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Analysis of thyroid hormone level and its influencing factors among pubertal girls in Minhang District of Shanghai/HE
Dandan™, WEN Xiaosa, FU Ye, XU Xiaoli, TAO Shiji, SU Hualin, XU Dongli, WANG Na." Department of Public Health Man-
agemet, Shanghai Minhang District Center for Disease Control and Prevention, Shanghai(201101), China

[Abstract] Objective To investigate thyroid hormone concentration and associated factors among pubertal girls in Minhang Dis-
trict of Shanghai. Methods From January to March 2019, a stratified sampling method was used to select junior high schools from
the east, south, north, and middle areas in Minhang district. A total of 386 girls of grade 6 in selected schools were included in the
study. Physical examination was conducted, and their urine and blood samples were collected to determine urinary iodine concentra-
tion (UIC) and thyroid function. Puberty Development Self-rating Scale ( PDS) was used to define the pubertal stage. Logistic re-
gression models were conducted to analyze the associations between pubertal stage and thyroid function. Results The median urina-
ry iodine concentration was 163.57(106.57, 232.96) pg/L. The geometric mean values of TSH, TT3, FT3 and FT4 were 0.29
mU/L, 0.26 nmol/L, 0.68 pmol/L and 1.18 pmol/L.The mean value of TT4 was 91.64 nmol / L. The abnormal rates of TGAb and
TPOAbD were 6.22% and 4.15%. The rate of abnormal TGAb combined with abnormal TPOAb was 3.68%. Girls in puberty and post-
puberty had the lower level of TT4 (OR=0.47,0.43) as compared with girls in pre-puberty stage. Obese girls had higher level of
TT3( OR=9.08, 95%CI=1.52-54.07). With the increase of exercise time( 0.5—-1, >1 h/d), FT4 level was increased (OR=2.45,
2.19). TSH levels were significantly higher in girls with higher TGAb and TPOAb. Girls had higher TT4 or FT4 levels if their TGAb
levels were higher and TPOAD levels were normal. Conclusion There is an association between pubertal stage, obesity, exercise
and thyroid function in school-aged girls during puberty in iodine sufficient areas. TSH, FT4 and TT4 levels are correlated with
TGAb and TPOAD levels.
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553 P FE AR ) 6 I X A i 190 52 i) X G 5 I R 114 56
ZIHA B JRWHK BE (urinary iodine concentra-
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DIREAVLIE — AR . AR BRI &
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1 X&5FE
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) AR (4R Fih i (B 38 AL )
o ORI AR T B ARG Lo A (404 24) A
5T, HEBR AR R S8 | A S HG A 52 v FE R
PR AT 18 2 0 R0 IR Wb 72500 25, BRAS A Ropt ik
386 44, WA HN 95.54% AL 11~13 %, FH
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(4t #ES . IRB#2012-03-03508) .,

1.2 F#k

1.2.1 AAREZE ESHHCHE™ IR X
TSR IEAT WAL A FE R BE L VTR B ACHRESCIb AR
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BEHLIRFESS 15 mL( 20k« Jll— PR Fn JA iR ) |
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H17.70% (37 #4) G EHH 8.61% (18 £4) 177 £ 5L
BEEDIARBL LR By Lo AR PR T = 2R 1.69% (3
Y HEEEZ R 2.26% (4 %) REEEZ N
12.43% (22 1) RN 35.59% (63 44) M R
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HAEME I TT3 WAL T 5 & A S &k 3
W(P=0.04) ;1M FT3 W £ H BRI T H AR (P<

0.01), &N EFFRT S, H TSH KF&F
MLER AR RER B FHAR S &, T TT3 A FT3 ¥ B T i
JEmLER & FAE Y & S AR R & O BSR4
LB s il & A, H FT4 W K T4 Kis3h 0.5 ~
1 hfl>1 h # (P<0.05), HEH TT4 ¥ & T1EF
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Table 1 Comparison of thyroid hormone level in different group of school-aged girls[ M( P,s~P,5) ]
ikl N gt UIC/ (g + L) TSH/(mU - L™ TT3/(omol LY TT4/(nmol - L") FT3/(pmol + L™')  FT4/(pmol - L7')
HERE M
A 69 147.06(86.44~215.89)  0.30(0.24~0.36) 0.29(0.26~0.32)  95.72(91.95~99.49)  0.71(0.69~0.74)  1.19(1.17~1.21)
HEHEIM 116 155.77(113.32~230.43)  0.29(0.24~0.34) 0.28(0.25~0.30)  91.28(88.02~94.54)  0.69(0.67~0.71)  1.17(1.16~1.18)
HHE 201 179.74(111.26~242.67)  0.28(0.25~0.31) 0.25(0.23~0.26)  90.44(87.86~93.01)  0.67(0.65~0.68)  1.18(1.17~1.19)
1 47 0.10 3.74 2.29 5.35 147
P 0.09 0.90 0.03 0.10 0.01 0.23
FEN B/ 76
<3000 67 179.89(119.50~256.86)  0.29(0.24~0.34) 0.29(0.26~0.32)  89.13(84.70~93.56)  0.70(0.68~0.73)  1.18(1.17~1.20)
>3000 319 159.57(103.31~232.00)  0.29(0.26~0.31) 0.26(0.24~0.27)  92.16(90.20~94.12)  0.68(0.67~0.69)  1.18(1.17~1.18)
7 0.49 0.00 3.53 1.59 227 0.75
P 0.49 0.98 0.06 021 0.13 0.39
RSO RE
AR 177 194.29(120.11~271.26)  0.29(0.26~0.33) 0.26(0.24~0.28)  89.03(86.37~91.68)  0.68(0.66~0.70)  1.18(1.17~1.19)
AREUL 209 147.06(98.69~202.79)  0.28(0.25~0.31) 0.26(0.25~0.28)  93.85(91.45~96.24)  0.69(0.68~0.70)  1.18(1.17~1.19)
AL 18.08 0.35 0.07 7.08 1.26 0.02
P 0.00 0.56 0.79 0.01 0.26 0.90
R TFHEHE
7 198 158.54(100.01~235.64)  0.28(0.24~0.31) 0.26(0.24~0.28)  91.49(88.97~94.01)  0.69(0.67~0.70)  1.18(1.17~1.19)
% 183 170.51(116.00~231.14)  0.29(0.26~0.33) 0.27(0.25~0.29)  91.96(89.37~94.56)  0.68(0.67~0.70)  1.18(1.17~1.19)
AL 0.65 0.58 0.38 0.07 0.19 0.31
P 0.42 0.45 0.54 0.80 0.67 0.58
BB
Mk E 167 175.23(121.82~236.36)  0.29(0.26~0.33) 0.24(0.23~0.26)  89.55(86.80~92.29)  0.67(0.65~0.68)  1.18(1.17~1.19)
IEEE 3 e i R 73 180.96(115.86~243.58)  0.22(0.16~0.29) 0.29(0.26~0.32)  96.63(89.33~97.23)  0.70(0.68~0.73)  1.19(1.17~1.20)
FepEh F 141 142.59(90.33~142.59)  0.29(0.25~0.33) 0.28(0.26~0.30)  93.06(90.04~96.09)  0.70(0.68~0.72)  1.17(1.16~1.18)
Z1H 8.09 2.55 5.01 1.82 532 0.83
P 0.02 0.08 0.01 0.16 0.01 0.4
i = B AR
>3/ 45 151.89(117.64~227.93)  0.28(0.19~0.36) 0.25(0.21~0.29)  91.44(85.96~96.93)  0.68(0.64~0.71)  1.18(1.16~1.20)
>IR/AR<3 /A 249 150.57(102.39~231.57)  0.29(0.26~0.32) 0.26(0.25~0.28)  90.81(88.68~92.94)  0.69(0.67~0.70)  1.18(1.18~1.19)
IR 91 179.71(119.50~255.23)  0.28(0.24~0.33) 0.27(0.25~0.30)  93.99(89.87~98.11)  0.68(0.66~0.70)  1.18(1.17~1.20)
A 0.92 0.10 0.67 1.06 0.30 0.18
P 0.63 0.91 0.51 0.35 0.75 0.84
HERIEHR K/ h
<8 139 160.71(102.94~226.57)  0.27(0.24~0.31) 0.26(0.24~0.28)  93.38(90.55~96.21)  0.68(0.66~0.70)  1.17(1.16~1.19)
=8 243 173.29(110.57~235.57)  0.29(0.26~0.32) 0.27(0.25~0.28)  90.78(88.46~93.10)  0.69(0.67~0.70)  1.18(1.17~1.19)
71 0.98 0.33 0.01 1.89 021 0.54
P 032 0.57 0.91 0.17 0.65 0.46
HRiEEmHK
>1 153 174.86(119.30~233.64)  0.27(0.23~0.31) 0.26(0.24~0.28)  90.57(87.70~93.44)  0.69(0.67~0.71)  1.18(1.17.1.19)
0.5~1 181 158.37(94.20~232.75)  0.29(0.26~0.32) 0.26(0.25~0.28)  92.81(90.09~95.52)  0.69(0.67~0.70)  1.18(1.17~1.19)
<05 48 162.76(104.96~264.76)  0.29(0.20~0.39) 0.27(0.23~0.30)  90.94(86.63~95.25)  0.67(0.64~0.70)  1.15(1.13~1.17)
AL 1.42 1.20 0.01 0.49 0.22 0.95
P 0.49 0.30 0.9 0.61 0.81 0.39
BMI
s 9 153.00(65.34~184.79)  0.38(0.25~0.52) 0.23(0.14~0.32)  97.53(84.39~110.68)  0.68(0.59~0.77)  L17(1.12~1.21)
1 252 165.21(105.98~239.96)  0.29(0.26~0.32) 0.27(0.25~0.28)  90.11(87.96~92.26)  0.69(0.68~0.70)  1.18(1.17~1.19)
T ) 177.29(110.39~238.64)  0.28(0.23~0.33) 0.24(0.22~0.26)  95.36(91.41~99.30)  0.66(0.64~0.69)  1.18(1.16~1.19)
JER 33 147.86(110.96~201.41)  0.26(0.17~0.35) 0.30(0.26~0.33)  91.32(85.08~97.56)  0.71(0.68~0.75)  1.19(1.17~1.22)
71 452 7.50 2.49 2.30 2.20 0.48
P 021 0.52 0.06 0.08 0.08 0.70
&t 386 163.57(106.57~232.96)  0.29(0.26~0.31) 0.26(0.25~0.28)  91.64(89.85~93.42)  0.68(0.67~0.70)  1.18(1.17~1.18)
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x 2 ARRIAMNGEW LA TGAb TPOAD 1 m ks 2 i
Table 2 Comparison the detection rates of abnormal TGAb and TPOAD in different groups of school-aged girls
TGAD TPOAb

2 5 P15 5

A I MOTTeiom el Pl B G P

HERE T HAUTH 69 6(8.7) 1.08 0.61 3(4.35) 0.17 1.00
HHENY 116 7(6.03) 5(4.31)
HHEEM 201 11(5.47) 8(3.98)

FEABAWA/IGC <3 000 67 5(7.46) 0.04 0.85 3(4.48) 0.02 0.75
>3 000 319 19(5.96) 13(4.08)

SCEESCARAR B AR 177 11(6.21) 0.00 0.99 6(3.39) 0.47 0.49
AR UL L 209 13(6.22) 10(4.78)

Eh TN 7R P 198 11(5.56) 0.00 0.99 8(4.04) 0.01 0.92
% 183 12(6.56) 7(3.83)

1 R L R & 167 11(6.59) 1.62 0.48 7(4.19) 0.20 1.00
LR 5 4R L ER AR XY 73 6(8.22) 3(4.11)
Jemdh R 141 6(4.26) 5(3.55)

T B T R >3 K/ 45 4(8.89) 1.19 0.56 2(4.44) 1.08 0.63
>SIIR/HH <3/ 249 16(6.43) 12(4.82)
JLEAIZ 91 4(4.40) 2(2.20)

PN <8 139 11(7.91) 0.99 0.32 6(4.32) 0.01 0.93
=8 243 13(5.35) 10(4.12)

HRBEHATK/h >1 153 7(4.58) 1.41 0.53 5(3.27) 1.28 0.51
0.5~1 181 14(7.73) 10(5.52)
<0.5 48 3(6.25) 1(2.08)

BMI T 9 1(11.11) 1.99 0.54 0 0.77 0.81
1EH 252 14(5.56) 11(4.37)
R 92 6(6.52) 3(3.26)
JIEJHE 33 3(9.09) 2(6.06)

& 386 24(6.22) 16(4.15)

O WEFE N %,

LI TGAb F11 TPOADb 7K F-43 )2 43 81 )& , TPOAb 1F
W TGADb f =2 7, TSH /KA T Hifth 3 40 (P {EH4<
0.05) ; TT4 /K EAE TGAD i & TPOAb 1E# b T

x3

TGAb F1 TPOAb #J 1E % 4H ; FT4 /K- A1E TCGAb 1 &
TPOAb 1F & 41 1 & T TGAb F1 TPOAb ¥4 1F # 241, )
TGAb 1E% TPOAD f 4 (P {H1<0.05) . W3 3,

A7 TGAb F1 TPOAD 432 T LA HURBR DI REFE AR K L8 [ % (x95%CI ) ]

Table 3  Comparison of thyroid function indexes in girls with different concentration TGAb and TPOAb stratification[ x(x¥95%CI ) ]

TPOAb  TGAb A% S TSH/(mU-L7") TT3/(nmol + L") TT4/(nmol - L") FT3/(pmol « L") FT4/(pmol « L")
1EH IEW 357 0.30(0.27~0.32) 0.26(0.25~0.28) 91.37(89.52~93.21) 0.68(0.67~0.70) 1.18(1.17~1.18)
i 13 -0.21(-0.31~0.27)  0.26(0.18~0.33)  101.14(88.53~113.75)  0.67(0.59~0.74) 1.22(1.18~1.26)

Z A8 4.94 0.22 -1.94 0.59 -2.07

PAH <0.01 0.83 0.04 0.56 0.04
i 5 FH 5 0.26(0.23~0.49) 0.31(0.13~0.48) 83.2(54.38~112.02) 0.70(0.53~0.87) 1.14(1.02~1.26)
s 11 0.37(0.16~0.58) 0.26(0.19~0.33) 93.01(83.69~102.33)  0.71(0.65~0.76) 1.18(1.14~1.23)

Z{H -0.72 0.72 -1.07 -0.17 -1.01

PiE 0.48 0.49 0.31 0.87 0.33

23 YRR RRIEA B F A LLTSH, TT3,
TT4,FT3,FT4 HEA THARS K M (B =0, 885 =
) AR UEENEE (KA =0, 5%
Rel=1, FEFH=2) ZK_THRERE(H=0,2
=1) BRBaHNK(<0.5h=0,0.5~1h=1,>1 h=
2) Jg KHENRIHE (<8 h=0, =8 h=1) ,UIC ( " i fsh
Z =0, Rtz =1, a5 =2, s =3, il
H=4),BMI(JHE =0, E%=1,HE=2EE=3)RH
[ A T2 I &K Logistic 014347, #2725 TSH 7K F
H5EREMET FE_TFIMRE IR 25K
I BMIAHX B LG it 22 B L, HRERKDME R
] TT4 KR T B HIY (OR H 3510 0.47,0.43)
RE L A= AR Bem i TT3 /KF(OR=9.08) , 35 st ]
Hahn, FT4 KF38 = (OR H 451 h 2.45,2.19) . KNiE
T IR REE ORI B AT UIC JK S5 TSH | TT3

TT4 FT3 FT4 AR, Wk 4,
3 g

FITE FHOBR i A B i e B A% O T, 2 PR R
PR 2R R 2R 2 HUIR IR B RE B9 A% 0 1 75 A
¥ Ml = B LR TP HUIR IR DI BE, 25 FEAIR TT4
e FHim TSHUURI TT3 Mg PR A A il f
FE A HE AR, R 5 24 5 SR 5 Y 90% , AT
BAFHPPAG AR BUE FRRGL Y . AT ST, 75 5 0
44 UIC i 8l 163.57(106.57,232.96) pg/L, A<
WFSE ESR AR FUIR B 2 2 PR 2 7 H Al At Py
iy DX SIS A 0 2 A HUIR AR I R 1.87% , AT
KBRS g L B, A
DT R 2 A B S TR DU IR AL T3 BOIR S
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F4 TAMLE TR AT Z P Logistic A5 (n=386)
Table 4 Multivariate Logistic regression models analysis the influence factors on thyroid function(n=386)
sk TSH/(mU + L71) TT3/(nmol + L") TT4/ (nmol + L") FT3/(pmol - L71) FT4/ (pmol + L71)
o BIH(BIE9%CI)  PIE BIH(BIH9%CI)  PIE BIH(BIE9%CI)  PIE BIH(BIE9S%CI)  PIE BIH(BIE9%CI)  PIE
ES N2
HREREM
HHHH 1.00 1.00 1.00 1.00 1.00
HHELM 1.53(0.51~4.59) 0.45 1.02(0.53~1.96) 0.95 0.47(0.25~0.90) 0.02 0.78(0.39~1.55) 0.48 0.91(0.49~1.72) 0.78
HHEM 3.47(0.23~5141) 036 0.69(0.37~1.27) 0.23 0.43(0.23~0.81) 0.01 0.58(0.30~1.10) 0.10 0.82(0.45~1.48) 0.51
RN FMREE 1.20(0.78~1.84) 0.40 0.89(0.58~1.37) 0.59 0.92(0.60~1.42) 0.72 0.97(0.62~1.50) 0.88 1.00(0.66~1.53) 0.99
RN 1.34(0.86~2.08) 0.20 1.07(0.68~1.67) 0.77 0.81(0.52~1.27) 0.36 1.08(0.69~1.71) 0.73 1.09(0.71~1.70) 0.69
BRI/ h
<05 1.00 1.00 1.00 1.00 1.00
0.5~1 0.65(0.32~1.30) 0.22 0.96(0.47~1.97) 0.92 0.60(0.30~1.22) 0.16 1.12(0.54~2.30) 0.77 2.45(1.18~5.07) 0.02
>1 0.79(0.40~1.54) 0.49 0.99(0.49~1.98) 0.97 0.87(0.44~1.72) 0.68 1.01(0.50~2.03) 0.98 2.19(1.08~4.44) 0.03
uic
B 1.00 1.00 1.00 1.00 1.00
REWEZ 0.41(0.13~1.28) 0.12 1.00(0.32~3.13) 0.99 0.45(0.13~1.50) 0.19 1.28(0.40~4.06) 0.68 0.75(0.24~2.30) 0.61
Pt it 0.66(0.23~1.94) 0.46 1.33(0.46~3.84) 0.60 0.36(0.12~1.10) 0.07 1.46(0.50~4.29) 0.49 0.71(0.25~2.02) 0.52
R 0.37(0.12~1.15) 0.09 1.54(0.51~4.69) 0.45 0.31(0.10~1.01) 0.05 2.03(0.65~6.31) 0.22 0.77(0.26~2.31) 0.65
JiiSoN 0.37(0.11~1.21) 0.10 1.70(0.53~5.51) 0.37 0.32(0.09~1.10) 0.07 1.68(0.51~5.53) 0.39 0.82(0.26~2.61) 0.74
BMI
i 1.00 1.00 1.00 1.00 1.00
E# 0.99(0.25~3.92) 0.99 478(0.94~24.17)  0.06 0.87(0.21~3.58) 0.84 1.43(0.36~5.71) 0.62 0.99(0.25~3.96) 0.99
I 0.93(0.22~3.89) 0.92 3.12(0.58~16.62)  0.18 1.38(0.32~6.06) 0.67 1.00(0.23~4.25) 1.00 1.09(0.26~4.62) 0.90
JERE 0.75(0.16~3.50) 0.72 9.08(1.52~54.07)  0.02 1.06(0.22~5.14) 0.95 2.08(0.43~10.04) 036 2.11(0.44~10.03) 035
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ZHELEME AR Z ] 2 Logistic [01 )45 %1 35 4
WAHFNE, 5 Soldin 251 % 15~ 44 B L EWF5E Y
gER—F AT e R R X R LB i R
BRI TT3 MMt R A 5

TSH JULAT {5 A 0.29 mU/L, ik F 41 56 SCHk
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