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Abstract : [ Objective] The aim of our study is to examine nodule prevalence in a population over 40 years old in
order to explore the relation between prevalence of thyroid nodules and metabolic parameters. [ Methods] A total of 1875
individuals who were over 40 years of age were received the questionnaire and underwent thyroid ultrasonography examina-
tions. Height, weight, waist circumference, blood pressure were measured.Levels of fasting blood glucose, fasting serum
insulin, glycated hemoglobin, blood lipids, thyroid stimulating hormone and free T; were detected. Body mass index
(BMI) and homeostasis model assessment—insulin resistance (HOMA—IR ) were calculated. [ Result] The study included a
total of 1875 subjects (513 men and 1362 women ). The age of subjects were between 41 and 113 years old, and the mean
age was 57.4+7.1 years old. The prevalence of thyroid nodules was 51.2%, and the prevalence of thyroid nodules in women
was significantly higher than that in men (53.4% vs. 45.2%, P=0.002). The prevalence of thyroid nodules was significantly
higher in subjects with hypertriglyceridemia (59.2% wvs. 49.5% , P=0.009) and hypertension (56.5% wvs. 47.8% , P<
0.001). Result of multivariate binary logistic regression revealed that hypertension (OR=1.405, P=0.002) , female sex
(OR=1.490, P=0.001), older age (OR=1.028, P<0.001), and hypertriglyceridemia (OR=1.589, P=0.005) were inde-
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pendent risk factors for thyroid nodules. The prevalence of thyroid nodules increased along with age, systolic blood pres-

sure and serum triglyceride level. [ Conclusion] The prevalence of thyroid nodules and metabolism—related diseases were

high in population over 40 years old. After adjusted for age and sex, hypertriglyceridemia and hypertension were possible

independent risk factors for thyroid nodules especially in women. In general, hypertriglyceridemia and hypertension might

play an important role in the pathological process of thyroid nodules.
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Table 1 Prevalence of thyroid nodules in different sex and age

Male Female Total
Age ; ; ; X’ P
n n with nodules % n n with nodules % n n with nodules %
40~49 51 18 353 145 68 46.9 196 86 43.9 2.063  0.151
50~59 226 104 46.0 827 420 50.8 1053 524 49.8 1.614  0.204
60~69 189 82 434 317 185 58.4 506 267 52.8  10.651 <0.001
70~ 47 28 59.6 73 54 74.0 120 82 68.3 2.739  0.098
Total 513 232 452 1362 727 53.4 1875 959 51.2 9914  0.002

n refers to the total number of each group; 1)P value of Male vs Female
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Table 2 Comparison of anthropometric and metabolic parameters between thyroid nodule group and non—thyroid

nodule group

Total subjects (n=1 875)

Male (n=513) Female (n=1 362)

Non—TN TN Non—TN TN Non—TN TN

(n=916)  (n=959) (n=916) (n=959) (n=916) (n=959)
Age 56.7£6.9  58.1£7.2  <0.001 58.6+7.3 59.9+7.4 0.056  55.8+6.5 57.6+£7.1 <0.001
BMI/(kg/m*) 23.6+£3.6  23.5+3.2 0.619 239434 23.8+2.8 0.784  23.7£3.5 23.6£3.3  0.749
SBP/mmHg 133.0£17.5 136.8+18.7 <0.001 135.3+19.3 137.9+18.5 0.122 132.0+16.6 136.4+18.8 <0.001
DBP/mmHg 76.4+10.2 76.1x10.7 0.536  78.7+11.0  78.0+10.8 0.447  75.3+9.6 75.4£10.5 0.792
WC/ecm 83.6£9.3  83.0+8.5 0.184  86.8+£10.0 86.4+8.6 0.620  82.1+8.6 82.0£8.2  0.672
TSH/(mlU/L) 2.7+6.1 2.4+4.7 0.244 2.312.7 2.2+£3.1 0.703 2.9+7.2 2.5+£5.1  0.216
FT./(pmol/L) 15.9+2.8  16.1x2.9 0.112 16.1+2.6 16.5£3.8 0.224  15.8+2.9 16.0£2.5  0.179
TG/(mmol/L) 1.34+0.72 1.44+0.93  0.008 1.46+0.84 1.6£1.0 0.109  1.28+0.65 1.39+0.90 0.010

TC/(mmol/L) 6.1+1.2 6.2+1.2  0.092
LDL-C/(mmol/L.) 3.19+0.93 3.24+0.95 0.275
HDL-C/(mmol/L) 1.30£0.29 1.32+0.28  0.077
FPG/(mmol/L.) 62+1.9 62420  0.777

INS/(U/mL) 11.6+8.3  12.6+8.7 0.020
HbAlc/% 58+1.0  5.79+0.90 0.913
HOMA-IR 3.2+2.7 3.5+2.7 0.031
MS/% 44.0 48.0 0.085
Hypertension/% 342 423 <0.001
Smoking/% 9.6 9.9 0.827
Alcohol consumption/% 22.7 21.2 0.421

5.8+1.2 5.8+x1.3  0.717 6.2+1.2 6.3+1.1  0.254

3.2+1.0 3.2+1.0 0.839
1.15+0.27

3.20£0.90  3.26+0.93 0.186

1.17+0.26 0.313 1.37+0.27  1.37+0.27 0.784

6.4+2.1 6.3+2.4  0.621 6.1+1.8 6.2+x1.8  0.393

11.6+11.7  11.7+¢8.7 0.878  11.7+6.2 12.8+8.7  0.005
5.9+1.2 58+£1.0 0221 576090  5.81+0.87 0.253
3.3£3.7 32426 0.852 3.2+2.1 3.6£2.8  0.004
40.6 40.1 0.912 45.5 50.5 0.067
39.5 46.1 0.131 31.8 41.1 <0.001
21.7 21.1 0.872 43 6.3 0.090
32.0 315 0.892 18.6 17.9 0.738

TN: thyroid nodules. BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, WC: waist circum-

ference, TSH: thyroid stimulating hormone, FT,: free thyroxine, TG: triglyceride, TC: total cholesterol, LDL-C: low—density li-

poprotein cholesterol, HDL-C: high—density lipoprotein cholesterol, FPG: fasting plasma glucose, INS: fasting serum insulin,

HbAlc: glycated hemoglobin, HOMA-IR : homeostasis model assessment of insulin resistance index, MS: metabolic syndrome.
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Table 3 Prevalence of thyroid nodules in different blood lipid level and metabolism—related diseases
Total subjects Male Female
MIN*® N% P MIN N% P MIN N% P
Normal 828/1 674 49.5 190/437 43.5 650/1 237 52.6
0.009 0.057 0.053
High TG 119/201 59.2 42/76 55.3 77/125 61.6
Normal 516/1 048 49.2 151/346 43.6 365/702 52.0
0.063 0.300 0.291
High TC 443/827 53.6 81/167 48.5 362/660 54.9
Normal 806/1 594 50.6 197/441 44.7 609/1 153 52.8
0.230 0.533 0.332
High LDL-C 153/281 54.5 35/72 48.6 118/209 56.5
Normal 370/750 49.3 70/175 40.0 300/575 522
0.200 0.093 0.475
Low HDL-C 589/1 125 524 162/338 47.9 42771787 54.3
Hypertension 406/719 56.5 107/218 49.1 299/501 59.7
<0.001 0.151 <0.001
Normotension 553/1 156 47.8 125/295 424 428/861 49.7
Normal 273/564 48.4 64/143 44.8 209/421 49.6
Prediabetes 418/805 51.9 0.278 97/220 441 0.820 321/585 54.9 0.180
Diabetes 268/506 53.0 71/150 47.3 197/356 55.3
Normal 452/888 50.9 151/327 46.2 301/561 53.7
0.840 0.581 0.869
Central obesity 507/987 514 81/186 43.6 426/801 53.2
Normal 671/1 298 51.7 159/348 45.7 512/950 539
Overweight 255/496 514 0.159 69/147 46.9 0.132 186/349 53.3 0.480
Obese 33/81 40.7 4/18 222 29/63 46.0
Normal 499/1 012 49.3 139/306 454 360/706 51.0
0.085 0.928 0.073
MS 460/863 533 93/207 44.9 367/656 56.0

* M refers to the number of subjects with thyroid nodules in each subgroup, N refers to the total number of subjects in each sub-

group; TG: triglyceride, TC: total cholesterol, LDL-C: low—density lipoprotein cholesterol, HDL-C: high—density lipoprotein cho-

lesterol, MS: metabolic syndrome.
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Table 4 Multivariate binary logistic regression analysis of independent risk factors for the presence of thyroid nodules
B SE Walds P OR 95%C1
Hypertension 0.340 0.108 9.921 0.002 1.405 1.137~1.736
Sex 0.399 0.122 10.666 0.001 1.490 1.173~1.893
Age 0.027 0.008 12.844 <0.001 1.028 1.013~1.043
High TG 0.463 0.167 7.725 0.005 1.589 1.146~2.204

B: unstandardized regression coefficients, SE: standard error, OR: odds ratio, 95%CI: 95% confidence intervals, TG: triglyceride
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A showed that the prevalence of thyroid nodules increased along with systolic blood pressure, and were significantly different

among different systolic blood pressure subgroups (x’=20.478, P<0.001) ; B showed that the prevalence of thyroid nodules in TG=

2.3 mmol/L subgroup was significantly higher than that in TG<2.3 mmol/L subgroup (x’=6.813, P=0.009).
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Fig.1 Prevalence of thyroid nodules in different SBP group (A) and prevalence of thyroid nodules in different serum TG

group (B)
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