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Case-control study on relationship between diet quality and thyroid nodules ZHOU Wei',
WANG Zhengyuan®, XIA Qjan’, JIA Xiaodong®, ZANG liajie’, CUI Xueying’, LI Xiangting', GUO
Changyi’, WU fan” (1. Department of School and Nutrition, Shanghai Yangpu District Center for
Disease Control and Prevention, Shanghai 200090, China; 2. Shanghai Municipal Center for
Disease Control and Prevention, Shanghai 200336, China; 3. Shanghai Chemical Industry Park
Medical Center, Shanghai 201507, China; 4. Shanghai Medical College of Fudan University,
Shanghai 200032, China)

Abstract:

[Background] Both domestic and foreign studies on the diet quality of patients with thyroid
nodules are rare at present, and the relationship between thyroid nodules and diet quality is still
unclear.

[Objective] This study aims to evaluate the diet quality of thyroid nodules with the China
Healthy Diet Index (CHDI) and to explore the relationship between diet quality and thyroid
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nodules.

[Methods] We conducted a hospital-based case-control study in which 387 patients with thyroid nodules were matched individually
(1:1) by gender and age (+3 years) to the controls who ordered a routine physical examine and with negative thyroid nodules reported
by B-ultrasound in the same hospital. A structured questionnaire was applied to collect data on general characteristics and diet. CHDI
was employed to evaluate the diet quality of the two groups. CHDI is based on the Dietary Guidelines for Chinese Residents and the
recommended food intake in the balanced diet pagoda, combined with the dietary nutritional status of Chinese population. The index
contains 13 scoring components, and the highest total score is 100, with a higher score representing better dietary quality. CHDI
scores < 60, 60- < 80, and =80 are recognized as unqualified, qualified, and good diet quality, respectively.

[Results] The scores of the thyroid nodule cases were lower than the scores of the controls in total vegetables, dark vegetables, fruits,
and fish/shrimps (all Ps <0.05). The nonparametric test results found that there were significant differences in the distributions of scores
in total vegetables, dark vegetables, fruits, soybeans, and fish/shrimps between the case and the control groups (all Ps<0.05). The
percentages reaching the full scores in food variety, meat and eggs, and empty calories in both groups exceeded 60%, while the
percentages reaching the full scores in whole grains/beans/tubers, dairy, soybeans, and sodium were lower than 30% in the two groups.
The median CHDI scores of the thyroid nodule cases and the controls were 69.1 and 72.9, respectively; the cases' CHDI score was lower
than the controls' (P<0.05). The proportions of unqualified diet in the case and the control groups accounted for 23.0% and 13.7%
respectively (P=0.001). After being adjusted for education level, marital status, occupation, monthly household income per capita, body
mass index, hypertension/diabetes, energy, and iodine intake, the results of logistic regression analysis showed that the risk for thyroid
nodules was negatively associated with CHDI score (CHDI qualified group vs. CHDI unqualified group, OR=0.484, 95% CI: 0.291-0.804;
CHDI good dietary quality group vs. CHDI unqualified group, OR=0.414, 95% CI: 0.230-0.746).

[Conclusion] The diet quality of patients with thyroid nodules is lower than that of the control group, as the former reported lower
consumptions of total vegetables, dark vegetables, fruits, and fish/shrimps. Those who have good or qualified diet quality show a
reduced risk of thyroid nodules than those with unqualified dietary quality.

Keywords: China Healthy Diet Index; thyroid nodules; case-control study; diet quality
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AL MEBEFRRBRETEE. HithBRRE
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FirICEC XS BRI BEE B R ARBRE TR, BEPRE XTI
LHRIEB A TR TEVIRAR B BIOE, LURIAEE FIRAR
S EHREMMBELEMR D BAREREE XI
BE5®ROIIEE 1:1 MKRTE, 38R, FikEHE
£+3 %, HURE 387 SHIRBRE TR BIFIXT ER, A<FH
RBIT LEmERMBESFRODMEBTEEARS
BH#E(HRS: 2013-2), FIBIAEXNRANARHEE
HMBEREIEF.
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HBE—RAEREZE. P BENXRERITEH AL
SNRBHASIHNEYESREBAE.
122 BEEREMITN A FE CHDIIFES TS
B(TERBEERSEHREILISNA) (9FSRAEY,
CHDIl RUAHEERERIEM M THERREBHES
AR, SEPEABENEREFRNIEILN, HiT
DIEEE 13 MER: BYMEBAENENE 9 N, &
BRESNABHAY s 2/YMRrTERL
50 BXEES D RBERXS D KR 1090
10D KEX 109 RELXSsHMETFE 57,
YAFBERAER. AN ERY( BB M. BREINEL &
IHES) X 3 WA (BBRIER) BIEHIBAENEFR
ZHBY, HESH19N 10 1, BYMERLLITFNHE
MEZEY, (BRIER) EESXEMBAMELED
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80 PN ENBRREAGIE. MRG0,
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Table 1 China Healthy Diet Index (CHDI) scoring criterion

#Tf (Standards)

=R
Standard for

maximum score

CHDIFFS3 TR
CHDI component

R=E
Maximum score

ORI

Standard for 0 score

B (Food variety) e . 10.0

<5 varieties 212 varieties

ety

=100 d
Refined grains ® g & =0
RYMRrTEX®
Whole grains, beans and 0 240¢g 5.0
tubers ®
HREE . 150 oo
Total vegetables * e .
REHR . - oo
Dark vegetables * =t :
7K SR (Fruits) ® 0 >110g 10.0
Y32 (Dairy) * 0 >100g 10.0
K= Z(Soybeans) * 0 >10g 10.0
RIS (Meat and eggs) 0 250 g 5.0
=L
0 =30 5.0
Fish and shrimps * E
TAFIRERABR fHRELL - <10% 100
Calories from SoFAAS e :
#h(Sodium) ° >4g <lg 10.0
diReE R YA
= ) 13 >40% <20% 10.0
Empty calories
CHDIZ 43(CHDI score) = = 100.0

[7F]1a: L4184k ite
[Note] a: Calculated by 4 184 kJ.
1.4 SHHESH

K FA SPSS 25.0 B XS BURH T B EM 947, fE
BEINIFESD AR, XA PUEMMES 15K
IM(Pys, P) 1 18I, DX T EX AN B 2 R
R, FEFIAMXTERLARE B 15579 LI R FECXY Wilcoxon
RSHMRLE, FAEIAFMXTERL 8 7 78 L SR A EC XY
ESHKE, KA ZEE logistic [B])3 0 MR IT IR
RETTEBRESE CHDIR D ZEIX R, K KE
=0.05,

2 &R
21 BRER

HUNE 387 SAENRIIAE NS, FIREHEE
SENIR(ETF 2929k-d™) ZdE(EF 20920ki-d™)
IAEN R BB TEAOESIE. ERIATHIERGE
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REHIRGE, TR T2 BRGNS BT 343 3T, 7]
EEME 88.6%. PEWRIE M 91 X, 22t 252 X, £F
RSEE 7 25~80 % Z i8], mGIAM T BRATE X KIZ
E. Bl REAMBWAN. &MME/MERRBEHRB
Ji. BRI BEENERTRITF RN, MEERR
TARERBEBAESFENERERITERX(Y
P>0.05), FRBREE TR GIARTERA R A OFIFE
IER 20

xR 2 BREBEETRGIFNBERENR [n(%)]
Table 2 Characteristics of thyroid nodule
cases and controls [n(%)]

B AHE ) (Characteristics)
e IEE XFHRLH

434H(Group) V4 p
Case group Control group
(n=343) (n=343)
M 51(Gender) = =
B(Male) 91(26.5) 91(26.5)
2Z(Female) 252(73.5) 252(73.5)
F#8/% (Age/years) = =
<45 120(35.0) 120(35.0)
45~<60 162(47.2) 164(47.8)
=60 61(17.8) 59(17.2)
XEE
R 1.756 0.079
Education level
Ol 12(3.5 21(6.1
Primary school or below (3:5) ©1)
CE £
Middle or technical 121(35.3) 82(23.9)
secondary school
AZEARRLLE 210(61.2 240(70.0
College degree or above (61.2) (70.0)
YEIRAR T (Marital status) 2.335 0.020
EIE/FE 306(89.2 289(84.3
Married or living together (89-2) (84:3)
R/ B YR/ 1B/ B/ HAt
Single/divorced/widowed/ 37(10.8) 54(15.7)
separated/others
BRAl (Occupation) 0331 0.741
TEER A B (Employed) 273(79.6) 286(83.4)
H A 5i(Others) 62(18.1) 39(11.4)
R E(Farmer) 8(2.3) 18(5.2)
KEABBN/TT
Monthly household income 0.000 1.000
per capita/yuan
<5000 203(59.2) 203(59.2)
>5000 140(40.8) 140(40.8)
{&E (Body weight) 3.236 0.001
{K{AE (Low weight) 15(4.4) 17(5.0)
1E®1KE (Normal weight) 188(54.8) 229(66.8)
/R 140(40.8 97(28.3
Overweight/obesity (40.8) (28.3)
= MJE (Hypertension) 0.549 0.583
Z(Yes) 56(16.3) 51(14.9)
Z(No) 287(83.7) 292(85.1)

8k 2
EZKIF 5 (Characteristics)
4348(Group) S EIEz XFERLH 2 p
Case group Control group
(n=343) (n=343)
¥EFRI7 (Diabetes) 0.229  0.819
2(Yes) 12(3.5) 11(3.2)
Z5(No) 331(96.5) 332(96.8)
B EhFh(Salt category)
waEh N E
T 187(54.5) 198(57.7)  0.288  0.774
Mainly iodized salt
AFB N 133(38.8 117(34.1
Mainly non-iodized salt G28) (34.1)
¥
Half iodized and half 23(6.7) 28(8.2)
non-iodized salt
BEE/ugIM(Pss, Pys)] 6961.8 7241.2

1371  0.170

Energy /ugIM(Pas, P3s)] (5409.5,8983.9) (5919.1,9305.7)

E@%)\E/HE[M(PZSI Pys)]

lodine intake /ug[M(P,s, Pys)] 12.6(22,61.0)

40.6(7.9,82.1) 4.463 <0.001

2.2 CHDI FHRESBHE

TR HILAF T ERZE CHDI B2 I #5519 69.1.
72.9, 54 CHDI B R T RAE, EERBERITE
B X(P<0.001), fI£H CHDI 8% < 60. 60~ <80 F1=
80 73 BYEL M52 B9 23.0%. 55.7%F0 21.3%, XFERLARY
tbIliER 3, BB S R HEREAITFE X (2=3.340,
P=0.001) , 3% 3,

® 3 FRERETHGIFNE CHDI B3O KRS HIER

Table 3 CHDI scores and distributions in thyroid nodule cases
and controls

J 0 (i crribns +5 o
s B9 9375 /%(Distribution/%)
Group CHDI score oy e 51 BiF z P
M(Pys, Pss) Unqualified Qualified Good
fwfl(Case)  69.1(60.4,78.1)°  23.0 55.7 213 3.340 0.001
YFB&(Control)  72.9(65.0, 81.7) 13.7 58.0 28.3

[ Ja: FAASTTEENFANQL, HERBERITFEE N,
[Note]a: P < 0.05 by paired rank-sum test.

2.3 CHDI BN TR R R HIE

R RBIAF BRAMAZIT D WE 2 FHITLLIR,
Z£RET: FHAREEE. REBHEXR. KR, &iFk
B ETFTIIERARY P<0.05), FHATRZE. RE
B, KR BIFEF D H L5179 3.8, 4.5 7.7,
3.5, MY ERABF D HPUER D59 4.5.5.00 9.7. 4.2,
AANBHMZTD TR DB RNR 4.

RRAANFZSTLTR D D HHITHRAIN: &
BILAFTBAABRERSE. RBEX. KR, X2
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MBNREoPHTHNERERITFENX(2=4525, HEDIRBIHLLEITET 60%, MEAYMREE
P<0.001; P=0.002; P=0.001; Z=2.678, P=0.007; P= &, i3, KEE. MFDAFHE D RILLHIIET 30%,
0.002), MAABBYIME. ARL HEERYIMHE R4

=4 BRIRETHGIFIITE CHDI FiFn TSN RESHER

Table 4 CHDI component scores and their distributions in thyroid nodule cases and controls

43#5/%(Distribution/%)

CHDIFIFS I 1843 (Score) ,
CHDI component M(P,., Pr) 0% >0~<50%H 53 S0% A ~<7 53 5 22 P
0 point >0-<50% of full score 50%-<full score Full score

B (Food variety) 1.573 0.116
j7ffl(Case) 10.0(7.5,10.0) 0.0 9.3 30.3 60.3
X$8&(Control) 10.0(8.8,10.0) 0.0 8.7 22.7 68.5

7K R (Fruits) = 0.001°
FAfl(Case) 7.7(3.9,10.0)° 0.9 321 30.0 37.0
X$88(Control) 9.7(5.1,10.0) 0.6 23.9 26.2 49.3

24 (Dairy) 1.479 0.139
J&fl(Case) 4.6(1.2,8.1) 12.2 405 29.4 17.8
XFB&(Control) 5.0(1.2,10.0) 12.5 37.3 24.8 25.4

K =ZZ(Soybeans) 2.678 0.007
jAffl(Case) 4.6(2.2,9.1) 6.1 46.1 26.5 21.3
X4 88(Control) 5.8(2.7,10.0) 23 39.9 31.5 26.2

TBFIRE B2 fHBELL (Calories from SOFAAS) 1.640 0.101
f& 5l (Case) 4.6(0.0,9.8) 283 233 23.6 24.8
3$88(Control) 6.1(0.0,10.0) 25.4 20.7 23.9 30.0

#(Sodium) 0.567 0.571
J7ffl(Case) 8.5(6.6,9.7) 3.2 13.1 63.6 20.1
S$B&(Control) 8.5(6.8,9.6) 2.0 9.9 70.8 17.2

4hge B BYIEAELL (Empty calories) 1.254 0.254
j7ffl(Case) 10.0(10.0,10.0) 0.0 0.0 13.7 86.3
X4 88(Control) 10.0(10.0,10.0) 0.0 0.0 10.5 89.5

FEHI1 B ¥)(Refined grains) 1.012 0312
fl(Case) 4.7(3.4,5.0) 0.0 8.5 45.2 46.4
388 (Control) 5.0(3.6,5.0) 0.0 8.5 40.2 51.3

SRYZZT EIE(Whole grains, beans and tubers) 0.160 0.873
J7ffl(Case) 1.3(0.5,2.6) 7.0 66.2 18.4 8.5
X$B&(Control) 1.4(0.6,2.6) 4.7 69.1 18.1 8.2

B3R 22 (Total vegetables) 4525  <0.001
FAfl(Case) 3.8(2.0,5.0)° 0.0 32.7 353 32.1
X3 H8(Control) 4.5(2.8,5.0) 0.0 17.8 38.2 44.0

R BB (Dark vegetables) = 0.002"
J=fl(Case) 4.5(2.5,5.0)° 0.3 25.4 30.9 43.4
X4 88(Control) 5.0(3.2,5.0) 0.0 16.6 30.6 52.8

PIZEZE(Meat and eggs) = 0.747
JAffl(Case) 5.0(5.0,5.0) 0.3 5.0 17.2 77.6
X$B8(Control) 5.0(5.0,5.0) 0.0 35 19.8 76.7

& HFZE(Fish and shrimps) = 0.002°
fAfl(Case) 3.5(1.8,5.0)° 23 315 34.1 321
X4 88(Control) 4.2(2.4,5.0) 0.3 26.8 28.9 44.0

[ Ja: AR ITEXHMNILLE, RERBRITF RN, < BITEIEH < 5, #1T Fisher LK,

[Note]a: P < 0.05 by paired rank-sum test,*: Fisher’s exact test for expected cell counts < 5.
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24 BRIRETS cHDI B9 HIX A&

BEXAEE. BIERR. Rilk. KEAYAIK
A\ BMI. SIME/MERFBERBE R BEERBIBNE
AR, BT 1:1 BB ZEE logistic B3R TER
W: FRBEETERXS cHDI B9 ZEIZ X
(CHDI & #& £H vs.CHDI K & #& 4 , OR=0.484, 95% CI:
0.291~0.804; CHDI R #F 48 vs.CHDIF & 1& 48, OR=
0.414,95% Cl: 0.230~0.746) , TL3% 5.

x5 PBRBETERNLS CHDI BHHXHR
Table 5 Relationships between risk of thyroid nodules and CHDI
scores

CHID1§43(CHDI score) b Wald x° P OR(95%Cl)
A& (Unqualified) = = = 1.000
A718&(Qualified) -0.726  7.849  0.005 0.484(0.291~0.804)
R¥F(Good) -0.882  8.638  0.003 0.414(0.230~0.746)

[F AR REE. BRRR. Rl REAIBKA. BMI SILE/
WBRAREBREN. fEE2MBIBRNE,
[Note] Adjusting for education level, marital status, occupation, monthly
household income per capita, BMI, hypertension, diabetes,
energy, and iodine intake.

3 iTig

ZERFTR A CHDI AN BRI BREE T i 7 - X9 BR A B¥
HNERRE, BATHEANSEEMNRRIBESE
SNEBREMARREY, BERENRAERREE(diet
quality index, DQI) ™ F1{# B IX B 5 £ (healthy eating
index, HED ™ SRIEMEERRE, cHDI MEMER F K
EERERRENITMN,

XY CHDI R ME R REDHBHITONAIN:
WHAGEREE. RBERXAKRIBAEIEFXT
RBA, BaixTHRX. KRSRERBETXANHAR
B BEX. KREAERZEAMBENEN L FEY
B, e geEE SMEMENFINREIER, UEE
REBERNAEE; FANEIKRILET AT RN
AT, HERTER S K R 0T 5B 1A T AR A B AR
=R ERBE TN RES ST, BERA
AKX, EREFEEMHEHNLHIRS, X AR

RIUIRHIBEIFEBNERTXIIRA, FTaEHBE ™~
mRANEBRTXIIRAE, MItR—I 6324 ZMEA

BHEETRERBRETHNBRRREBEFNIARIIE
IR, SEMRER LM HRIELIMHHA
% CHDI B D TR BYIME. AEXL. deE ettt
BRR BB 60%, REAFLA AR
KBNRTE, AZXBNRTEAAEERYEN
HEEEFERAER BmAMNNRAAYNRT

HNE KSR MR FH DB LLHISET 30%, AR
FMENBEAYMETERL, hR KEREBARE,
MRS E, RN R,

A A EE CHDI AR RTIERHRERITK
I, CHDI BN B AT BRI B R IRBRETER M4
32 CHDI RE18LHRY 48.4%F0 41.4%, W EARE R R
ERFNEEEBRRIFLETHIXBEFEME. Knudsen
S 2EPINBREHNPERBEETHNEETENR
MAREMERZ, Ett A EEREREBIEFIERER
(a0: RB. KM R FEREHERNIUE) MEER
%, 1 2010 FEHN—IR 1271 BEE AR REARIR
BREEBNASBERBETXQEERX™, BaixTF
BRBETSERREMANIREBR, AHAREZN
ERRERIFMESABRRBRETXIQETE
BREFEIEE,

AR ERF A CHDI TN LBt X IR ARE TS
RO RNERREHIRITREBNXER, BE5—
ELF . X BAERBNEBYIME L, BlE A
EWREIZEE—FFARBN B Y ERMMZE R
HEMEBAE, JEEE—ENEMERE, (B
RIS FRBRE TTRANRE T RE—ERFKIE,

L, BRBRETSEEREBENXEEFHE
BRH, AR ERRARERBREDHRFEABERER
SRAE, FERMARBOATGRZE. REEX. K
RNBFLEYBAERTIEBA, MNUXE; &
AANBELIMHNRTESRL, K KEREBARRE, M
WIBALE,; AREAIEERERTNSIKAER
KRETHWRETEEREFEEA, BEAHREH
F AR D RRBIERASEIIESBELZE R,
AEFIIEME. KERSMRAH—TIEL,

(gt =gt EsmRmImps TSI OaRE E
FEN. BEmHEERIBREEEN. HHEEE
A FERERAR FEEIMEINE KX F MM
EZXI AT E A 28, B EiEmh g ER (5T
Elr2 S5HGIMxBNEENEL; Ri§kE LEh
XEERNIAER,; RSFERAENRNRIRESHT
FhZ=iko )
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