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The Relationship between Thyroid Function and the Risk Factors of Cardiovascular Disease
at Female Medical Checkups

Eun Hee Nah M.D. and Jeong Gyu Lee, M.T.

Korea Association of Health Promotion, Seoul, Korea

Background : Thyroid hormones play an important role in regulating lipid and glucose metabolism.
Thus this study was conducted to investigate the relationship between the thyroid hormone (FT4) or
thyroid stimulating hormone (TSH) and the cardiovascular risk factors and metabolic syndrome in
the individuals with subclinical thyroid dysfunction.

Methods : The female health examinee with normal range of FT4 were classified into three groups
according to the level of TSH; euthyroid group (n=4,410), subclinical hypothyroidism group (n=438)
and subclinical hyperthyroidism group (n=66). Age, blood pressure, BMI, fasting glucose, total choles-
terol, HDL cholesterol, LDL cholesterol, triglyceride, lipoprotein(a), and high-sensitivity C-reactive
protein (hsCRP) levels of serum specimens were compared among the groups and association of
FT4 or TSH with these parameters.

Results : Fasting glucose was significantly higher in subclinical hyperthyroidism than in euthyroid
and subclinical hypothyroidism groups (P=0.031), and total cholesterol was higher in subclinical
hypothyroidism than in subclinical hyperthyroidism (P=0.011). But the other factors showed no dif-
ference among the groups. The level of TSH increased as triglyceride increased, while FT4 decreased
as BMI or triglyceride increased. The FT4 also lowered when fasting glucose was above 126 mg/dL.
TSH was not related with the metabolic syndrome, but the possibility of the syndrome was 1.3 times
higher in the lowest quartile of the normal range of FT4 than in its highest quartile.

Conclusions : For the interpretation of FT4, its reference interval needs to be divided into 4 quar-
tiles, which can be used as one of the predicting factors of the metabolic syndrome. (Korean J Lab
Med 2009,29:286-92)
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&, 2229l (a)(lipoprotein(a): Lp(a)], 24%= C-9h3A4 o
Hitachi
 ZEYAHE,

‘éﬂxa](hlgh sensitivity C-reactive protein, hsCRP)&
7600 (Hitachi, Nakai, Japan)2.2 Z435%1
HDLiEﬂ _/_\_Eﬂi ZA] x]u]-’ 63%1—2 o]-/k]-/\]ok(Asan InC Hwa—
seong, Korea)& AME-8te] A o2 [ DLEYAEELS Dai-
ichi A]2F(Daiichi Pure Chemicals Co., Tokyo, Japan)& A
L3l aAHOZ 1p(@)2t hsCRP+ Daiichi Al9FS AR5}
o] setH e o8 245ttt hsCRPE &% $1= 0.03-30
mg/dLoIR 3, FH = 0.3 mg/dL U|Ee.2 31t

TSHE} FT4+= #7]skehiigs & 2499 (electrochemilumi—
nescence immunoassay)= ©|-835t¢] MODULAR ANALY-
TICS E170 (Roche Diagnostics, Indianapolis, IN, USA)2.2
Z7g513ie}, TSHeF FT49] aix]= A7 A E S Hedgt 19
ANIFE T9MI7ER] 2] 431 oA o] HAF A3HE Shapiro—-Wilk test
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AT A A7 ol dtol A FT4E vl w gl o,
FT4= B2 A7) 532220 A 1,406+ 0,24 ng/dL=
W =9k Ao 4] 1198+ 0.15 ng/dL, F-34F 1417
LA5IEolA 1.127+0.16 ng/dLE 714 2tHP<0.001)

(Table 1).
At B AP s ool A SR EE T S A
] H]"I%H% 'IH, _TO'_ 3 % I 7t]-/\l—}\ﬂ7]1_—.6LX —401]
A1 94.7+20.7 mg/dLE B A715+9] 90.3+14.0 mg/
dLelu, 754 7““@71 A5 l%ﬂw 89.8+15.4 mg/dLEC}

o] =Uth(P=0.031) (Table 1). TEHAHES T34 1A
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Table 2. Mean FT4 according to age

= To

= °° Age N Mean FT4 Pvalue

7leAskolAl 181.4+32.9 mg/dLi, B 5]
- 20-29 557 1.223+0.165 <0.001
1787i331 mg/dLQ} 94‘]] 311’15 X]'O]’C %i?ki—o—l/]', —?‘%AO]— Z:]— 30-39 1,930 1.209+0.155
A7 53152] 170.3+ 31,7 mg/dL} v]wshH oju] Q17 40-49 750 1.173+0.155
_ 50-59 939 1.175+0.158
— Al P T
] =tH(P=0.011) (Table 1). e} A&, kxS el 60-69 608 1.182+0.162
HDLEHAHE, LDLE2EHE, 54849, Lpla), hsCRP= 70- 130 1.171£0.162
A = Atolo xFo)7} glick. Total 4914 1.194+0.159
Table 1. Difference of variables among euthyroid and subclinical thyroid dysfunction groups
Subclinical hyperthyroidism e Subclinical hypothyroidism .

(n=66) Euthyroid (n=4,410) (n=438) Pvalue
TSH (1dU/mL) 0.050+0.08 1.978+0.89 5912+2.32 <0.001
FT4 (ng/dL) 1.406+£0.24 1.198+0.15 1.127£0.16 <0.001
Age (yr) 471128 437129 43.8+£13.3 NS
BMI 226+3.0 22.7+32 225+32 NS
Systolic BP (mmHg) 119.7+15.8 116.7+16.1 117.6+15.9 NS
Diastolic BP (mmHg) 71.0+94 69.2+10.3 70.1£99 NS
Fasting glucose (mg/dL) 94.7+20.7" 90.3+14.0 89.8+154 0.031
T. Cholesterol (mg/dL) 170.3+31.7' 178.7£33.1 181.4+£329 0.029
LDL-C (mg/dL) 106.3+28.9 113.1£31.9 115.7+£31.9 NS
HDL-C (mg/dL) 53.6+10.9 544492 54.4+88 NS
Triglyceride (mg/dL) 86.0+484 91.1£57.9 95.2+52.0 NS
Lp(a) (mg/dL) 13.4£12.6 16.1£18.1 156.9+£174 NS
hs-CRP (mg/dL) 0.09+0.14 0.15+0.63 0.13+0.26 NS

*Pvalue derived from one-way ANOVA that used to evaluate differences in the 3 groups; 'P<0.05 from the posthoc comparisons (Dunnett t) of the

investigated variables between euthyroid and subclinical hyperthyroidism.

Abbreviations: BP, blood pressure; BMI, body mass index; T. cholesterol, total cholesterol; LDL-C, LDL-cholesterol; HDL-C, HDL-cholesterol; Lp(a),

lipoprotein(a); hsCRP, high sensitivity C-reactive protein; NS, not significant.
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Table 3. TSH levels according to the levels of each cardiovas-
cular risk factor
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Table 4. FT4 levels according to the levels of each cardiovas-
cular risk factor

BMI TSH (mean+SD) Pvalue BMI FT4 (mean+SD) Pvalue
<28 2.331+£1.825 NS <23 1.217+0.212 <0.001
23 to <25 2.479+4.000 2310 <25 1.182+0.201
25to <30 2.359+2.880 2510 <30 1.187 +0.363
>30 3.766+2.086 >30 1.151+0.188

BP NS BP NS
SBP <130 or DBP <85 2.289+1.528 SBP <130 or DBP <85 1.197 +0.159
SBP >130 or DBP =85 2.354+1.779 SBP =130 or DBP =85 1.186 +0.158

Fasting glucose NS Fasting glucose <0.001
<100 2.413+£3.140 <100 1.201+0.248
100-125 2.149+1.468 100-125 1.219+0.238
>126 2.961£7.495 >126 1.176 +0.184

T. Cholesterol NS T. Cholesterol NS
200> 2.379+2.830 <200 1.209 +0.268
200-240 2497 £4.441 200-240 1.179+0.162
>240 2.316+1.479 >240 1.185 +0.171

LDL-C NS LDL-C NS
<100 2.272+2.332 <100 1.227 +0.328
100 to 130 2.392+2.563 100to 130 1.191 +0.187
>130 2.576+4.602 >130 1.180+£0.166

Triglyceride 0.008 Triglyceride <0.001
<150 2.283+1.586 <150 1.199+0.158
>150 2.463+1.586 =150 1.156+0.158

HDL-C NS HDL-C NS
>50 2.399+3.428 =50 1.201 +0.180
<50 2.400+2.539 <50 1.204 +0.351

Abbreviations: See Table 1.

3. Y 7St tHAISF 20| A

= i, Zk W 9lol|A] fHAFo—%l S v uPS o, 7P e
AHESlelA o MR QIR o] 7HE & AHESIelIA] Kt 134 ¢
S=kTHEAR]: 0.732, 95% Al2]77E: 0.548-0.979) (Table 5).
FT49] 7P whe AHR9It 7H 28 ARESIO)A 9] Tk S
TRk FAS vl B, vvke dgo] wHas
AARE o, FT47} 7P @2 919] 397 718 =& 79l
AETE 144 o 2AY9Ro] =9k (M}Hl 0.70, 95% ~1=|++
7+ 0.57-0.86) (Table 6). 21840 A=, FT47} 7 W2
AHE910] 79-of HAI9IF 0] B =9k Ur AR} weta s A
7ot 2AYS151 ) Aol glgle. LEFE g0 wais
AARE o 7P =2 AHES10] 7 Oﬂ LAY 91Fo] 168 o =
QRO UNEAH]: 1,56, 95% A1FTE7E: 1.20-2.03) (Table 6), 3L

FAAGEZE 7P e ARRSleA gl e] 1.8u) o =

QEIL(A]: 0.54, 95% A ZF-7E 0.41-0.71) (Table 6), HDL

Abbreviations: See Table 1.

Table 5. Independent associations between FT4 level and me-
tabolic syndrome

People MS
(N) (%)

1(0.800-1.088) 1,185 124 1 0.204
Q2(1.089-1.190) 1,339 105 0927 (0.716-1.200)  0.564
3(1.191-1.300) 1,149 9.2 0.883(0.668-1.165) 0.378
4(1.301-1.900) 1,138 7.8  0.732(0.548-0.979) 0.035

FT4 (ng/dL) OR (95% Cl) for MS  Pvalue

Abbreviations: Q, quartile; MS, metabolic syndrome; OR, odds ratio;
Cl, confidence interval.

A 7P S ARESIelA 136 B ISl ol
77, 95% A1 77F: 0.64-0.91) (Table 6),

LAy

3L, TSHEE S787 L Zhavshe
b 714-/%]—/\}17]‘_5. 10]._0]1,]— _“T'_ZA]— @-A]—/\H7]‘_g.6(‘)1—73%—0]]/\ﬂ7

jm ¢
FT4e 7574 W71 s Ak, A8, #5781

u}



290 Lt23] - ol

Table 6. Prevalence and odds ratios (95% confidence interval) for each component of metabolic syndrome according to serum FT4
quartiles

Variables Q1 (lowest) Q2 Q3 Q4 (highest)
Prevalence (%) 26.9 22.3 18.8 18.1
Obesity OR (95% CI)' 1 0.78 (0.65-0.94)* 0.63(0.52-0.77)* 0.60 (0.49-0.78)"
OR (95% CI)} 1 0.84 (0.70-1.02) 0.73 (0.59-0.89)* 0.70 (0.57-0.86)*
Prevalence (%) 24.0 225 205 19.9
Increased OR (95% CI)' 1 0.92(0.76-1.10) 0.81(0.67-0.99)* 0.79 (0.65-0.96)*
BP OR (95% Cl)} 1 1.07 (0.87-1.31) 1.05 (0.84-1.30) 1.01(0.81-1.26)
Prevalence (%) 11.0 11.5 1.2 131
Increased OR (95% CI)' 1 1.06 (0.83-1.35) 1.02(0.79-1.32) 1.22(0.95-1.57)
Fasting glucose OR (95% CI)’ 1 1.22(0.94-1.57) 1.27 (0.97-1.66) 1.56 (1.20-2.03)*
Prevalence (%) 159 125 9.9 8.1
Increased OR (95% CI)' 1 0.76 (0.61-0.94)* 0.59 (0.46-0.75)* 0.47 (0.36-0.61)*
Triglyceride OR (95% CI)’ 1 0.83(0.66-1.04) 0.68 (0.53-0.87)* 0.54 (0.41-0.71)*
Prevalence (%) 322 323 31.2 26.5
Decreased OR (95% CI)' 1 1.00 (0.85-1.18) 0.95(0.80-1.13) 0.76 (0.63-0.90)"
HDL-C OR (95% CI)} 1 1.01(0.85-1.19) 0.96 (0.81-1.14) 0.77 (0.64-0.91)

*P<0.05 in logistic regression analysis; 'Non—adjusted; 1Age—adjusted.
Abbreviations: See Table 5.
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