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Survey on serum vitamin D level,influencing factors and analysis of their relationships
with pregnancy outcome in pregnant women
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(1. Department of Clinical Laboratory ,Tangshan Municipal Maternal and Child Health Hospital , Hebei Tangshan 063000 ;
2.Key Laboratory of Molecular Medicine for Developmental Abnormalities and Related Diseases , Hebei Tangshan 063000)

[Abstract ] Objective To investigate serum vitamin D (VD) level of pregnant women in Tangshan region, and to analyze
relationships of serum VD levels and their influencing factors with pregnancy outcomes. Methods A total of 16 138 pregnant women
who underwent prenatal examination in Department of Gynecology and Obstetrics of Tangshan Municipal Maternal and Child
Health Hospital from July 2022 to June 2024 were collected as survey subjects. The basic information and clinical data of the
surveyed subjects at initial visit were collected and sorted. Chemiluminescence method was used to detected serum 25-COH) D;
levels of the pregnant women. Results The serum VD levels of 11 981 pregnant women (74. 24 %) were deficient, those of 3 387
pregnant women (20. 99 %) were insufficient and those of 770 pregnant women (4. 77 %) were appropriate. The serum 25-(OH) D,
levels of the pregnant women in the second trimester and the third trimester of pregnancy were lower than those in the first
trimester of pregnancy (1 =16.595 and 9. 155 respectively,both P<C0. 05). The serum 25-COH) D, levels of the pregnant women in
all <{36 years age groups were lower and the nutritional statuses were poor in all < 36-year age groups (F=31. 202, P <(0. 05).
The serum 25-COH) D, levels of the pregnant women in all =36 years age groups were higher,and showed an upward trend with
increase in age of the pregnant women. The serum 25-COH) D, levels of the pregnant women were the highest in spring,and in a
year,the serum 25-COH)D; levels of the pregnant women in April (17,0227, 38)ng/mL and October (17. 1747, 85)ng/mL were
higher than in other months (F=2.153,P<C0. 05) ,and VD deficiency rates in April (71.78%) and October (71.69%) were lower
than other months (X* =45. 063, P <C0. 05). The serum 25-COH) D, levels of the pregnant women in both gestational diabetes

mellitus (GDM) group and preeclampsia group were lower than in the normal group (t =7. 63 and 3. 06 respectively, both P <<
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0.05) ,of which that in the preeclampsia group was the lowest among the three groups. There was no statistically significant

difference in serum 25-COH) D, level among pregnant women with different fetal development conditions (spontaneous abortion,

fetal arrest.premature delivery.fetal developmental delay and normal development (P>>0.05). Conclusion The serum VD level of

the pregnant women in Tangshan region is low,and the most significantly lowered serum VD level is seen in summer,autumn and

winter,and in those pregnant women in the second trimester and the third trimester of pregnancy,aged <<36 years and in those with

pregnancy complications such as GDM and preeclampsia. It is recommended that the physicians in this region should actively guide

the pregnant women to supplement VD reasonably.
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Table 1  General demographic characteristics of the surveyed subjects [n( %) ,x £ 5]

25-(OH) Dy 7K ¥ (ng/mL)
g i % Z P
= iy 7
IR 0.762 0. 383
F= 10 472(64. 89) 13.2743.53 23.7742.69 37.07+8.66
PR =1 5 666(35.11) 13.43+3.53 23.77+2.69 35.45+6. 31
AR 78. 849 <<0. 001
<34 % 13 302(82.43) 13.2643.55 23.74+2. 69 36.05+7. 32
=34 % 2 836(17.57) 13.6543.43 23.89+2.72 36.94+3.43
SCAR K 0.053 0.818
K& KL 9 900(61. 34) 13.33+3.53 23.7442.70 35.9547.68
KREUTF 6 238(38.66) 13.3243. 54 23.8242. 68 37.9548.29
TR 2 1.354 0. 245
L) 9 837(60.96) 13.33+3.53 23.7242.68 36.07+7.75
it 6 301(39. 04) 13.324:3. 54 23.8642.71 37.1548.21
78 VD I 2 429.776 <<0. 001
ZHAN T 3594(22.27) 17.01+2. 86 24.58+2.57 36.60+7.99
/R 12 544(77.73) 13.23243.50 21.31£1.10 31.4541.43
FUA1 T Bl 1579.143 <<0. 001
=2h/d 8 693(53.87) 15.9842.08 23,6442, 71 40. 9329, 96
<2h/d 7 445(46.13) 10.324£2.16 23.9742.65 33.914.91
F2 AEFERHMFE 25-(OHD, KEM VD EFRAEMELE (%), x £5]
Table 2 Comparison of serum 25-C(OH) D, level and VD nutritional status of
the pregnant women among different pregnancy stages [n( %), x = s
151 % o - VDHTR
g/mL) = Ny LR
TR L 5 218(32.33) 16.97+7.61° 3 822(73.25) 1.099(21. 06) 297(5.69)
U IR 7 160(44.37) 16. 44+6. 95 5 341(74.59) 1511(21.10) 308(4.31)
4T i 165 47 3 760(23.30) 16.50+6. 94 2 818(74.95) 777(20. 66) 165(4. 39)
F/Xx* - 9.216 4. 147 0. 326 14. 241
P — <<0. 001 0.126 0. 850 0. 001

2" 24 25-COH) Dy 7K - 758 4% Y 59 5 At 99 21 18] bL 488 . £ = 16. 595 .9, 155, P<<0. 05,
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Table 3 Comparison of serum 25-(OH) D, level and VD nutritional status of

the pregnant women among different age groups [n( %), x * s

4151 % o VDT
ng/mL) = A E

<20 % 76(0. 76) 17.286. 80 54(71.05) 18(23.68) 4(5.27)
>20~25% 2 315(14.35) 16.25-+6. 887 1765(76. 24) 460(19. 87) 90(3.89)
>25~30% 6 564(40.67) 16,376,947 4 .960(75.56) 1.325(20.19) 279(4. 25)
>30~35% 5 250(32.53) 16.47+7.037 3 914(74.55) 1.084(20. 65) 252(4. 80)
>35~40% 1 725(10.69) 18.048.01 1 174(68.06) 431(24.99) 120(6. 95)
>40 % 208(0.17) 20.774-10. 43" 114(54. 81) 69(33.17) 25(12.02)
F/X* — 31. 202 87.081 40, 237 50. 124
P — <<0. 001 <0. 001 <<0. 001 <€0. 001

" A >40 S A S HERERBAN B Z RILH 0 (6050 6.079.46. 125,46, 233.40. 340 Fl 14. 657, P<C0. 05; 7 N >35~40 H 5 >20~
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Fig. 1 Serum 25-(OH) D, levels of the pregnant Fig. 2 Serum 25-(OH) D, levels of the pregnant
women in different age groups women {rom January to December
F4 FEASHHEAMFE 25-(OHDD, KFH VD EFRKRM R [n()0), x 5]
Table 4 Comparison of serum 25-(OH) D, level and VD nutritional status of
the pregnant women among four seasons [n( %) ,x £s]
B VD 3R
25-COH) D
415 E ’ ‘
(ng/ml) 3 R T
HEEGB~5H) 4 769(29.55) 16.7947.087 3472(72.80) 1 085(22.75) 212(4.45)
HZ(6~8 H) 3 238(20.06) 16.45+7.05 2 408(74.37) 674(20.82) 156(4.81)
’FEO~11 ) 4029(27.97) 16.7247.27 2 999(74. 44) 829(20.58) 201(4. 98)
A2 H~WHE2H) 4102025, 42) 16. 4647, 28 3012(73.43) 799(19. 48) 201(7.09)
F/X* - 2.236 9.348 15. 049 1.700
P — 0.073 0.025 0.002 0.637

T RBEFRME 25-(OH) D, /K5 E A2 E L. 5558 4.077.4. 560, P<<0. 05,
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Table 5 Comparison of serum 25(OH) D, level

among pregnant women with different

comorbidities and complications [n( %) ,x + s ]

U R A O E 151 %5 25(0OH) D, (ng/mL)
EH 15 127(93.74) 16.7247. 20

T R 301 0 PR g 589(3. 65) 14.7746.46"

B R 0 v o 305(1. 89) 16.34+6. 27
T AT 470.29) 13.3848.797
Ty 8 70€0. 43) 15.38+5. 56

F — 13.623

P — <<0.001

W NS IERZELE.c=7.63,P<0.05;7 H5IE®HFILE,
t=3.06,P<C0.05,
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7K F B X bk

NEIUASIR) & & 48 B A 22 B i 25-COHD D, K
FIbER, 22 R E L (P>0.05), WK 6,
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Table 6 Comparison of serum 25-COH) D, level

among pregnant women with different

fetal development outcomes [n( %), x +s]

A LA i 18114 1M 25-COH) Dy (ng/mlL)
EH 15 816(98. 00) 16. 647,15
B/ 122(0.76) 15.5049. 07
isPIRES=) 52(0. 32) 15.98+6. 81

By 70€0. 43) 17.38+6.02

MG LK 4R 78(0. 48) 15.9647.06

F — 1.236

P — 0.293
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