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[Abstract] Objective: To explore the association of metabolic parameters and thyroid volume in Chinese adolescents. Methods: A
total of 1 097 middle school students aged between 12~15 years old (55.6% males) were enrolled. All the participants underwent
physical examination, biochemical test, and thyroid gland ultrasonography. The thyroid volume of normal, overweight and obese group
was compared. The association between the number of metabolic syndrome components and thyroid volume was analyzed to study the
association between metabolic parameters and thyroid volume. Results: In male, the differences of thyroid volume between normal and
overweight group (P < 0.01) or between normal and obesity group (P <0.01) were significant. In female, the difference of thyroid
volume between normal and obesity group (P <0.01) was significant. Among groups with different number of metabolic syndrome
components, the difference of thyroid volume was significantly different (F=10.64,P < 0.01). According to multiple regression model
parameters with significant association with thyroid volume were gender (3=0.607,95%CI:0.406~0.808, P < 0.01) , age(8=0.200,95%
CI1:0.107~0.294, P < 0.01) , systolic blood pressure(8=0.010,95%CI:0.002~0.018,P=0.014) , waist circumference (8=0.029,95%CI:
0.015~0.042, P < 0.01 ) and the waist-to-height ratio (8=3.317,95%CI: 1.661~4.973, P < 0.01). Conclusion : Overweight , obesity and
number of components of metabolic syndrome are significantly associated with the volume of thyroid glands in adolescents.
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Table 1 Basic characteristics of 1 097 adolescents
FEABERL B4 pegexil Fit
B [(n(%) ] 610(55.6) 487(44.4) 1097(100.0)
RS (%) 13.03 + 1.05 13.08 + 0.90 13.05 + 0.98
Wi FE (mmHg) 117.44 + 13.13” 112.47 £ 11.68 115.23 £ 12.74
#7KE (mmHg) 70.63 + 8.34" 72.86 + 8.12 71.62 + 8.31
L2 (WK /min) 87.83 +11.93" 90.43 + 12.53 88.98 + 12.26
Hmi(em) 166.15 £ 9.70” 160.16 = 8.31 163.50 +9.58
T (kg) 56.00 + 13.37" 51.93 +10.92 54.20 + 12,51
HEl (em) 68.39 + 10.18" 63.92 + 6.82 66.41 +9.12
WHIR 0.40 + 0.05 0.41 +0.06 0.41 +0.05
RE ] (em) 86.13 = 8.74' 84.88 = 7.70 85.58 = 8.31
25 1 M (mmol/LL) 4.99 +0.39" 4.88 +0.35 4.94 +0.38
S T B (mmol /L) 4.00 +0.77" 429 +0.76 4.13+0.78
“H ¥ = (mmol/L) 0.86 +0.48 0.95 + 0.44 0.90 + 0.47
HDL-C(mmol/L) 1.54 +0.30" 1.64 +0.32 1.58 +0.31
LDL-C(mmol/L) 2.010.61" 2.14 +0.62 2.07 +0.62
PRI (wmol/1) 411.91 +90.33" 340.47 + 74.50 380.31 +90.88
23 MRS (U/mL) 12.20 + 7.47 12.97 5.41 12.50 + 4.64
HOMA-IR 2.74 + 1.80" 2.83+1.23 278 +1.58
BMI(kg/m?) 20.32 + 6.9 20.52 +7.79 20.41 +7.35
FAR AR (mL) 5.40 £2.01" 5.82+2.04 5.59 +2.03

S peHARLE, P <0.05,7P<0.01,
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Table 2 Comparison of thyroid volume among normal,
overweight and obese subjects of different gen-

ders (xs)
5 e
21531 o HRRARARR o HURRBMATR
1% (mL) % (mL.)
R (n=857) 459 5.16+1.66 398 5.66+1.84
HBE(n=152) 98 5.87+191 54 6.02+1.58
NS (n=88) 53 6.60+3.74 35 7.33+3.71

HIEW4IME, P<0.01,
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Table 3 Thyroid volume in participants with different num-

ber of components of MS (mL,x +5)

MS 21 4385 i FAR BRSP4 AR
0'(n=692) 5.41 +1.61
1"(n=302) 5.67 £2.16
2°(n=70) 6.24 +3.27
=3'(n=33) 7.09 + 3.81

FIE 10.64

Pl <0.01

Z H LSD-t K358 1 a vs. b, P=0.60; a vs. ¢, P=0.001;a vs. d, P <
0.001;b ws. ¢,P=0.033;bvs. d,P <0.001;cvs. d,P=0.043,
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Table 4  Association between physical, biochemical
parameters and thyroid volume

95%CI

A5 i B TR TR P{H
P 0.607 0.406  0.808 <0.01
AR 0.200 0.107  0.294 <0.01
e e 0.010 0.002  0.018 0.014
ErikIE 0.000  -0.011  0.012 0.974
TR -0.007  -0.014  0.000 0.057
1% 0.029 0.015  0.042 <0.01

23 N I 0.101
Hih =T 0.096

-0.149 0.350 0.428
-0.119 0.311 0.382

HDL-C -0.073  -0376  0.230 0.637
LDL-C -0.077  -0223  0.069 0.298
SRR 0.000  -0.001 0.001 0.839
HOMA-IR 0.029  -0.043  0.100 0.430
WHIR 3.317 1.661  4.973 <0.01
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