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[Abstract] Objective To understand the iodine nutrition and thyroid function of different
population in urban and rural areas of Gansu province and provide evidence for iodine
supplementation. Methods A cross-sectional survey was performed in urban and rural children,
adults, pregnant women and breastfeeding women in Wuwei from April 2009 to January 2010. Urine and
fasting blood samples were collected from the subjects. Urine iodine content was measured with arsenic
cerium catalytic spectrophatometry. The thyroid-stimulating hormone (TSH) , free thyroid hormone (FT,)
and three free triiodothyronine (FT;) were detected by using direct chemiluminescence immunoassy.
Non parametric test was used to compare the urinary iodine and TSH group. ¢ test was used to compare
FT., FTs. y* test was used to compare the rate. Results The medians of urinary iodine level (ug/L)
were 358.6, 189.0, 255.4 and 239.5 in urban children, adults, pregnant women and breastfeeding
women and 387.6,258.5,172.8 and 215.3 in rural children, adults, pregnant women and breastfeeding
women respectively. The median of urinary iodine of urban adults was significantly lower than that in
rural adults (Z=-4.020, P=0.000) and the medians of urinary iodine level of urban pregnant
women was higher than that in rural pregnant women (Z=1.424, P=0.035). The mean value of
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FT; in rural pregnant women and breastfeeding women were higher than that in urban groups
(1=-3.933,P=0.000;:=-2.259, P=0.026). The mean value of FT, in urban adults was higher than
that in rural adults (¢=3.539, P=0.001). The positive rate of TGAb and TMAD in rural pregnant
women and breastfeeding women were 43.6% , 56.4% and 33.3% , 35.6% , respectively, which were
higher than those in urban groups. Subclinical hypothyroidism in all thyroid function disorders was
common in all the groups. No statistical significant difference in all thyroid function disorders were
found in different population. Conclusion The iodine nutrition were in good status in both urban
population and rural population, the children’ s iodine nutrition was surplus. Statistical differences
existed in iodine nutrition status or thyroid hormone level between urban and rural adults, pregnant

women and breastfeeding women.
[Key words] Iodine; Thyroid gland

W Rl e = 140 A ) B AR T AR SN B 5E
AR ki = By i AR T — L (] A, X At =
B ifs TARSR I T 3w 20K, Bia T AR A BrR AN
k. N T BB G ik =0 , AR AT
FEIITTE B R A s T S A A e (R
J BRAE AW FEXT G2, 3 2o X0 36 vl R e 4 AT
FrF R BRI REAE X EE 7 BT I 5, S il 7114
i ik = e B A AR BERR A o

M&REFTE

1. AFFEXRT G « SR PRSI 1 )8 At A 3 s BEIL A
ML 7 55 R B AE BUER B 3 >950% KL it <
10 pg/L (9 2855 K- 25 18 H i 48 s i Tl DX
DX (R TT ) AR A 1l X CRAN ) A ARG A A0
MAELL EO)VE RTINS AR B A e
N FFUBR B s G AT i Bk FEIR BB 30T 3 A4S F PR
JIR I ME 2R P R R B S P 25 1 8 ~ 10 % L
18 ~ 45 8 AR N ORI 2L I £ 8 09) |
AR LA LN SN S . SR RS
A ) AV R 2 15

(1) FEACR AR < 3 BOJE A 5% 52 i ik Il 5 ml, 4325
M3 5 & F =20 COAF, BRI R0 H 25T
B IKIRFE S ml, AT, Je I E

(2) FEASKG I« Ji A0SR FH A i £ 4 YOI B v
(WS/T 107-2006) 7 ; i3 {2 FR AR 25 (TSH) L 1
T U 2 FOIRBR 28 (FT,) U0 25 — AL R R D 2 1R
(FTs) Rk KOG 7 ik K [ SR A% [ Bayer
AR A shib b Ko e il 2 1 (ASC: 180)
KW & s g FRIRERE PR (TGAD) |
PR IR AORE AR SR (TMAD ) R I S FH ik ) #2800 o
I ([ T BB 9 Be A A U7 )

3. VAR UE :

(D& AFEHURIMM R EW S5 EuR . L#5S
HESCHR( 1], 2202 ek (2], sl e Lo s ~

45 %5 AR NS BESCHR[3 .

(2) HUR BRI RS TEAN : TSH/AN TS5 (EH T IR
B BT - T 2 M s R HR R T sE T2k (FR D)
BT /K 1IE% & IR JC; TSH KR F2%E L
FEERS) , FTSAR AT REAIR 2 A 1 IR HH TR i g e s iR ( HH
VO)ET, TF % 0 W R . TSHAEIE® %54
FEN G NS 2 P I 5 i /o (39 2 W | B

@) RS brife - 225 50wk [4], JLEEAALAE A
PRIEM <100\ pwg/L LA A A8 /2, 100 ~ 199 pg/L
SR BUEEE A 157 5 200 ~ 299 pg/L AU A B K TiE
FLEE, =300/pg/EoAmIEE A il i . iELIE LR
WEM= 100 /LRI A 38 B, <100 pg/L AU
NBANIE PR UM <150 pg/L ABLUEE A AL,
150 ~ 249qug/L J il A 38 1, 250 ~ 499 pg/L K
P AR T8 e , =500 pg/L Wl A et &

aoprR el - T NSRRI S E A
TAE . PRI P R 2 0 11 4 il o (L R
U= 552 L BB A ) LR E T, M
2GR HARHE R B AEE N /I I T &l A DLt T
i

5. GEEF T SR SPSS 13.0 AT 48 1
G3HT. JRE TSH M 3R, 4108 LR HAES BG:
B s FT. FT 8RR, 4L1A) LR e 456 5 R
LB o R o

# R

1L AT ABERLE FRR LA AT - IR 18 ~ 45 2 i
AR N PRIKAR T AR, 3 7 A A PR 386 B K
- AT AR PRI A GE BKOF, 22 5 A Gt
2278 L (Z=-4.020,P=0.000) . 317 421 R K -
TR (Z=1.424,P=0.035) , 2 5 B 5 it &
S5 AR A, 3R T 28 00 R B o L K-
AR A2 4E PRIAE TS FKF-o BRTT AR p L 3E S0
FLI A L PRI (8] 22 57 o Ge 14 X, Wi e i L
PR ALY Sy st e o LA A £ PR A TS K



IR A TR 2R 2015 10 BB 36 % 108]  Chin J Epidemiol, October 2015, Vol 36, Mo, 1C

- 1097 -

B NBERUE T R LA, BRI 18 ~ 45 %5 JiAE A
mTARM, ZRAS 0% E L (°=5.925; P=
0.010), oy ANFEZ 22 5 ogit 2 L, Lk 1.

2. ANEBEIMLE TSH FT, FTs /K404 - 53k
A Heg, A it 28 i FLIA I 2 FT K s, 22
S G E X (1=-3.933, P=0.000; t=-2.259,
P=0.026) ;18 ~ 45 % WA N FT KRR, 2257 40
P L (1=3.539,P=0.001), %2,

W LA L FTAR T FBR A TARHK,
ERA G L (*=7.246,P=0.007) , HAl A B
FHIGER , AR BRI ER KPS0 o3 A Z 18] 25 S e ge i

3. ANFELHE AR IR B B S e VBT IR LB R AN
2219 TGAb, TMAD FHYE #5351 24 43.6%56.4% W
FL W 11 & TGAb, TMAD FH 1 2 45 51 h 333%
35.6% , ¥4 15 T AH N 3 T AN B 4 2% S g T R
X JLEMBAE N TGAb , TMAD fHM: R e bkl 54
MWZRZRTGEIEE L. k4,

4. FRIK P55 HR BRI Z KA DG 738« 2
JH Spearman FRRAH G 643 Hr , AFRIR K P25 1M v
TSH.FT. S FT; 3 2 1IEAH K (r=0.172, P=0,000;r=
0.102,P=0.017;r=0.220,P=0.000)\

5. ANRLHERS BUHUIR IR RE ST A AR R UL
Sl T ANACRT AN TR FAR R D) BE 2R L 2 22 LA TE P ik
AR LB R IR RERTL R R 2 5+
gt A WS,

5

WUR AR T R ITT R Z — IR 2
Z SRR E G RS ERKER . b=
BB £ 34 P X fE B B . AR HE S AR 8
B A B L 3 3 4 S/ B 3 o A s = g B o &
(WHO/UNICEF/ICCIDD) #i42 I NFERILE T2 P-4 A
TS A R T 3 T B A PR A B K T
BT A ORSR AR 1o B BK . 5 18 ~ 45 % K
A B3 E A PR IR A S BT, TR A 22
IR T8 KPR T AR L IR Sy it
5t UL L RIS FK o kT SRR A
JL S IR 104 PR 5 e G T2 5 S, T i
(X 18 ~45 & B A N IRBUK PR T4 A #L X, A2 15 IR
AT Ry 3k T 2 T A, 22 A et 22 o i
AP BGAT NI RS SR K A7 22 5, FL R R ]
Heas 2 PSR AR & > A o I A&
TACT U R i 45 5, 78 H B AR TE v I s

R DR SR AR R R K

A X ok FRA M PRI (ug/L)
(ng/L) 0~ 100~ 150 ~ 200 ~ 250 ~ 300 ~ 500 ~
JLE IR 89 358.6 4.5 23 6.7 7.9 11.2 483 19.1
LT 91 387.6 4.4 3.3 44 12.1 5.5 483 22.0
18 ~45 B IAEN Bkl 99 189.0 17.2 21.2 17.2 14.1 12.1 17.2 1.0
R 88 258.2¢ 5.7 15.9 102 15.9 14.8 29.5 8.0
21 I 51 255.4 11.8 13.7 9.8 137 7.8 432 0
LT 34 172.8" 23.5 20.6 11.8 118 8.8 11.8 11.8
HFL AL I 59 2395 8.5 10.2 153 18.6 17.0 27.1 3.4
ps3il 45 215.3 6.7 15.6 222 8.9 13.3 26.7 6.7

W SRR LR,  P<<0.01, *P<<0.05
F2  HNA RIS R B AR FAGE

3 CHINA RIS KRB AR F G TSH . FT,

HUR IR R KT MFTAFSIERH %1
\ TSH FT. FT,
o K TSH FT, ‘ FT, | A . H . _
(mIU/L,M) (pmol/L,x=%s) (pmol/L,x=s) A B NET BT KT 5T KT &7T
L I Y I N )
il 95 3.55 17.44+1.78  5.85+0.68 L
PE) 97 4.03 17454194  5.8340.52 bt 95 22.1) 7(74) 0 6(63)  3(3.2) 5(5.3)
g LT 97 2(2.1) 7(7.2) 0 7(7.2)  22.1) 0
18 ~ 45 S IFN 18 ~45 ZIAEA
il 104 2.39 16.814+2.98  4.8540.68 i
| T 104 2(1.9) 15(14.4) 0 2(1.9)  2(1.9) 2(1.9)
@ﬁﬁ 95 231 15444239 4.74%0.59 e 95 0 884) 221 11D 221) 0
/'Jia
Wi 52 243 142942.04  4.2340.54 ﬂmﬁ 52 0 50.6) 1(1.9) 0 477 0
WL AL FL AL
Wi 59 2.40 14.81+£2.09  4.36+0.81 Tl 59 1(1.7) 4(6.8) 0 1(1.7)  10(16.9) 0
Aky 49 2.50 1538+3.69  4.89+1.60" g 49 1(2.0) 2(4.1) 2(4.1) 12.0) 0 1(2.0)
eI GIES! T AT AN R B 5 R R E 4 L (%)



- 1098 -

R4 TS AR AR R R A B e b s

PR TIR S A £ 2015 F 10 BE36 B 108 Chin T Epidemiol, October 2015, Vol 36, Mo, 1C

FEAS TR AR R B AE 25 AL 2 22 LU

s s TGAb TMAb SVl AR B U R 2 ek AR A AT
X MM BHMERE FHYE FHMESR ) N NS 2 NI
MR IR et e MR el b ABEASTORIR TN AL R A 1
L Wi 97 2 21 0710 0400 5 52  0.106 0.745 B iEE L,
Lr 96 4 42 4 42 5 = % o
AR Wi 104 12 115 0756 0382 14 13.5  0.796 0.840 ) ]
[1] Lin LX, Sun YN, Li YM, et al. Reference
Lk 95 15 15.8 14 147 . o
- range for thyroid function indices of 8-10
I W 52 4 7.7 14219 0.000 4 7.7 23.586 0.000 years old school children in certain regions of
gif 39 17 436 22 564 China[J]. Chin J Endocrinol Metab, 2013, 29
FLIE L Wil 59 3 5.1 12328 0.000 4 6.8 11.820 0.000 (1) :42-45. (in Chinese)
RF 45 15 333 16 356 MRRAE , PN, 223, S, TR IR0 43 Hb X

1 : TGAb=30% . TMAb=20% N FH %

RS AR SRR R T HDIR IR DRES LR AR5

8 ~ 10 % 24y JLEE HUIR AR D BEAR bR 09 2 %A
S [T]. A N o AR A% A, 2013, 29
(1):42-45.

[2] Yan YQ, Dong ZL, Dong L, et al. Trimester-

N Bl i RFT.  WHwW W THIE= WO . .
— specific reference data of thyroid hormones
Ui ity 95 0 70 gl 2, © for normal pregnancy [J]. Chin J Endocrinol
‘ A " gr2)  d 22y 0 Metab, 2008,24(6) :609-612. (in Chinese)

18~ 458 AN 3T 104 0 13(12,5) 0 1(1.0) —1(1,0) P Rl R N T,
AR 95 10U IR 104 i AR IRIE 2% (R 1], ey 2

g e It 52119  6(ILs) 0 0 WA, 2008, 24(6) :609-612.
Ay 41 0 3(73) 0 0 0 [3] Dong ZL, Lin LX, Sun YN, et al. The
T FLI 2 kT 59 0 46.8) 0 1(L.7) 0 relationship between thyroid autoantibodies
) 49 0 1(2.0) ' "1(2.0) 1(2.0) and thyroid function in different populations
. 33 £3]. Chin J Endocrinol Metab, 2013,29(4) :

PR IA BE, (R AN /D AR b A 55
L AL, X TZEM T, Al GE R AT IR
T2 R EAR 45 B 1 B R A

FFOPR BRI 2 KT S e T IR R DR AR, 5
3Tt A LA, AR A LTI Lo S F T K e f
15 18 ~ 45 % AT NI B FT K A . 3 Biiax
JEH X P F K- 25 5 0 R R AN B A, LR A
W5

FRAMIKF- 5 TSH  FT,  FTy 52 1F AH ¢ 42 il 5
Fat ol S 1 FRIR BRI 1) S XU o

TMAD FI TGAb /& H 5 f et HUAR Bt (AITD)
PR ZEAR AR . HURER B B P IARLE IE 8 AR
AN —E M PR, Lot i T A
5T Bow , JLE FAAE A TGAb, TMAD BHME 2R 7E I
T 50 Z 2257 TG0 T2 S, (AR A 22 4 A
FLIAIEZ TGADb . TMAb [HPEZ 3518 43.6% . 56.4%
M133.3% .35.6% , B =5 T3 AR, AHE, & TFOA
WFFEEE RS AT o, HURAR B B P iR 7+
EEHCR R IE W A A A T AR N EB 7
HAERE o T L PR R BT AAR BH A 2 4 S i R R 0
1) B S o BRI 2, LA W iy > 30 s £ )5 AR
28 1 KB AT e ARSI AR R 24
TZH X X P2 N DA TE A, T J b B B A 19
PEA AR R IR A . R s T T S Ak

324-327. (in Chinese)
TG MR IVECIR, 55 AR AHE TR A S S AR R
IHAERI G R LT AR PRI RISZ%E , 2013,29(4) : 324-327.

[4] ICCIDC/UNICEF/WHO. Assessment of iodine deficiency disorders
and, ' monitoring their elimination, a guide for programme
Thanagers, third edition[ M ]. Geneva: WHO, 2007.

[5)Zhou MJ: The investigation on urinary iodine and thyriod disease
in pregnant women in Guangxi Beihai area [D]. Nanning:
Guangxi Medical University, 2009. (in Chinese)

JRISEER. ) VAL I X A 4 AR bR A HIR AR D fE 3 A5 [ D
T IR R, 2009;

{6 | Hollowell:JC, Stachling NW , Flanders WD, et al. Serum TSH, T,

and thyroid antibodies‘in the United States population (1988 to

N

1994) : National Health and Nutrition Examination Survey
(NHANES 1 ) [J]. T Clin Endocrinol Metab, 2002, 87 (2) :
489-499.

[7] Zelaya AS, Stotts A, Nader S, et al. Antithyroid peroxidase
antibodies in patients with high normal range thyroid stimulating
hormone([J]. Fam Med,2010,42(2) : 111-115.

[8] Lazarus JH. Epidemiology and prevention of thyroid disease in
pregnancy|J |. Thyroid,2002,12(10):861-865.

[9] Pop VJ, de Vries E, van Baar AL, et al. Maternal thyroid
peroxidase antibodies during pregnancy: a marker of impaired
child development?[J]. J Clin Endocrinol Metab, 1995,80(12) :
3561-3566.

[10] Haddow JE, Palomaki GE, Allan WC, et al. Maternal thyroid
deficiency during pregnancy and subsequent neuropsychological
development of the child [J]. N Engl J Med, 1999, 341 (8) :
549-555.

(i H #1:2015-03-03)
(RS 7 E57)



