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Special column: Thyroid carcinoma and associated risk factors
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Case-control study on relationship between iodine-rich food intake and papillary thyroid
carcinoma XIA Manmanl, ZANG Jiajiez, CHENG Haoranl, SONG Junz, WANG Zhengyuanz, ZHU
Hong?®, DING Wenbin®, LIU Chazhen?, SHENG Fengsong’, WU Fan® (1. Shanghai Songjiang District
Center for Disease and Prevention, Shanghai 201620, China; 2. Shanghai Municipal Center for
Disease Control and Prevention, Shanghai 200336, China; 3. Central Hospital of Songjiang
District, Shanghai 201620, China; 4. Shanghai Medical College of Fudan University, Shanghai
200032, China)

Abstract:

[Background] Thyroid carcinoma is a serious threat to human health in Shanghai and a focus of
cancer prevention and treatment.

[Objective] This study aims to assess the relationship between foods rich in iodine and papillary
thyroid carcinoma (PTC).

[Methods] In a hospital-based case-control study matched by gender and age (3 years old), 402
pairs of cases (new incidences) and controls were included and studied. A validated
questionnaire and food frequency questionnaire survey was conducted face to face to obtain
demographic characteristics and dietary intake. A multiple conditional logistic regression model
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was applied to explore the relationship between foods rich in iodine (including seaweeds, kelp, and dried shrimps) and PTC.

[Results] The mean age of the participants was (41.17+11.51) years in this study. Compared with the controls, more cases had a lower
education and a manual occupation (P <0.05); more cases were overweight or obese, had a history of benign thyroid conditions, and had
a family history of thyroid diseases (P < 0.05); the two groups were different in the frequency of CT examination in the past ten years
(P<0.05). The results of multiple conditional logistic regression analysis showed that consumption of iodine-rich foods was associated
with a lower risk of PTC (for < 1 time per week, OR=0.20, 95% C/: 0.12-0.35; for 1-2 times per week, OR=0.18, 95% Cl: 0.10-0.33; for =3
times per week, OR=0.13, 95% C/: 0.04-0.44) (P <0.05). Specifically, those who consumed seaweeds (for <1 time per week, OR=0.18,
95% Cl: 0.11-0.30; for 1-2 times per week, OR=0.11, 95% C/: 0.05-0.23; for =3 times per week, OR=0.15, 95% C/: 0.03-0.75), kelp (for< 1
time per week, OR=0.28, 95% Cl: 0.18-0.43; for <2 times per week, OR=0.24, 95% Cl: 0.11-0.50), and dried shrimps (for<1 time per
week, OR=0.44, 95% Cl: 0.29-0.69; for <2 times per week: OR=0.34, 95% C/: 0.18-0.65) had a lower risk of PTC (P < 0.05). After excluding
patients who had a history of benign thyroid conditions, the favorable association remained significant among patients who had

consumption of iodine-rich foods, seaweeds, shrimps, and kelp (P < 0.05).

[Conclusion] Less PTC patients consume iodine-rich foods than the controls.

Keywords: papillary thyroid carcinoma; iodine-rich food; case-control study
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Table 1 Comparison of demographic characteristics between
PTC cases and controls

AOZ4FE (Characteristics) {fzfsﬁ[r[:‘f/j])] C;(j:j'iﬁls[:rf ZZ)]] : P
M51(Gender) _ _
%(male) 119(29.0) 119(29.00)
2Z(Female) 283(71.0) 283(71.00)
R/ % (Age/years) 5.000 0.082
<20 3(0.7) 1(0.3)
21~ 374(93.0) 379(94.2)
61~ 25(6.3) 22(5.5)
B K (Education) 37.431 <0.001
j(%&.ut 149(37.1) 217(54.0)
University and above
$¢§Ek§ 156(38.8) 135(33.6)
High school/college
?D_EP&LX—F 97(24.1) 50(12.4)
Middle school and below
BRIV 4325 (Occupation) 21.339  <0.001
/72 T1E(Mental job) 158(39.3) 222(55.2)
{&F78 T E(Manual job) 244(60.7) 180(44. 8)
YEIRAR T (Marital status) 2,542 0.468
K4 (Single) 35(8.7) 46(11.4)
EQEEEEE . 350(87.1) 341(84.8)
Married/cohabitation
HAthi(Others) 17(4.2) 15(3.7)
RKEABBBN/7T
Monthly household 4.842 0.184
income /yuan
<3000 76(18.9) 64(15.9)
3000~ 134(33.3) 162(40.3)
5000~ 192(47.8) 176(43.8)
BMI/(kg:m™) 20.913  0.002
<185 19(4.7) 23(5.7)
18.5~24.0 223(55.5) 274(68.1)
24.0~28.0 119(29.6) 81(20.2)
228.0 41(10.2) 24(6.0)
JEpalini Vg
Residence time/years LRy Gaw
<10 50(12.4) 45(11.7)
=10 352(87.6) 355(88.3)
R RMRRE
History of benign thyroid 99.835 <0.001
disease
7(No) 289(71.9) 339(84.3)
2(Yes) 113(28.1) 63(15.7)
TR XEAR 52 (Smoking) 11.417  0.076
IR (No) 187(46.5) 189(47.0)
BN (Passive smoking) 136(33.8) 137(34.1)
2% MR (Former smoking) 36(9.0) 18(4.5)
B &P AA (Current smoking) 43(10.7) 58(14.4)
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gR1 #R2
vt - SAHIAN%)]  XTERLA[N(%)] IREYHIE WHIRIN%)]  STERA[n(%)] 5
ARFHIE (Characteristics) Cases[n(%)]  Controls[n(%)] e 2 Dietary characteristics Cases[n(%)] Controls[n(%)] 7 2
BB (Drinking) 1.895  0.169 EHRNIR/OR-E™)
Z(No) 261(64.9) 242(60.2) Frequency of kelp G U
' ' intake/(times-week ™)
2(Yes) 141(35.1) 160(39.8)
0 218(54.2) 99(24.6)
10F AHRERCTREL
History of CT examination in 12248 0.007 - 151(37.6)  244(60.7)
past 10 years 1~2 29(7.2) 53(13.2)
F(No) 140(34.8) 198(49.3) 3~ 4(1.0) 6(1.5)
1~3 195(48.5) 169(42.0) BHERBNLR/CR-A™)
=4 67(16.7) 35(8.7) Frequency of wakame 20.537 0.001
intake/(times-week ™)
BNy PSS
Family history of thyroid 17.654 <0.001 . 332(82.6)  279(69.4)
diseases <1 63(15.7) 109(27.1)
& (No) 289(71.9) 339(84.3) 1~2 5(1.2) 10(2.5)
E(Yes) 113(28.1) 63(15.7) 3~ 2(0.5) 4(1.0)
SRR NIRRT
2.2 H§§$E Frequency of dried shrimp 33.301 <0.001
s l:b (48 4= Eﬂ@'ff@i _z_z; ﬂ_:E intake/(times-week™)
SxtRALE, HIERENE ES s s
( 61.4% vs. 890%) ﬂ‘ﬁ QH.Z_D %E el 7k\ /j:ﬁjé EI] tb 15] 5‘3( <1 127(31.6) 167(41.6)
=, 2 3Z 82.6% vs. 69.4%. 82.3% vs. 71.3%, ImAFIAL 1~2 31(77)  62(15.4)
HESWABSITEEN(P0001); FRMAREE > fs) 1@
N K SRR/ (R
F. . TR AR T XIRA, BN ENIRIRE
Frequency of mussel 23.795 0.001
H, ERIEESITEEN(P<0.001), TEEALIFE  intake/(timesweek?)
S, BAERTAIEEN(P>005)0 NE 2 HH 0 i3 201
AREERBASTHRA, 258101505 kd" . F o213 902z
~ 1~2 7(1.7) 22(5.5)
(8.5+0.3)kJ-d (P =0.007); HWHIAZEA RTINS TN . 05 308
R4, D512 (99.146.9)g-d ' (90.315.9)g-d™, WAE  supu
0.684 0.877
#%éﬁl‘l‘%/%X( p =0.332) o Type of cooking salt
JEBAER (Non-iodized salt) 134(33.3)  140(34.8)
%2 LimmILIKRIRERERGIAM Btk (lodized salt) 234(58.2)  232(57.7)
£ =4
MFRANBEREATRLR o won 08

Table 2 Distribution of dietary characteristics between PYC
cases and controls in Shanghai

IREHHE

Dietary characteristics

FABIABIN%)]  XIFRAN(%)]

Cases[n(%)] Controls[n(%)] v P

EHMEYRSBNITUR/CR-E™)
Frequency of iodine-rich food 79.845 <0.001
intake/(times-week™)

0 155(38.6) 44(11.0)
<1 155(38.6) 204(50.8)
1~2 79(19.6) 136(33.8)
3~ 13(3.2) 18(4.4)
EREBNTR/(CR-B™
Frequency of seaweed 100.781 <0.001
intake/(times-week™)
0 231(57.5) 94(23.4)
<1 135(33.6) 223(55.4)
1~2 27(6.7) 75(18.7)
3~ 9(2.2) 10(2.5)

23 EMBAYIEANS PTCc RFEXILHIX R
ZAREM logistic Bl)IRERLERE R, 5RIZE
tb, RREEMEBYS pTC N EEXR(P<0.05), H
, BREX. BFEMITES pTc XFEEEBX(P<
0.05) J13R 30
FIREBEERRBEREEREE G, BRETESH
?m# logistic B3 17 LR ETR, SRIZAELL, B
#EY)( <1 %A, OR=0.14, 95% CI: 0.06~0.29;
1~2 })\-}E‘ , OR=0.14, 95% CI: 0.07~0.29; =3 X -F&7",
OR=0.09, 95% CI: 0.02~0.33) 5 PTC M HRE R, H
R, BREX. BENIFES pTc KRB X(P<
0.05), ¥ 3,

wWww.jeom.org


www.jeom.org

#5323 &% | Journal of Environmental and Occupational Medicine | 2021, 38(11)

1189

#®3 EEHILCRBERERERFRN S EREID

Table 3

Multiple regression analysis on the risk of PTC in Shanghai

ERFRBRRIEERLEEG

2ER(AI)’ BB (Male)" Z(Female)" After excluding patients with a history
HXEZR (Risk factor) of benign thyroid conditions
OR(95%Cl) P OR(95%Cl) P OR(95%Cl) P OR(95%CI) P
ERBMRIBNUR/CR-B™)
Frequency of iodine-rich food intake/(times-week™)
0 1.00 1.00 1.00 1.00
<1 0.20(0.12~0.35) <0.001  0.29(0.10~0.81) 0.018 0.11(0.05~0.26) <0.001 0.14(0.06~0.29) <0.001
1~2 0.18(0.10~0.33) <0.001  0.43(0.16~1.16) 0.096 0.08(0.03~0.21) <0.001 0.14(0.07~0.29) <0.001
3~ 0.13(0.04-0.44) <0.001  0.13(0.02~0.96) 0.046 0.05(0.01~0.37) 0.003 0.09(0.02~0.33) <0.001
ERBNTR/ R
Frequency of seaweed intake/(times-week™)
0 1.00 1.00 1.00 1.00
<1 0.18(0.11~0.30) <0.001  0.21(0.08~0.57) 0.002 0.07(0.03~0.17) <0.001 0.19(0.10~0.36) <0.001
1~2 0.11(0.05~0.23) <0.001  0.47(0.12~1.91) 0.292 0.03(0.01~0.09) <0.001 0.11(0.04~0.26) <0.001
3~ 0.15(0.03~0.75) 0.021 0.07(0.00~1.11) 0.059 0.08(0.00~1.41) 0.084 0.17(0.03~0.95) 0.043
SEHBASIR/ R
Frequency of kelp intake/(times-week™)
0 1.00 1.00 1.00 1.00
<1 0.28(0.18~0.43) <0.001  0.26(0.11~0.65) 0.004 0.21(0.12~0.40) <0.001 0.22(0.13~0.39) <0.001
=2 0.24(0.11~0.50) <0.001  0.50(0.14~1.78) 0.284 0.08(0.02~0.26) <0.001 0.19(0.08~0.47) <0.001
3~ 0.21(0.04~1.18) 0.075 0.12(0.01~2.03) 0.143 0.06(0.00~1.09) 0.057 0.18(0.03~1.23) 0.080
FBNSUR/CR-AT)
Frequency of wakame intake/(times-week™)
0 1.00 1.00 1.00 1.00
<1 0.35(0.21~0.59) <0.001  0.26(0.09~0.72) 0.010 0.21(0.09~0.47) <0.001 0.32(0.17~0.61) <0.001
1~2 0.57(0.15~2.09) 0.394 1.37(0.18~10.42) 0.761 0.21(0.02~2.38) 0.210 0.62(0.16~2.43) 0.495
3~ 0.36(0.04~3.62) 0.388 = — 0.16(0.01~2.36) 0.183 0.53(0.05~6.07) 0.610
R RNSTUR R
Frequency of dried shrimp intake/(times-week™)
0 1.00 1.00 1.00 1.00
<1 0.44(0.29~0.69) <0.001 0.37(0.13~1.04) 0.060 0.38(0.21~0.69) 0.002 0.35(0.20~0.62) <0.001
=2 0.34(0.18~0.65) 0.001  0.44(0.14~1.39) 0.164 0.24(0.09~0.61) 0.003 0.33(0.16~0.71) 0.004
3~ 0.38(0.11~1.36) 0.138 0.10(0.01~1.19) 0.069 0.34(0.06~2.00) 0.234 0.16(0.03~0.74) 0.019
RFARNIUR/OR-FB™)
Frequency of mussel intake/(times-week™)
0 1.00 1.00 1.00 1.00
<1 0.66(0.40~1.10) 0.114  0.44(0.15~1.26) 0.124 0.76(0.38~1.52) 0.442 0.55(0.30~1.02) 0.059
1~2 0.30(0.09~1.04) 0.057 0.14(0.01~2.13) 0.158 0.32(0.07~1.51) 0.151 0.26(0.07~1.00) 0.050
3~ 0.39(0.03~5.02) 0.474 = — 0.30(0.02~5.27) 0.413 0.58(0.03~11.70) 0.721

[ EEXAEE. sMI. BREFSE. SURFRBAEXERE. FREREXRMERRSE. IRk
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74,

[Note]* : Adjusting for education, BMI, type of cooking salt, family history of thyroid diseases, history of benign thyroid conditions, occupation, total
energy intake, and history of CT examination in past 10 years. #: Additionally, adjusting for history of benign gynecological diseases, pregnancies,

HERE. BERENE. BRREFE. 1

regular menstruation, menopause, menarche delay, and usage of contraceptives or hormone drugs.
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MIAHNAVEN, BERIEFESFRAZHE N, ZIARER
ER, MATEREMELIREFREATFEREN, X
S LEERMEAKFLRALEEERSNL
2XKFEFX, BEIMBRRERGEMXERNBIBA
HE, veiga FV HARKRE, TICBEHE B A,
PTC K mEIFE, BXEIVARLER =L &M, 1
EFELRMKHABAIFMEZRRBRENERER,
RTIPEREBENRESHMEBARREXY, BThHMS5S
BRBREAZRNXRAEERN, NEH—THRRHT
Wik,

HEAREY B meta DA LI, FEFRBUNX, 455X
TAERABH(EIEER &, SMXE R B (8iE
RN (=2 d- B & pTCc BIXBLAE, BItbAARER
BARE X B8 REAAKTE. HP—RAE (R
X)MRERER, SHERASHERRKTF 91g A
HERRBENXKESHRRABH DT 45gA
BERY 0.44 2, ARERT LEEREEBHEN
5 MEMBYHITON, HIEHT BMIL KEEERE.
MBI EERTREF M PTC A WIBEREA R, #ITHMHF
logistic Bl)ARE i, ERERSARIZHER, BEE
MBS pTC A EXIEEE X, HREBERRKER
MEREER, SRETEBAEX.. TREEMEY
5 pTC AR M PR E X MEFIRIRE B IKBRA
ZENEER, MBARZZSEWAEBEDF A
Bz KR ALE. BHNITEEEMEY, olif
MEATRE R, #HMEEERMRERZ 5 R FIRER
R F LI, A, el R AR R
HABRENMENEES, MRZAIESHARALT, K
HEAEMEY, ARMEEI 7, #MAESH
KEREAR AT MAREREE, B RRRERR
0, BIE ESEANTPERIAEHMX, KX, B
wmAITREEMEYZ U7 BiR. REERMINIR
NERFSFAER EHEAXNEE. eAAREE
L. BRHEERS. KIIRRAEX. BHHMIFE
LZEMRY, —EREE L mERMAEK, miE
F AR Z 5| RRRAR R 1558, X B Fipn AR
BRI A RIER. AR EAREZINE BB RIMAR
5 PTC ZIBINX R, AIRESIBNBHRAZER LI
(23.1%F0 24.0%) B X, MMEIM T KBS IT K EE,

A FIEE XTI R IE T HF MR EER
s, INT EBEARGENEX. B BHEX. T
TAREEMEY, DITESH A PTC ZBHX R,
HF 24t 5= 2 Bl R G 3T BRI 5, R A& R EER

1Z1RE, EAMARNANNEEREBEYI A BIZHH AR
B, BB EERBERMEREG, ERAEMEY
2 PTC NRIFRE, —ERE LRV T RE, M
= BATIR R S SE IR XY I 45 R H AT IR IE .

ZEFTR, pTc EERAEMBYILLHIRTXIER
H,ERAEMEY(EX. BF. B RMIFE) A8
& PTC HRIFEE,

(Fat: gt EsmERIbA TSI O A E
FEIN. EEHMEERIREEEN. SHHEEE
WA FERERAR T EEIMEDR B SR FSLHEM
EZXI AN B A S 1. BXigl e BRI
ERs5mAIMNNBHIBENRAZ, REkE LEh
XEEENIAER, BRSMEREXNKRNRREEEH
TrhEwR, )
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