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[ Abstract] Objective To assess iodine intake levels and their impact on thyroid volume in children aged 8-10 years in
a district of Beijing city from 2022 to 2024. Methods From 2022 to 2024, 200 non-boarding students aged 8—10 years
were randomly selected annually from five townships in the district, totaling 600 participants over the three years. Urine
samples, household salt samples, and ultrasound-measured thyroid volumes were collected. Generalized estimating
equations (GEE) models were used to analyze annual trends and conduct sensitivity analyses by sex. Results The median
urinary iodine concentrations (UICs) in children aged 8-10 years from 2022 to 2024 were 170.96, 157.35, and 163.10
ng/L, respectively, indicating overall stability in UICs. However, a slight increasing trend in UICs was observed in boys
over the years (P = 0.032). The mean salt iodine content (SIC) from 2022 to 2024 was (17.76 = 7.96), (16.78 + 11.48),
and (16.27 + 9.08) mg/kg, respectively, showing slight variations across the years. GEE model results showed that, after
controlling for other factors, boys had larger thyroid volumes than girls (8 = 0.32, 95%CI: 0.10-0.49); increasing age had
a positive and significant effect on thyroid volume (8 = 0.56, 95%CI: 0.46-0.64). Compared to girls, boys had higher
mean UICs (f = 5.68, 95%CI: 3.10-7.79); SIC had a significant positive effect on UICs (8 = 0.08, 95%CI: 0.02-0.14).
Sensitivity analyses by sex revealed that the effect of SIC on UICs was significant and positive in both boys (f = 0.56,
95%CI: 0.27-0.86) and girls (8 = 1.20, 95%CI: 0.01-0.80), while the direct effect of SIC on thyroid volume was not
significant in either boys (f = 0.17, 95%CI: —0.40-0.60) or girls (5 = 0.19, 95%CI: —0.50-0.80). Conclusions In iodine-
sufficient environments, thyroid volume is primarily influenced by physiological factors such as age and sex, with salt
iodine intake having no significant effect on thyroid volume. However, SIC is positively correlated with UIC. Iodine
monitoring can focus on UIC measurements, as changes in thyroid volume are relatively small under iodine-sufficient
conditions.
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Table 1 Effect of various factors on children'’s thyroid volume
from 2022 to 2024 (GEE model analysis results)

A B Sx VAIz] PiE 95%CI
e 4.20 0.20 21.0 <0.001 3.80~4.60
R 0.21 0.01 27.43 <0.001 0.20~0.23
R 5.99 4.88 1.23 0.220 -3.59~15.57
e 0.56 0.05 12.19 <0.001 0.46~0.64
P 0.32 0.09 3.23 0.003 0.10~0.49

2.4 20222024 5 & A F )L & R ak R E 6 F
(% 2)  AHFFAE ] GEE #57 (52 # AU AH 56 45
¥ QIC=433.32) ¥F £ 2022—2024 4F & K & 4 )L
PRI FE 52, B 9T 45 R R, 5 B I PR A
W8 T L E (5=5.68, 95%CI=3.10~7.79) ;
b6 A SRR E w3 N, )L R A B R S5 i (p=
0.08, 95%CI=0.02~0.14), F B & H & 82
JREUIR FE RS2 R 3R 2 — o bk, SR R ik
A B 2 R (=3.15, 95%CI=1.07~5.23), iX
A] B8 5 A 081G KT R 1 AR 1 OR T O oK 1
i, DA R R B B N B 4 15 39 K T 3 A % .
2 20222024 F & FN ) LI RO FE 1 5200 (GEE 15
TEER)
Table 2 Effects of various factors on urinary iodine

concentration in children from 2022 to
2024 (GEE model results)

A B Sx 78 PfE 95%CI
Lol 180 30.00 6.00 0.001 120~240
R 1.71 1.53 1.12 0.270 —-1.29~4.72
R 0.08 0.03 2.67 0.008 0.02~0.14
SRR 3.15 1.05 3.00 0.003 1.07~5.23
el 5.68 1.12 4.73 <0.001 3.10~7.79
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Table 3 Effect of iodized salt on children’s thyroid volume:

Generalized estimating equation (GEE) model
results stratified by sex

P 3 Vi Sz ZE Pl 95%CI

5 HBEE 025 0.02 1634  <0.001  0.22~0.28
4 032 0.02 1569  <0.001  0.28~0.36
#HH 017 025 0.68 0.348 -0.4~0.6
FRE 052 001 4032 <0.001  0.50~0.55

LH MEE 011 0.01 10.78  <0.001  0.10~0.12
4 011 0008 13.73  <0.001  0.09~0.12
#H 019 030 0.63 0.407  —0.50~0.80
F8 058 0013 4531 <0.001  0.55~0.60

2,52 F DR E AN R ) ) L 2 IR Mk e ek
ST (R4) GEEEMp#rai REW, Lied &
W2 B, SRR BT R AIOA i 38 3R It 2 2 )
1EAH =M (5 88 4 : f=0.56, 95%CI=0.27~0.86; %«
# 4 f=1.20, 95%CI=0.01~0.80), & fift & & 1) 18
02 3 B R B, L PR A P B A 1) 38
Iz TF R (B # 4 p=1.20, 95%CI=0.45~2.04; %«
H A : f=0.87, 95%CI=0.22~1.51) . 2 LI R4
FAS e AR 45 440, e QIC {43 A 53 # 41 450.1,
7 E 2 448.8, 2 ARG RO R A4F H 22 T8N .
A BRI L E PR AR FEE P A« F ) 4 LG
GEE R &5 5L
Table 4 Effect of iodized salt on urinary iodine concentration

in children: Generalized estimating equation (GEE)
model results stratified by sex

5 A B Sx ZfH PfH 95%CI

Y AR 180.00  20.00 9.00  0.001 140~220
i 1.20 041 296  0.005 0.45~2.04
i 0.56 0.15 3.71  0.001 0.27~0.86
R 0.14 022 063 0610 —0.32~0.55

L BEE 17000 2500 6.80  0.002 120~220
F0r 0.87 031 264  0.020 0.22~1.51
Eh 1.20 020 594  0.005 0.01~0.80
IR 0.05 025 020 0.840 —0.43~0.57
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