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Relationship between serum 25-hydroxyvitamin D and bone mineral density in
children under 7 years old

XIONG Fei, YANG Fan, YANG Su-Fei, WU Kang-Min. Department of Pediatrics, West China Second University
Hospital, Chengdu 610041, China (Email: xiongfei7922.student@sina.com)

Abstract: Objective To evaluate the endogenous vitamin D level and its correlation with bone mineral density
(BMD) in children under 7 years old. Methods  Totally 6838 children who visited the Growth and Development
Clinic due to “growth retardation, night terrors, hyperhidrosis, and dysphoria” were enrolled in the study. Serum
25-hydroxyvitamin D [25(OH)D] level was measured by chemiluminescence, whereas individual BMD was measured by
quantitative ultrasound. Results Among all subjects, serum 25(OH)D level was 34+14 ng/mL, and the Z value of BMD
was -0.49+0.54. With increasing age, serum 25(OH)D level and BMD decreased gradually (P<0.01), and the detection
rates for vitamin D deficiency and low BMD increased gradually (P<0.01). Compared with those with sufficient vitamin
D, children with vitamin D deficiency had a significantly lower BMD (P<0.01) and a significantly higher detection rate
for low BMD (P<0.01). 25-(OH)D level showed a positive linear correlation with BMD in children with vitamin D
deficiency (P<0.01). Conclusions
Vitamin D level may be correlated with BMD within a certain range.

Preschool and school-age children have severer vitamin D deficiency than infants.

[Chin J Contemp Pediatr, 2014, 16(9): 883-886]
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F-Be, A TR 25-(OH)D FlE % B 1Y ¢ R TEPEM
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1.1 HRIH

YEFE 2012 4F 6 H %2 2013 4F 7 A e bid: K
RABTTZU K EFEE K 2T AR
LERFIIZIN 0~7 2 L, B s MG,
FEIEAT RS KA FIAH R 1 5250 A2, HERR A b
Al RS B AR e ClnFR R D Re S .
RBIRIIRE SR . CEFE R . AR R
KR . EAE . BHACTEFHADE W)
KA s B A 25 s (Canis e T &
o B ARG IR 2555 ) 1YL EE . A9 ARIRIESY
MG [AI HEAT T 25-(OH)D I H il 75 1548 2 G
W, FZIM7E 25-(OH)D W EEFFEXT G453 VitD ™
EHLZ 4, VD BE=4H . VitD AR . VitD T2
2R VitD i 54

1.2 FHik

25-(OH)D 114 A I SR FH T 82 0 938 5 b 22 &
ik, BRI & B KA DiaSorin 23wl 4L, FTAS
M 25-(OH)D 9361 D, 1 D, 4y, /N sE (8 Ky
4 ng/mL. X %% % ] LIAISON 1k 2% & 56 2 #r 4,
PRAE A8 F R ) A S U B AT, AR
& 1 2 75 3 B R S 25 Sk B ) ) bR oA
30~100 ng/mL 4 VitD 7 /&, 20~29 ng/mL i VitD
AN, 10~19 ng/mL Ky VitD #t =, <10 ng/mL. K
VitD “H =, >100 ng/mL &y VitD i1,

B %5 KIS FH BMD-1000 #2758 4 X
W3S 349 R X G2 A MR Bz 1/3 Ab o i
T ILES R E At A B R E 2 H, Z
HAT —1~+1 NEBEIEYR, 2.0~ NEHERE
A, 3.0~ HFEEPENL, Z1H <3085
W EAE
1.3 Sit=aHh

K H SPSS 16.0 Seit i g it2# b 8, it

HRERDHYE £ trifE2E (xxs) Fow, AT
ORI AN ] ¢ KB ek 2508, THECEORY L
BRI 27 R, AR SRS MR B 26 1 E 40 #T
P<0.05 A2 A GIEE L,

2 #R

21 —RRER

AHFIE N5 6838 A, 4EW R 1~83 A,
H AR S 24.7 H o Hrp 5 #4041 AN(59.10% ),
WA 25.6 H 3 Ze# 2797 N (40.90% )
BRI R 240 A, B EFRER TG
B (t=1911, P=0.056) . J @ mAFEW B AL
W3R 1,

1 BLRERFREANEST (0 (%) ]

AU ZH B S 5o
<12 H 723(59.95) 483(41.50) 1206
124 ~ 1120(56.28) 870(43.72) 1990
24 H ~ 718(57.81) 524(42.19) 1242
36 1 ~ 533(64.61) 292(35.39) 825
8 H ~ 430(61.17) 273(38.83) 703
60 A ~ 321(58.36) 229(41.64) 550
72~83 A 196(60.87) 126(39.13) 322
A1t 4041(59.10) 2797(40.90) 6838

2.2 IMiF 25-(OH)D 7k F

6838 44 WF 5% X 4 1fiL 3 25-(OH)D (1) 7K °F
34+ 14 ng/mL, VitD ™ & it = 53 A (0.78%) ,
VitD Bt = 786 A (11.49%) . VitD A~ J& 2298 A
(33.61%) . VitD 7 & 3693 A (54.01%) .
VitD i 4 8 A (0.12%) . % # 25-(OH)D Y /K
Sk 34 + 14 ng/mlL, ﬁiﬂ\]33il4ng/mL, B4
# 25-(OH)D 7K F- 22 7 LG it 2% & L (1=1.354,
P=0.176) . 25-(OH)D 7K BfiAFi4 3 K LB R %
B, 48 A ~ 5 60~ AR 2R LG #
AN, HARAERA N 25-(0H)D /K22 34
Gt E X (P<0.01) . BEEAFRIEK, VitD #t
Z . RRBKHRZEEN, 2R A5 E X
(P<0.01) (£2).
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%2 AEEH 25-OHDKFE [x=silin (%) ]
AR il V(I;I;;J(LT VitD e E = VitD fit = VitD A2 VitD 752 VitD i &
<12 J 1206 38+ 13 4(0.33) 50(4.15) 269(22.3) 881(73.05) 2(0.17)
128~ 1990 37+13 6(0.30) 78(3.92) 514(25.83) 1389(69.80) 3(0.15)
24 ~ 1242 35+ 14 0(0) 91(7.33) 428(34.4) 722(58.13) 1(0.08)
36 A ~ 825 30+ 13 9(1.09) 146(17.70) 365(44.24) 304(36.85) 1(0.12)
48 A ~ 703 27+ 13 9(1.28) 168(23.90) 333(47.37) 193(27.45) 0(0)
60 H ~ 550 27+ 14 12(2.18) 151(27.45) 248(45.09) 138(25.09) 1(0.18)
72~83 322 24211 13(4.04) 102(31.68) 141(43.79) 66(20.50) 0(0)
L) 1 (141.51) 80.70 548.87 272.36 1012.44 1.98
P4 0.01 0.01 0.01 0.01 0.01 0.05
23 TEEBEFEENE %4 BEELRFE25-(OH)D WEZERER
6838 4 JL W E WM OF B B EZ M [xesskn (%) |
H -0.49 +0.54, FHEELEH 5951 A (87.03%) . A B IR AREEIEE AR
- L R o e VitD 76/ 2194 044054 1981(90.29) 213(9.71)
BB LA A2 873 ﬁ( 12.83%) . W VitD A2 1363 -0.56+0.50" 1164(85.40)" 199(14.60)"
AR13AN(0.19% ) HEEEAL 1 AN(0.01% ), VitD = 451  -0.64 +0.51"" 360(79.82)"" 91(20.18)""
HEERBEE®EZMEN-050+053, &HE VitD P2 EfE 28 -0.76+0.49" 20(71.43)"  8(28.57)""
By 047 +0.56, T4 bt 7 (25 VitD i 5  -059+044 4(80.00)  1(20.00)
N . 1E)E (22.80) 51.38 51.38
ﬁgﬁfrl‘% = X ( t:221 ’ P:0-027 ) o %ﬁzﬁ/‘?\& E/‘J P {E 0.01 0.01 0.01

HEENREERARITEE L (P<0.01) o HTH
R RN R RN R A R AR, T A T
o 56 P P 20 5 i B R N R T AT B
BRI, %K, Ha%EA
SRR H R B W (P<0.01) (£3) .
2.4 7A[E 25-(OH)D kK FEHBZEIFR

HA#E VitD fEE = | VitD $tZ fgE 2N
AR EEE Z BT ViD REd, 254
Gt L (P<0.05) o T B%EPEA ™

HAERIR AR, HEATGET IR PR L5 1
FERREEAR A AT A I VitD P E = | G

A2 B R AN R A RS T VitD 78R
4, ZRAESFE L (P<0.05) , ViD id&4Y5
HAbH 27 TG4 L (P>0.05) (F£4~5)

R3 ARERILEBZEILE [xxsoin (%) ]
R B EEmEME EEEIEY EEEAR
<12 H 1206 —0.15+0.60 1145(94.94)  61(5.06)
128~ 1990 -036+049 187594.22) 115(5.78)
24 1~ 1242 -0.61£0.49 1037(83.49)  205(16.51)
36 f ~ 825 -0.63+046 686(83.15)  139(16.85)
48 F ~ 703 -0.69+0.42 577(82.08)  126(17.92)
60 J ~ 550 -0.75+0.44  418(76.00)  132(24.00)
72~83 322 -085+047 213(66.15)  109(33.85)
2 (F) 1 (211.42) 381.69 381.69

P1E 0.01 0.01 0.01

i azn'g ViD FERAIE, P<0.05; b5 ViD A4l

#, P<0.05,

R5 HTEARRE25R VtD KEHBZEBR

[xxs8in (%) ]
20 5] Bk BEE CEEEER BREAR
VitD 7 /2 1499 -0.40+0.57 1340(89.39) 159(10.61)
VitD A 935 -0.530.54" 794(84.92)" 141(15.08)"
VitD = 335 —0.64 +0.53"" 268(80.00)"" 67(20.00)"
VitD JEHELZ 25 -0.63+0.61 18(72.00)"  7(28.00)"
VitD i i 3 021095 2(66.67) 1(33.33)
2 (F) 18 (16.51) 29.54 29.54
P1H 0.01 0.01 0.01
a: 19 ViD FC R LES, P<0.055 b: 5 ViD AR LA,
P<0.05.,
25 25-(OH)D 58ZEMXZE

H 2 H 43 B & BRAY VitD A 2 2H H 25-(0H)
D AKF R (AR R A K R (F=17.657,
P<001), BHZLRBH BN FHEZMH
=-0.954+0.016 x VitD, 7E VitD 7 J& 2 1 25-(OH)D
2% B EI AR L LR (P>0.05) .
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W T AR P 2011 4F 55 [ P 43 A4 45 0 A 1Y)
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BUE A AE IS AT A A L VD 5938 SRR %
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PR IG5 RS X6 G AR 4835 114 R 9 i
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WART VitD e 24, HE% AR R R
T VitD R, EZBIH T KB, 1E 25-(OH)D
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VitD 7K % AR IE M G R, (1Y 25-
(OH)D 7K ¥ = 30 ng/mL I}, — & I ANIEAE L K
R, XULIITE—C R L, VieD % A
5%, AIBE VitD K P-FE— 2 A 2 193 FL L, AL
TR R A AR, AR 2 7 - 00 O 1 o 228 1
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285 EA 5™, B arE W AN ST 25-OH)D /KF
SEBER L HERRE WA R EIME X
THAE 19 NRBFIE & B 25-(OH)D 7E 9~40 ng/mL 17l
Pl PN T 28 2 0 6 0 T AR O ™ T D P — 0 X fi
A IBTSE & BLIALTS 25-(OH)D 7K ¥ 55 % 15 7] fig
T IEAR N, Fr A HF s R W1, Sl 4
VitD /K2 Wk AE 2 D Bl = PR 1 5 U A

FFEAL 50%~70%, HL5ABEE. 45, B,
PR T 1R I 45 22 P A DR R B RN R R B i 2
75%~90%"""", 1 H A AT i = IR 14 1 2 4L
P oA A 1w S e EUR [RIAE Y JLEE 1Y VieD S ) 5
FEROL, R 25-(OH)D F1-5-25 & W H F 1 W7 )L 3
VitD FIEGE FR RO S 0 12 W A R0 1 1 R
WrEEA FFIESE

BE M FBL HARMAW L, FEILE
VitD ik Z IEFEAR BB D1, (H anfe] A 0 W
A VitD FAG e = K47 2 R I IR S A58 T A ) HE
B, T AR SR S EEORTET 22 1
AR ILE, SfEFE. B 8IERIE X 2B
LR IR PABIFE NAS, BB X e L
RN 25-(OH)D 7K -5 8% B (W A S I
PR M A7 2 3 — 25 AT KA AR A [ AF 1% B Bt
faE LB AT ARV VitD S BB EN KRR,
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