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Abstract
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Background and Aims: Papillary thyroid carcinoma (PTC) generally has a good prognosis, leading to
relatively limited research on the psychological status of PTC patients. However, animal studies have
shown that PTC is associated with negative emotions, which may adversely affect the prognosis of the
disease. Therefore, this study was performed to explore the relationship between PTC and negative
emotions, focusing on anxiety and depression, to understand their association and provide information
for clinical practice and research.

Methods: Patients diagnosed with PTC after surgery in the Department of Thyroid Surgery at the
Second Affiliated Hospital of Nanchang University from June 2021 to April 2022 were selected as the
observation group. Healthy volunteers without a history of thyroid disease or thyroid surgery during the
same period were selected as the control group. The emotional status of the subjects in the past year was
assessed using a general questionnaire, the self-rating anxiety scale (SAS), and the self-rating depression
scale (SDS). Multivariable Logistic regression was used to analyze the connection of anxiety and
depression to the risk of developing PTC.

Results: Comparing the four components of SAS, there was no significant difference in the motor
tension scores between the observation group and the control group (P=0.496). However, the observation
group had significantly higher scores in psychological emotions, neurofunctional disorders, somatic
symptoms, and the total SAS score compared to the control group (all P<0.05). Comparing the four
components of SDS, there were no significant differences in psychological emotions and psychomotor
scores between the two groups (both P>0.05). However, the observation group had significantly higher
scores in somatic disorders, psychological disorders, and the total SDS score compared to the control
group (all P<0.05). Multivariable Logistic regression analysis of the 20 items of SAS showed that
anxiety, panic, insanity, tremors, somatic pain, numbness in hands and feet, palpitations, nightmares, and
sleep disturbances were associated with the risk of PTC. Multivariable Logistic regression analysis of the
20 items of SDS indicated that somatic and psychological disorder scores were related to the risk of PTC.
Conclusion: Negative emotions are associated with the occurrence and development of PTC, and there
may be mutual influences between them. Therefore, attention should be given to the psychological well-
being of both healthy individuals and PTC patients. The mechanisms underlying the association between
negative emotions and PTC require further exploration.

Thyroid Neoplasms; Carcinoma, Papillary; Emotions; Anxiety; Depression
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Table 1 Basic information of survey participants [n(%)]

WiEELH popiiE:cl
(n=397) (n=399)
A (%)
<35 12(3.0) 11(2.7)
>35~45 200(50.4) 205(51.4) o171
>45~<55 174(43.8) 166(41.6) '
=55 11(2.8) 17(4.3)
BMI(kg/m?)
<18.4(fA Bt 4%) 26(6.5) 30(7.5)
18.5~23. 9 IEH A Fi it ) 244(61.5) 225(56.4) 0168
24~27.9(JAH) 91(22.9) 116(29.1) i
>28 (B ) 36(9.1) 28(7.0)
P
% 121(30.5) 128(32.1)
0.647
& 276(69.5) 271(67.9)
HE
INF 50(12.6) 10(2.5)
g 154(38.8) 104(26.1)
<0.001
K 177(44.6) 261(65.4)
ol a 16(4.0) 24(6.0)
EZ S IR
i 245(61.7) 215(53.9)
Ex 137(34.5) 161(40.3) 0.062
= 15(3.8) 23(5.8)
TS URAR AL
PN/ 44(11.1) 157(39.4)
LI 340(85.6) 226(56.6)
<0.001
B 9(2.3) 14(3.5)
T 4(1.0) 2(0.5)
KA A
o= 39(9.8) 33(8.3)
0.445
w 358(90.2) 366(91.7)
S el
P 22(5.5) 19(4.8)
0.619
w 375(94.5) 380(95.2)
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Table 2 Comparison of individual SAS scores and total scores between the observation group and the control group (¥ + s)

TitH MELA (n=397) X REZ (n=399) Sz t 2 95% CI
NRSEi o Ee 9.21+1.955 8.49+2.068 0.72 3.125 <0.001 0.439~0.998
MZDIREEETL 5.76+2.056 5.58+1.898 0.18 2.566 0.018 0.554~0.094
Baht Rk 5.57+1.740 5.63+1.946 -0.06 -0.689 0.496 -0.317~0.197
UIESTEIN 16.04+3.844 14.59+3.996 1.45 5.191 <0.001 0.906~1.995
SAS EJ3 36.39+7.277 34.74+8.004 1.97 5.437 <0.001 1.258~2.542
2.3 MBASIEASDSESLLE W5 2 1 R A B i L O LR A5 97 43 LA B R SDS I

B SDS 3k 4 ANEB A oA, TR A GO B 28
IR LG E X (¥ P>005), H

S e TR A (¥ P<0.05) (%3).

1 A iz
*3 WBRALSIRASDS SMITFH5EITENLE (% +5)

Table 3 Comparison of individual SDS scores and total scores between the observation group and the control group (x + s)

TitH WMEEA (n=397) X2 (n=399) R ' P 95% CI
DG 2.79+0.949 2.88+1.028 -0.09 -1.283 0.190 -0.227~0.047
YR AR P 14.73+3.128 13.58+3.308 1.15 5.040 <0.001 0.703~1.597
Ktz sl 3.71£1.160 3.75+1.297 -0.04 -0.459 0.646 -0.211~0.131
PR 17.35+4.560 15.60+4.684 1.75 5.341 <0.001 1.108~2.392
SDS &4y 38.57+7.637 35.81+8.255 2.76 4.897 <0.001 1.655~3.865

KR (HP005); g, WA RK. FLEB
BRI . FRBE . OF. BRA L BRI
i3 45 VF 43 5 IR B 3L Sk R0 i XUBS: A B 8 ¢ R
(¥1P<0.05) (%£4),

2.4 FEESHRBEIAIREXRNZSERZSW

S T ik — 25 43 B £E PO IR AR 2L Sk R 1 s
M, X SAS 19 20 4~ 4% H #4717 £ I Logistic [1] I3 43
Br, @ilkin, A, k&, midma. §
A Z AR 5 AR R L S R g 0 XU T B

R4 SASEZEAZEEFSH
Table 4 Multivariable Logistic regression analysis of SAS

T H OR P 95% CI I YE| OR P 95% CI
FEIE KN
JLFBA ! - - il : - -
AH 1.756 0.001 1.243~2.482 N1 2.109 <0.001 1.281~3.473
AT HF 2.927 <0.001 1.968~4.352 EELiN) 2.350 <0.001 1.590~3.472
G 3.359 0.004 1.486~7.591 G 3.267 0.003 2.217~4.816
E AT
LR 1 — = JLFESA 1 — —
N 0.906 0.599 0.821~1.728 N 0.824 0.311 0.182~3.724
At 1.189 0.986 0.737~1.884 At 1.830 0.076 0.939~3.568
2 1.251 0.999 0.764~1.952 G 1.161 0.801 0.869~1.552
et LB
JLT A 1 — — LA 1 — —
N 2.130 <0.001 1.485~3.057 R 1.393 0.072 0.970~2.001
FELin) 3.180 <0.001 2.183~4.634 EElin) 1.343 0.735 0.243~7.413
2 3311 <0.001 2.033~5.392 ZH 1.929 0.002 1.265~2.943
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Table 4 Multivariable Logistic regression analysis of SAS (continued)

=] OR P 95% CI TiH OR 2 95% CI
IR TR

IR 1 — — JUPEH 1 — —

H 1.479 0.277 0.706~2.488 ANH 2.606 <0.001 1.821~3.728

EEiN) 1.003 0.085 0.924~1.391 EERin) 4.889 <0.001 3.237~7.384

g 1.209 0.999 0.688~2.916 g 3.751 <0.001 2.364~5.952
T ik} D

LS 1 — — JLPREHE 1 — —

N 1.725 0.001 1.261~2.359 N 3.811 <0.001 2.076~6.996

EEin) 2.423 <0.001 1.560~3.765 EEin) 4.990 <0.001 2.469~10.084

B 1.272 0.005 1.210~2.067 2 4.430 0.001 1.820~10.783
THIFSEZL IR

LTS 1 — — JLTEA 1 — —

N1 1.612 0.003 1.442~1.847 R 0.968 0.869 0.659~1.422

A} 0.874 0.767 0.358~2.133 A} 1.500 0.381 0.605~3.719

G 0.672 0.355 0.290~1.559 7w 0.500 0.262 0.149~1.677
AL ANRE ZIR

LR 1 — = LR 1 — —

N1 1.133 0.408 0.843~1.522 N 1.211 0.364 0.270~2.305

EENiny 1.314 0.311 0.775~2.227 FENiny 1.456 0.619 0.425~3.233

ZH 1.378 0.378 0.798~2.070 GH 1.835 0.998 0.114~4.075
IVl PRI B

JLFA 1 — — JLFEA 1 — —

N 1.325 0.144 0.908~1.933 N 1.588 0.066 0.971~2.598

ZERin) 1.204 0.348 0.939~3.568 EERing 3.558 <0.001 2.029~6.240

GH 0.868 0.512 0.570~1.324 ZH 4.160 <0.001 2.065~8.382
E2NS ZJ]

JLREA 1 — = JLREH 1 — —

N 1.059 0.727 0.768~1.458 N 1.202 0.936 0.875~1.651

EElin) 1.357 0.496 0.563~3.272 EELing 1.245 0.064 0.923~1.519

ZH 0.339 0.118 0.068~1.695 ZH 0.972 0.080 0.890~1.424
IR THEE B s

JUF A ! - - LTBH : - -

ANH 3.205 <0.001 2.207~4.652 N 2.606 <0.001 1.821~3.728

EELiN) 3.969 <0.001 2.677~5.884 A} 4.889 <0.001 3.237~7.384

2w 4338 <0.001 2.618~7.188 G 3.751 <0.001 2.364~5.952

2.5 MBS HRRBEIAIREXRNZERZSW

R T B — 25 3 M AR X FORR B R A R, X
SDS 1% 20 4~ % H #4717 £ JT Logistic 171 4 5317 . %%
Gy BENE . PR R AR TR . A S MO Y R 1S A
C A G 557 43 5 FOIR B 2L 3k R B LR TS W]
KFR (¥ OR<1); BRI RIS, AR DL. B
SRS . M D REIRASGE . WA EROE R — R
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Table 5 Multivariable Logistic regression analysis of SDS
TiH VLT OR(95% CI) ® JEHL 5 OR(95% CI) TiH VARG OR(95% CI) I TS OR(95% CI)
LG RER KRB BAER
FACAF PRI AS IR, T EEARIT FEAFE T A S T I AT TRIME
1 1 — 1 4 1 — 1
2 0.824(0.182~3.724) 0.311 1.756(1.243~2.482) 3 1.325(0.908~1.933) 0.144 1.237(0.332~1.579)
3 1.830(0.939~3.568) 0.076 3.359(1.486~7.591) 2 1.204(0.817~1.773) 0.348 1.308(0.978~1.836)
4 1.161(0.869~1.552) 0.801 1.343(0.243~7.413) 1 0.868(0.570~1.324) 0.512 0.764(0.473~1.295)
Fo— PR DR Hh ke i AR DR AT LT T ok
4 1 — 1 1 1 — 1
3 0.445(0.316~0.625) <0.001 0.361(0.242~0.540) 2 1.059(0.768~1.458) 0.727 1.163(0.668~1.583)
2 0.753(0.327~1.735) 0.506 0.457(0.173~1.211) 3 1.357(0.563~3.272) 0.496 1.453(0.672~3.336)
1 0.872(0.338~2.398) 0.013 0.546(0.183~2.017) 4 0.339(0.068~1.695) 0.118 0.376(0.279~1.753)
YRAAR A D HR R
Faifd—RZ R R e TR S IR — R R
4 1 — 1 4 1 — 1
3 2.109(1.281~3.473) <0.001 3.479(2.206~5.488) 3 1.393(0.970~2.001) 0.072 1.428(1.021~2.314)
2 2.35(1.590~3.472) <0.001 2.403(1.524~3.791) 2 2.927(1.968~4.352) <0.001 2.968(1.977~4.538)
1 3.267(2.217~4.816) 0.003 1.609(0.888~2.916) 1 1.929(1.265~2.943) 0.002 2.109(1.372~3.098)
K b REIRA LT E ORISR ]
1 1 — 1 4 1 — 1
2 1.725(1.261~2.359) 0.001 2.465(2.007~3.691) 3 2.130(1.485~3.057) <0.001 1.281(0.758~2.167)
3 2.423(1.56~3.765) <0.001 3.875(1.016~4.332) 2 3.180(2.183~4.634) <0.001 1.857(1.019~3.386)
4 0.272(0.11~0.67) 0.005 1.578(1.784~3.332) 1 3.311(2.033~5.392) <0.001 2.113(0.947~4.616)
KIS —FE 2 -5 255 4 S s
4 1 — 1 1 1 — 1
3 1.702(1.198~2.418) 0.003 2.376(1.989~3.443) 2 1.711(1.270~2.305) <0.001 2.018(1.377~2.796)
2 2.824(1.91~4.177) <0.001 2.214(1.357~2.997) 3 2.456(1.425~4.233) 0.001 2.337(1.563~4.552)
1 1.552(0.961~2.41) 0.074 1.783(1.050~2.326) 4 0.35(0.114~1.075) 0.067 0.449(0.258~1.637)
o5 Stk U He fb e A AT — e PR WA e RS 1
4 1 — 1 4 1 — 1
3 1.946(1.368~2.770) <0.001 3.333(2.022~5.494) 3 1.23(0.799~1.891) 0.347 0.745(0.423~1.312)
2 3.924(2.554~6.031) <0.001 3.635(2.220~5.952) 2 0.639(0.425~0.962) 0.347 0.286(0.160~0.510)
1 3.933(2.541~6.088) <0.001 1.891(1.243~2.878) 1 0.48(0.286~0.805) 0.005 0.151(0.07~0.329)
TR IR A T LA T R Feld H O A A A ATET
1 1 — 1 4 1 — 1
2 0.612(0.442~0.847) 0.003 0.424(0.284~0.633) 3 1.962(1.323~2.909) 0.001 0.761(0.414~1.401)
3 0.874(0.358~2.133) 0.767 0.851(0.292~2.481) 2 1.277(0.869~1.877) 0.212 0.283(0.146~0.546)
4 0.672(0.29~1.559) 0.355 0.534(0.184~1.551) 1 1.141(0.726~1.795) 0.567 0.293(0.134~0.641)
A ERL I KA EERRA R
1 1 — 1 4 1 — 1
2 1.202(0.875~1.651) 0.257 1.387(1.112~2.387) 3 3.205(2.207~4.652) <0.001 3.811(2.076~6.996)
3 2.445(1.323~4.519) 0.004 2.278(1.657~3.782) 2 3.969(2.677~5.884) <0.001  4.990(2.469~10.084)
4 0.272(0.090~0.824) 0.021 0.507(0.221~2.572) 1 4.338(2.618~7.188) <0.001  4.430(1.820~10.783)
OBk TR YN INRIRIE T A S 161 B dy
1 1 — 1 1 1 — 1
2 1.071(0.785~1.462) 0.664 0.361(0.046~2.834) 2 0.968(0.659~1.422) 0.869 1.033(0.768~1.556)
3 5.262(1.506~18.383) 0.009 5.149(1.314~20.176) 3 1.500(0.605~3.719) 0.381 1.67(0.891~4.338)
4 0.526(0.096~2.897) 0.461 1.025(0.702~1.495) 4 0.500(0.149~1.677) 0.262 0.662(0.371~1.789)
RILTCHOMERS ) = S G S TR ATI IR BB
1 1 — 1 4 1 — 1
2 1.133(0.843~1.522) 0.408 1.077(0.573~1.336) 3 2.606(1.821~3.728) <0.001 1.588(0.971~2.598)
3 1.314(0.775~2.227) 0.311 1.213(0.642~2.337) 2 4.899(3.237~7.384) <0.001 3.588(2.029~6.240)
4 0.378(0.134~1.070) 0.378 0.219(0.135~1.002) 1 3.751(2.364~5.952) <0.001 4.160(2.065~8.382)
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