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FEE B THF 2023 SERYITOEHIX . X ELKL X 8~10 & JLEMUE FRRL, T HURIREPIEIAR R, 1N PiahiE, il
B Z 0 R BRSR BER AR . 5 il 580 1] 8~10 X5 AR AT 1 2% A I BE LR FEAN S b & Y SR A BB AT ISy A, SR Bt e
BAZW B FORIRE R, THEHURIR R . SR WA IRIR i FEAS % 580 fr, JLrp &Rl A7 % 23.86 mglkg, ML A% %
N 93.62%, LT 15 0 94.48% . R AL ECH 265.00 pg/L, EESMAGLE 200 ~ <300 pg/L F1=300 pg/L /KF, JLH #IUE 15 L 20.86%,
JLFE PRIUKPAS R AT 2 B i s A A NS0T 10.86% 1 68.28%. FURERZAF P AIECN 3.27 mL,  HUIRBRAN KRN 1.72%. £ ELk
PERIAS TR, AR KR FURIRA R ERR Z (4=0.328, P <0.05), TR &2 BFUR IR AR R & (f= -4.134X10 4, P
<0.05). 58 2023 FIRYIT 580 1] 8~10 % )L 1) G g ilEh 2, JRAUFAI . FORIRI K 3 6 2570 2 Uk = 3 T BRbRvl, AR08 A0 R AL
HHRURIRSFSAGEYIAEOG, L SRR ik s, 251 A B
KA Bz, WUE SR, JLE, FURIRARL #hEl SR
hESES R591.1
Monitoring and analysis of iodine nutrition status among children aged 8-10 years in Shenzhen
Zhou Chenyu'?", Chen Yang?®*, Zhu Lu2, Kong Lingquan?, Zhuo Lan?, Wang Zhou?, Luo Xianru?, Song Jiayi?, Zhang Jianging™23
(* Dept of Public Health, Shanxi Medical University, Taiyuan 030001; 2 Dept of Persistent Organic Pollutants Laboratory of
Shenzhen Center for Disease Control and Prevention, Shenzhen 518055; 3 Dept of Public Health, Sun Yatsen University,
Guangzhou 510080)
Abstract Objective To investigate the iodine nutrition status of children aged 8-10 in Guangming, Longhua and Yantian District of Shenzhen in
2023, and to explore the influencing factors of thyroid volume. To evaluate prevention strategies and to provide a scientific basis for the
elimination of iodine deficiency disorders (IDD). Methods Urine and household salt samples were randomly collected from 580 non-boarding
students aged 8-10 years for iodine content detection. Thyroid volume was measured using a fully digital ultrasound imaging system, and goiter
prevalence was calculated. Results A total of 580 samples was tested. The median salt iodine concentration was 23.86 mg/kg, with 93.62%
qualified iodized salt and 94.48% coverage rate. The median of urinary iodine was 265.00 pg/L, mainly distributed between 200 - <300 pg/L and
=300 pg/L. The proportion of children with appropriate iodine was 20.86%, and the proportion of children with insufficient or excessive urinary
iodine levels was 10.86% and 68.28% of the total surveyed population, respectively. The median thyroid volume was 3.27 mL, and the goiter

rate was 1.72%. Multiple linear regression analysis showed that age was the risk factor for thyroid volume (5=0.328, P <0.05), while urinary
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iodine was the protective factor for thyroid volume (8= -4.134x10 4, P <0.05). Conclusion The qualified iodized salt rate, median of urinary
iodine, and goiter prevalence of 580 children aged 8-10 meet the elimination criteria for IDD. Age and urinary iodine are closely related to
thyroid volume change. The urinary iodine level of children is generally high and requires serious attention.
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R4 2016 fiw (4G Zm N7 ), 2023 RO IX . EIX PARERHIXHEAR, T, m. db. Bl s Mk X, A
X &BEHLIHE 1 AMr1E, BABTE S 1 /N, R/ 8~10 B EETE FAE 40 B (RN, Bk O RAERENLR
RS SR e R, R PRBOR SRS . R A s ARSI (LS. CTS-7700 Plus, LISk TS A 25 1 7C BT A7 IR A =)D
B RS R, TR HOR IR K5
1.2 Bl 77

SRR R A R T P R 5 A 52 ) (GBIT 13025.7-2012) Hh ) B R230 s IEAT DN s ), SRAMCE BESR ) CBR Hh it )
5E YRR EAL 43 600 FEVE (WS/T 107.1-2016) 3 5 1. B HOIR AR B S SCR I FRAR IR AR, e (it 77 1 R AR M2 b ) (WS276-2007)
A, HAFHEAKN: V=0.479>D>W>/1000, 2 V ZoRHARERATR (mL); D o HURIRE — MR (mm); W 2R HUIR IR

— MR EEEE (mm); L FoR ORI (mm) F1,
1.3 A5 by
1.3.1 H ARIE (B S EFARE) & F SRS =AM (GB 26878—2011), &AMl 54 18 ~39 mg/kg: AEMLEL & S <5 mg/kg;
5~<18 mg/kg DL %>39 mg/kg NAAASILEL . EE A 25 A NS 5>5 mg/kg I ERAEAREL L BTA A R AR £ T 4y BB,
132 FREE MU AL BeA B 46 28 2 20 [ BRB v Bk 2 0 28 01 22 4 HH ORI 22 1 DA B HL T B S b v, 8~10 & 2%
JLEE SR A A7 <20 pg/L ™ S fillih = 5 20 ~<50 pg/L A FERLER = ; 50 ~<100 pg/L AR EE il = ; 100 ~<200 pg/L i & ; 200 ~<300
pg/L N S5 =300 ug/L Al 0,
1.3.3 FURBRAER HORIRM O SRR S E (o7 P HOR RIS bR ) (WS 276—2007) #EATHI5E: 8 %)L 2 HURIRAFIE H (5 <4.5
mL; 9 % )LEHRIBEMIEFME<5.0mL; 10 ¥ JLEFIRIEAEM EHH<6.0 mL.
14 Gt E

5 SPSS 27.0 B HEATHHE A, JES AR RLZE Shapiro-Wilk K361 SE3 N A 4346, Hotli FH o T SOHEAT R, 49 2828 BR A
n@6)filiid . PIASTAEA A ELBCR A Mann-Whitney U #5620 BEACR A Kruskal-Wallis H #5536, 22 5 H 3K ] Bonferroni 7%,

PRARAE Tz K 2R H 2 A PERA 0. P <0.05 NERA G #E L.
2 R
2.1 SR RIFRM G



2023 fERYITT 3 MTEUX 8~10 % L3 580 14 i 7%y 23.86 mg/kg, A&l % )y 93.62%, ANEHEHLELER N 0.86%, JEHLh
TN 5.52%, MLEhAE RN 94.48%. T, Lo Huh A7 85 51 23.90. 23.80 mg/kg, PidHIEZEF LG T # R X (Z=-0.898, P >0.05).
8. 9 f1 10 % 4EWSLH L A5 B0 3l 23.75. 24.20. 24.10 mg/kg, AS[FAEREALIA) SE b 5 2 S AT it 2¢ & X (H=6.783, P <0.05).

2 Bonferroni YERIERI P L R R, 9 S4)LEREMUKFEZEST 8 $4 (P <0.05). HAREHEILE 1.

® 1 WY 8~10 & JLE S B KRB

Table.1 lodine concentration in salt and its frequency distribution among children aged 8-10 years in Shenzhen

Median salt iodine Qualified iodized Unqualified iodized Non-iodized salt lodized salt
Group Number

(mg/kg> salt [n(%)] salt [n(%)] [n(%)] coverage [n(%)]

Sex Male 295 23.90 277 (93.90) 2 (0.68) 16 (5.42) 279 (94.58)

Female 285 23.80 266 (93.33) 3 (1.05) 16 (5.61) 269 (94.39)

Age 8 214 23.75 195 (91.12) 1 €0.47) 18 (8.41) 196 (91.59)

9 185 24.20 179 (96.76) 2 (1.08) 4 (2.16) 181 (97.84)

10 181 24.10 169 (93.37) 2 (11D 10 (5.52) 171 (94.48)

P <0.05 vs 8-year-old group.

22 EEBRBES

N 2 iR, 580 B JLEE SR AT A 265.00 pg/L, ARIEH A DA LWRHE, 8~10 % MIUE FRIR v Ak 1 2 & 200 ~<300 pg/L 7K
o B, b EEUELZ 63 6, 7Lk 10.86%; MUEE 121 1, (5 H 20.86%: iR & 152 ], diLk 26.21%; U & 244 %, (5L 42.07%,
FHEL TRk SMUE R, MudE SHE R,

B i, B oS R A 0 271.00, 255.50 pg/L, ARSI RILK 2R LS5 X (2=-1.109, P
<0.05). 8. 9 110 % LERA AL R B A2 %2> )Ny 246.40. 278.60. 293.70 pg/L, WM LLEER, 8 25 10 B HIARMUK V22 E Fit %

BX (P<0.05), 10 % )LEMRMUK B2 5T 8 2 JLE M RMUKT, HEEEFR M, Rt 852 EThés (2ié%=6.493, P

<0.05).
& 2 WY 8~10 B JLE R E B RIRR AT IE 5L
Table.2 Urinary iodine concentrationand its frequency distribution among children aged 8~10 years in Shenzhen
Median Severe Moderate o Adequate Risk of adverse
. L v . L Mild iodine o Above
urinary iodine iodine iodine o iodine ) health
Group o . deficiency . requirements
(ng/L) deficiency deficiency nutrition consequences
[n(%)] [n(%)]
[n(%)] [n(%)] [n(%)] [n(%)]
Sex Male 271.00 5 (1.69) 4 (1.36) 25 (8.47) 58 (19.66) 78 (26.44) 128 (43.39)
Female 255.50 2 (0.70) 10 (3.51) 17 (5.96) 63 (2211 74 (25.96) 116 (40.70)
Age 8 246.40 4 (1.87) 5 (2.34) 21 (9.81) 47 (21.96) 58 (27.10) 79 (36.92)
9 278.60 2 (1.08) 7 (3.78) 9 (4.86) 38 (20.54) 53 (28.65) 76 (41.08)
10" 293.70 1 (0.55) 2 (110 12 (6.63) 36 (19.89) 41 (22.65) 89 (49.17)
Total 265.00 7 (1.2 14 (241 42 (7.24) 121 (20.86) 152 (26.21) 244 (42.07)

*P <0.05 vs 8-year-old group.

2.3 NAMEH. FikJLEFRIRABREHKIE



8~10 & JLE HURBREM A 80y 3.27 mL, 5. L HURBRE R P AL 800 50 3.230 3.30 mL, AFEPER A FURER AR LA, %
FEG RN (Z=-0.720, P >0.05). 8. 9. 10 HERAHHRIRAM A £ 708 2.30. 3.19. 3.69 mL. LMPLLE;, 8% 59 %
iE. 8% 5 10 LHMLLK 9 % 5 10 LA HURIRERBAFAEG 25 (P <0.05).

FEFRBR I SRR, 8~10 5 )L FURBRIM KI5z 47 3 41, (HEE 1.02%, LA 741, G 2.46%, ASEMEG A AR
KEERLGITFRE L (2=1.024, P >0.05), FERFERHT, 8 H 546, L 2.34%; 9 L4 461, Ltk 2.16%; 10 4 141,
7 bt 0.55%, AEFERAN FREM KEZE R Lo EE L (2=2.149, P>0.05). % 3.

# 3 WY 8~10 2 JLE FURBRAAR R AR B3 A L

Table.3 Thyroid volume and goiter prevalence in children aged 8-10 years in Shenzhen

Thyroid volume Goiter prevalence
Group Number -

Median (mL) P value Cases/Prevalence rate P value

Sex Male 295 3.23 3 (1.02)
>0.05 >0.05

Female 285 3.30 7 (2.46)

Age 8 214 2.30 5 (2.34)
9 185 3.19 <0.01 4 (2.16) >0.05

10 181 3.69 1 (0.55)

P <0.05 vs 8-year-old group; *P <0.05 vs 9-year-old group.

2.4 FRBRAEBEWERRT
K« VA PRIULEE . JRI. SRRSO N HOIR IR SR R R A6, 4Nk 4 P, 7EBRIRI ARl 0 e, ALAF IS (6=0.327,
P <0.05) 5 AURIFERMBUEYIMEK, HEZEREMEREIAGHY, 8 (80328, P <0.05) FIJRHL (f=-4.134x10 4, P<0.05) ¥
5 HURRAEBAFEARNE, Hord RIS FUR IR A PUEAE S SO OC, T HORIR AR S T SRIVUEF . EhBOASHE K
# 4 FRBAPRME RN ELER A5

Table.4 Multiple linear regression analysis of factors influencing thyroid volume

Univariate linear regression Multivariate linear regression?
Group Std g Std g
S value P value Pvalue P value
value value
Age 0.327 0.333 <0.05 0.328 0.334 <0.05
Sex 0.079 0.049 >0.05 0.084 0.052 >0.05
Urinary creatinine 1.495x%10 0.070 >0.05 1.207x10 5 0.057 >0.05
Urinary iodine -1.894x10 -0.040 >0.05 -4.134x10 -0.088 <0.05
Salt iodine -0.003 -0.018 >0.05 -0.005 -0.032 >0.05

@The multivariate model was adjusted for age (continuous variable), sex (binary variable), urinary creatinine (pmol/L), urinary iodine

(ng/L), and salt iodine (mg/kg).



3 Wit

AHFFR KB, 2023 FEITT 580 ] 8~10 % )L KA MLEE 2N 93.62%, MEL7E 55N 94.48%, FRML/KF7E 100 pg/L LA 58 A
B 10.86%, JRIUKTTE 50 pg/L LAR s ABER) 3.62%, ABEFUIR BRI R 2608 1.72% . 9 2 T E 8~10 5 ) LE WUH B #r it (GB16006-2008)
T b IR A6 F 26 >0000  JRIMKSF 100 pg/L KPR (4 Hi<50%. 50 pg/L 7K-F LA 4 Hi<2006 LA & IR Il K 26 <B%[K R, fird
RN 3 A DX PR A 7 55 3 5 I B bm vl Hh LG 78 75 %2 >05%i1X — 4R PRI 2. ZRE TP R, IRIITH AR PRl b X 74 3 8 57 B A
BRZ IR FEAR AR HE -

AV E R DRI 8~10 % )LE S Ml i 30N 93.62%, WUELAT Ky 94.48%, KT 2017—2022 4 H K17 A AL X TT R sk = Ji
A AR IR R 95 3% AN EL A % 99.6%, NIGEIX—ROL, BUCHMARE T TINKEAE B, T 28 Lltsh = s 6 1Rk R
We ERPFR P RERMEERE N 0.86%, MW HES EHBMED Y. FIET R YRR CIRAAF R R Jok, ARHF 5
3N 5.52%, 5 2023 FRETEIFHT X I IEMER R 4. 71%H Ee s, W] 58— M MRS 2 S BOTURIRER R R IX, #fl
o K B 1 30 AR,

ARHEGT 8~10 & ) LE G Z o5 SR A AN KL HI Dy 10.86%. S L 5 EE 20.86% . B L B8 5 (5 EL 26.21%. Bl &5 B 42.07%,
X5 2020 14T 8~10 % )L JREBUK P BUE 9 & 5 Lk 32.09%, MUTE L 31.08%45 RAHML, X fES JLESH B H
Eh. WSS TR0, A, AFTFRIE I, 10 8 )LEKRBUKFRE ST 8 &)L, X—Z R i 5FERHRIRET AN
AR, HIEEEFRIEK, JLENEYFSSEFRE N Z L SR aym AN, SRR RN SRS, A5 R
IRy 1.72%, ANFEERE PRSI Z R TG w30 A FFER AR PR R AR E R A G E L TR AR RS
FAGZMR R 3% B DR R 2 Mk R A 0 A b R R I, ARie 5 IR IR R B TIAE G Z RN EEHTIE R, BrEwg oM R 2 520
FURBRER, R0 FURBR AR AL AR TR, RIS FOR IR AR 59 U, SRR 5 2021 4F JEE T ALl (19 1090 3 pR Tt
4554 (B=0.001, P <0.05) AHMO, W] HERA BT FEFEA T A B PRUUT & /KP I ANBCEREA o5 380K L A 3808 231 R IR AS 5
I8

AR MBI TE, %) 2023 AR 3 AMHLX 8~10 &5 JLEMUE FRRIHAT IR, 2R Bz NBHIUE 7 RIS E IR 1
TR S TURYIME i HEmish = 3 X H & RO SN S5 A IR, UG STRP PR AT KA BN, DBl &) L 28 5K g T
el B RS, o s R A SRS RS G2 WD HESIEESI R L “IRIle B X7, AHFFA
DRI Ak = 95 B 12 SRR AR AL SR Bt T SR S 4%, (EAFEREAURIERIR (I i 3 M) S ORI A M R 2R 7 4 AN 2
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