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Work and lifestyle influencing factors for thyroid cancer among young and middle-aged patients
with thyroid nodules HU Jun, ZHOU Feng, JIANG Yongbin, XU Baiging (Department of Health
Management Center, Huadong Sanatorium, Wuxi, Jiangsu 214064, China)

Abstract:

[Background] The number of persons with thyroid nodules has increased rapidly in recent years,
and thyroid cancer caused by malignant nodules has become a key problem endangering the
health of young and middle-aged groups in China.

[Objective] To explore work and lifestyle influencing factors for developing thyroid cancer
among young and middle-aged patients with thyroid nodules.

[Methods] The subjects with thyroid nodules were reported by routine physical examines ordered
at the Huadong Sanatorium. We conducted a 1:4 matched case-control study in which 232 pa-
tients diagnosed with thyroid cancer from 2012 to 2022 were matched to 928 controls by gender
and age (5 years). A validated questionnaire was used to collect data on work and lifestyle be-
haviors. Univariate and multivariate logistic regression models were applied to explore potential
relationships between selected factors (including environment, working hours, stress, diet, exer-
cise, and mental health) and thyroid cancer. Spearman rank correlation was used to analyze the
correlations between variables.
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The results of univariate logistic regression showed a history of thyroid cancer reported among first-degree relatives (OR=6.059,
95%Cl: 1.007, 36.473), obesity (OR=1.973, 95%Cl: 1.296, 3.004), noise and vibration exposure (OR=1.988, 95%Cl: 1.143, 3.456), frequent
stress (OR=2.093, 95%Cl: 1.231, 3.559), frequent depression (OR=2.034, 95%Cl: 1.048, 3.947), frequent anger (OR=1.791, 95%Cl: 1.066,
3.012), frequent fried food diet (OR=1.535, 95%Cl: 1.026, 2.297), and frequent fast food diet (OR=1.836, 95%Cl: 1.048, 3.215) were risk
factors for reporting thyroid cancer developing from thyroid nodules, while regular meals (OR=0.245, 95%Cl: 0.061, 0.989) and frequent
exercise (OR=0.571, 95%Cl: 0.342, 0.952) were protective factors for reporting no thyroid cancer. The results of Spearman correlation
analysis showed that body mass index was positively correlated with frequent fried food, fast food, and sugary beverage diets (r=0.123,
0.083, 0.077, P<0.01), and negatively correlated with frequent depression and anger (r=-0.090, —0.070, P < 0.05). The results of multiple
logistic regression found that a history of thyroid cancer reported among first-degree relatives (OR=6.712, 95%Cl: 1.071, 42.066), obesity
(OR=2.032, 95%Cl: 1.321, 3.125), noise and vibration exposure (OR=1.991, 95%Cl: 1.089, 3.637), and frequent stress (OR=2.468, 95%Cl:
1.417, 4.300) were associated with an elevated risk of reporting thyroid cancer developing from thyroid nodules patients. Regular exercise
(frequency=3 times-week ™, > 30 min per episode) (OR=0.516, 95%Cl: 0.300, 0.890) was associated with a lowered risk of reporting thyroid

cancer.

Multiple risk factors associated with reporting thyroid cancer among young and middle-aged groups with thyroid nodules
are identified, such as obesity, noise and vibration exposure, frequent stress, and lack of exercise.

young and middle-aged; thyroid nodule; thyroid cancer; work; lifestyle; noise; vibration
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AR, n(%) 43(18.5) 116(12.5) 5714  0.017
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x2 PEFRRBETEELRERRREZWRARNEERE logistic B354 (n=1160)
Table 2 Univariate regression analysis on the influencing factors of thyroid cancer among young and middle-aged patients with thyroid
nodules (n=1160)

TE 3% SEBILR[n(%))] SFHRLA[n(%)] b SE Wald p OR(95%CI)

REEH E=E 84(42.0) 447(48.4) - - - - 1

BE 69(34.5) 340(36.8) 0.077 0.178 0.187 0.665 1.080(0.762~1.530)

a2 43(21.5) 116(12.6) 0.679 0.215 10.029 0.002 1.973(1.296~3.004)
—RERBRIESE b 19(8.2) 82(8.9) -0.084 0.266 0.100 0.751 0.919(0.546~1.548)

FRIRBRSESE 3(1.3) 2(0.2) 1.802 0.916 3.869 0.049 6.059(1.007~36.473)
TRAII58E XI55 5h 192(84.6) 805(88.8) - - - - 1

BK 5T 29(12.8) 89(9.8) 0.311 0.228 1.851 0.174 1.364(0.872~2.135)

RIS 6(2.6) 12(1.3) 0.739 0.506 2.129 0.145 2.094(0.776~5.649)
SRATEXRH/ <3 17(7.3) 64(6.9) - - - = 1

3~5 96(41.4) 416(44.9) -0.141 0.295 0.227 0.634 0.869(0.487~1.550)

>5 119(51.3) 447(48.2) 0.002 0.292 0 0.994 1.002(0.566~1.775)
YT {ERY[E/h <8 157(84.9) 628(81.9) = = = = 1

9~10 31(16.8) 123(16.0) 0.074 0.221 0.112 0.738 1.077(0.698~1.660)

>10 7(3.8) 16(2.1) 0.625 0.462 1.83 0.176 1.869(0.755~4.626)
BEYNRESE wa 6(2.6) 22(2.4) 0.088 0.467 0.036 0.850 1.092(0.438~2.725)

FRIZtESY 38(16.4) 120(12.9) 0.276 0.203 1.85 0.174 1.317(0.886~1.959)

IR EEIRTN 20(8.6) 42(4.5) 0.687 0.282 5.926 0.015 1.988(1.143~3.456)

5% 4(1.7) 13(1.4) 0.21 0.577 0.132 0.716 1.233(0.398~3.818)

=iEmEA 12(5.2) 57(6.1) -0.183 0.326 0.315 0.575 0.833(0.439~1.579)

TSR 12(5.2) 49(5.3) -0.023 0.331 0.005 0.945 0.977(0.511~1.869)

BNEE 4(1.7) 20(2.2) -0.229 0.553 0.171 0.679 0.796(0.269~2.351)
INIE—RKES x 78(33.6) 415(44.8) - - - - 1

B8R 130(56) 451(48.7) 0.428 0.159 7.274 0.007 1.534(1.124~2.093)

25 24(10.3) 61(6.6) 0.739 0.271 7.446 0.006 2.093(1.231~3.559)
DR —ESEERIT x 58(25) 291(31.4) = = = = 1

1BR 159(68.5) 599(64.6) 0.287 0.169 2.867 0.090 1.332(0.956~1.856)

28 15(6.5) 37(4) 0.710 0.338 4.408 0.036 2.034(1.048~3.947)
DB—ES/EE x 40(17.2) 196(21.1) = = = = 1

BR 158(68.1) 638(68.8) 0.193 0.195 0.985 0.321 1.213(0.828~1.778)

78 34(14.7) 93(10) 0.583 0.265 4.837 0.028 1.791(1.066~3.012)
EEh SR x 25(10.8) 82(8.8) - - - = 1

1BR 133(57.3) 420(45.3) 0.038 0.249 0.023 0.879 1.039(0.637~1.693)

2% 74(31.9) 425(45.8) -0.560 0.261 4.611 0.032 0.571(0.342~0.952)
BRI /R <2 105(45.3) 342(36.9) - - = = 1

3~5 48(20.7) 253(27.3) -0.481 0.193 6.222 0.013 0.618(0.423~0.902)

>5 18(7.8) 100(10.8) -0.534 0.279 3.655 0.056 0.586(0.339~1.014)
EESEERD/F 0~1 53(28.6) 189(25.6) - - - = 1

2~5 92(49.7) 346(46.9) -0.053 0.195 0.075 0.785 0.948(0.647~1.389)

>5 40(21.6) 202(27.4) -0.348 0.233 2.237 0.135 0.706(0.448~1.114)
JEBESE TR JH 45(19.4) 207(22.3) -0.178 0.184 0.937 0.333 0.837(0.584~1.200)

B 80(34.5) 358(38.6) -0.179 0.154 1.348 0.246 0.837(0.619~1.131)
e RARE 9(3.9) 31(3.3) 0.154 0.386 0.159 0.690 1.166(0.547~2.486)

SHYEIRE 20(8.6) 104(4) 0.428 0.205 4.330 0.037 1.535(1.026~2.297)

RERE 19(8.2) 43(4.6) 0.606 0.286 4.500 0.034 1.836(1.048~3.215)

BR 2(0.9) 9(1.0) -0.116 0.787 0.022 0.883 0.890(0.190~4.166)
=ENMEER Tae 4(1.7) 4(0.4) = = = - 1

Hacge 27(11.6) 103(11.1) -1.339 0.739 3.279 0.070 0.262(0.062~1.117)

8 201(86.6) 820(88.4) -1.406 0.711 3.905 0.048 0.245(0.061~0.989)

wWww.jeom.org


www.jeom.org

204 #445-5723:&% | Journal of Environmental and Occupational Medicine | 2024, 41(2)

8k 2
TE baES IR [n(%)] XBR4H [n(%)] b SE Wald x* p OR(95%Cl)
FREN HHRAE 7(3.2) 32(3.8) - - - - 1
THAERD 105(48.2) 422(50.7) 0.129 0.431 0.089 0.765 1.137(0.488~2.649)
RAE 106(48.6) 379(45.5) 0.246 0.431 0.324 0.569 1.279(0.549~2.979)
BEEEB/(gd™) >50 44(19) 168(18.1) = = = = 1
50~100 122(52.6) 524(56.5) -0.118 0.197 0.357 0.550 0.889(0.604~1.308)
100~250 57(24.6) 200(21.6) 0.085 0.226 0.139 0.709 1.088(0.698~1.696)
>250 9(3.9) 35(3.8) -0.018 0.410 0.002 0.964 0.982(0.439~2.194)
BSe/(gd™) >100 24(10.3) 98(10.6) = = = = 1
100~200 132(56.9) 539(58.1) 0 0.248 0 1 1.000(0.616~1.625)
200~500 65(28) 246(26.5) 0.076 0.267 0.081 0.776 1.079(0.639~1.821)
>500 11(4.7) 44(4.7) 0.021 0.407 0.003 0.960 1.021(0.46~2.266)
BEEER/(RAT) EN2 6(2.7) 18(2) = = = = 1
18/R(1~2) 150(66.7) 505(55.9) -0.115 0.480 0.058 0.810 0.891(0.347~2.285)
25 (>3) 69(30.7) 381(42.1) -0.610 0.489 1.555 0.212 0.543(0.208~1.417)
BE/OR-AE™) g 10(4.3) 26(2.8) - = = = 1
18/R(1~2) 79(34.1) 239(25.8) -0.152 0.394 0.148 0.701 0.859(0.397~1.861)
28 (3~5) 79(34.1) 400(43.1) -0.667 0.392 2.892 0.089 0.514(0.238~1.107)
FR(>5) 64(27.6) 262(28.3) -0.454 0.397 1.305 0.253 0.635(0.291~1.384)
ZHIR/CRAET Rz, 12(5.2) 44(4.8) = = = = 1
1B/R(1~2) 130(56) 500(54) -0.048 0.34 0.02 0.888 0.953(0.489~1.857)
£E(>3) 90(38.8) 382(41.3) -0.146 0.346 0.179 0.672 0.864(0.438~1.702)
KE/CR-BE™) N2 1(0.4) 7(0.8) = = = = 1
18/R(1~2) 61(26.3) 240(25.9) 0.576 1.079 0.285 0.593 1.779(0.215~14.735)
Z8(3~5) 96(41.4) 422(45.5) 0.465 1.075 0.187 0.665 1.592(0.194~13.095)
FR(>5) 74(31.9) 258(27.8) 0.697 1.077 0.419 0.528 2.008(0.243~16.580)
/0% g 47(20.3) 187(20.2) = = = = 1
1B/R(1~2) 102(44) 353(38.1) 0.139 0.198 0.495 0.482 1.150(0.780~1.695)
ZE(3~5) 47(20.3) 234(25.3) -0.224 0.228 0.964 0.326 0.799(0.511~1.250)
FR(>5) 36(15.5) 152(16.4) -0.059 0.247 0.058 0.810 0.942(0.581~1.529)
BYEIRE/ (R g 78(33.6) 409(44.1) = = = = 1
fB/R(1~2) 129(55.6) 438(47.2) 0.435 0.159 7.465 0.006 1.544(1.131~2.109)
ZE(3~5) 21(9.1) 74(8.0) 0.397 0.276 2.068 0.150 1.488(0.866~2.558)
HFX(>5) 4(1.7) 6(0.6) 1.252 0.657 3.626 0.057 3.496(0.964~12.675)

[E10R: LbiELL; c: BEXI(E, BMI: AEIEER; IEE: 18.5 kg:m2<BMI<24 kg-m™>, #BEE: 24 kg:-m><BMI<28 kg-m™2, BERE: BMI=28 kg-m™?; IRMA: 5

SURIA—FLLL; TOF: FHERIE 1 R,

xR3 PEERRBETEELRERRERE. AEREEMEM
T2 Spearman HHxM# 51 (n=1160, r)
Table 3 Spearman correlation analysis between thyroid cancer,
body mass index, and other selected variables among young and
middle-aged patients with thyroid nodules (n=1160, r)

TE FRERE hEHY
FRIRBRSE 1 0.075
BKEIRES 0.097" ~0.052
RSEARILI G4 0.065" -0.090"
S YhiELE 0.061" -0.070°
SHIEIRE 0.061" 0.123"™
RERE 0.063 0.083"
EREIREL 0.084" 0.077"

[3E]*: P<0.05, **: P<0.01, ***: P<0.001,

K4 PEERRBRETEEREPRBESMERNSER
logistic EY3534r (n=1160)

Table 4 Multiple logistic regression analysis on the influencing

factors of thyroid cancer among young and middle-aged patients
with thyroid nodules (n=1160)

TE 3% b SE Waldy’ P OR(95%CI)
REEE EE - - - - 1
BE 0.111 0.182 0.373 0.541 1.117(0.783~1.595)
BB 0.709 0.220 10.414 0.001 2.032(1.321~3.125)

—ERRESE BRERE  1.904 0936 4.134 0.042 6.712(1.071~42.066)
BEEYFIRRE BAEIRED 0688 0308 5.011 0.025 1.991(1.089~3.637)

DE—-RKEN T - - - = 1
B/R 0.330 0.172 3.652 0.056 1.390(0.992~1.950)
7 0.904 0.283 10.182 0.001 2.468(1.417~4.300)
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gR4
TE 5% b SE Waldy p OR(95%Cl)
EHSIE X = - - - 1
fBR -0.052 0264 0.038 0.845 0.950(0.566~1.593)

2% -0.661 0278 5.664 0.017 0.516(0.300~0.890)

[ 1 BRAERER. FRBERERLE. EYITRRE. DV ERR. &8
MR IRERF. ZBNEER. SR,

KRARRRTHRETFEFRRBETEELRE
BRBENZMH ITENEFTAAREMAR, KM
AERE. —R B RRBRERIEE . REIRMIFIERE.
LRI ZKENREERLAEFRFENERER,
M E B FWEE=3 XA, 8RB > 30 min)
Al BE B FIRA R ARV R IFE o

BrixTHEEWEMS FRERELZE X
REEBEFTFYIERFNCFESREM AR, T
BLRKRA) L BN AR IRET £ B R IRIREE
BRI, BHEST A DNA IZTEAEEER, SEEHUR
ZR{iL DNA W, IF L 5B, BiXXY) LERRBRALR L
HERE, Ml EEEERI B FME TEAR
B 5 FRERREAEEX, EUFESRYEMSE,
ZRIXE. B RAFAELBERS Y,
KRR LI BHEBNNEFE SRS RRREGH
XM, ZEMRESHEXERAREBEAFRLVE
Xo BEAENE, XARLAMEEIRIBESISK
RFRBRETEELERFRBENRBAEAS, BAE
ZMRARREEXMNARE, XTEEEHRRHR
EIMEXIRE, BE B MK BENX K, BT
FEMRRLIELE. EIFIEES BRERE X X,
IR EIRE & TS KK E STRIRER( B EITM) « &£
BRREINEMEE. BoESSRRBETHEELER
RIFEEEEX, EILENBMIEENRE L, &
MARRLEIMES FRBREFEAEAEX . ALMER
ZEMREBSEURENRIES, EEREER RIFH
PR, XM REFELZNE R (FIYRE=
3R, GRRIE > 30 min) X FARG RRIREE AR
SFRVRIPER

MERERES BREERZEIXRZETIER BEE
MRLIEEBANELEY S FREREXKIE S48
XL BENSTERIENSRI RSN R R
S RKATFEYENES, BREEFE KA TS
MEDB TR ARG (R B REN R E R R,
HRDEHAREERAN) LEREREBANEN BE

BASEEEN 10%UR", EEFTAHS AL, 532
JLE, ReJeei8d 7 X—HE", BHEERRERE
B2 18 N ANFRFR L E R logistic BT D R IME
EHRAMIFRY). RES—ESERENEXNA
RIXB IS RREREXIEINEX. thoh, REH
IR FEN— LA EY /(N Tk LB a5 iH
B ELSE) #— DI INFREER R £ R, B3R A
B L O EFE M. FRBRRERIEE B EYIFR
B, OERR. B8R RefE. ZENRER.
BRI EHITEER logistic [B)3Af5, RAIHIEAN
REBENBMFFERITFEE N MBEKTSRREE
EXRZTEX, R LK MBRRZ 2 SEERRRIEE
FEXLIE N, MKESMEBN RSB I RRERIL K
REHRE, SMEYNEL, BEBEANSTFR
BRIERIE R M B— B 518", XeTRe 2 THAUR
ANENHKXEREEX, SHAFRARZEREHETT
3. AR ABXENIFMRZ X, RALE1E
BANEBHaLX5RRBELREXKTHAERXE, B
FARKHA—T DT EMEMEY(NINMES) BN
1B —RRINAKR, Bk, SFlmERYENETEE
BB S AT ERR", —TR BB AT/
MRZIKR. Bx. IH@NFNRRRES R
PERY, BUNEEMEFAEMERAERRHA 50
ZHAZRESIEDTER, KR BREBANESH
REREX T AR AB ST F B XBER T, R
PR B H R & TX e B3 R BRI B (R IP (E Ao

KRAREE—EMS, F—, BEXTRERRE
ERRERRNARZAE AR, MIFH XS FIRER
EZNERE, SHRBETKPZEFRBETHIAE,
R FERAME RS RERRE T BEEEL A
BREEERN FL AMREEBXREIFETFEAR, X
ST EE IR RP T F R AR IR E BR R AR
BHAKRE—EREIRN F= FARBFERNER
NEE, FRT TFRXERERN TRETIRR. &
o BN ODERRFZHERREE, RALHE. 1F
MRRTEMPRRET RERERREENS
MERER; B0, XARFEERK, RERAE
=0

FEEIRTHMAREEFE—ERRMYE, BRTREH
FRIAERTRESRNEIIZHEE; R KRR
RO, ABFERRYE, TBEARK=AMXAIF
FERK; &5, AARKX R RRENRIELEH
—SM, FREREXENBREBERNRAZNESR
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BEEH—P AR,

& EFRR, R EERRRE T BE BT # R K
IRERMNBRE, EHEMRED, AEZERFMLL
FRHCHFIBE, BRE. SHbs. SREIHERE
REBYUNEN, ®REAFEHRESTENEEZST
BYIEEE, AIRe B B TR &2 FOIRBRE R X L, EXY
I SRR 2 BB FRIRBRE T3 B, FEBNftbfl]
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