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Analysis of changes in 25(OH)D,bone age,and IGF-1 in overweight/obese children
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[ Abstract ] Objective To investigate the changes in 25-hydroxyvitamin D [25(OH) D], bone age, and insulin-like growth factor-1
(IGF-1) in overweight/obese children and the association with central precocious puberty (CPP). Methods A total of 104
overweight/obese children admitted to Qinhuangdao Maternal and Child Health Hospital from July 2022 to May 2024 were
enrolled.Based on the presence or absence of CPP,they were divided into a CPP group (n=232) and a non-CPP group (n=72).The
25(OH) D, bone age,IGF-1 and other clinical indicators were compared between groups.Pearson method was used to analyze the
correlation between 25(OH) D, bone age,IGF-1 and clinical indicators in overweight/obese children.Receiver operating characteristic
(ROC) curve was applied to analyze the diagnostic value of 25 COH) D, bone age and IGF-1 on central precocious puberty in
overweight/obese children. Results Children in the CPP group had significantly higher height, body mass index (BMI), total
cholesterol (TC) ,triglycerides (TG) ,low-density lipoprotein (LDL) ,estradiol (E2),luteinizing hormone (LH),and testosterone
(T,in boys) levels than those in the non-CPP group (r =2.366-11.348, P <<0.05).The CPP group also had significantly lower
25COH)D levels,and higher bone age and IGF-1 levels (1 =2.698-8.268,P < 0.05).In overweight/obese children,25(OH)D levels
were negatively correlated with TC,LDL.E2,and LH(r=—0.681-—10.528, P <(0.05) , while bone age and IGF-1 were positively
correlated with TC, LDL, E2, and LH (r =0.534-0.735, P <{0.05).ROC curve analysis showed that when the thresholds were

[WfEEH]2024—07—29

[EL£TE b4 2023 45 B 5 22050 R8T (20231936)
(EEEN I T (1985—) Lo, il FAE BRI, 358\ L2 (R F 5%
(i WA AR bt @l 2 AF B,

64



536 &5 6 M
2025 4F 6 H

B da 44 AR
Chinese Journal of Woman and Child Health Research

Vol. 36 No. 6
Jun. 2025

70.27ng/mL for 25(OH) D, 8.65 years for bone age,and 341.47 pg/mL for IGF-1, the area under the curve (AUC) for the

combined diagnosis was 0.872, with a sensitivity of 96.88% and specificity of 62.50% , indicating superior diagnostic value.

Conclusion Overweight/obese children with CPP exhibit decreased 25(OH)D and elevated bone age and IGF-1.These three markers

may serve as diagnostic indicators for CPP in overweight/obese pediatric populations.

[Key words] overweight;obesity;central precocious puberty;child;bone age;25-hydroxyvitamin D;insulin-like growth factor 1
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Table 1 Overweight and obesity standards for

preschool children (kg/m?)

Bt gt

WY ()

CH N JIE i e Ji
6.0~ 16.4 17.7 16.2 17.5
6.5~ 16.7 18.1 16.5 18.0
7.0~ 17.0 18.7 16.8 18.5
7.5~ 17.4 19.2 17.2 19.0
8.0~ 17.8 19.7 17.6 19.4
8.5~ 18.1 20.3 18.1 19.9
9.0~ 18.5 20.8 18.5 20.4
9.5~ 18.9 21.4 19.0 21.0
10.0~ 19.2 21.9 18.5 21.5
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Table 2 Comparison of baseline data and clinical indicators

between CPP group and non-CPP group [n( %) ,x +s]

S PR Al [ e X0 b
(n=32) (n=72)
P 1] 0.223  0.637
5 8(25.00) 15(20.83)
k’s 24(75.00) 57(79.17)
AR () 8.09+0.75 7.984+0.77 0.653  0.515
B (em) 137.85+8.06 130.68+7.38  2.366  0.019
BMI(kg/m?) 22.89+1.36  22.224+1.01  2.618  0.010
FPG(mmol/L) 4.98+0.17 5.04+0.14 1.962  0.052
HOMA-IR 3.5440.42 3.48+0.40 0.726  0.469
TC(mmol/L) 4.3140.72 3.6340.63 4.692 <<0.001
TG(mmol/L) 1.1240.19 0.95+0.16 5.035 <C0.001
LDL(mmol/L) 2.69+0.51 2.244+0.41 4.990 <<0.001
HDL(mmol/L) 1.2540.21 1.3040.23 1.038  0.301
E; (pg/mL) 45.38+19.38  20.87£7.49  9.628 <C0.001
LHU/L) 7.57+£2.83 3.4940.79  11.348 <<0.001
% # T(nmol/L)  9.31+1.88 6.83+1.63 3.068  0.003
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Table 3 Comparison of 25(OH)D,bone age and IGF-1

between CPP group and non-CPP group (x £s)

am o omw OO0 L e
PR A 32 64.88+12.05  9.18+0.84 352.15+62.81
etk R 72 73.87416.41  8.0430.57  310.84+50.29
t 2.698 8.268 3.824

P 0.008 <£0.001 <0.001

F4 SWBE/EHILE 250D B,
IGF-1 7k F 5 lifa R 5 #R B 18 K 1
Table 4 Analysis of correlation between 25(OH)D,

bone age,IGF-1 and clinical indicators

in overweight/obese children

i H TC LDL E. LH

25(0OHOD —0.528"  —0.681""  —0.597"  —0.621""
i 0.621"" 0.668"" 0.534" 0.702 "
IGF-1 0.566 0.580" 0.604" 0.735""

W Fon P<<0.05; " Fon P<<0.01,
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Fig.1 ROC curves of 25(OH)D,bone age and
IGF-1 in predicting central precocious puberty

in overweight/obese children

F5 25(OH)D.B##.IGF-1 WBE/MEEILE PR EEREANIS M E
Table 5 Diagnostic value of 25(OH)D,bone age and IGF-1on central precocious puberty in overweight/obese children
95%CI
EELn AUC S.E. P & FHE AR RBUECO BREOD
TR IR

25(OH) D(ng/mL) 0.628 0.055 0.037 0.521 0.736 70.27 0.420 78.13 63.89
Hik ) 0.843 0.047 <0.001 0.752 0.934 8.65 0.569 87.50 69.44
IGF-1(pg/mL) 0.767 0.056 <£0.001 0.657 0.878 341.47 0.486 75.00 73.61
B A2 B 0.872 0.045 <0.001 0.783 0.961 — 0.594 96.88 62.50
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