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Association between body mass index, body fat and bone

age development of 8 — year — old children, Xuzhou
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* Xuzhou Maternal and Child Health Family Planning Service Center, Xuzhou, Jiangsu 221009, China
Abstract ; Objective To assess the body mass index (BMI), percentage of body fat (PBF), and bone age of school — age
children in Xuzhou city, and to explore the relationship between BMI, PBF, and bone age, so as to provide reference for
promoting the health of children. Methods A cluster sampling method was used to select 601 students of grade three from
three schools in Xuzhou from July to August 2023, questionnaire surveys and physical examinations were used to collect
children’ s data, and disordered multi — classification logistic regression analysis was used to explore the association between
different types of BMI or PBF and bone age development. Results The rates for thinness, overweight, and obesity in boys
were 14.2% , 11. 1% , and 19. 2% respectively, in girls were 17.6% , 9.3% , and 14. 0% , respectively; Multivariate logistic
regression showed that after adjusting for covariates such as gender, development of secondary sexual characteristics, average
monthly household income, birth weight, father’s height, and mother’ s height, the risk of early bone age development was
significantly increased in both the BMI obese and overweight groups compared to the BMI normal group (OR =10. 10, 95% CI ;
4.83-21.12; OR=3.78, 95% CI:1.53 -=9.33) ; The PBF high body fat group had a significantly increased risk of early
bone age development compared to the PBF normal group (OR =3.79, 95% CI;2.01 -7.13) ; BMI obese and PBF high body
fat groups are protective factors for delayed bone age development (OR =0.40, 95% CI. 0.20 -0.78; OR =0.52, 95% CI .
0.31 -0.87). Conclusion Overweight and obese children are prone to premature bone age. It is recommended to regularly
monitor weight, bone age and body composition while preventing and controlling overweight and obesity in children.
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Table 1 Analysis of the general situation of the research object

BMI 4341

WA i R W T X P
HEM (%) ] 4.06 0.255
o 46(14.2) 179(55.5) 36(11.1) 62(19.2)
@ 49(17.6) 165(59.1) 26(9.3) 39(14.0)
B MER T [(n(%) ] 55.39 <0.001
b 91(17.2) 321(60.8) 45(8.5) 71(13.5)
A 4(5.5) 23(31.5) 17(23.3) 29(39.7)
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(2:%)
S BMI 4341
Wtiishs W % Bl MR X P
ANBABAGE) [n(%) ] 4.80 0.852
<4 000 18(17.0) 63(59.4) 12(11.3) 13(12.3)
4 000 ~6 000 26(18.6) 77(55.0) 15(10.7) 22(15.7)
6 001 ~8 000 26(15.9) 96(58.5) 15(9.1) 27(16.5)
>8 000 25(13.1) 108(56.5) 20(10.5) 38(19.9)
thAERE (g) [n(%) ] 17.00 0.009
<2500 1(11.2) 4(44.4) 0 4(44.4)
2 500 ~ 3999 85(16.7) 302(59.2) 49(9.6) 74(14.5)
=4 000 9(11.0) 38(46.3) 13(15.9) 22(26.8)
REEE (em)x +s 175.1 4.5 174.9 4.4 174.9 £5. 1 175.6 4.3 0.76 0.519
BESE S (em)a 5 162.8 +4.4 162.7 4.7 162.7 +4.6 162.4+4.9 0.17 0.919
e PBF 44
Wb TEITR i Faik TG X/ P
PRI n(%) ] 2.49 0.287
5 87(27.0) 150(46.6) 85(26.4)
& 66(23.7) 148(53.0) 65(23.3)
FoMAERE [n(%) ] 47.11 <0.001
¥ 143(27.1) 277(52.5) 108(20.4)
H 10(13.7) 21(28.8) 42(57.5)
A HWA(TT) [n( %) ] 5.77 0.449
<4 000 32(30.2) 51(48.1) 23(21.7)
4 000 ~6 000 42(30.0) 64(45.7) 34(24.3)
6 001 ~8 000 40(24.4) 81(49.4) 43(26.2)
>8 000 39(20.4) 102(53.4) 50(26.2)
hAERE (g) [n(%) ] 12.69 0.013
<2 500 1(11.2) 4(44.4) 4(44.4)
2500 ~3 999 132(25.9) 264(51.8) 114(22.3)
=4 000 20(24.4) 30(36.6) 32(39.0)
REEE (cm)x +5 175.0 +4.6 175.1 +4.3 175.0 4.7 0.03 0.973
BE S (em)x s 162.9 4.7 162.7 4.6 162.4 £4.7 0.57 0.567
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Table 2 The Spearman correlation analysis between BMI, PBF
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%3 JLE BMI PBF 5 & £ 432K logistic [MIH5347[ OR 5 (95% CI) ]
Table 3 Multinomial logistic regression analysis of association between BMI, PBF and bone age[ OR(95% CI) ]

N K F AT B ETIEG
4G —— — —— —

JH R LI PLEESi) BN
BMI 4341
EH 1.00 1.00 1.00 1.00
bEEC - - 1.33(0.84 ~2.11) 1.37(0.85 ~2.19)
HHE 8.34(4.29~16.22)° 3.78(1.53~9.33)¢ 0.60(0.32~1.13) 0.66(0.34 ~1.27)
Jilutiia 3.28(1.38~7.81)°¢ 10.10(4.83 ~21.12)° 0.35(0.18 ~0.66)¢ 0.40(0.20 ~0.78)°
PBF 434
4 1.00 1.00 1.00 1.00
SN 0.10(0.01 ~0.72)" 0.10(0.01 ~0.71)" 1.19(0.79 ~1.78) 1.16(0.77 ~1.75)
kNG 3.65(2.02~6.62)° 3.79(2.01 ~7.13)° 0.45(0.27 ~0.74)¢ 0.52(0.31~0.87)°
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