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Association of related maternal factors with susceptibility to congenital
hypothyroidism: a case-control study
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Abstract: Objective To study the association of related maternal factors with the susceptibility to congenital
hypothyroidism (CH) in neonates. Methods A case-control study was designed. The neonates who were diagnosed
with CH in Neonatal Screening Center of Henan Province from January 1, 2016 to December 31, 2017 were enrolled as
cases. Healthy neonates, matched for sex and age were enrolled as controls. A conditional logistic regression analysis and
additive and multiplicative interaction analyses were used to identify the risk factors for susceptibility to CH. Results A
total of 2771 661 neonates were screened during this period, among whom 1494 neonates were diagnosed with CH, with
a crude incidence rate of 53.9/100000. A total of 843 pairs of the cases and the controls completed the telephone survey
and provided qualified data. The conditional logistic regression analysis showed that an older maternal age at delivery,
a low educational level in mothers, living in the rural area, a family history of thyroid diseases, histories of exposure to
formaldehyde during pregnancy, exposure to radiation during pregnancy, and medication during pregnancy, were risk
factors for CH (P<0.05), while low maternal age at delivery and progesterone intake during pregnancy were protective
factors against CH (P<0.05). Conclusions An older maternal age at delivery, a low educational level in mothers, living in
the rural area, a family history of thyroid diseases, and histories of exposure to formaldehyde during pregnancy, exposure to
radiation during pregnancy and medication during pregnancy may increase the susceptibility to CH in neonates.

[Chin J Contemp Pediatr, 2020, 22(1): 37-41]

Key words: Congenital hypothyroidism; Case-control study; Risk factor; Neonate

[ ek H A 1 2019-08-28; [ #2232 HI | 2019-11-29
[YEER ] DG, B, BEe.
[GEAGEES ] S, L, @l#d%. Email: hanyaa800@zzu.edu.cn,



E2EH 1M
2020 4F 1 J

P E SRS

Chin J Contemp Pediatr

Vol.22 No.1
Jan. 2020

Jo R M H R R ) RE AR AE (congenital
hypothyroidism, CH ) J& f T3t f& 3L 2 Fn ok g
BeH & B o AR LR IR DI RE AL, Bl A
JLH A G HUR R DD REIGR , ANBEA Al 2 b 2 18
R ISR, SRR E s L T e
RN = S W N BR8P e Lo R €% A
JLI#ERBE BT E B, RYY, SFEURIILES
JHES, J"EH B R A E AR A, W
AL SR UTE R T P AR CH &k
S LA R R iR ) LECE &, S A R sE 0
CH WM& SHEUATE . IRl Ak, SCREAF#
MBI . Il S e U, B, &
MR Z G5B L CH K% 5 Bt i SCBF 52 1t
ATy ARG R - X BB 5E, 45
WHESEMISEN K 58E L CH 5 R L., B7F
9 CH —ZHipi sk ms T . $dm A N R e
PERF AR
1 #ERERE
1.1 MRS
ARG EBARAT T rg 4 A4l PRl Be 87 A= L
Pgp i A hty, O R R AR T R R R A
LR G, A THZE B4 )L CHL AN
il PRAAE 25 A O A . YR S RE DT TAE. MG A e
BAE PR EE 2016 4F 1 A 1 H & 2017 4F 12 A 31
HAE . B2 CH BILEEARREIAL, AR EA
Hoft A= BB . RT5 . BET- SOANEC A A B L
FEIE 11 SR, EECH AR B 30d, 5
FHIFIIEHERR LA 1Y E CH AL AXT B4,
1.2 HRTE. MEERHEENX

DIRESEARSCI 30 B oE A8 i, AT |
RO, JEAEM . 225, i iiia L.
ZEMIRZ s | A R A s | A I S e sl |
FHOBR 0 G0 B L B AR IS ORI 24 1 FH B0 45 11
AR, HH BRI RG24 (0 sl 2 s 2 R
i B RIS T2 2 e ™, 88 P 0 11 R o v S
FHEARBZE GG 2Y s AR JLSCEMOCR R IL 7
AR PV R, WA LB R Rl
BN B ROOEFEE FE T, B AE LB
Fi L= 401 22 8 S B0 %) e AR e kA 2 P

1.3 REEH
AR — B IEA AR, HITHA
B o R) 3 FI I A ) AL i o A DA ol [l
AR o 45 0B 9 A FE X G AR R B 5T 1 B Y
HEX, HAERAMENSAGE, DEFR S
AL ECSIAT AR AU B 2 TS
1.4 FitZEHSH

B Sk AR H EpiData3.1 5447, St
BRI SPSS 24.0 1, THECFORME FAECRN i 43
R (%) Fon, A HEBRA KR A%k
(1) LR Wilcoxon BRFIAG 50 . SR 2514 logistic
[l 05 43 A7 3 9 A8 5 587 48 L CH Y By Jlke,
A SIEFRIEY R 0=0.05, 154 OR 18 X 95% 1
BAR X 0] (95%CI) o XF CH By Bk A 56 A9 A8
R AAT logistic [RIHALHAE A I 52 H AR /04T,
F EXCEL TR =g 5AE 387 ki
a=0.05 (P<0.05 HZEFAGIFEL) o

2 #R
21 EXER

AF 5% 1 ] 3 0 25 87 A= L 2771661 7, #712
CH 1494 f51], FL AW FH 53.9/10 J1 . HIBRKE VT
JL 409 5], WEdr NFELEELA 219 191, BET- 23 f,
I A7 843 Bl B LA AR I 2H o ol . Xo) HE A 4
BE L BCHAC SR EARIE LR 1, Hohag Az L
ARK. RE, RIS, SRR EES . AOEAE
B SO LR Z S A SR L (Y
P<0.05) .

R 1 fRBIAFRANERER

i AR 4] W54
B R e S0P
B ILEK (x+s,em)  503+17 50113 8259 0.004
BE LA (x+£s,g)  3360+480 3411=1101 4.483 0.034
BE LB R [n(%)] 19(2.3) 4047 11.283 0.001
FAE LB L [n(%)] 70(8.3)  20023.7) 81.210 <0.001
FAEURE e+, i) 392+26 394+1.6 4873 0.027
RFEEFER (s, 8) 25+3 27+5  188.110 <0.001
AL SCARTREE [n(%)]

KB R 27 330(39.1)  155(18.4)
93.031 <0.001

KELITF ] 513(60.9)  688(81.6)




F2EHE 1M
20204 1 H

b E B ILA 4 E

Chin J Contemp Pediatr

Vol.22 No.1
Jan. 2020

2.2 HEHEXERSHEIL CH KB

5T B R AR DGR R A — e v i 5 4E )L CH
PR, LUBHAE LA SEAR AR o AR i, L
R AR O PR AR, N ER TR Z R

Pr¥ R, 2R, SO | e 207 5
FOR IR e s . SR BRI S PRI 25 fd T sl 2
IS Ak sl | 2RI LR R sl . R I
AL CH Y A 2R AT 1 35 5GHK (1 P<0.05 ), WL 2.

F2 EEMEXEERSHEIL CH KB A logistic MIFSH (7 (%) ]

- Sof FR 2 S 2H. LEiSEni ZHZE T
- (n=843) (n=843) OR ¥ 95%CI Pl OR } 95%CI P1H

o

21 % 42(5.0) 9(1.1) 0.37(0.17~0.82) 0.014 0.16(0.05~0.51) 0.002

21 % ~ 427(50.7) 208(24.7) 1.00 1.00

26 % ~ 329(39.0) 387(45.9) 2.57(2.00~3.31) <0.001 4.38(2.81~6.83) <0.001

31 %~ 36(4.3) 121(14.4) 8.48(5.27~13.63) <0.001 8.13(3.54~18.70) <0.001

=35% 9(1.1) 118(14.0) 40.75(17.26~96.25) <0.001 13.35(3.40~52.38) <0.001
[

U 830(98.5) 829(98.3) 1.00 1.00

DR 13(1.5) 17(1.7) 1.083(0.494~2.374) 0.841 1.836(0.701~4.812) 0.216
SRR

K&K 330(39.1) 148(17.6) 1.00 1.00

KELTF 513(60.9) 659(82.4) 3.22(2.51~4.13) <0.001 3.43(2.37~4.97) <0.001
JE A

I 329(39.0) 194(23.0) 1.00 1.00

ekt 514(61.0) 649(77.0) 2.31(1.83~2.91) <0.001 1.54(1.09~2.20) 0.015
G315

g5 444(52.7) 381(45.2) 1.00 1.00

e 399(47.3) 462(54.8) 1.37(1.12~1.63) 0.002 1.45(1.12~1.89) 0.005
TR LA

G 833(98.8) 822(97.5) 1.00 1.00

L 10(1.2) 21(2.5) 2.22(1.01~4.88) 0.039 1.95(0.72~5.30) 0.191
AR BRI 5 e o

T 837(99.3) 784(93.0) 1.00 1.00

i 6(0.7) 59(7.0) 11.60(4.65~28.92) <0.001 8.79(3.18~24.29) <0.001
2B R of FH 5

I 754(89.4) 829(98.3) 1.00 1.00

H 89(10.6) 14(1.7) 0.13(0.07~0.24) <0.001 0.18(0.09~0.37) <0.001
2P fi R

¥ 83(99.1) 788(93.5) 1.00 1.00

H 8(0.9) 55(6.5) 7.71(3.51~16.95) <0.001 7.32(3.09~17.37) <0.001
ZE R A i

G 838(99.4) 803(95.3) 1.00 1.00

) 5(0.6) 40(4.7) 8.00(3.15~20.27) <0.001 6.96(2.42~20.03) <0.001
W2 s

V 832(98.7) 45(88.4) 1.00 1.00

H 11(1.3) 98(11.6) 8.91(4.78~16.62) <0.001 8.39(4.20~16.73) <0.001

2.3 XHEASH
ZEIA A BARRS 5 B RER A s 2 [ AEAE 23S

PRI (P=0.049) 5 2R U A 77 4RI 55 HLAB XU I 3%
[P AEASRER IS HAR A (P>0.05) o W3 3,



22455 1 P E SRS Vol.22 No.1
2020 4F 1 A Chin J Contemp Pediatr Jan. 2020
*3 ZAFRSHMEEZNZEER
- AR HAEH ARINAE EAE A
OR (95%CI) Pl RERI(95%CI) AP (95%CI) SI(95%CI)
A 1.27(1.22~1.32) <0.001
BRI R <0.001(0~0.16) 0.016
AR xR s 1.34(1.00~1.80) 0.049 26.60(~36.40~89.60)  0.55(-0.17~1.27) 2.30(0.43~12.21)
A 3.62(2.94~4.48) <0.001
FH Az ik v 6.89(2.47~19.22) <0.001
SRS x FH A il sl 1.23(0.26~5.85) 0.256 21.11(-15.63~57.86)  0.69(0.26~1.12) 3.48(0.80~15.05)
3 3.65(2.97~4.50) <0.001
ST A L 9.09(2.54~32.57) <0.001
RIS x SR 0.99(0.14~6.56) 0.965 20.07(-27.12~67.26)  0.63(-0.01~1.27) 2.87(0.46~17.86)
iy 3.79(3.05~4.70) <0.001
JHZ s 15.47(5.92~40.39) <0.001
AEIS x JHZs 0.48(0.13~1.71) 0.245 9.60(-17.90~37.08)  0.34(=0.41~1.10) 1.56(0.46~5.22)

TE: [RERI ZZHAF ARG L ; [AP) DAL s [ST) A8 EAEHITEEL

3 it

HUIR IR & B 5 52 BE SR A R R 38 0 A SR 3h
Beisgm M IR, 40 B UL I E
Az LA CH AU I I 57 20 2/ DL R 30 2 DU I
P, 20 2 DU A E TR LR CH XS AR X
T 7 A A S R R Y AR AT R i T i
AL CH e Rz —. 2R, WG
REMWM T EARF R R, BEG SRR, 22
EF B - TR - R AR RessuR , Bk fe H
DRR 2 PRI, AT 55 T JS I 30080 A4 L HP R
AT, FECHEIL CH LA ", A SCHkikE,
JEAEAEARR 22 A B A B BT A L& AR CH YRR
JEWTT Y 3.45 £ 1 AW R R A A AT Y
ZHIARTE B BT A LA A CH B RS ek Tl . 4
Jn (OR=1.54) . XAIfERm T#rE LA H 2
P I T M I AR HE T, SR AR LG, 3l o
A LT A I HAR R, AR TR, B
T AR Sy

AR Z W E MR, 22050605 X8
AL CH BAAA — 7 BYREM,  AFXE 00 H A 1Y)
B L, FE AR R ET A LR CH I XU 3
o (OR=1.45) o X v RER: i T8 =/ i i
FE AR Z R JL T B - FEk - R BR B &
&, NS84 )L cH &£ ", B2z
HEE SHE L CH Z R KRB R T 2TE
Abdelmoktader 25 " fURIFGE AR L IR SR E L 5

BrAz L CH Z a5 & HK, 17 Connelly 45 "7 fy fiff 53
RIMEEEZHERE 588 )L CH ik A4 2 A
Ko AR, R AL CH 241
faf R Z —, AR SR HZH B RER,
CH ) &A K G FIAER R, X CH /757 B A
2P

AW TE 22 R A, A HIR IR R K%
SR E RHTE LA A CH YRR I 1 G
FEB 224 (OR=8.79) , HEMNIM—LEHIF 5
ZER U —g fEHURIRM R AV A s R,
AT S TR AN AN 3 R i 28 AR 4T RE S /i CH 1Y &
Az, T LT FRCBR R R 2 p 3 PR 2 AR PO R IR R
TS5 R AR R 2 T BRI R A B 1
FR R, XU R 5 A s T 2 TR |
PRSI AR AT | MR G L N L T A HILAE Y
RSB IRAR 2R A RS

AW Z R E M BoR, Z TS ) P 5 fi
9§12k (OR=6.96) . W (OR=732) MW
(OR=8.39 ) Y1584 )L CH W) & A A7 4 Bk, 4t
LT IR RG = A B R s, I AT DL o R
PV Bz sk R g IR R LH IR IR R &
AL CH kA ™, AR ea®y, I
JLHARBRA LR & . R BT IR P E B AT
B, X — B I 0 R R TR A R R An ik
FAALA2R 25 . B2 fl A 2= o ) mT S 35 H R &
BIREREGHEIL CH AL, ENAHEE I
P T SRR P AR 2 N R il R,



F2EHE 1M
2020 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.1
Jan. 2020

ZPUATEZE ) N A 2 R S TR IR 25 T AR BT 2B
JURAE CH RS, RIZRZRAR IG5 /2 CH A
ARR, XATRES LT PEA S (1) 24
2] DURTHR IR U 19 22 R 2 IR A &
PEFUIR IR SR 2R, BEmis > T CH By & A 5
(2) 28R S HUR BB O BA TR,
A RAE R TR, R R R IR R, fe
R BRI A T HUAR R, FAR R 23 20 MRS
FRIRR, AR T CH &R ™, ARBFFE AL
HARE R, A AR A ] s 52 AR
B, PRZEVFERAHTEIL CH KA BRI 524
SOV S AT A — 5 IR, 2 0 P B AR R
TAEH B A 22 AT LIS kb FE B Y, DL
B L CH kA

Zi b, AR, BERAETFRR ., DK,
JEAEAEACHT | HUIR BRI AR S | 2230 TP e o ol |
ZPSUI S A fh sl K A U2 s AT T A2 L CH Y
S AWPFAFTE—E R BRYE, B, DA
it 1) 28 159 77 SO AR LA R BUAF AT s A
FIT AR 2% B A DG AR L, 2 AN Wl ol 4 i ™= A4 [ 42 0
fay et O far s LUK, ASBIETE SR A8 29 451 % 1
WF5E, ALRERS H BERAHSC I R 53T L CH & HEK
B Z 8] SCHK, [EANRESE T RSR G, NIk, A
RAPIARER R ZR 584 )L CH CBRINATSY, 075K
PR A BRSBTS A T A B

(& £ X k]

[11  Persani L, Rurale G, de Filippis T, et al. Genetics and
management of congenital hypothyroidism[J]. Best Pract Res
Clin Endocrinol Metab, 2018, 32(4): 387-396.

21 WWEAR ., WU KA 55 L SRR HVIR IR D) REISATCAE 1
Pax8 JEHAFFT [T]. S CLRHL A | 2002, 4(4): 279-280.

[3]  Trumpff C, Vandevijvere S, Moreno-Reyes R, et al. Neonatal
thyroid-stimulating hormone level is influenced by neonatal,
maternal, and pregnancy factors[J]. Nutr Res, 2015, 35(11): 975-
981.

[4]  Wassner AJ. Congenital hypothyroidism[J]. Clin Perinatol,
2018, 45(1): 1-18.

[5]  Cherella CE, Wassner AJ. Congenital hypothyroidism: insights
into pathogenesis and treatment[J]. Int J Pediatr Endocrinol,
2017,2017: 11.

[6]  Alimohamadi Y, Taghdir M, Sepandi M. Statistical data analysis
of the risk factors of neonatal congenital hypothyroidism in
Khuzestan Province, Iran[J]. Data Brief, 2018, 21: 2510-2514.

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Rezaeian S, Poorolajal J, Moghimbegi A, et al. Risk factors of
congenital hypothyroidism using propensity score: a matched
case-control study[J]. J Res Health Sci, 2013, 13(2): 151-156.
REE | XRIL . e . F 2R A I 2R AR OB AR AR
PR I E S DX IR B RS [J]. R R4 SR | 2009,
6(6): 448-450.

B, A, FEAE, 45 HT A JLEDERIT T IR A AR 447 (1],
R ERSACLRIRE | 2014, 16(8): 820-823.

&, Z2h . HE LB M IS 4 KR AR AL 5T
HERE (7). 3 & B2 Be 41 , 2019, 36(2): 194-197.

Harris KB, Pass KA. Increase in congenital hypothyroidism in
New York State and in the United States[J]. Mol Genet Metab,
2007, 91(3): 268-2717.

JAHEAR , B A, BAr, % 125 Bl A LR R AE HUR R T
REIRARCAE FL ™ DA 320 A (], FRARIRATI A2 A4 | 2015, 36(7):
747-751.

Keshavarzian E, Valipoor AA, Maracy MR. The incidence of
congenital hypothyroidism and its determinants from 2012 to
2014 in Shadegan, Iran: a case-control study[J]. Epidemiol
Health, 2016, 38: €2016021.

R, VA . P 580 T A JLAR PR B A R
ARIR T BEWARAL 9575 4 [J]. AR TR B2 2% . 2004, 38(2):
27-30.

Herbstman J, Apelberg BJ, Witter FR, et al. Maternal, infant,
and delivery factors associated with neonatal thyroid hormone
status[J]. Thyroid, 2008, 18(1): 67-76.

Abdelmoktader AM. Risk factors for congenital hypothyroidism
in Egypt: results of a population case-control study (2003-2010)
[J]. Ann Saudi Med, 2013, 33(3): 273-276.

Connelly JF, Rickards AL, Coakley JC, et al. Newborn screening
for congenital hypothyroidism, Victoria, Australia, 1977-1997.
Part 2: Treatment, progress and outcome[J]. J Pediatr Endocrinol
Metab, 2001, 14(9): 1611-1634.

E =, KRB, BHEE 55 . HURIRER A Ui FH AR R
I REIRAE 9] 7> T3 43 HT (1] . AR JLRHRRS | 2016,
54(6): 433-436.

Park SM, Chatterjee VK. Genetics of congenital
hypothyroidism[J]. J Med Genet, 2005, 42(5): 379-389.
SRICRG, A, TRJ9ME , 45 L SERIEHUIR IR I REISFCAE i HY
ARMG AR L H AR MR IR AR A B R 522 5T (0], v B S LR
ZR7k L 2013, 28(7): 529-532.

Grasberger H, Refetoff S. Genetic causes of congenital
hypothyroidism due to dyshormonogenesis[J]. Curr Opin
Pediatr, 2011, 23(4): 421-428.

Kurtoglu S, Akin MA, Daar G, et al. Congenital hypothyroidism
due to maternal radioactive iodine exposure during pregnancy|[J].
J Clin Res Pediatr Endocrinol, 2012, 4(2): 111-113.

P REM, Brdtte | A dbath IS R A TR IR D) AR
RAEFE B AT (9] PR JLZE AR {2235 L 2008, 16(4): 412-
413.

FE AR B A ME 2MER R R AR A
PEGRTHHBIRIK (7], BEBHEE 2B 741 . 2007, 26(5): 275-277.

(ARSCHA: X5H])



