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43S EAUYe R ST AFAT e A A A A= E 28 (thyroid stimulating hormone)
o T S ate AAE(= -1 g/em’)o] 161007 plU/ml, F3F ~25 g/em)°] 1.82+0.08 plU/mt, FHEE
(< -25 g/cm) o] 3.140.27 plU/mlE T-score’} a2 £71619 th(p<0.001). =3k AE 3} FBSE HASAS v, #8
Elo] Z 21 (free thyroxine)oll W3t Hit 3k AAFo] 1.30+0.01 ng/dl, FAZF70] 1.22+0.01 ng/dl, SThEEv-o] 1.13+0.4
ng/df?i T-score7} AT A THP<0.001). 2402 31dx7]5 0] A4l AlelA] T-score?] Ao 74
A}=% 22 (thyroid stimulating hormone) & 5741713, f2] Elo]Z2l(free thyroxine)E #HAAIZITH
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Abstract This study examined the impact of osteoporosis on thyroid hormone in health check-up examinees. The
study subjects were 1,117 adults, 20 years and over (636 males, 481 females), who underwent a health package
check-up at the general hospital G from January to December, 2011. After adjusting for factors, such as year and
gender, the mean thyroid stimulating hormone increased with decreasing T-score (Normal[ > -1 g/cmz],l.61:t0.07uIU/
n¢ and osteopenia[-1 >, > -2.5 g/em’],1.82+0.08uIU/n¢ and osteoporosis[< -2.5 g/cm’],3.14+0.27ulU/ml). After
adjusting for factors, such as gender and FBS, the mean free thyroxine decreased with decreasing T-score(Normal,
1.30+0.01 ng/dl, and osteopenia, 1.22+0.01 ng/d{, and osteoporosis, 1.13+0.04 ng/d{). Conclusion. These results
suggest that a decrease in T-score might increase the thyroid stimulating hormone and decrease the free thyroxine
levelin euthyroid adults.
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(diastolic blood pressure, DBP)2 AAL A 3| @AMA}7}
0%t AAE Fg = 1ksAbe e ol 95 ek
A E YA (AND TM-2656P, Japan) & AH8-5}o]
, SBP®] @A A]= 140 mmHg, DBP2] A ]
90 mmHg o2 SFATH23]. HHA A= FHARES
g o5 10A1FH S8 R A 3 oA
e A 5 Aol A] Pt P 35t
ZAFel Total cholesterol(TC), Triglyceride(TG),
HDL~cholesterol(HDL-C), Fasting blood sugar(FBS)+
AbE 3}8HEA 7] (Hitachi 7060, Japan)& ARg-ate] =4
3kl ar, ZHzte] @A x]+= Total cholesterol 200 mg/dL,
Triglyceride 150 mg/dL, HDL-Cholesterol 243 40
mg/dL, ¢4 50mg/dL, Glucose= V=r @ 38ts] 715
[24]©.% 100mg/dL=E at3ick. TSH ¢ FTue AF &4
W2 7] (Axsym, USA)E AH&3le] Z4 314

—_

o o
o o
$307

f

2 W orfr N et
>
2,

S e gEAel e 2UE £
(T-score)o|th. HEE F2|= o|FdyA] WAbd =4
= =47](Dual Energy X-ray Absorptiometry, DEXA)
¢l HollogicAF2] QDR-4500W (S/N 47818, Waltham,
MA)E o]&3lo] @3(LI-14)dA =9 #7148 HeE
St T-score([(FAH-#-2 Jo] A gh/xE
ZHE AFEsF A, WHOA 273t T-score?] el
w2} -1 g/em’ oS A4, 249 g/em’ ool A -1
g/om’ MTHE FHAZ 25 g/em’ HRRE FUEZO

2 EFsIATH25].

2o

24 XXz ¥ 2AM

2t72.9] SAIHE = SPSS WIN(ver. 180) SAXZ=21
S o] &3t tidAte] E29% TSH, FTyell tist 3
ko) 9] 742 independent t-test®} ANOVA testE
AAetsar, TSHE FTuell tigh ANCOVA testE Al
sto] TSHeF FTyol 93s Fv 808 2%
T-scoreol| W& TSHS}F FT49] B ghe vussich =
& BAFY fFoFa p<O06E BAsATh

3.1 SITCRARIC| ULHE SN

B ATE ATIEe] A AT L11TE e
2 Aol 6367 (56.9%), o173 ¢] 4817 (43.1%) 1Tt
AHL HBEITDAR ZARE YL,
BMI H#3k2 23.70£3.20 kg/m'o| Stk tiAAE2] ol
ArL & TC, TG, HDL-C #2217+ 191.10+38.34
mg/dL, 128.14+97.08 mg/dL, 51.46+12.14 mg/dLo| L,
FBS gk 9%5.68+17.09 mg/dLol ). tidAbsel &
ol 3 Fx F SBPe} DBP #Hige 47
1233241237 mmHg, 7550956 mmHgol 1t} thd=}
59| T-score B -0624121 g/em’o1AaL, FTy
B 1.26£0.27 ng/dl, TSH B3 1.74£1.74 ulU/
mle] 1 th.(Table 1)

>

lo,

N

-

3.2 tH&Rte| E-4oll WE TSHRL FT42| B
Zt gl
kel B4 & TSHelA Hiato]lE Hole ¥
= A= (p=0.011), 4 (p=0.020), T-score(p<0.001) S|
3L, FTyolA Hitxbo] & o= Wt A (p<0.001),
FBS(p=0.012), T-score(p<0.001) So]At}.(Table 2)

[Table 1] General characteristics of subjects
N(%), M£SD (N=1,117)

Variable Category N(%) Mean=SD

Age (year) 20~29 65(5.8) 45.75+10.71

30~39 202(26.1)

40~49 322(288)

50~59 326(29.2)

60< 112(10.0)
Gender Male 636(56.9)

Female 481(43.1)
Hight (cm) 166.15+31.36
Weight (kg) 65.02+11.21
*BMI  (kg/m’) 23770+3.20
PTC (mg/dL) 191.10+38.34
TG (mg/dL) 128.14197.08
*HDL-C(mg/dL) 51.46+12.14
‘FBS (mg/dL) 95.68+17.09
‘SBP (mmHg) 123.32+12.37
"DBP (mmHg) 7550£9.56
T-score (g/cm’) -062+1.21
°FTy (ng/db) 1.26+0.27
MPSH (uIU/nd) 1.74+1.74

“BMI: body mass index, FTC: total Cholesterol, ¥TG: triglyceride, °
HDL-C: HDL-cholesterol, “FBS: fasting blood sugar, ‘SBP: systolic
blood pressure, “DBP: diastolic blood pressure, °FTy free thyroxine, *
TSH: thyroid stimulating hormone.

3.3 HHHLE HHESE £ T-scorelf U2
TSH2} FT,o| HWxH|w
HHAREE B3 F T-scoreol] WE TSHE} T49)

|
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Hord| e Table 33 2} o, AW
T-scoreol W& TSHY 3 gHM*SE)ol A
1614007 plU/ml, FHATTS
FoT2 314+0.27 WlU/mMLZ2 Aol
¥ 2rhEFelA st 57k aL(p<0.001), 43
, FBS 5% ®A3} T-scored] W& FTu9 H gk
(M2SE)ell Al A2 1.3040.01 ng/dl, 274
1.22+0.01 ng/dl, ZTHe52 1.13+0.04 ng/de2

ol Hlgte] E4A4FI SthEEdA el
ME]'(D<O.OOD.

=
)

A}

(e}
1.82+0.08 pIU/me,
H] 3}

B b

=

1.

[Table 2] TSH and FT4 levels according to clinical
characteristics of subjects M+SD (N=1,117)

Variable Category (],}[?/I;nlﬂ) p-value (nI;;(; 0 p-value
Age 2029 1.63+1.09 011 130:003 037
(vear) 30-39 1.63+1.17 1.28+0.28

40-49 1.75+1.40 1.24£0.14

50-59 167£1.20 1.2620.30

60< 267+1.21 1.22:025
Gender Male 1.64+1.42 020 1.29+0.28  <0.001

Female 1.89+2.03 1.22£0.29
“BMI 25> 1724147 A9 1.26£0.30 73
(kg/m’) 2%5< 179£2.11 1.26+0.26
f1c 200> L74+172 1 126£020 928
(mg/dL) 200< 1.80+1.59 1.27:0.26
G 150> 1745188 972 126+030 538
(mg/dL) 150< 1.741.14 1.25£0.24
SHDL-C M=>40 or F=50 1.73+1.87 69 1.25£027 161
(mg/dL) M<40 or F<50 1775117 1.29:0.34
FBS 100> 1744178 511 1.27+0.30 012
(mg/dL) 100< 1.80+151 1.23:023
‘SBp 140> 174175 836 121+029 911
(mmHg) 140< 1.78+1.26 1.26£0.24
"DBP 90> 1754175 923 1.27£0.29 662
(mmHg) 90< 1.72£1.20 1.25+0.24
T-score -10< 159123 <0.001 1.30£025  <0.001
(g/em’)  -25<, <-1.0 1.83+1.56 1.23:0.34

25> 3224529 1.11£0.21

‘BMIL: body mass index, FTC: total Cholesterol, *TG: triglyceride, b
HDL-C: HDL-cholesterol, “FBS: fasting blood sugar, ‘SBP: systolic
blood pressure, "DBP: diastolic blood pressure
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(2010)
A TSHE lumbar spine BMDQ} 9] FIA(p<0.01),
= 2943 (p<0.001)7F ATk 3493 Weryha
5(2011)2 hypothyroidismo| 4] lumbar spine BMD7}
Hadtal 2A9EeRls ST B4
Lee 5(2006)2 4131 9] A& o= Al ‘?ﬂ‘?oﬂ
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[Table 3] TSH and FT4 levels according to T-score (N=1,117)
Crude TSH (M+SD) Adjusted TSH" (M=SE)
(uIU/m0) p-value (IU/m0) p-value
Nomal 1.59+1.23 <0.001 1.61+0.07 <0.001
Osteopenia 1.83+1.56 1.82+0.08
Osteoporosis 3.22+5.29 3.14+0.27
Crude FTy (M£SD) Adjusted FT," (M£SE)
(ng/d0) p-value (ng/d0) p-value
Nomal 1.30+0.25 <0.001 1.300.01 <0.001
Osteopenia 1.22+0.30 1.22+0.01
Osteoporosis 1.11+0.21 1.13+0.04

“adjusted for year and gender
“adjusted for gender and FBS

nuclear factor x-B ligand(RANKL)2] z}-g-of A3g}3}
1 4=8-A|(decoy receptor) 2 J}ZA| 2] H3sle} A
Ash= 7155 SrH30)

Ao Al TSHEF FTyoll tish
Hlslo] Z7kA
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