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Effects of different developmental patterns on thyroid morphological changes among children in pre-puberty and puberty/
WANG Yingying*, XU Qian, XU Dongli, DONG Xiaolian, SU Meifang, QIAN Junhua, JIANG Feng, FU Chaowei, WANG Na, JIANG
Qingwu. * Key Laboratory of Public Health Safety of Minustry of Education, Pepartment of Epidemiology, School of Public Health, Fu-
dan University, Shanghai(200032), China

[Abstract] Objective To investigate the effects of different developmental patterns on the increases of thyroid volume in
children from different genders and periods, and to explore whether there is a synergistic effect on the initiation of puberty in girls,
so as to provide a theoretical basis for reducing the risk of thyroid abnormalities in adulthood. Methods A multi-stage cluster sam-
pling was used to select a primary school in Minhang District of Shanghai, Haimen City of Jiangsu Province and Yuhuan city of Zhe-
jiang Province. A total of 784 children aged 8—10 years old were included in "8-10 years school-aged children cohort". At the same
time, a total of 491 girls aged 11-13 years were included in the "11-13 years adolescent girls cohort". The content of survey on fol-
low-up was consistent with the one on baseline. B-ultrasonography was used to measure thyroid volume. The physical development
indexes such as height (H), weight (W) and waist circumference ( WC) were measured. The morning urine samples were collected
and the urinary iodine content was detected. The changes of body mass index ( BMI), waist circumference (WC), and thyroid vol-
ume (V) were calculated (dBMI, dWC, and dV, respectively). According to the changes of BMI and WC, the subjects were clas-
sified into four types of developmental changes, namely "B, W,(low dBMI, low dWC)" "B, W, (low dBMI, high dWC)" "B, W
(high dBMI, low dWC)" and "B,;W(high dBMI , high dWC) ". Results In partial correlation analysis, thyroid volume was signifi-
cantly correlated with BMI and WC at baseline or follow-up( P<0.05) . The changes of thyroid volume in 8—10 years old boys were
related to the changes of BMI and WC ( P<0.05), the changes of thyroid volume in 8~10 year old girls were only associated with the
changes of WC (P=0.03), and no association was found in 11-13 year old girls( P>0.05) . In multivariate logistic regression analy-
sis, after adjusting for baseline age, region, and differences of urinary iodine, the risk of thyroid volume increasing in B,, W, was 2.
70 times (95%CI=1.29-5.66) higher than that of B, W, in boys aged 8—10 years; among girls aged 11-13 years, the risk of thy-
roid volume increasing in B; Wy, B, W, and B;;W,; were 2.46 times (95%CI=1.31-4.61), 2.16 times (95%CI=1.15-4.03) and
1.79 times (95%CI=1.07-2.99), respectively; there was no interaction between menarche age and developmental pattern on thy-
roid volume change trend (P=0.49). Conclusion The thyroid volume in children and adolescents increases with the development
of physical development. Different developmental patterns and estrogens have certain effects on thyroid morphological changes. To a-
void obesity in childhood ( especially with central obesity), timely identify and effectively intervene thyroid morphological abnormali-
ties in childhood, and to reduce the risk of thyroid diseases in adulthood.

[Key words] Growth and development; Thyroid gland; Puberty; Students

JUEE R 39 174 LR R 0 i LA BEOIR B e Kk i &
(E&WA] LHHA I Franmisasmmbasew ek, BAEE KRR . BAmrsedg i, & 5 &

ZKO0801) ; [El5¢ F SAF} 2 5 4x (81602806) , Tt B M S S R Bl 2
(A EA1003 ) % ARmsA, (B, Eaprsy Do T OACRINCR, S T A AR R 9 22X
7 16 g M A A e B, I AE Lo M PP e R B Y AR MR AR A

[#EIRIEE) E@B,E—mail;na.wang@ fudan.edu.cn, N N RIS N
DOI: 10.16835/j.¢nki.1000-9817.2019.10.023 7’%2’5 \%%kﬁ%iQﬂgz uﬁ)l“ﬁ EFI ’U(H%"(%%Rj(d\“] °



1522 P 2R T4 2019 4F 10 465 40 %245 10 3 Chin J Sch Health, October 2019, Vol.40, No.10

FRBR Il A AR e 4 KT R, e PR 5 R B ) 3
R[] T 55k, DR B R A A b o B AR R A R
B, L2 TRy FOR I T T 39 O T P 7
RE],ILE FARNR AR B i A S ks & H R
PREEIEARDG EBASI B 5 25 20 o, L #E ORI
FRIE VA AR A 7 2 5% 39 0 A0 37 A AF i e 1 ) 22
Sl AR, JLEE TS AR R i P LG ) 4R 2 3
it RE 55 LB FODR AR5 T R AR 35 H IR B
AR B IE ) S HR A [ A A B A G BE S R E A R
T ST, AR ST TULWN 8 ~ 10 2 SR L
HPIK 1~ 13 B HFFEW L E 2 A il & L
TEHELR e 1 AR5 BE VTR 25 LA K 5 48 bn S AR IR
FURVIN, HEEEASR] e 1 728 A8 200k AN [R50 AN () st
BULEHVIR IR A BUE SO A2 0, R R otk 75
R H A B ATAE Y R RLSE, D ITA 360 1 L E A
TR AR, G B 22 )L E ] R IR A AR R,
WeE AR AT I PP e XU 48 Bt PR AR

1 S&57R%

L1 st AR T 2 BB, RSB B
FERIRE T2, 20 A g T AT X VLR 1] T W
AR BT ERE 1 BN 1 g /N E BT
8~10 % JLH#IL 784 BN 8~10 % 2415 JLEE NS, Kt
W T 11~13 ZH]—FE R A4 491 KA 11 ~
13 ' HHF ML #mG], B S E0k B FiE i X,
FEHERR HUDR B S | T S A 52 e HH R AR ) g
(R0 B IR TR FE 003, 1 AT J YT R X R i A 7 B
Ui, BEVT NS 5 IR AR IR, BT R T B ik A TR
B BEVTSE PR A 8 ~ 10 % 245 JLEE 769 44, N 2& %Ny
98.09% , Hr I A= 378 44, oA 391 44 (L AESBR IR
A0 s B oA S8 5 518 (9.24+0.68)
(9.23£0.68) %, SEBRgN A H45 58 5 ) ) FAR S D)
B 11~ 13 ZEFEM L EIL 412 £, WA RN
83.91% ; LR AR WA H (12.55+0.65) %, W1 W1 4E 2 Hy
(11.59+0.98) % ., WFR T R4 B R 2#eHZ 51 it
HE (IS . IRB#2012-03-03508 ) , it A fIF 58 % 42 e
ACTE R B A [ S

1.2 F#k

1.2.1 Wk BREAEZRAERITHE FLM1E)RE
BT, B BRSNS ER R — 44 B A2 58 1, >R PR Sk A %
4 7.5 MHz f#J mindray PD-2C003255 %4 2 Wi,
R L HARBRA RN S2 408 UM EMOE | 5843 %%
R STRTHS , 20 50000 R AR A A e B (L, mm) |
o (w,mm) AR (¢,mm) ARV, .,
mL) AP 22 F(V, mL) |, B 20 B b i« FRtk
PRASFR(V) 7 Ry HAR i it 25 Rz Fn 3R =

T

V. =0.479%hwt/1 000

V=V, +V,
1.2.2 e E BT A RRILD BAFREOR,
fifi g — 25 1 S S AR E A i L Y B R
[ I (WC) B L (HC) S8R K B 155

PR REFE R0 BMI, kg/m? ) = (K T/ 5 552

BMI 24{H (dBMI, kg/m’ ) = BMI,;,;, ~BMI,y,,

JEFE 220 (dWC) = WCy, —WC iy

FOR AR AR ZE(E (dV,mL) = Vi, = Vi o
123 AvFRHFRAELFRLEKE RHE A
TR ), WA Iir A L ZE PR | Hh A BB A5 JE AR
N 2ERHE s 1 ) 2 A SO G TR 15 3 22 Wi
BARH B, MRYs00m 5 B LA H I, TR e
LIRS
1.2.4 ARG B pRaRK T Am AR B L TE T
JRBEFLIRFE 15 mL, SR FH B A 55 85 IR B i vk
(ICP-MS) Fa il pRAL 5 &
1.3 T2 XL
1.3.1 RFEAEKX JLES N3 L. 8~10 %
B 8~10 B A 11 ~13 B4 E, H44Hh
dBMI,dWC 43535 B8 P 7 80V 70 “ B i “ eIk
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BREFR P A5 i (1.10 mL) & T HAB B ARE(P
<0.01) , FELLABEVTIT, BMI AR R LB N 11~13
B E>8~10 BB >8~10 4 Ltk ERAHGH &
X (P {H$4<0.01) ;8~10 % 24 BMI MM Rl A9 AR b i
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B Rl 28 Ak 1 1 25 S A e 2 3 L (P<0.05) , %t
FRHE KB AA, BMIT A R i 34 b H i £
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F1 ARAANBEFRBEERRBISIRILE [ M(Pys~Prs) ]
, , AR A Y mL FRBY (pg - L)
A M e b i Iz b 2
810 5 3w 309(245-465)  460(348-595)  090(025-193)  158.54(100.00~276.00)  183.85(108.00~307.45)  20.00(-55.60~87.55)
8-10 H 4k 301 341(256-456)  476(354-621)  LI0(03~211)  168.00(%9.89-252.73)  178.50(95.85~27350)  13.80(~61.07~97.34)
-3 54k 412 470(3.94-547)  565(480-654)  090(0.18-0.62)  186.00(125.00-281.00)  178.00(108.00~271.00)  -10.00( -98.00~72.00)
A 156.55 7136 624 8.77 182 12.54
Pl <001 <001 0.04 0.01 0.40 <001
K2 ARANBEBRETIEIRLEE (v+s)
BMI/ (kg - m™?) WC/cm
ZH W
Al A Wk B i e i i
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H~13 84k 412 134(32.52) 71(17.23) 71(17.23) 134(32.52) S (PE1I<0.05) .8~ 10 % 402 2 IR I 2BV 1L
iE: BRI/ % N .
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