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The changes in serum Vitamin D levels and influencing factors in
different stages of pregnancy:a prospective cohort study
WANG Congcong, HONG Zhongxin, LI Cheng, DING Bingjie
(Department of Clinical Nutrition ,Beijing Friendship Hospital ,Capital Medical University ,Beijing 100050 ,China)

[ Abstract] Objective To investigate the changes in serum vitamin D levels and its influencing factors in pregnant women during
different stages of pregnancy at a tertiary hospital in Beijing, under standardized vitamin D supplementation. Methods A consecutive
sampling method was used to select pregnant women who established their health records and followed standardized prenatal care at
Beijing Friendship Hospital, Capital Medical University,between December 2020 and December 2021.Based on the vitamin D levels
in early pregnancy.daily vitamin D supplementation doses were recommended. General information (including height, weight, age,
gestational weeks,and pregnancy history) as well as serum 25-hydroxyvitamin D[ 25-C(OH) D]test results in the first, second and
third trimesters of pregnancy were collected.One-way analysis of variance (ANOVA) and multiple linear regression analysis were
used to analyze the factors that might influence vitamin D levels. Results A total of 2 082 pregnant women were included in the
study. The average vitamin D level in early pregnancy was (16.80 4= 5.94) ng/ml, with 74.6% of participants having vitamin D
deficiency,22.5% with insufficient levels,and only 2.9% with sufficient levels. Multivariate analysis showed that age, body mass
index (BMI), and season were factors influencing serum vitamin D levels (P <C 0. 001). Under standardized vitamin D
supplementation,serum vitamin D levels significantly increased as gestational weeks progressed (F=147.35,P < 0.001),and the
rate of vitamin D deficiency significantly decreased (77.2% in the first trimester,32.3% in the second trimester,30.6 % in the third
trimester; X* =207.95, P <C0.001).However, the deficiency rate of vitamin D in late pregnancy remained high,and further analysis
suggested that winter might be a factor affecting supplementation effectiveness in late pregnancy. Conclusion The deficiency rate of
vitamin D is high in pregnant women.Overweight/obesity and winter are risk factors for vitamin D deficiency. After standardized

supplementation, vitamin D levels increased with gestational weeks. but higher doses of supplementation may be required during
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winter to maintain adequate vitamin D levels.

[Key words] pregnant; Vitamin D deficiency;dynamic change;influencing factor
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Table 1  Univariate analysis of Vitamin D levels in 2 082 patients in the first trimester of pregnancy [ x &= s,n(%)]
— M REAIE n(%) VD(ng/mL) Xz P
R CE) 20.673 <<0.001
=35 525(25.2) 18.21+6.31
25~35 1529(73.4) 16.36+5.78
<25 28(1.4) 14.794+4.58
BMI(kg/m?) 5.694 0.003
=24 621(29.8) 16.34+5.42
18.5~23.9 1 285(61.7) 17.15+6.10
<18.5 176(8.5) 15.99+6.61
TR PO 14.572 <0.001
0 1 500(72.0) 16.50+5.87
=1 582(28.0) 17.60+6.13
i EE=NT] 9.860 <<0.001
H 557(26.7) 17.1945.90
-l 523(25.1) 17.314+5.96
Zin 248(12.0) 17.68+6.13
& 754(36.2) 15.89+5.85

22 BB ER D KENZERDN

2 B I 25 COHD D /K SF 5 4E#% . BMI,
FEUR S 2 AR A O R AT 2 o0 Sk A 43 B, B
AR 544 R D K P IE A K (3=0.184, P <<
0.001); 522 {if BMI IE % 42 13 W &, 22 /il BMI =

24.0kg/m’ NHHAE H5 405 4 4= 2 D /KOF 2 il ¢
(f=—10.080,P<C0.001); 5FF AR LK . X T
R DKFERAML(B=—0.112, P<0.001),
H B EN 52 RMYEAER D KPR (P>0.05),
Wk 2,

®2 ZBEHELEEDKFENSTLERNPASH
Table 2 Multiple linear regression analysis of early Vitamin D levels

A5 i B S.E. B t P
R 8.256 1.171 7.051 <<0.001
AE 0.290 0.036 0.184 7.954 <£0.001
TR 0.131 0.285 0.011 0.459 0.646
BMI(kg/m?)

18.5~23.9 Ref — — — —

<18.5 —0.756 0.469 —0.035 —1.612 0.107

>24.0 —1.041 0.284 —0.080 —3.660 <<0.001
R

5 Ref — — — —

Il —0.016 0.353 —0.001 —0.046 0.963

Fk 0.580 0.441 0.032 1.317 0.188

£ —1.386 0.324 —0.112 —4.281 <<0.001

L F=16.989,P<C0.001, % R*=0.051,
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Table 3 The changes in Vitamin D levels during pregnancy in 356 pregnant women [ x +s,n(%)]

el Zp 7 it 7 i ) F/x? P
VD(ng/mL) 16.46745.95 23.5447.20 24.5447.30 147.35 <£0.001
VD K12 Wi 441 207.95 <0.001
Bz 275(77.2) 115(32.3) 109(30.6)
Ny 69(19.4) 174(48.9) 163(45.8)
TR 12(3.4) 67(18.8) 84(23.6)
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