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The effect of vitamin D supplementation during pregnancy on gestational

diabetes mellitus in pregnant women aged 30 and above
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Abstract: Objective To investigate the effects of different vitamin D supplementation levels on blood glucose during
pregnancy and gestational diabetes mellitus based on cohort data. Methods A total of 766 pregnant women aged 30 years
and above from a hospital in Chengdu were included as subjects. The primary exposure variable was the quintile grouping of
vitamin D supplementation levels, while the outcome variables were gestational diabetes mellitus and changes in fasting
plasma glucose during pregnancy. Multivariable regression models were used to analyze the association between these
variables, with subgroup analyses conducted based on age and pre —pregnancy BMI. Results Compared with the lowest
quintile (Q1) group, appropriate vitamin D supplementation levels (Q2 and Q3 groups) reduced the risk of gestational diabetes
mellitus  (Q2: OR=0.54, 95% CI: 0.31-0.93; Q3: OR=0.51, 95% CI: 0.28-0.94). Subgroup analysis indicated that among
women aged 30-35 years and those with a normal pre—pregnancy BMI, compared with the Q1 group, those in the Q2 and Q3
groups had a lower risk of gestational diabetes mellitus (Q2: OR=0.50, 95% CI: 0.27-0.94; Q3: OR=0.47, 95% CI: 0.23—
0.93). Further analysis revealed that starting vitamin D supplementation in early pregnancy was more beneficial for blood

glucose control during pregnancy compared with starting in mid—pregnancy (8=-0.05, 95% CI: —0.09~-0.01). Conclusion
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This study indicates that a daily vitamin D supplementation level of 200 to 800 IU is associated with a lower risk of

gestational diabetes mellitus. This effect is more pronounced in pregnant women aged 30 to 35 and those with a normal BMI

before pregnancy. Additionally, starting vitamin D supplementation in the early stage of pregnancy is more beneficial for

blood glucose control.
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Table 1 Characteristics of the study population | (xxs), n(%), M (Py, Ps)]

FEIE Fit(n=766) Ak GDM 41 (n=599) GDM 4(n=167) 17 PAE
AR (%) 32.83 £2.62 32.67 +2.57 3337£2.73 -2.93 0.003
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Table 2 Logistic regression analysis of the association between vitamin D supplementation levels and GDM incidence

' , iR 1 R 2
ERD AT OR (95%CI) PAH OR (95%CI) PiE
Q1 ref ref
Q2 0.56 (0.32 ~0.97) 0.042 0.54 (0.31 ~0.93) 0.026
Q3 0.50 (0.30 ~ 0.83) 0.009 0.51 (0.28 ~0.94) 0.032
Q4 0.58 (0.33 ~0.97) 0.042 0.62 (0.27 ~ 1.43) 0.257
Q5 0.92 (0.56 ~ 1.49) 0.723 0.69 (0.31 ~ 1.52) 0.351
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Table 3 Logistic regression analysis of the association between vitamin D supplementation levels and GDM incidence stratified by age and

pre—pregnancy BMI

Q2 Q3 Q4 Q5
el Q1
OR (95%CI) P OR (95%CI) P OR (95%CI) P1E OR (95%CI) PiE
AERY (%)
30~ 35
B 1 ref 0.47 (0.24 ~ 0.89) 0.024  0.54(030~095 0.034 0.63(035~1.14) 0131  1.08(0.62~1.86) 0.784
R 2 ref 0.50 (0.27 ~ 0.94) 0.032  0.56(031~1.01) 0051 0.78(031~194) 0593 0.83(0.39~1.78) 0.625
>35
A 1 ref 0.96 (0.85 ~ 1.08) 0536  0.67(0.14~2.86) 0591 040(0.07~1.77) 0247  0.57(0.1~271) 0.494
A 2 ref 0.97 (0.92 ~ 1.02) 0254  0.73(0.41~129) 0278 041(0.07~242) 0301 0.58(0.22~1.52) 0.256
2 BMI(kg/m?)
<185
R 1 ref 0.64 (0.32 ~ 1.25) 0.201 0.72 (037~ 1.36) 0319  1.07(0.58~1.96)  0.827  0.85(0.47~1.52) 0.589
[T i) ref 0.66 (0.11 ~ 3.47) 0.619  0.75(036~1.55 0430 098(0.70~1.32) 0902  0.66(0.13~3.47) 0.619
18.5~249
(e ref 0.64 (0.32 ~ 1.25) 0.201 0.47 (0.24~0.90) 0.025 0.72(0.37~136) 0319 1.07(0.58~1.96) 0.827
R 2 ref 0.71 (0.34 ~ 1.41) 0337  047(023~093) 0.032 076(039~1.48) 0427 1.15(0.60~2.16) 0.676
=25
FOR 1 ref 0.38 (0.10 ~ 1.21) 0.114  034(0.10~1.01) 0.061 037 (0.07~1.81) 0232  0.44(0.07~2.44) 0359
R 2 ref 0.28 (0.03 ~ 2.35) 0322 032(0.05~195 0241 0.38(0.07~2.08) 0250 0.45(0.08~2.43) 0.355
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Table 4 Multivariable regression analysis of vitamin D
supplementation during pregnancy, GDM incidence and changes in

fasting plasma glucose during pregnancy

TR GiitHE(95%CI) PIE
GDM %A%
A | 0.95 (0.67 ~ 1.38) 0.794
R 2 0.95 (0.65 ~ 1.41) 0.809
28l I B AR AL
T 1 -0.05 (-0.09 ~ -0.02) 0.006
i 2 -0.05 (=0.09 ~ -0.01) 0.010

T1:GDM KAy 4y ettt ] logistic [MIA4MHT, Geitinh
OR; #3175 IR MU AL AL Ay e e s () 22 et A, et =
BB 1 AT EE A B 2 A TARRY HTKAE AT BMIL IR
BOZU TR S BT U SRR AR R

2.5 HEMSHT EOXAMIEYEE R D B 367
AZEEBAT T USRS, G5 R W PR AR IS AT
BMI FlILVE4EA: 2 D & Eh R 5, Q2 1 Q3 4 k4
GDM () KBSz 43 5l B AR T 46% (OR=0.54,95% CI:
0.31 ~0.94)F1 63%(OR=0.37,95%CI:0.16 ~ 0.82) . I,
%5,

AWFFE s REM, A H 200 ~ 800IU f4EAZ D
FNFEIKFTT LAREAR GDM & A2 KU, 31X — 3738y 32
BAELET 30 ~ 35 & FIZ#1i BMI £ 1F & 3 Fil iy 22 10
W BB, WA RIIF AR Fe kA R D o] LU -k
S22 I IR

AWFSE K& PLEE H AN FE 200 ~ 8001U 4i4= % D 5
BAKI GDM &R B EHHOC, X —45R 5 hEA R
(1) — 51 B A BA B 9E — 3020, 53— T3 T 12 T REAL
X BRI B0 (1) Z5 2 AT A HH A A5 SR i e 245 51
K, 5 MR 2B A L, B H %58 400 ~
60 0001U 2425 D (4240, H GDM (1) % A= XU RE#AIR
35% . FT ABERIOFIT45 AR R 4EE R D A Hikh
GDM 78 11, GDM & A= 11 AR BIL ) by g 52 2K o
ez D ] DL i AR TL-6  TNF-o .C— 2 1% 25
FIREER 28 45 9 RE PR 1 SR I TR 1) & 28 U R E I
N i3 NF-kB T BRARH S p—p65/Rel B 15 5 il
B R ek IR R R o 53t 1 AR AT 2 K
- HUR HEAE R D i ] 3 a4 e e R AU A O
FEPA (AN 5 28 32 AR ) B Si /KT 5538 42 AR B
% B HRH AT Rl A5 [0 5 3R BURAE 29 AR gk
— XA MR 2 D SR 2 gt T T s 4y

s W i BT SRR T Tl

R5 Y442 D A FKTE GDM KA R logistic [FIH504r

Table 5 Logistic regression analysis of the association between vitamin D supplementation levels and GDM incidence

YL D A FEKF e e

OR (95%CI) P OR (95%CI) P
01 fef ref
Q2 0.48 (0.24 ~ 0.96) 0.038 0.54 (0.31 ~0.94) 0.031
03 039 (0.15 ~ 0.74) 0.008 037 (0.16 ~ 0.82) 0.018
Q4 0.51 (0.24 ~ 1.05) 0.076 0.51(0.23 ~ 1.07) 0.081
05 0.68 (0.33 ~ 1.38) 0303 0.69 (0.32 ~ 1.43) 0334
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