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An Jodine Database for Common Korean Foods and the
Association between lodine Intake and Thyroid Disease in
Korean Adults
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Major of Food & Nutrition, School of Human Ecology, The Catholic University of Korea', Bucheon, Department of Food

Service and Nutrition Care, Seoul National University Hospital’, Seoul, Department of Internal Medicine, Seoul National
University College of Medicine’, Seoul, Department of Food and Nutrition, Seoul National University', Seoul, Korea

Background and Objectives: lodine is essential for thyroid hormone production and the iodine intake of Koreans
is high. Few studies have examined the association between iodine infake and thyroid disease in the Korean
population due to the lack of an iodine database. Therefore, this study established an iodine database,
evaluated iodine intake levels, and explored the association between iodine intake and thyroid disease.
Materials and Methods: We obtained data for 9998 subjects who had both biochemical and dietary data from
the 2007-2009 Korea National Health and Nutrition Examination Survey. Results: An iodine dafabase was
established for 667 food items. The median iodine intake in the population was 375.4 g per day. The iodine
contribution by food group was 65.6% from seaweed, 18.0% from salted vegetables, and 4.8% from fish. When
subjects were divided into five groups across quintiles of iodine intake per 1000 kcal, excluding extreme subjects
who consumed above the upper limit, age, sex, income, education, drinking, and smoking differed across the
groups. While the energy and fat infakes decreased, other nutrients increased across the quintile groups. The
consumption of seaweeds, fish, eggs. and salted vegetables increased across the quintile groups. After
adijusting for all potential confounding variables, the odds ratio for thyroid disease in the highest quintile was
1.63 compared to that in the lowest quintile (p for trend=0.0352). Conclusion: The iodine intake of the Korean
population is high, with high consumption of seaweeds, salted vegetables, and fish positively associated with
thyroid disease.

Key Words: lodine, Intake, Database, Thyroid disease, Korean

Received April 12, 2015 / Revised May 25, 2015 / Accepted June 8, 2015

Correspondence: YoonJu Song, PhD, Major of Food & Nutrition, School of Human Ecology, The Catholic University of
Korea, 43 Jibong-ro, Wonmi—gu, Bucheon 420-743, Korea

Tel: 82-2-2164-4681, Fax: 82-2-2164-6583, E-mail: yjsong@catholic.ac.kr

This study was supported by the Research Fund, 2014 of The Catholic University of Korea.

Copyright © 2015, the Korean Thyroid Association. All rights reserved.

@ This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

170



lodine Intake and Thyroid Disease

i)
ox
2}
N
o
o

~

2

L

flo ox flo
o do

ok

(]

o

fx

e

YA 14.1-29.1% 2 BIE T Qo
of olstH 2012 f-2juhet A Yol dBEAET
A EAYELS 100,000
of ol2tt” 7|50l AL AGAE] 2B E
Aol o5t F54 A7 s A=
o] AfIA 117% AT, 654] o4l Al 17.3% % et”

WAdolA 28] == IS EZ(E]F4], thyroxine,
3,5,3'5-tetraiodotyronin)< QUA| W A2 322} AlA| of
Ate] #8S FAISH= H F23% 9T 3ttt B4l
= 5 7He] B 2Al(tyrosine) o] ARt B 2 (tyronine) O]l
710 @ o7k o] F/AdH o]l if R 0T = E|EA
= ots 24 UFULE, QY 20E 20
et Ao R fE= vgo] et BgE, AT
Lot HH7 I EE I 2 75l 440
=N

AT ot ey 7Sl el digk &
7t ol AP 1 =, i BT P YE
Wiz ik ol 2oE 45 53 2ol f
A Bl Q= U-AY TAIE Hol
oftz} A gte] ol met e 24 bt
7] W&olchY

o~
(e}
=,
S
ox

i

T
154 WIHER SOl MEsk R0 E $Fo| 7

o

= !

gl Ao A= 715 A S WErt 5716

L Aoz FA Yt FIFo|A LoE HF 420l

o2 A A 9e ez szt A Ege] whge
% 29, 2g x| s A5t

H
Hir
32
+
fo
to
[
i)
X
>.

(TSH, thyrotropin) 5
o] AZF Al A B
o] Ao QQEE oA o )
I AFEES AT diok=29] At Aol A
o BE 4do 20t HUt & 2
2 ol 3R, WA 1T dash W
W7 s AL S7teke 43 o

898 AL 7Y EE A shpl o

o

H

S

171 Int J Thyroidol

H, 8eE HAZ B B A AU HAL
oz g el ostel, AER 15 YR
Zo| f382 usIIROL, WA I5HES &
g 2ol 8OT HEY] BI4E F/HY
E]_’n)

ool A7 Ao, Lome] Haszol 49
B2 B2l ol YAAERE] Yeyelo] St o
L ST UeE F5T 5 ok Anz 2 2}
B2 Ado] BE 29T HYHSES Hetstol, 1y
AT ATAE AL ol uAYYSY S
oA o9 ST Holch. 53] SeAutets 7, v,

chAlot 59 27 AA7F ot 2ese] 7o
Ao A0 AT WO FU
8% 7hs Aol it Selute Ag AlE

= glojgulo]2rt Behdstel 2605 HAZE A
2 stetstr| 7t ofei9), obalzbx] Seliket AlRrE

2

N
2

FP.EH'JO]._]
fo & ol

=

S
U
o

N o

1S5 g0 2 3 Ao 20 H3

N ofl o b e 2
o
2l

v =
o] 6738 1gQl ZoR BuBtgTk” ojeidt 44
2o AR eeiuet gole] R e AFYI 150
ngoll MM B2 ol Tt S-eluteret 71
ROE AF5E0] MRT AoR AL Y 7
S 2T ALY 797 AR ISYl o7 FAA 20
T AH=S gusteed g@xF 312 g, oA 413 u1g

oleh

et ool ARYATEL ke 47t
o oz}, ob2l x| $ejutete] AR AlEo]
S dlojguo]art Bty HRe] 4
=0z gofsh AlEA AT B2 oE
H3ks| wotstis glo] Aol gk

o GARE SFo

—

]

|-&5to] gh=¢l A& AlEo] tigt R & glo|Hyo]
53517, o] 2 vhEO R 2447t SARIRE o] &
lol #2842 Sato] Sajutel 4o goE 4
g motety, 20 & Y FI A state]
e A Yt s

N

e ok |
(2

r



e|Lt2t 48 MEQ Q2E Ho|EH oA 25

<2z} Aele] goE HAwe ks Sia &
Q& Holeuo] A8 TEsHs Aojnw, A47] 2yl
A7 F2AH2007-2009)0] Folgt gk 204] o]4F Al
So] AstArt BwuF AELS A8 AFoR A%

A F AR 24212
i -

- —= = 0
stof & 667719] AEFE5S FEoI A EH &
Aol izt 2 & T glolEdo|AE 5517 ¢
& 71EH ez I BA (2E SMAH o w5
A% e =9 =< ol&styich =ul 24
e AFE AUdA TYste] A BAT ARE
2 AFOJoFE b B 9 A FojorE
bz el AFAT B1AY BAAIZI SN @
3t 2147 2 2lo] Moon 5] A7} Q)i

Ul 24 A5EY AE Ul 22 o SEYS

Z+Z} jon-selective electrode (ISE)¥, neutron activation
analysis (NAA)Y, inductively coupled plasma mass
spectrometer (ICP-MS)¥ 522 ol L ICP-MS
W A2 Wl del UslolAck s o] & 4

o x%o].‘— o s 2AHLS A

71 dizol 2 2

e

l-O l‘lo l‘{D: J_u

ko
o &
In
Ij‘r‘
ol o
_>,i
il
fr
Mo
e
=
lo
fu
ox
_o'k
o
>
o o
1o
o e

N

N

9

£Q

il

o

> 1o
Mo

ok

)
il

>

op

ol

3%

o

d
)
)

)
Mlo
2
fo
_O|£
H
o,
4
*F
O
b
45
Sk xg
2 K
~ N
R
o(lj:cl:’; o
S~
G
=
i A

Mi—Rhan Han, et al

iy -
or HoEE= 38 7]% ’51%94 fergo
oAl
AT AR MY
H AL AR = Al47] 29 A7 FRAR2007-2009)
off Zrolgh gk 204 o) g2 FollA G 2AR

Q%Hﬁ‘ﬂiﬁfoﬂ RS OﬂlOP 14,983 0] 3t} ©] %Oﬂ
of

2 78‘—‘%(205“6), ax
©(608%), T, oA A=

| A] B8 Alzko] 8A7F TjRkel 7

7—5-:101—9] bﬂ‘gl:o]
AL 2 2E 91 Qs H2(38659), EH A4, dd,
2, slEEe 59 AETt Qe B3078)E A€
St A, =5 Aol ARSRE AT A= & 99985 0]
ek

29C MY AN Y 18 ER

Q.

?9

Ad e o= HAFE AL I AU zw
ZF B ABUAY AR} B AN 1%
9.5 dlolefdlo] g eAstel Afeld 19 aor ﬁ

XﬂAIHOi At 2= AT
aste] I o)A AHsts 188 T HAHn=792)2
SR Be 20 PIFS 19 AU YHT
of wet JFe Yoo oﬂuxl A3 1000 keal F2
Lot AMAzo] gor WL E AAF —5}0&1;]. :L:].A-IH
XF A efet t/gAt 920678 2 REE Yioof wet 532

$2 o gt 57 21FoR Yy
a0t 439 £ 39 AEE Huins] o) 4
AE 187 7ol o= Aot
A&

%IXH EL}T Z 1971 A&
5 :

g A7) 2

Vol. 8 No. 2, 2015 172



lodine Intake and Thyroid Disease

A7 2 AH2007-2009) o A ZAME AFAEEZAL &
WA ol Hasch
e "R A ol 34

LS [o]
Jolf b of f(1dof 3704 o]y

9 m;f: 1o
o
R
o o
s

Y ol A 7 Y ol4,
AN ol WA 9 o R, T ol oAb
o B, MM Aol X2, WA Fol YUBT, 2
A o A SO FEHo| Ytk o F %
A B o oLt g ol BAO) £ ol 5
o WAt U Fol, A AR B A EE B
5 Rk Y A Fol BARY ol Whe
AHgBHT.

WA ol BARY ot A FolE AF
A e ol 9l oleku WRI thYATF 9
zo geos B stgon, B ATl e
02 U 9T WHHET o] Yt =
Holatgiet
7|z e

@ T 77 AR
wREo] Yok AF Age] A9 FUAFFFRA
oA AL G 167) Aot Fraw FES BT
stof ARGSHYITh ALEHA U orf FA A, o

>
fu
gli
e

i)
32
M
(@)
=
ol
12
>
1o

olo] &, wo] 7|Fate
2% o A4 B o,
L FUAGGFRA A ALRE = WRE DT A}
gahgiet.

SAHAEA

SA*2]= SAS (Statistical Analysis System version

9.3, SAS Institute, Cary, NC, USA) L& 13- o|-&3}
Ak FAGAFIANE BYBHULAE 22
off ofof AR DR, FoFE(kstrara), U

(psw), THER] (w_ton) S ARESt0] B mEAA A
Aol whep AT 7HEAlE A1471(2007-2009)744]

173 Int J Thyroidol

1 A% dee A, Y
& T, a4y di &

PROCEDUREE ©]-&sto] 3|24 or Aot
(PROC SURVEYREG), 7”14 %] wat]= 2| AE
BAL o] 8ste] EA5HITHPROC SURVEYLOGISTIC).

SE BAH §95ES «=0058 71202 Stk

A 3
E|Lta 48 AEo 22E Hl0|EH oA T&
HEY 20 E FHE Hgolo] 29 E HlojEHo]
25 FE350] Table 10]] AASHAT: & 667712] A%
% BA3T 2RO 20T YL Y AL
234702 AAQ] oF 35.1%% 3, hAF AL 29170 A&
o2 OF 43.6%A 00, HHA| 1427] A& 002 Az
Stk AEDE 20T P T AE FBY 4
= aRIF 38AR 7 wor, 1 el i
BUAGE 4% FAUES TeiHe t B3t
T FRA%S ARgSt Uit et & EdYE
510,7583] = 448,1103] 2 A A 87.7%°]%1 11, tA|st 73

© 10.6%, 002 st FoL 1.6%3iTh
L2t 4019 22t HILFE A MEFE J[KE

Ukt 20A4] oY g0l 1Y K& HAYFE 5
Hghol 3754 pgo]al, 1ARERIL} 3AMERIS] " 9I7H
2155 pgollA 7265 pgo & Uepgth FidS 450
=20 FFoE ARZY el S Hlold 8375 ug
O] ThH(Fig. 1). FAFS] FIHE2 444.8 pngo = o2}9
338.1 pghth =Qhth

Lot HHFol 7ldste =2 I AETY 7]
=E Table 20] A|A|5HA T P &
[T HHF 7 2 719 E T AELS sz
2 65.6%91, 1 T2 A HAE 18.0%, ©]
4.8%, 5 U SAH=ZE 2.9%, L7 2.5% «o]tTt

OldAs0] Bat&or 7F AlgaolA dFHT 8.2
o] 42 H2F7F 1473 pngo 2 7P w11, 1
a2 - B S 63.6 g AU W 387 g

o

o, YA AEZo = 10 ng ojek A 55k

e
re
oy
u)
oi: |



Mi—Rhan Han, et al

Table 1. Composition of the table of iodine values for common Korean foods

Number of food items

Food group
Matched values Imputed values Assigned as zero Sum
Grain and its products 32 31 1 64
Potatoes 4 5 2 11
Sugar and sweets 3 9 3 15
Legumes 7 15 0 22
Nuts and seeds 6 9 1 16
Vegetables 45 65 28 138
Mushrooms 4 8 2 14
Fruits 27 28 8 63
Meat and its products 11 10 3 24
Eggs 3 1 0 4
Fishes 38 58 35 131
Seaweeds 5 15 0 20
Milk and dairy products 7 3 1 11
Oils 5 9 1 15
Beverages 15 11 13 39
Seasonings 14 6 15 35
Processed foods 2 4 6 12
Others 6 4 23 33
Total number of food items 234 (35.1%) 291 (43.6%) 142 (21.3%) 667
Frequency 448,110 (87.7%) 54,230 (10.6%) 8,418 (1.6%) 510,758
107 T T 29C M0 WE 1B sy =4
1400.0 - . . ) .
R9E 43 AeE el glal, 19 2= 4H
120007 ol AFFE MFTR 2400 1g o FHAHAR 18
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Fig. 1. The distribution of iodine intake in the Korean adults
population aged 20 or more using the data from 2007—2009
Korea National Health and Nutrition Examination Survey. Box:
Q3-Q1 (Interquartle range), Q1: 25" percentie, Q3: 75"
percentile,
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Table 2. The contribution of iodine intake according to food groups in tot

al population

Food group Frequency Median of iodine intake Sum of iodine intake % of total
Grains (5&) 56,913 1.1 211,069 2.5
Potatoes (HAHHMES) 5,964 0.9 10,271 0.1
Sugar and sweets (HF) 22,235 0.0 1,609 0.0
Legumes (£8) 14,763 1.2 51,761 0.6
Nuts and seeds (Z1-SAF) 18,090 0.0 2,060 0.0
Vegetables (RHAF) 134,122 0.0 53,540 0.6
Salted vegetable (B¢ MAF) 30,611 38.7 1,510,373 18.0
Mushrooms (HA &) 3,304 0.4 2,395 0.0
Fruits (2t &) 11,121 4.5 83,954 1.0
Meat (B5) 13,924 3.7 153,476 1.8
Egos (HR) 7,409 75 89,973 1.1
Fishes (&) 28,215 56 400,643 48
Seaweeds (I{&F) 8,867 1473 5,495,417 65.6
Milk & dairy products (283) 4115 63.6 243,492 2.9
Oils (R XIF) 35,910 0.0 916 0.0
Beverages (R27) 16,904 0.1 23,886 0.3
Seasonings (Y& 2) 97,038 0.0 36,754 0.4
Processed foods (712AIEF) 481 1.3 1,420 0.0
Others (7|E}) 772 0.0 0 0.0
Total 510,758 100.0
— Min ¢ Mean —— Max HOFA Mz Al
\¥O009____ T
|~
& 000 = O2 7F 99A HFH EAL Table 49 11 18
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Table 3. Socio—demographic characteristics of study subjects

Mi—Rhan Han, et al

Quintile of iodine intake (per 1,000 kcal)
Extreme group
Q1 Q2 Q3 Q4 Q5 p for trend (n=792) Posuas:
(n=1.841) (n=1841) (n=1842) (n=1.841) (n=1841)

Age (year) 4275 40.6.4 40.5.4 40.9.4 40.5.4 0.0053 40.6.5 0.8871
BMI (Kg/mz) 23.2.1 23.3.1 23.3.1 23.2.1 23.2.1 0.7461 23.2.1 0.9981
Sex (%)

Male 49.4 50.6 48.7 47.2 46.9 0.0449 57.6 <0.0001
Income level (%)

Low 28.1 22.5 23.6 22.3 241 0.0162 19.4 0.0449

Medium—low 249 25.1 248 26.6 23.7 22.3

Medium—high 25.3 26.2 25.7 25.7 25.1 30.0

High 217 26.2 259 25.4 271 28.3
Education level (%)

Elementary or less 20.1 13.2 11.8 1.8 11.5 <0.0001 8.9 0.0018

Middle school 9.9 9.4 8.5 10.8 9.9 8.5

High school 425 43.4 446 42.6 456 42.2

College or more 27.5 34.0 35.1 34.8 33.0 40.4
Residential area (%)

Metropolitan 459 46.7 47.0 477 47.0 0.7733 43.3 0.4287

Small city 36.4 39.2 398 35.8 36.2 40.6

Rural 17.7 141 13.2 16.6 16.8 16.1
Drinking (%)

Yes 62.0 63.6 60.4 59.4 59.6 0.0356 63.8 0.0830
Current smoking (%)

Yes 30.1 30.9 26.7 249 251 0.0478 27.3 0.0072
Physical activity (%)

Yes 15.8 16.5 18.9 18.2 171 0.2233 18.6 0.4777

Al models were analyzed using the complex sampling design effect and appropriate sampling weights of the national survey.

BMI: body mass index
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Table 6. The odds ratio for thyroid disease across the quintie of iodine intakes

Quintile of iodine intake (per 1,000 kcal) Exiieme P for

p for

Q1 Q2 Q3 Q4 Q5 group trend2> trend3)

Age, sex—adjusted  1.00 1.19 1.50 1.37 1.84 1.31 0.0066 0.0202
(0.76-1.86) (0.97-2.31) (0.89-2.11) (1.17-2.88) (0.72-2.40)

Multivariate” 1.00 1.10 1.40 1.27 1.63 1.20 0.0352 0.0735

(0.70-1.72) (0.91-2.16) (0.82-1.96) (1.03-2.59) (0.65-2.21)

TAII models were analyzed using the complex sampling design effect and appropriate sampling weights of the national survey
were applied.

”Adjusted for age, sex, income, education, drinking, smoking and energy intake

?Excluding extreme group

3)Including extreme group
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