was employed to analyze the
relationships between arm span, crown-rump length, and body length. Univariate linear regression was used to establish
linear regression relationships between arm span, crown-rump length, and body length. Results There were significant
differences in arm span between different genders of each age group (P<C0.05), with boys having larger measurements,
while the arm span/body length ratio showed no significant gender differences (P >>0. 05). With increasing age, arm span
and the arm span/body length ratio generally showed an upward trend in both boys and girls. The ranges of arm span were

(55.3%1.9)cm to (90.4+5.1) cm for boys and (53.942.0)cm to (88.744.3) cm for girls. The ranges of arm span/
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body length ratio were 0. 96240. 026 to 0. 976 +0. 023 for boys and 0. 95740. 025 to 0. 973+0. 022 for girls. Arm span was
strongly positively correlated with body length in both boys and girls (+ =0. 988, 0. 988, P <C0.0001). Crown-rump length

was also significantly positively correlated with body length (r=10.976 for boys. »r=0.973 for girls, P<C0.0001). The

regression equations for arm span and body length were: Body length=0. 983 X Arm span + 3. 333 (R*=0. 976) for boys

and Body length=0.978 X Arm span + 3.868 (R*=0.976) for girls.

Conclusions Arm span development in infants

and young children exhibits age and sex differences. Arm span shows a strong correlation with body length and can be used

to predict body length, with better predictive value than crown-rump length. The arm span/body length ratio increases with

age. This study provides reference ranges for these measurements, offering valuable data for the early clinical identification

of disorders characterized by disproportionate limb and trunk growth.
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Tab. 1 Demographic data of the study infants
) 51 151 %% B K (en) A (k) 3k Hl Cem) T8 K (em) WK/ Bk 0
1~<1.5 5 42 57.5+2.1 5.1140. 45 38.541.2 39.141.2 67.96+1.79
o 40 56.3+1.7 4.6940. 61 37.6+1.0 38.3+1.6 68.06+2. 33
1.5~<2 L) 49 58.44+1.6 5.4940.58 38.7+0.9 39.8+1.6 68.1341. 66
E’S 58 57.3+1.7 5.1240.55 37.8+1.0 39.1%1.5 68.23+1.96
2~<3 Ll 31 61.3+1.6 6.42+0.61 40.340.9 41.2+1.3 67.14+1.18
i 34 60.342.3 5.8840.73 39.14+1.1 40.6+1.8 67.314+1.67
3~<4 B 41 64.442.3 7.4540. 88 41.1+1.3 43.1£1.8 66.99+1.68
kg 47 62.5+1.8 6.6040.62 40.2+1.1 42.1+1. 4 67.33+1.34
4~<5 5 36 66.8+2.5 8.10+1.21 42.44+1.5 44.341.8 66.27+1.83
@ 31 64.942.4 7.5540.91 41.2+1.1 43.6+1.5 67.14=+1. 81
5~<6 5 43 68.3+2.2 8.71+1.04 43.6+1.3 45.1£1.5 66.07+1.51
i© 37 67.3+1.7 8.02+0. 86 42.6+1.1 45.141.0 66.85+1. 23
6~<9 EE 78 71.0%+2.1 9.06+0. 95 44.4+1.2 46.6+£1.6 65.55+1.41
i 60 69.34+2.8 8.31+1.07 42.94+1.2 45.2+1.7 65.27+1.52
9~<12 B 54 74.242.3 9.3940. 86 45.3+1.1 47.6£1.7 64.2041.55
@ 48 73.14+2.6 9.14+1.00 45.0+1. 4 47.1+1.9 64.57+1.77
12~<C18 L] 66 79.74+3.7 10. 65+1. 04 46.8+1.3 49.9+2.2 62.65+1.69
i@ 66 78.3+3.4 10.1941. 10 45.74+1.3 49.1+1.7 62.724+1.71
18~<C24 LE 60 86.5+3.4 12.14+1. 29 48.1+1.4 52.942.4 61.19+1.53
i©@ 48 83.7+4.2 10. 8941. 23 46.3+1.3 51.2+2.3 61.18+1.72
24~<36 Lt 72 92.7+4.38 13.50+1. 82 48.8+1.7 55.34+2.6 59.67+1. 38
o 60 91.14+3.8 12.81+1.21 48.1+1.5 54.0+2.1 59.30+1.22
Fz 2 B LEIEENE DN (P Pso P $UE
Tab. 2 Arm span percentiles (P, .P5 Pg ) by sex
A e i FEHE (cm) e/ 5K
A CHD P i) 1511 %% P P, Pon P P, Pon
1~<1.5 5 42 52. 36 55. 50 58.07 0.93 0. 96 1. 00
g 40 51. 02 54.10 56. 90 0.92 0.96 0.99
1.5~<2 L) 49 53. 50 56. 50 59. 00 0.92 0.97 0.99
g’y 58 51. 89 55. 10 57.50 0.93 0. 95 0.99
2~<3 EE 31 56. 24 58. 80 62. 50 0.93 0. 96 1.00
E's 34 54. 50 58.15 61. 35 0.93 0. 96 0.99
3~<4 ) 41 59. 40 61.70 65. 26 0.93 0. 96 0.99
E’q 47 57.20 60. 00 62. 60 0.93 0. 96 0.99
4~<5 L 36 60. 88 64. 90 69.03 0.93 0.96 1. 00
i© 31 58. 70 62. 20 66. 00 0.93 0.97 1. 00
5~<6 L 43 61.28 66. 50 69. 68 0.93 0.98 1.01
i© 37 62.08 64. 70 68. 90 0.93 0. 96 0.99
6~<9 L 78 65. 27 69. 50 72.32 0. 94 0.98 1. 00
b’y 60 63. 50 66. 65 70. 00 0.93 0. 96 1.01
9~<12 Ll 54 69. 00 72. 40 76. 00 0.94 0.98 1.01
i 48 66. 00 70. 65 75.33 0.93 0.97 1. 00
12~<C18 EE 66 72.34 77.40 83. 15 0. 94 0.97 1.01
kg 66 71.29 75.50 81. 65 0.92 0.97 1.01
18~<C24 B 60 75.97 81. 00 88. 56 0.95 0.97 0.99
kg 48 75.97 81. 00 88. 56 0. 95 0.97 0.99
24~<36 L) 72 84. 50 90. 25 97. 38 0. 94 0.98 1. 00
i© 60 83. 50 87. 90 94. 95 0. 94 0.97 1. 00
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Tab. 3 Comparison of As and As/BL between boys and girls in the same age group (x %)
i CHD P53 %4 16 i Cem) ¢t {8 P 1A TRIE/ B K (Y t {8 P1{H
1~<71.5 7 42 55.3+1.9 3. 257 0.002 96.23+2.63 0. 900 0.371
@ 40 53.9%+2.0 95.73+£2.45
1.5~<2 5 49 56.2+2.1 3. 267 0.001 96.3142.81 0.893 0. 374
i 58 54.9+2.0 95.8642.42
2~<3 £zl 31 59.2+2.3 2.392 0.020 96.51%3. 00 0.995 0. 324
@ 34 57.8+2.5 95.87+2.04
3~<4 Ll 41 62.0+2.3 4. 321 <20.001 96.3942. 94 0. 817 0.416
@ 47 60.1+2.1 95.9542. 06
4~<5 5 36 64.743.1 2.998 0. 004 96.88+2. 41 0.655 0.515
@ 31 62.6+2.7 96.46+2. 82
5~<6 s 43 66.2+2.7 2.238 0.028 96.9242.99 0.733 0. 466
£°Q 37 64.9+2.4 96.4542. 69
6~<79 5 78 69.142.6 4. 561 <20.001 97.29+2.53 1. 341 0.182
0 60 67.14+2.9 96.67+2.85
9~<12 5 54 72.4+2.7 2. 648 0. 009 97.5842.28 1.407 0.162
kg 48 70.7+3.5 96.9142.57
12~<C18 L) 66 77.644.2 2. 264 0.025 97.3442.57 0.562 0.575
@ 66 76.1+4.1 97.05+3. 23
18~<C24 5 60 84.1+3.9 3. 549 0.001 97.26+2.13 0. 822 0.413
k' 48 81.2+4.6 96.944+1. 81
24~<36 L) 72 90.4+5.1 2.035 0. 044 97.51+1.99 0.603 0.548
o 60 88.7+4.3 97.29+2.21
95 0.980
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Fig. 2 Trend of arm span changes
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Fig. 3 Trend of arm span/body length changes
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Tab. 4 Correlation analysis of arm span, crown-rump

length. and body length in boys and girls
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&b 51 gk i1 IRESS
HK % 0. 988" 0.976*
4 0.988* 0.973*
i 5 0.988* 0. 964"
5y 0. 988~ 0. 959"
T 3 0.976" 0.964*
7 0.973* 0. 959"

W B #E =572, &L ¥ n=529, " P<<0.001,
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Tab. 5 Regression analysis of arm span and crown-rump length with body length

51 %k )4 77 i i P R
As 5 BL % 572 BL=0. 983 X As+3. 333 8. 311 <0. 001 0.976
B3 529 BL=0. 978 X As+3. 868 7.134 <£0. 001 0.976
CrL 5 BL 5 572 BL=2.081 X CrL.—24. 448 26. 446 <£0. 001 0.952
£’S 529 BL=2.123 X CrL.—25. 979 26. 032 <<0. 001 0.947

o As HHEEE (em) \BL B K (em) CrL AT K (em)
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