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4B F DL25-(OHDDIM KRR, Wik JL B B sl R AR LR Ak HE . 73F I 2018 4F 6 1 —2022 4 9 H 7EWT L K% )
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Clinical study of bone mineral density and related factors of bone

metabolism in 3 024 children aged 1 to 6 years
XU Yanfen, DONG Wenhong, LU Wei, SHEN Ying
Department of Child Care ,Children’s Hospital Af filiated to Zhejiang University School of Medicine/National
Clinical Research Center of Child Health and Disease, Hangzhou, Zhejiang 310003, China
Corresponding author: SHEN Ying . E-mail : 93234451(@qq. com

Abstract: Objective To analyze the relationship between bone mineral density (BMD) in children and factors
including sex, age, body mass index (BMID), blood calcium, blood phosphorus, serum alkaline phosphatase (ALP), and
serum 25-hydroxyvitamin D[ 25-COH) D], in order to provide a scientific basis for promoting pediatric bone health.
Methods A total of 3 024 children aged 1 - 6 years who underwent health examinations at the Child Health Care Center of
the Children's Hospital Affiliated to Zhejiang University School of Medicine from June 2018 to September 2022 were
included. BMI, serum ALP, calcium, phosphorus, and 25-COH) D levels were measured, and BMD was assessed using
ultrasound bone densitometry.  Results Among the 3 024 participants, 578 children (19.11%) had low BMD. Male
children exhibited higher BMD Z-scores than females (r=3. 132, P<C0.01). Significant differences in BMD Z-scores were
observed across age groups (F=54.493, P<C0.001). The normal BMD group had lower BMI than the low BMD group (t=
7.083, P<C0.001). Children with low BMD showed lower serum calcium, phosphorus, and 25-COH)D levels compared to
those with normal BMD (¢ =38.659, 3.479, 16.440, P<C0.01). Correlation analysis revealed that BMD Z-scores were
positively associated with serum calcium, phosphorus, and 25-COH) D levels (»=0.146, 0.051, 0.240, P<C0.05),
negatively correlated with BMI (= —0. 128, P<C0.05), and not correlated with ALP (P =0. 684). Multivariate logistic
regression identified BMI (OR=1. 259), calcium (OR=0. 025), phosphorus (OR=0.426), and 25-(OH)D (OR=0. 954)
levels as significant influencing factors of BMD (P<C0.05). Conclusions Pediatric BMD is associated with sex, age,
serum calcium, phosphorus, BMI, and 25-C(OH) D, but not with serum ALP. Maintaining relatively high levels of serum
calcium, phosphorus, and 25-COH)D is crucial for sustaining normal BMD in children.
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Tab. 1 Comparison of bone mineral density measurement in children
" - N R BEACELH 0 ]
il %5 HEE ZM(x+ BEELE BRI
SRR () 1~ 480 —0.597+1.046 305(63. 5) 175(36.5)
2~ 396 —0.636+1.056 250(63. 1) 146(36.9)
3~ 603 —0.227+1.016 495(82. 1) 108(17.9)
4~ 708 0.12741.019 650(91. 8) 58(8.2)
5~ 636 0.01140. 786 590(92. 8) 46(7.2)
6~ 201 —0.368+0.914 156(77.6) 45(22. 4)
F/y* il 54. 493¢ 288. 797b
Py <£0. 001 <0. 001
il W 1778 —0.16640. 995 1 483(83.4) 295(16. 6)
I 1246 —0.285+1. 049 963(77.3) 283(22.7)
/3 fH 3.132¢ 17. 7540
P 0. 002 <0.001
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Tab. 2 Relationship between BMD, BMI and bone metabolism factors(z =)

i H IR E 4 (n=2 446) B AR AL (n=578) (18 P
BMI(kg/m?) 15.28941.556 15.80941.709 7.083 <20. 001
45 (mmol /1) 2.450+0. 095 2.415+0. 086 8. 659 <20. 001
s (mmol/L) 1.695+0. 185 1.672+0.129 3. 479 0. 004
ALP(U/L) 269.970£68. 954 268. 645476. 360 0. 407 0. 684
25-(OH)D(nmol/L) 61.6034+17.342 51.2054+12. 655 16. 440 <20. 001
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0.05), W.% 3.
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Tab. 3 Influencing factors of bone mineral density in children

ST B S: 1l Waldy® {t P OR {i 95%CI
BMI 0. 230 0. 290 62.926 0. 001 1. 259 1.189~1. 333
ki —3.682 0.566 42. 248 0.001 0.025 0.008~0.076
W —0. 853 0. 359 5. 644 0.018 0. 426 0.211~0. 861
25-COH)D —0.048 0. 004 168. 774 0. 001 0. 954 0.947~0. 960
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