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Study on the mediating effect of glycated hemoglobin on the association

between body mass index and thyroid nodule
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Abstract : Objective To explore the mediating effect of glycated hemoglobin (HbAlc) on the association between body mass
index (BMI) and thyroid nodules, and analyze the mechanisms of how an increase in BMI contributes to the development of
thyroid nodules. Methods We selected 1 627 individuals who underwent health examinations at a hospital in Shenzhen from
December 2020 to October 2023. Demographic data, physical examination, and biochemical test information were collected.
Logistic regression was used to analyze the association between BMI, HbAlc, and thyroid nodules. The bootstrap method was
used to assess the mediating effect of HbAlc on the relationship between BMI and thyroid nodules. Results Among the 1 627
participants, there were 520 males and 1 107 females, with males and females accounting for 32.0% and 68.0% of the
sample, respectively. The detection rate of thyroid nodules was 40. 9% (666/1 627). Significant differences (P <0.05) were
observed between the nodule group and the non — nodule group in terms of age, BMI, occupation, education level, salt intake,
HbAlc, and alkaline phosphatase levels. Multivariate analysis indicated that elevated BMI and HbAlc levels were risk factors
for thyroid nodules, with OR(95% CI) of 1.038 (1.002 - 1.075) and 1.297 (1.060 — 1.587), respectively. Mediation
analysis showed that HbAlc partially mediated the effect of BMI on the prevalence of thyroid nodules (8 =0.018, 95% CI
[0.007 - 0.035]), with the mediating effect of HbAlc accounting for 31. 58% of the total effect. Conclusion BMI and
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HbAlc are influencing factors of the risk of thyroid nodules, with HbAlc partially mediating the impact of BMI on the incidence

of thyroid nodules.
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Table 1 Comparison of Basic Characteristics of Study Participants

T BAM(n=1627) L5954 (n =666 ) FELE W H (n =961 ) % Py
AERE [ n(% ) ] 37.857 <0.001
YN 1549(95.2) 608(91.3) 941(97.9)
BN 78(4.8) 58(8.7) 20(2.1)
PR n(%) ] 2.245 0.134
5 520(32.0) 199(29.9) 321(33.4)
ks 1107(68.0) 467(70.1) 640(66.6)
BMI(kg/m?) [ M( Py ,Pss) ] 22.66(20.58,25.24) 22.86(20.81,25.33) 22.52(20.45,25.16) -2.550 0.011
BMI[ n(% ) ] 14.192 0.003
{9 97(6.0) 23(3.5) 74(7.7)
EH 920(56.5) 375(56.3) 545(56.7)
Felcia 470(28.9) 206(30.9) 264(27.5)
A 140(8.6) 62(9.3) 78(8.1)
B[ n(%) ] 15.373 0.004
SCHR A B 433(26.6) 169(25.4) 264(27.5)
HARNR 636(39.1) 237(35.6) 399(41.5)
R4 A5 139(8.5) 57(8.6) 82(8.5)
R4 27(1.7) 16(2.4) 11(1.1)
HoAhy 392(24.1) 187(28.1) 205(21.3)
TR (n( % ) ] 12.062 0.007
I LT 87(5.3) 45(6.8) 42(4.4)
B R 139(8.5) 62(9.3) 77(8.0)
Kot RAR 1164(71.5) 482(72.4) 682(71.0)
WA K L I 237(14.6) 77(11.6) 160(16.6)
WA (%) ] 0.090 0.765
I 1383(85.0) 564(84.7) 819(85.2)
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Fig.1 Univariate Logistic Analysis of Factors Influencing Thyroid Nodules
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Table 2 Multivariate Logistic Regression Analysis of the Association Between BMI and Thyroid Nodule Prevalence

B A i B Wald y* OR {1 (95% CI) Pia
HH 1 BMI 0.03 5.40 1.035(1.005 ~1.065) 0. 020
R 2 BMI 0. 05 10. 01 1.054(1.020 ~ 1. 088) 0. 002
i 3 BMI 0.04 4.27 1.038(1.002 ~1.075) 0.039
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Table 3 Multivariate Logistic Regression Analysis of the Association Between HbAlc and Thyroid Nodule Prevalence

Rl At B Wald y* OR 15(95% CI) P

R 1 HbAlc 0.39 14.89 1.480(1.213 ~1.807) <0.001
R 2 HbAlc 0.32 9. 64 1.375(1. 125 ~1.680) 0. 002
R 3 HbAlc 0.26 6.38 1.297(1.060 ~1.587) 0.012

TE AT | ORJAREIR A R 3R B8 T00 2 Y 1 AR i) s AR 3 e Y 2 AR b HE— D T HRY ORI AR A OL UL R e

BRRAEK

3.5 HbAlc /2 BMI = WARIR 45 7 K FL ) P A~ o
SF ABFSE R, HbAle KF-F1 BMI 7K - F 5 1
Sk HUR BRE5 1 BB 19 fE B PR R, Spearman #AH C 73BT
2L i 7% BMI 5 HbAle /K-S IEM S (p =0.36,P <
0.001) , 2% bootstrap 3% i — 3 #1 HbAlc 7 BMI
FITHR R 2515 S (8] (4 Fh AR o 45 S & B BMI Xf
FFOPR B 285 0 19 BB 1 EL 20 R [ B = 0. 039,95% CI
(0.004 ~0.074) 1,3f H HbAlc #4345 7 BMI X H!
ARG 45 5 HOR B2 [ B = 0. 018,95% CI(0.007 ~
0.035) |, BRUNAE N B = 0. 057, H 412500 Y 8% 17
I SRV Y 31, 58% 55U 2,

PR EE:
HbAlc

L3 e

f=0.018, 95%CI: 0.007~0.035

p=0.053, 95%CI:0.041~0.066 $=0.330, 95%CI:0.135~0.525

HABL G (%): 31.58%

fEREE:
BMI =0.039, 95%CI: 0.004~0.074

BEEBMN &R:
FARRGS TS

B2 LI Z0 8 FAE BML AR IR S5 Y S I 8] ) o A 2800
il

Fig. 2 Mediation Analysis of Glycated Hemoglobin in the
Association Between BMI and Thyroid Nodules
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