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Abstract: Objective By analyzing the developmental characteristics of bone age in children aged 4-16 in Loudi City,
to explore the relationship between body mass index (BMI) and bone age to study the impact of nutritional status on
children’s growth and development. Methods A retrospective analysis was conducted on the relevant data of a total of
7 222 children aged 4-16 who underwent bone age examinations at Loudi Central Hospital from March 2020 to March
2022 to compare the impact of BMI on bone age in different age-gender groups. Results There was a statistical
difference in BAD [ difference between bone age and chronological age ] among different BMI groups( P<0.01). Among
overweight and obese children, the BAD level of girls tended to be higher than that of boys of the same age group, but
the difference was statistically significant only between boys and girls aged 7-11 years (P<0.01). Among emaciated
children, the BAD level of boys tended to be lower than that of girls of the same age group, but the difference was
statistically significant only between boys and girls aged 12 years old (P<0.01). Conclusion In some age groups,
overweight and obesity have a greater impact on the advanced bone age of girls, and weight loss is more likely to causes
delayed BA in boys.
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Tab. 1 Comparison of the BAD between different gender and BMI group (year,x+s)
BMI PEL gl
Fp TR e BAD B i po 0
H R X H A Ik

=95% 480 10.36+3.05 9.84+2.55 0.52+1.34 601 10.29+2.39  9.13+1.76 1.16+1.31  7.891 <0.001
85% < BMI<95% 384 10.76+3.25  10.62+2.63 0.14+1.35 460 10.38+2.57  9.52+1.97 0.86+1.27 7.998  <0.001
50% < BMI<85% 1099 9.91+£3.44 10.19+2.93 0.28+1.28 1152 9.42+2.70  9.17+2.16 0.25+1.26  9.891 <0.001
5% < BMI<50% 1711 9.27£2.94 10.20+2.76 -0.93+1.21 1067 8.56+£2.67 9.01£2.30 -0.44+1.22 10.292  <0.001
<5% 177 8.79+2.49 10.30+2.75 -1.51+1.09 91 8.47+2.86 9.45+2.73 -0.97x1.19 3.731 <0.001
F 1y 191.429 209.464

P1{H <0.001 <0.001
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Tab. 2 Comparison of the overweight and obese childrens BAD between different age groups (year)
554 BAD P BAD
5 ¢fH P g
% x*s STON S5 UN %5 xxs ITUN STUN

4 % ~ 37 0.49+1.44 4.86 -2.27 16 0.45+1.04 2.16 -1.40 -0.086  0.932
5% ~ 40 —-0.04+0.86 1.53 -1.72 46 -0.24+1.19 2.77 -1.97 -0.896  0.373
6% ~ 43 -0.11+1.02 4.70 -1.52 54 0.34+1.41 3.38 -1.99 1.828  0.071

7%~ 62 -0.25+1.33 4.16 -2.78 124 0.64+1.44 3.14 -3.25 4.072  <0.001
8 %~ 79 0.05£1.55 3.93 -3.05 210 1.23+1.38 4.14 -2.56 5.968 <0.001
9 % ~ 109 0.17+£1.38 4.09 -2.56 226 1.19+1.35 3.84 -3.46 6.448 <0.001
10 % ~ 118 0.42+1.39 4.47 -3.94 194 1.42+0.98 3.56 -1.82 6.772  <0.001
11 %~ 140 0.47+1.31 3.68 -2.63 128 1.20+£0.91 3.22 -1.41 5.279  <0.001
12 % ~ 116 0.80+1.44 4.00 -3.70 52 0.84+1.12 2.72 -2.99 0.153  0.879
13 % ~ 80 0.74+1.23 2.97 -3.09 6 0.52+0.84 1.51 -0.67 -0.438  0.663
14 % ~ 36 0.45+1.02 2.17 -2.13 3 0.21+1.00 0.82 -0.94 -0.339  0.692
15 % ~ 4 0.09+0.46 0.48 -0.59 2 -2.461 0.070
Bt 864 0.35+1.36 4.86 -3.94 1061 1.03+1.30 4.14 -3.46 11.179  <0.001

&3 AFAFEEYLIFEL# BAD i
Tab. 3 Comparison of the thinners BAD between different age groups
H#: BAD 4tk BAD
2551 tfE P{H
1%k xs SN e/ %k xs R /N

4% ~ 17 -0.27+0.82 2.58 -1.02 13 -0.69+0.70 0.43 -1.69 -1.489  0.148
5%~ 0 1

6 % ~ 8 -1.82+0.82 -0.33 -2.83 8 -1.00+1.09 0.35 -2.69 1.710  0.109
7% ~ 13 0.94+1.12 0.73 -2.47 7 0.10+1.83 3.01 -1.32 1.580  0.131

8% ~ 21 -1.31+0.75 -0.01 -2.40 9 -0.84+1.85 2.55 -2.98 0.746  0.474
9% ~ 15 -1.83+0.80 -0.34 -3.69 13 -1.52+1.12 -0.39 -3.86 0.854  0.401

10 % ~ 28 -1.28+1.03 0.39 -4.12 11 -1.47+0.89 -0.06 -3.18 -0.542  0.591

11 % ~ 21 -1.55+1.09 -0.22 -3.48 9 -1.03+0.84 0.44 -2.24 1.347  0.189
12 % ~ 22 -1.95+0.84 0.27 -3.29 13 -0.95+0.90 0.30 -2.89 3.323  0.002
13 % ~ 20 -2.34+1.22 0.61 -4.41 2 1.431 0.168
14 % ~ 8 -2.00+1.09 -0.89 -4.13 5 -0.88+1.66 0.82 -2.69 1.484  0.166
15 % ~ 4 -1.76+0.91 -0.96 -3.04 0

Bt 177 -1.51+1.09 2.58 -4.41 91 -0.97+1.19 3.01 -3.86 3.731 <0.001
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