opE LB R 2455 2025 4F 8 A4 33 B4 8 ) Chin J Child Health Care, Aug. 2025, Vol. 33,No. 8 . 817 -

< BHIFIE 3 -
AN A E 2L 25- R4k % D
Sk BT

IR E B X AL R

NI R RE R 290 730000

M E: BH AP 25744 % DL25-(OHD DK 5% ILE 1 & & 1 Gt LIIF i gt A= R D X2 LE )
REREAER I, ik BEH 2023 4E 11 H—2024 4F 9 A 309 fa) 78 22 JH T 40 4 4% feke e 0 A ARG ) 205 491 3R 4 LA Sk F 5 3
S [l JA T A L — TS O e % 3.6.12 ARETH 25-(OHDD K55 & . il Spearman #H3¢ REAHr — % Z [l 1
M 38 2 e &M 2B NH 43 BT 4R 25-COHD D K P 5 & 5 1 0900 7 A8 06 8 H 5 HoAth R 38 0 2L (R 7E T . >R T BR A
S RESRM ARG TR T 25-(OFDD K F 5 AT R Z BRI E- RN C R, &R 2L 3.6.12 BTy 25-(OH)D
KI5 (29. 35 £ 10. 21), (29. 97 £8.21),(33.04 6. 11) ng/mL, & & 1 4+ B HF (89. 72 +7.03), (90. 16 & 6. 38) .
(91.08£6.47) 4y, BILIEAR A # B B i 25-(OHD D /K F 5 H & B i ¥ &2 W3 EAH K (r=0.496,0. 474,0. 437, P<<
0.05), Z Ik A Bl 40 My Bk — 2 9E 52, 1L 25-COHDD 22 LE 1k B IE RN R . R 7R A4 M
MR 25-(OHDD K FE 58 11 % B B Z MIAEAEAE L 56 R (Pl vuerar <0- 055 Prytinear << 0. 05) IR A H D X F1 %
HHRWAE—EWENERBE., &t NI ZILERRF A BB 25-(OH) D /KR F1 & & KR 50 8k B4R
H B Z 7SI & . R A I PR S 8 v 7 2 390 00 0l 375 25-COHD D /K SEAZR 4k, 4 F o Anf b )L h 2§ &
HEER XL,

KW MIE 25-BR4EAEER D BIL; BAOATE MK
HESESRI79  XEARIEM.A  XEHS.10086579(2025)08-0817-06  doi:10. 11852/zgethjzz2024-1318

Correlation between serum 25-hydroxyvitamin D and intellectual

development in infants of different months
YANG Qian, ZHANG Jingjie, SHI Ying, LIU Yanmin. ZHANG Yonghua
Lanzhou Maternal and Child Health Care Hospital , Lanzhou, Gansu 730000 ,China
Corresponding author : ZHANG Yonghua s E-mail . 1824872028(@qq. com

Abstract: Objective ~ To analyze the association between serum 25-hydroxyvitamin D [ 25-(OH) D] levels and
intellectual development in infants, and to evaluate the potential influence of vitamin D on their intellectual development.
Methods A total of 205 infants who underwent physical examination at the Lanzhou Maternal and Child Health Care
Hospital from November 2023 to September 2024 were selected as the study subjects. Their general information was
retrospectively described, and the 25-COH) D levels and developmental quotients (DQ) were recorded at 3, 6, and 12
months of age. The Spearman correlation coefficient was used to analyze the correlation between 25-COH) D levels and
DQ. Multiple linear stepwise regression analysis was employed to explore the independent correlation of 25-COH) D levels
with DQ and the interaction with other factors. Restricted cubic spline curve fitting was used to analyze the dose-response
relationship between 25-(OH)D levels and DQ. Results The 25-(OH)D levels of the infants at 3, 6, and 12 months of
age were (29.354+10.21) ng/mL, (29.97=%8. 21) ng/mL, and (33.04=%6.11) ng/mL, respectively. Their DQ scores were
(89.7247.03), (90.16 £6.38), and (91.08 == 6.47), respectively. The 25-COH) D levels at different ages showed a
significant positive correlation with DQ (r=0.496.,0.474,0. 437, P<(0. 05). Multiple linear stepwise regression analysis
further confirmed that serum 25-COH) D is a positive influencing factor for intellectual development. The restricted cubic
spline curve fitting revealed a non-linear relationship between 25-(OH)D levels and DQ (P, yoerar <<O. 054 Propiinear <<0. 05) &
suggesting that the impact of vitamin D on intellectual development was more pronounced within a certain range.
Conclusions The 25-(OH)D levels and intellectual development levels of infants in Lanzhou at different months of age are

favorable, and there is a close relationship between the two. Therefore, changes in serum 25-(OH)D levels should be regularly
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monitored in clinical practice, which is important for predicting and promoting intellectual development in children.
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Tab. 1 General characteristics of the infants in this study (n, %)

ER (n:;(r)s> (71f121) <;i§1> e P
ERYCH s £ ) 21.7249. 88 21.2849.58 22.35410. 32 0. 7581 0. 456
B 197(96.10) 117(96. 69) 80(95. 24) 0. 280° 0.719

HAER T 192(93. 66) 116(95. 87) 76(90. 48) 2.427b 0.205

R SCA TR i 0. 106" 0. 860
EN YV 71(34.63) 43(35.54) 28(33.33)

AR 134(65.37) 78(64. 46) 56(66.67)

BRSO AR B 0.001" 1. 000
LAY AT 78(38.05) 46(38.02) 32(38.10)

ENEY IS 127(61. 95) 75(61. 98) 52(61.90)

BERAEFER(F .2+ 31. 944-4. 86 32.1644. 67 31.6345.12 0.762° 0. 454

s 198(96. 59) 116(95. 87) 82(97.62) 0.461" 0.703

431 75 2 0.702b 0. 497
I 7= 148(72. 20) 90(74. 38) 58(69.0)

) i 57(27. 80) 31(25.62) 26(31.0)

Zu 8 39.0841. 25 38.9441. 29 39.2941.18 1. 946° 0. 049

R (g, £ 3 160. 93+436. 83 3 172.73+454. 44 3 143.93+412. 23 0. 4632 0. 638

HK (em,x ) 49.62+1.63 49.5241.79 49.76+1. 36 1. 060® 0. 267

BMI(kg/m? .,z +5) 12.81+1. 49 12.91+1.53 12. 68=+1. 45 1.083% 0.276

LEEyiy 1. 576" 0. 455
REFL 106(51. 71) 59(48.76) 47(56.0)

AT 46(22. 44) 27(22.31) 19(22. 6)
R 53(25.83) 35(28.93) 18(21. 4)
RN A 6.34740. 60 6.334-0. 66 6.3640.51 0. 310° 0. 746
o fH Ly E
R 2 ANREABEILAFEAFRIE > A G (B Y0
Tab. 2 Distribution of basic characteristics of infants in different month age groups (1, %)

IgE| 3 Ak 6 A i 12 A ik F/y* {8 PH
FAME B (min/d,x £5) 12.70419. 29 30. 83+19. 44 61.73+30. 70 223. 2544 <20. 001
N L (B 96D 35. 839" <0. 001

= 104(50. 73) 149(72. 68) 157(76.59)
7 101(49. 27) 56(27.32) 48(23.41)

BMI(kg/m? .,z ) 16.54+1. 38 17.23+1. 26 16.80+1. 29 14. 388° <0. 001

Iﬂlﬁ.ﬁlﬁl(g/l‘,z’i 124.44412. 05 128.284+11.59 128.294+11. 48 7.376% 0. 001

#EH (ng/mL,x £5) 33.70418. 84 29.16415. 67 30. 32415. 96 3. 9930 0.019

25-(OH)D(ng/mL,x +5) 29. 35410. 21 29.9748. 21 33.0446.11 11.431¢ <0. 001
Bt Z (<20 ng/mL) 34(16.59) 19€9. 27) 14(6. 83) 47. 9500 <0.001
A JE(20~30 ng/mL) 91(44.39) 96(46. 83) 49(23.90)
1E# (>30ng/mL) 80(39. 02) 90(43.90) 142(69. 27)

REM (9 89.7247.03 90.16+6. 38 91. 08+6.47 2. 2432 0.107
=80 183(89. 27) 199(97. 07) 201(98.05) 19. 252° <0. 001
<80 22(10.73) 6(2.93) 4(1.95)
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ML 3,
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Tab. 3 Correlation between 25-(OH)D levels and

developmental quotient of infants at different months of age
. 3 Ak 6 A i 12 A i

r i P {8 r i P A r {4 P4
REERM 0.496 <C0.001 0.474 <C0.001 0.437 <C0.001
Kiz 3l 0.362 <C0.001 0.321 <C0.001—0.026  0.709
KEMEHYE  0.318 <C0.001 0.382 <C0.001 0.107  0.127
& I BE 0.250 <C0.001 0.201 0.004 0.144  0.039
BE 0.216  0.002 0.213  0.002 0.021  0.762
AT R 0. 202 0.004 0.340 <C0.001 0.11 0. 870
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S 6 ALK B I B bR U R R A
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R, 25-(OH) DB 2 11 AL 2T 3R F A8 A £ o84k
PEZ A 1A 5 B bR fE [ R B4 5 0,534
0.228.,0. 184, A H#H.25-COH)D /KF-1 2 &
H RGP £ (>0,P<0.05), Wk 4,

(A) 3/ iy

I Pforoverall<0.001
P for nonlinear<0.001

2

(B) 61 1%

P for overall<0.001
| Pfornonlinear=0.018

() —

25-(OH)D=29.20

B(95% CI)
1
N

B (95%CI)
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Tab. 4 Multiple linear stepwise regression analysis of the
influencing factors of developmental quotient at

different months of age

W % Egg @g? tER o P
3 A
25-(OH)D 0. 339 0. 233 0.043  5.387 <C0.001
218 0. 190 1. 066 0.345  3.088 0. 002
AP 515 1 0.164 2. 307 0.877  2.630 0.009
F AN B 0.143 0.052 0. 022 2. 315 0.022
1ML 215K A 0.132 0.077 0.036  2.133 0.034
6 H i
25-(OHHD 0.391 0. 304 0.049  6.169 <<0.001
J AN B 0.189 0. 062 0.021 3.002 0.003
Z4 8 0.148 0. 754 0.316  2.387 0.018
R % —0.122 —4.016 2.018 —1.990 0. 048
12 A
25-(OHHD 0.534 0.565 0.062  9.151 <<0.001
BN 0. 228 0.092 0.024  3.910 <C0.001
1ML 4158 0.184 0.104 0.033  3.149 0. 002

2.4 FRE A#HIIL25-(OH)D K-F 5L F &0 A
TR K A PRI S T RE S M 45 R B R R TR
A 2L 25-COH) D 7KV 5 & & 1 A7 78 57 55
KR I Z U B A A o b A SR =
J5 3L 3.6.12 A #825-(OH) DK -3 & & 1 i 5%
M A 48 3 2 2 L (P jyy e << 0.001) , {H & 25-
(OHDD /K- 284k & & 1 00 28 Ak i A7 7 R 4t
KF (P oontiner << 0.05), Follf H 18 43 51 24 29. 20,
29.61.33.60ng/mL, UL 1,

(C) 1277 i
5F P foroverall<0.001
P for nonlinear=0.008

O A S O D=33.60

25-(0H)D=29.61
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Fig. 1 Dose-response curves of 25-C(OH)D levels and developmental quotient in infants at 3, 6 and 12 months of age
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