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Relationship between serum vitamin A,D and E levels and hypothyroidism in the third

trimester of pregnancy and its influence on pregnancy outcomes
XIE Lingjuan,ZHANG Yali,ZHAO Xuehui
(Department of Obstetrics sBaoji Maternal and Child Health Hospital ,Shaanxi Baoji 721000 ,China)

[ Abstract] Objective To explore the relationship between serum vitamin A,D and E levels and hypothyroidism in the third trimester
of pregnancy and its influence on pregnancy outcomes. Methods A total of 196 pregnant women in the third trimester who
underwent planned prenatal examinations and were hospitalized for delivery at Baoji Maternal and Child Health Hospital from May
2019 to April 2023 were selected as study subjects,according to the results of thyroid function test, they were divided into normal
thyroid function group (n=120) and hypothyroidism group (n=76).Serum levels of vitamins A,D and E were measured in both
groups, multivariate logistic regression analysis was used to assess the risk factors for hypothyroidism in the third trimester of
pregnancy.and the influence of serum levels of vitamins A,D and E on pregnancy outcomes was analyzed. Results Serum vitamin A
and D levels in hypothyroidism group were negatively correlated with TSH level and positively correlated with FT4 level (r values
were —0.673,—0.742,0.653 and 0.695, respectively, P<C0.05) ; the serum vitamin E level was positively correlated with TSH level
and negatively correlated with FT4 level (r values were 0.524 and —0.561, respectively, P <(0.05).Advanced age, primiparity.low
pre-pregnancy BMI, gestational anemia,low serum vitamin A levels,low serum vitamin D levels,and high serum vitamin E levels
were identified as independent risk factors for hypothyroidism in the third trimester of pregnancy (OR values ranged from 1.076 to
3.672,P<C0.05).The incidence of fetal distress, premature rupture of membranes, uterine atony.and low birth weight infants in

pregnant women with insufficient vitamin A was higher than that in those with normal vitamin A, the incidence of preterm birth
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and spontaneous abortion in pregnant women with excessive vitamin A was higher than that in those with normal vitamin A, and

the differences were statistically significant (X* values ranged from 14.577 to 74.862, P <C0.05).The incidence of low birth weight

infants in pregnant women with insufficient vitamin D was higher than that in those with normal vitamin D,and the difference was

statistically significant (X*=15.814,P <C0.05).The incidence of spontaneous abortion in pregnant women with insufficient vitamin E

was higher than that in those with normal vitamin E, while the incidence of premature rupture of membranes, preterm birth,and

low birth weight infants in pregnant women with excessive vitamin E was higher than that in those with normal vitamin E,and the

differences were statistically significant (X* values ranged from 7.349 to 28.161,P<C0.05). Conclusion Low levels of serum vitamins

A,D, and high levels of vitamin E are independent risk factors for hypothyroidism in the third trimester of pregnancy, and

reasonable intake and supplementation of vitamins A,D and E are of great significance in reducing adverse pregnancy outcomes.

[Key words ] hypothyroidism;the third trimester of pregnancy;vitamin A;vitamin D;vitamin E;pregnancy outcome
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Table 1  Comparison of baseline data between the two groups [n( %) ]

% FRCHR B 20 BB E 41 (n=120) FHBR A 2 BE D8R 4 (n=76) x? P

A i 3.951 0.047
20~25 % 33(27.50) 18(23.68)
26~29 % 53(44.17) 26(34.21)
30~35 % 34(28.33) 32(42.11)

AR B 2.149 0.143
[SLi37a 55(45.83) 43(56.58)
KEKL 65(54.17) 33(43.42)

S AT b 0.537 0.463
B 52(43.33) 37(48.68)
Y 68(56.67) 39(51.32)

22 ] 1.885 0.170
28~32 J 59(49.17) 45(59.21)
33~36 J 61(50.83) 31(40.79)

A 8.832 0.003
LI S| 45(37.50) 45(59.21)
2y €| 75(62.50) 31(40.79)

WEAE it 7™ st 1.182 0.277
H 10(8.33) 10(13.16)
o 110(91.67) 66(86.84)

Py 3l 6.771 0.009
Kl 4(3.33) 10(13.16)
P 116(96.67) 66(86.84)

TGRS 3.714 0.054
H 12(10.00) 15(19.74)
" 108(90.00) 61(80.26)

28 BMI 15.161 0.001
<<18.5kg/m? 18(15.00) 29(38.16)
18.5~24.0kg/m? 45(37.50) 26(34.21)
>24.0kg/m? 57(47.50) 21(27.63)

Z H RN 1.257 0.262
<15kg 85(70.83) 48(63.16)
>15kg 35(29.17) 28(36.84)

B I 4 R R R R 3.039 0.081
H 5(4.17) 8(10.53)
T 115(95.83) 68(89.47)
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(8 13
EES FFOPR IR 1 g IE % 2H (n=120) HUR B D) REIR 4 (n=76) Xz P
B I U i 1L 2.000 0.157
f 4(3.33) 6(7.89)
7 116(96.67) 70(92.11)
IR 7.674 0.006
A 8(6.67) 15(19.74)
¥ 112(93.33) 61(80.26)
22 MAMBFHEEER AD.EKFLE JROJREIE W A, 25 BA S8 X G E5 5 H
B 5 T A B 4H 22 7 4 i 4 2R 2 A LD K 22.050,29.101,28.437,P<0.05), WL 2.

AT HOIR R D B IE W 2 4E A R E KPR T R
k2 WAMFEEEERADEKFRE (xts)

Table 2 Comparison of serum vitamin A,D and E levels between the two groups (x & s)

25 53] % 44K Almg/L) 44 # D(ng/mL) 44 % E(mg/L)
FPOPR R 3 i I 5 21 120 0.5640.12 54.98+8.74 13.344+1.96
FFOBR IR 2 g R 2H 76 0.24+0.05 22.3645.48 26.6944.52
t 22.050 29.101 28.437
P <£0.001 <£0.001 <£0.001
2.3 FRBRIhEERIB AMiFEHER AD.EKFE Gr H4 98 —0.673, —0.742,0.653,0.695, P <
5 TSH.FT4 Kk ERIHE XM 0.05); M{F AELE R E K5 TSH K-S IEA KA,
HOIR B 2 RE D8R 2H i 75 48 4= R A.D KV 5 5 FT4 K 5 kG G {825 518 0. 524,
TSH /K F 2 A K, 5 FT4 K F 5 1 AH 1k —0.561,P<20.05), iL.% 3.,

+x3 HRBIEEBRBAMBEHEEE A D.EXFELE TSH.FT4 K FEREE M

Table 3 Correlation between serum vitamin A,D and E levels and TSH and FT4 levels in hypothyroidism group

Yk % A HAEED g% E
k7
r P r P r P
TSH —0.673 <20.001 —0.742 <0.001 0.524 <0.001
FT4 0.653 <20.001 0.695 <0.001 —0.561 <0.001
2.4 {EREG HA R BRI AL RUE fE I B = 4 47 25 AEMEEESE A D.EEBANERZEAFTT
L7 2 T 0 W 30 PR T U Ay R e 2 53 b 32
(B—0.B—1). I 1.5 2 12 R S22 15 X AU AR B A R IR Sh e IE W e R A

AL L IE A o BRI 5 23 19186 4911 1
N . N MR % DR AR E A 1R 0B 5 89 B
(mémﬁﬁOQ&ﬁ%*@ﬁaw%“%Emfﬁ 21 51,0 (il R 3 B R L IE A LR BUBC 1
WS B R BMLRAR SERRISE TSy o5 g s g R B R R 1A A R
AR A ORI D AT MR e S B8O B 20 .40 0112 1 4
A E R RIEIRI A TR BB ALK gt DR R IE S 3 ROR IR B 66 91,10 B
& (OR flAr T 1.076~3.672 Z[i]. P<0.05) . I O il AR E AR IEH e 8 5 14 i
R A 43 .31 44,
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Yo R A AN RWZE ARG LE R
EAHZ AR AR EILE RS THER AR
WAL AER A a4 A R RN T R A R
THAER A EEH . ZFBEAGIFHE L EHAY
T 14.577~74.862,P<C0.05) ;4L E D ARy 2~
R AREILEERG THAEZD EFE. 25

&4 R0 TR RS HA BROK R Th BE BB B % B 3 Logistic B35 47

BASI2E X (X=5.814,P<C0.05) ; =2 E A~

R PAR T AR T AR E EW & 484k
EIORUN: - iURS VS il R AN a1 (A TR X 7 N
RERGTHRERE EHE . ZRBEARITEEX
X HA T 7.349~28.161 Z 8] ,P<C0.05), L& 5,

Table 4 Multivariate logistic regression analysis of factors influencing hypothyroidism in the third trimester of pregnancy

M % 8 SE Wald x? OR 95%CI P
(DL 20~25 % B )

26~29 % 0.168 0.024 1.297 1.076 1.011~1.583 <<0.001

30~35 % 0.381 0.154 29.845 3.672 1.582~9.836 <<0.001
A (L= 2 D

w7 A 0.365 0.048 10.284 2.148 1.031~6.548 <0.001
ZETT BMICLL>>24.0kg/m? h % )

18.5~24.0kg/m? 0.247 0.326 14.721 2.253 1.232~3.247 <0.001

<C18.5kg/m? 0.643 0.582 17.314 3.432 1.824~7.623 <0.001
WE PRI AT (LA TG R 2 1)

K] 0.482 0.723 5.642 1.584 1.046~6.927 <0.001
#E R A JKFE(LU=0.3mg/L ISR

<C0.3mg/L 0.447 0.236 11.395 2.686 1.645~8.591 <<0.001
i % D KF (L =20ng/mL NS R)

< 20ng/mL 0.528 0.398 2.346 1.215 1.023~5.364 <<0.001
itk F EKF(U<<20mg/L IS M)

>20mg/L 0.421 0.204 3.328 1.547 1.193~5.348 <<0.001

x5 ARMFLEER ADEBANBREFARRERER (n(X0)]

Table 5 Comparison of pregnancy outcomes of pregnant women with different serum vitamin A,D and E intake [n( %) ]

415 151 %% G LA Jif BB R K= Wi BYZ 1 A A R L
HirE % A

EH 130 3(2.31) 4(3.08) 5(3.85) 0 0 0

iy 43 9(20.93) 10(23.26) 3(6.98) 0 19(44.19) 8(18.60)

FUR S 23 1(4.35) 2(8.70) 6(26.09) 2(8.70) 0 0

Xz 18.315 17.560 14.577 15.199 74.862 29.676

P <0.001 <0.001 0.001 0.001 <20.001 <0.001
AR D

E# 31 1(3.23) 0 2(6.45) 1(3.23) 0 2(6.45)

iy 155 10(6.45) 3(1.94) 5(3.23) 2(1.29) 3(1.94) 41(26.45)

Xz 0.483 0.610 0.742 0.610 0.610 5.814

P 0.487 0.435 0.389 0.435 0.435 0.016

U+ 3
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4 51 151 % ML 0 i B = iV CE Y] Ik 4 2B R L
$ERE
Ew 118 3(2.54) 4(3.39) 2(1.69) 3(2.54) 5(4.24) 5(4.24)
iy 24 1(4.17) 2(8.33) 1(4.17) 6(25.00) 2(8.33) 2(8.33)
R 54 4(7.41) 8(14.81) 14(25.93) 3(5.56) 4(7.41) 16(29.63)
x2 2.240 7.349 28.161 17.542 1.085 23.367
P 0.326 0.025 <20.001 <20.001 0.581 <20.001
3 3t R E 5 HUR IR E A G PE & B, R IR 5 e AR I

I ZHHRREBEMEBRLZEERESHEEMA
RERER R LR

FEODR i 2 AR T 1 P 0 0 i A 2 00 H AR
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(277 J ORI 5 s By 06 87 LA 1 ) s, 3 [ 2 20
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873 S AR A PP OPR R g B 980 AR AN AN AT 3 o 2 30 i
JE R T3 XU 38 7T R 52 Wil i L A 75 0 ik 28 2R
GikE L XU AN LRI PR R U 2 Ia AN
(] s S50 R BR: i 08 2% 7K 7 i 3 e O W A0 5 = i
MR Z BR (free triiodothyronine, FT3) /K-l T 22 F.
WAz ], TSH K T 22 B4 A2 vp )], 4
2 Bt 2 T 00 B [ SEE 4, 22 1 o) F AR 08 3R T AR O
W, W 3 TR I, AT R B FT3 K3 i F R
FE SRS TR 2 1 TSH 38 . 24 17 358 i R o X
W, T ASHIE ST AN A S8 S S AR W S s 191 5 TE
B e 16 S0 FER R B B el AR 127 1 B AR

3.2 5£ R AD.E 5iTiRGH FAR AR Th AR RUR

4erE R A VDLE S ZERF AR IE A2 31 ) BE Fir
TR EE A 2R, Hrh 4B R A A T4
TN FRILE T R E . R Ly 50 5T
R HEER A S HHRRIMR G G 45 E R A
= W] BE 2352 FOR IR TR R A S R, AR
EDS S5 M, dHILEE AT EXE
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