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Iodine nutrition and goiter prevalence among children at ages of 8 to 10

years in Zhejiang Province
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Abstract: Objective To investigate the status of iodine nutrition and prevalence of goiter among children at ages of 8
to 10 years in Zhejiang Province in 2021, so as to provide insights into the management of iodine deficiency in chil-
dren. Methods A total of 90 counties (districts) were sampled as field survey sites from 11 cities of Zhejiang Prov-
ince using a multi-stage stratified random sampling method in 2021, and non-residential children at ages of 8 to 10
years in these sites were sampled as study subjects. Subjects' household edible salt samples and random urine samples
were collected. The iodine content in salt and urinary iodine level were determined using the direct titration method
and arsenic—cerium catalytic spectrophotometry for evaluation of iodine nutrition among children. In addition, the lateral
lobe of the thyroid gland was measured using ultrasound, and the prevalence of goiter was estimated. Results A total
of 19 363 children were recruited, including 9 710 male children and 9 653 female children, with a male to female ra-
tio of 1.01 : 1, and there were 10 704 urban children (55.28%) and 8 659 rural children (44.72%), 9 149 children liv-
ing in coastal areas (47.25%) and 10 214 children in inland regions (52.75%). The mean iodine content was (19.79+
9.25) mg/kg in salt, and the coverage of qualified iodized salt (15 252) was 78.77%. The coverage of qualified iodized
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salt was significantly lower in urban children than in rural children (76.70% vs. 81.21%; x’=68.301, P<0.001), and was
lower in children living in coastal regions than in inland regions (68.05% vs. 88.27%; x’=1 270.769, P<0.001). The me-

dian urinary iodine concentration was 195.1 pg/L, and the household iodine content in salt correlated positively with uri-
nary iodine concentration in children (r=0.383, P<0.001). There were 2 885 children with iodine deficiency (14.90%),
7 137 children with adequate iodine (36.86%), 5 414 children with excessive iodine intake (27.96%), and 3 927 chil-

dren with iodine overdose (20.28%), and the distribution of iodine nutrition in children varied significantly in regions

(x’=283.277, P<0.001) and gender (y’=126.349, P<0.001). The prevalence of goiter was 2.45% among 7 195 children

receiving ultrasound examinations, and a higher prevalence rate of goiter was detected in urban children than in rural

children (2.76% vs. 2.00%; x’=3.962, P=0.047). Conclusions

The overall urinary iodine nutrition was adequate among

children at ages of 8 to 10 years in Zhejiang Province in 2021, and the prevalence of goiter in children fell within the

threshold defined in the criteria of elimination of iodine deficiency. However, the supervision of the iodized salt quality

remains to be improved and iodine deficiency control remains to be reinforced.
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Table 1 lodine content of edible salt among children at ages of 8 to 10 years in Zhejiang Province
RS TR it Quality of edible salt [n (%) ]
M Ttem FEALL Salt iodine v o Pl Jpmh AR LR UNGEEN o Pl
Samples content/ Non-iodized Qualified Non—qualified
(mg/kg) salt iodized salt iodized salt
I % Residence -7.117 <0.001 68.301 <0.001
IRTT Urban 10 704 19.36+9.66  49.94 1 992 (18.61) 8 210 (76.70) 502 (4.69)
AT Rural 8 659 20.31:8.68 42.74 1230 (14.20) 7 032 (81.21) 397 (4.59)
HuIX Region 36.153  <0.001 1 270769  <0.001
W Coastal 9 149 17.33+10.59  32.66 2 413 (26.37) 6 226 (68.05) 510 (5.58)
A B Inland 10 214 21.99+7.18  61.11 809 (7.92) 9 016 (88.27) 389 (3.81)
P51 Gender 1.200  0.230 2.624  0.269
i Male 9 710 19.86%9.19  46.26 1 581 (16.28) 7 663 (78.92) 466 (4.80)
4 Female 9 653 19.71x9.31  47.26 1 641 (17.00) 7 579 (78.51) 433 (4.49)
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Table 2 Urinary iodine levels among children at ages of 8 to 10 years in Zhejiang Province

o IREUR R PUEFRIRDL Lodine level [n (%) ]
T H Ttem i Median urinary — Z{§ PiE s EH HEE o
Samples Y PH
iodine/ (ug/L) Deficient Adequate Excessive Overdose
3 % Residence 1.121  0.262 3762 0.288
I Urban 10 704 195.7 1 559 (14.56) 3 955 (36.95) 2 978 (27.82) 2 212 (20.67)
Akt Rural 8 659 194.9 1 326 (15.31) 3 182 (36.75) 2 436 (28.13) 1 715 (19.81)
HIX Region 17.811 <0.001 283.277 <0.001
Wi Coastal 9 149 179.3 1 635 (17.87) 3 629 (39.67) 2 367 (25.87) 1 518 (16.59)
N i Inland 10 214 209.0 1 250 (12.24) 3 508 (34.35) 3 047 (29.83) 2 409 (23.59)
PE51 Gender 11.481 <0.001 126.349  <0.001
5 Male 9 710 203.8 1 216 (12.52) 3 509 (36.14) 2 810 (28.94) 2 175 (22.40)
% Female 9 653 187.0 1 669 (17.29) 3 628 (37.58) 2 604 (26.98) 1 752 (18.15)
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Table 3 Prevalence of goiter among children at age of 8 to 10

years in Zhejiang Province

RN

o . R iR %
FEAKL g
151 H Ttem Prevalence Y P
Samples  Goiter
(95%CI) 1%
cases
3§ £ Residence 3.962 0.047
T Urban 4 196 116 2.76 (2.29~3.31)
4k Rural 2 999 60 2.00 (1.53~2.57)
Hi1[X. Region 0.229 0.632
WFIE Coastal 3 899 99 2.54 (2.07~3.08)
PMBInland 3 296 77 2.34 (1.85~2.91)
PE5H] Gender 0.867 0.352
% Male 3622 82 2.26 (1.80~2.80)
4 Female 3 573 94 2.63 (2.13~3.21)
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