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Urinary Iodine Concentration and Thyroid Peroxidase
Antibodies in the Korean Population Using Korea National
Health and Nutrition Examination Survey VI

Myung-Chul Chang
Department of Surgery, Dankook University College of Medicine, Cheonan, Korea

Background and Objectives: This study was planned to investigate the relationship between iodine intake and
thyroid peroxidase antibody in Korean population. Materials and Methods: We used the data of the 6th Korea
National Health and Nutrition Examination Survey from 2013 to 2015. A total of 6564 subjects who had the
data of thyroid function test were included. We analyzed urinary iodine concentration and thyroid peroxidase
antibody using the complex sample method. Univariate and multivariate analysis were performed according to
clinical factors and thyroid function tests. Results: In the multivariate analysis, the thyroid peroxidase antibody
positivity was not related to urinary iodine concentration in the total group (p=0.102), male group (p=0.245)
and female group (p=0.098). The urinary iodine concentration was associated with thyroid stimulating hormone
(TSH) (p=0.001) and free T4 (p=0.001) but not associated with thyroid peroxidase antibody (p=0.218). When
high TSH group was divided into the positive and negative thyroid peroxidase antibody, high TSH group with
negative thyroid peroxidase antibody increased according to increasing urinary iodine concentration (p<0.001).
But there was no difference in the high TSH group with positive thyroid peroxidase antibody (p=0.826).
Conclusion: This study did not show a statistically significant relationship between urinary iodine concentration
and thyroid peroxidase antibody. As urinary iodine concentration increased, thyroid function was decreased only
in the negative thyroid peroxidase antibody group. This confirmed that the increased urinary iodine concentration
caused hypothyroidism which was not associated with thyroid peroxidase antibody.
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Iodine and Thyroid Peroxidase Antibody
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Table 1. Univariate analysis according to TPOAb positivity in all subjects

TPOAb negative

TPOAb positive

6084 (92.7%)* 480 (7.3%) p value
Sex <0.001
Male 3233 (95.7%) 145 (4.3%)
Female 2851 (89.4%) 335 (10.6%)
Age <0.001
10-19 982 (97.3%) 27 (2.7%)
20-29 960 (95.6%) 46 (4.4%)
30-39 1022 (94.4%) 62 (5.6%)
40-49 1009 (92.0%) 92 (8.0%)
50-59 1059 (88.3%) 137 (11.7%)
60-69 948 (90.0%) 110 (10.0%)
>70 104 (96.9%) 6 (3.1%)
Thyroid disease <0.001
No 5657 (93.9%) 365 (6.1%)
Yes 89 (54.5%) 80 (45.5%)
Thyroid cancer 0.360
No 5708 (92.8%) 441 (7.2%)
Yes 38 (87.3%) 4 (12.7%)
Body mass index 0.894
Underweight 223 (92.5%) 16 (7.5%)
Normal 3235 (92.3%) 270 (7.7%)
Obesity 1725 (91.9%) 166 (8.1%)
Smoking 0.009
Never, past 3822 (91.6%) 365 (8.4%)
Current 1189 (94.2%) 71 (5.8%)
Alcohol 0.002
No 2611 (91.3%) 248 (8.7%)
Yes 3096 (93.7%) 212 (6.3%)
TSH (mIU/L) <0.001
<0.35 85 (73.9%) 26 (26.1%)
0.35-5.5 5653 (94.2%) 357 (5.8%)
>5.5 346 (76.9%) 97 (23.1%)
fT4 (ng/mL) <0.001
<0.89 78 (69.2%) 33 (30.8%)
0.89-1.76 5961 (93.3%) 433 (6.7%)
>1.76 5 (74.6%) 4 (25.4%)
UIC (rg/L) 0.020
<100 699 (89.3%) 2 (10.7%)
100-199 1364 (92.7%) 106 (7.3%)
200-299 973 (94.3%) 6 (5.7%)
300-599 1258 (93.1%) 100 (6.9%)
600-999 718 (93.9%) 7 (6.1%)
>1000 1072 (92.2%) 9 (7.8%)

*Presented as un-weighted number with (weighted %).
fT4: free T4, TPOADb: thyroid peroxidase antibody, TSH: thyroid stimulating hormone, UIC: urinary iodine concentration
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Table 2. Univariate analysis according to TPOAb positivity in male subjects

TPOAb negative

TPOAb positive

3233 (95.7%)* 145 (4.3%) R
Age 0.001
10-19 559 (98.2%) 10 (1.8%)
20-29 497 (96.4%) 17 (3.6%)
30-39 540 (97.2%) 16 (2.8%)
40-49 544 (95.8%) 25 (4.2%)
50-59 552 (94.0%) 32 (6.0%)
60-69 486 (92.2%) 41 (7.8%)
>70 55 (96.8%) 4 (3.2%)
Thyroid disease <0.001
No 3014 (96.3%) 112 (3.7%)
Yes 10 (36.4%) 16 (63.6%)
Thyroid cancer 0.525
No 3017 (95.8%) 128 (4.2%)
Yes 7 (100.0%) 0 (0.0%)
Body mass index 0.343
Underweight 66 (97.9%) 1 (2.1%)
Normal 1599 (95.8%) 71 (4.2%)
Obesity 1058 (94.7%) 62 (5.3%)
Smoking 0.834
Never, past 1549 (95.5%) 75 (4.5%)
Current 1049 (95.3%) 51 (4.7%)
Alcohol 0.418
No 982 (95.1%) 52 (4.9%)
Yes 2018 (95.9%) 82 (4.1%)
TSH (mIU/L) <0.001
<0.35 31 (75.2%) 8 (24.8%)
0.35-5.5 3056 (96.6%) 108 (3.4%)
>bb 146 (82.6%) 29 (17.4%)
fT4 (ng/mL) <0.001
<0.89 20 (63.8%) 10 (36.2%)
0.89-1.76 3188 (96.1%) 131 (3.9%)
>1.76 25 (84.9%) 4 (15.1%)
UIC (ng/L) 0.079
<100 332 (93.4%) 23 (6.6%)
100-199 730 (95.7%) 36 (4.3%)
200-299 554 (96.0%) 21 (4.0%)
300-599 678 (97.1%) 22 (2.9%)
600-999 383 (96.8%) 13 (3.2%)
>1000 556 (94.0%) 30 (6.0%)

*Presented as un-weighted number with (weighted %).

fT4: free T4, TPOADb: thyroid peroxidase antibody, TSH: thyroid stimulating hormone, UIC: urinary iodine concentration
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Table 3 Univariate analysis according to TPOAb positivity in female subjects
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TPOAb negative

TPOAb positive

2851 (89.4%)* 335 (10.6%) P el
Age <0.001
10-19 423 (96.2%) 17 (3.8%)
20-29 463 (94.7%) 29 (5.3%)
30-39 482 (91.0%) 46 (9.0%)
40-49 465 (87.4%) 67 (12.6%)
50-59 507 (82.2%) 105 (17.8%)
60-69 462 (88.2%) 69 (11.8%)
>70 9 (96.9%) 2 (3.1%)
Pregnant 0.686
No 2837 (89.4%) 333 (10.6%)
Yes 4 (85.3%) 2 (14.7%)
Parity <0.001
No 959 (94.3%) 58 (5.7%)
Yes 1757 (87.4%) 258 (12.6%)
Thyroid disease <0.001
No 2643 (91.1%) 253 (8.9%)
Yes 9 (57.9%) 64 (42.1%)
Thyroid cancer 0.5683
No 2691 (89.5%) 3 (10.5%)
Yes 31 (85.5%) 4 (14.5%)
Body mass index 0.669
Underweight 157 (90.2%) 5 (9.8%)
Normal 1636 (88.9%) 199 (11.1%)
Obesity 667 (87.8%) 104 (12.2%)
Smoking 0.238
Never, past 2273 (89.0%) 290 (11.0%)
Current 140 (85.2%) 20 (14.8%)
Alcohol 0.730
No 1629 (89.1%) 196 (10.9%)
Yes 1078 (89.5%) 130 (10.5%)
TSH (mIU/L) <0.001
<0.35 4 (73.2%) 8 (26.8%)
0.35-5.5 2597 (91.4%) 249 (8.6%)
>55 200 (73.1%) 8 (26.9%)
fT4 (ng/mL) <0.001
<0.89 58 (71.2%) 23 (28.8%)
0.89-1.76 2773 (90.2%) 302 (9.8%)
>1.76 20 (63.0%) 10 (37.0%)
UIC (xg/L) 0.155
<100 367 (85.8%) 59 (14.2%)
100-199 634 (89.3%) 70 (10.7%)
200-299 419 (92.1%) 35 (7.9%)
300-599 580 (88.4%) 78 (11.6%)
600-999 335 (90.6%) 34 (9.4%)
>1000 516 (90.3%) 59 (9.7%)

*Presented as un-weighted number with (weighted %).

fT4: free T4, TPOAb: thyroid peroxidase antibody, TSH: thyroid stimulating hormone, UIC: urinary iodine concentration
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Table 4. Multivariate analysis according to TPOAb positivity in total and male, female subjects

Total Male Female
OR (CI) p value OR (CI) p value OR (CI) p value
Sex <0.001
Male 1 - -
Female 2.12 (1.51-2.98) - -
Age <0.001 0.038 0.001
10-19 1 1 1
20-29 2.53 (0.66-9.67) 1.94 (0.77-4.88) 1.37 (0.68-2.76)
30-39 2.67 (0.70-10.24) 1.50 (0.58-3.89) 1.99 (0.93-4.26)
40-49 3.88 (1.02-14.69) 1.82 (0.77-4.27) 3.22 (1.45-7.17)
50-59 5.94 (1.60-22.03) 2.91 (1.20-7.07) 4.67 (2.11-10.34)
60-69 4.74 (1.24-18.13) 3.41 (1.49-7.77) 3.18 (1.38-7.34)
>70 1.17 (0.22-6.21) 0.90 (0.17-4.85) 0.82 (0.16-4.29)
Thyroid disease <0.001 <0.001 <0.001
No 1 1 1
yes 7.46 (4.86-11.46) 39.42 (12.33-126.02) 5.58 (3.51-8.88)
TSH <0.001 <0.001 <0.001
<0.35 1.59 (0.65-3.89) 4.05 (1.01-16.24) 1.45 (0.55-3.83)
0.35-5.5 1 1 1
>5.5 4.00 (2.75-5.81) 4.29 (2.18-8.47) 3.42 (2.30-5.10)
T4 0.024 0.003 0.079
<0.89 2.22 (1.18-4.17) 6.22 (2.14-18.14) 1.76 (0.88-3.52)
0.89-1.76 1 1 1
>1.76 2.53 (0.81-7.91) 1.64 (0.29-9.33) 3.79 (0.91-15.89)
uiC 0.102 0.245 0.098
<100 1 1 1
100-199 0.77 (0.50-1.16) 0.72 (0.35-1.46) 0.79 (0.49-1.29)
200-299 0.61 (0.38-0.97) 0.66 (0.30-1.46) 0.63 (0.37-1.07)
300-599 0.68 (0.43-1.07) 0.46 (0.20-1.07) 0.80 (0.50-1.30)
600-999 0.49 (0.28-0.84) 0.35 (0.12-1.05) 0.57 (0.32-1.01)
>1000 0.60 (0.38-0.96) 0.92 (0.40-2.09) 0.51 (0.30-0.85)

Cl: 95% confidence interval, fT4: free T4, OR: odd ratio, TPOAb: thyroid peroxidase antibody, TSH: thyroid stimulating
hormone, UIC: urinary iodine concentration
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Table 5. Multivariate analysis according to UIC

Myung-Chul Chang

uIC

Uetifhid <100 100-199 200-299 300-599 600-999 >1000 5 walus
781 1470 1029 1358 765 1161
number*

Sex 0.076

Male 355 (46.3%) 766 (53.2%) 575 (58.3%) 700 (54.0%) 396 (52.3%) 586 (50.7%)

Female 426 (53.7%) 704 (46.8%) 454 (41.7%) 658 (46.0%) 369 (47.7%) 575 (49.3%)
Age 4599+0.65 4237%x0.46 41.18+0.53 40.40+x050 40.99+0.71 42.62+0.57 0.100
Body mass index 23.71+0.15  23.67x0.10 23.52+0.11 23.58+0.10 23.35+0.14 23.11+0.11  0.005
TSH 2.51+0.09 2.51+0.07 2.57+0.07 2.95+0.15 2.81+£0.10 3.36£0.14  0.001
T4 1.24+0.01 1.27+0.01 1.27+0.01 1.23+0.01 1.24+0.01 1.22+0.01  0.001
TPOAb 30.84+7.46 2966+4.78 41.25+10.27 32.82+6.13 30.78+7.02 38.87£10.71 0.218

*Nominal values are presented as un-weighted number with (weighted %). Continuous values are presented as

mean * standard error.

fT4: free T4, TPOAb: thyroid peroxidase antibody, TSH: thyroid stimulating hormone, UIC: urinary iodine concentration
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Fig. 1. Positive thyroid peroxidase antibody (TPOAD) rate
according to the urinary iodine concentration (UIC). TPOAb
rate showed U shape according to increasing UIC, but that
was not statistically significant.
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Fig. 2. Prevalence of high thyroid stimulating hormone
(TSH) with negative and positive thyroid peroxidase
antibody (TPOAb). High TSH group with negative thyroid
peroxidase antibody increased according to increasing
urinary iodine concentration (p<0.001). But there was no
difference in the high TSH group with positive thyroid
peroxidase antibody (p=0.826).
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ZZE2GA (anti-thyroglobulin antibody, TgAb) oFE
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7¥stof| whet TPOAb FAIE©C] ThAslo] 200-299 g/l
oA 7P Wekom, 300 pg/LolA TA STtk A
S Yeiih"” S0 £5% 89T el wet 8
et B AA, AJY Al AGeE e AolA
TPOAb YAEL ZHZF 11.0%, 7.7%, 10.9%, A7PEIA 74
ARAGL Z¥2F 21.8%, 12.2%, 144%%E R Q& o] A
JS 79 TPOAb F/3EC] WL, A7HAHA A A
o] Ut o]gA it ATE YEhfE olfEE
1FE 59 FAH Ao, BA QE RZ A= U 8Q
T3} Jro] Zpo] oz APZHET

E Ao AL UICet TPOAL ST BAH o
HE 32 = AR, Fig. 13 Zo] A3t
goll A UAR A7 vehio] Erdoll A= 300-599
1 g/LOIA TPOAb7} 7Hg Wekom, o dxoflAl= 200-299

M e oxQ e
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rg/LolA 7Hg Wkth. ol AT o] A7 e} §
ARRE A3 e S92 8253 o]F 19967
E] 20019714 oF 61d7F B UICT} 300 #g/L o439
82E ) AHIALL, o]F 2002FE 2011 A7FA] oF
1087+ H UIC 200299 1 glg FArE2H, 20124
BEE ® UIC 100-19 1gLE SRS $29
P AFE AEsH 8 B3} 27]o= vICTt 7t
ghofl w2t TPOALZ} S7Fshe A= Yo, 82
TPt Agie]o] QHgeke o]Fofli= A7 UICoA 7H}
W& TPOAbE YER 1L, wEhA] 217 UICO|A A7Hd
o FAEgo] Al 5 4 Utk 8 & 4
F S71= Qg A7 FAY] Wk 82T AHF 9] 714
et Hat ol JRRS =T, 32T FE AEo
A AR 82E AHF SV A 239 &4
< Esto] TPOAb W TgAbot -2 A7HA| B2
S7HA7IH, ¥ido] 2 e & HF $7F £&7F =AY
o|MEH &2 82t AF HH7t AAEUS B A
71A AL & Aoz Zpgsta Qlok” St
9] UIC?] FY%k(median)Z 9F 300 1g/LE AAEZA7]
T 71 =Y Ay i w2 AHE & st
Lol FAISHIL QlojA, FHidog e TPOAb Y&
S o fA5kL oty AyZEck?

UICE} 77447150l tigt oA AoflAl, UICTt &
S54E P50l AstElE Aatg Rkt
2 AFoME LS AE Ik, ofo F7tst
o] Fig. 201419} Zo] TPOAb /ol ATt A7 ]5
Astet d¥to] Q1AL TPOAb FdwollA= Aol gl
= ERIsIH. ol T T AN = LS A
olm},’ g0t M Z/tR A3t A7 S A= A
7HaY 7183 Aol Qlo] AFA R A7
FFE Fof WAL BZHEh

A7 371500 tiet B A7 FRA73F
FERAL ARE ol-&oto] HIE AT, UICe TPOAb
o] Aol Tt A+ =2 ¢ glolA & A7 S
F Al TEE A AR AETE 2 Ao Al
S8+ gud Atol7] o] ZSE A7t g <
THAE gRlst7] oF 1L, TPOAbY] FFS F+= &4
A QRITks FAFste] 42 @9l thgt 27} glrt
£ Holth E3F A B4 HEFRARE &5t
313 HEH (recall bias)o] HAL 7ol Sl

ojoll Al FRAGIFERAL ARE ol-&sto] uIcet
TPOAb &l et HHAE 2ARINS o 34
Aog Fogt AW QIgith vICTt S7HEE &
oJsHA 371 A5k B3k, ol TPOAb /4



olAgt WA UIC F7lo] wE A7 SAGH=
TPOAbS} ¢ito] Q122 SHeIstirt.

=AM EHO: @eE,

g ntelaadH, deis.
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