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Correlation of thyroid function with bone mineral density and bone microstructure in men

of different age groups
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[Abstract] Objective: To investigate the correlation between thyroid function within the normal range and bone mineral density as
well as trabecular bone score in men of different age groups. Methods: Total of 191 men <60 years old as well as 97 men =60 years
old, conformed to the inclusion criteria, were recruited. Free triiodothyronine (FT3), free thyroxine (FT4), thyroid stimulating hormone
(TSH) and ordinary biochemistry indexes were measured. Dual energy X-ray absorptiometry (DXA) was used to measure bone mineral
density (BMD) of femoral neck, total hip and lumbar spine. Trabecular bone score (TBS) was calculated with TBS iNsight® software. Results:
In both groups, TBS was positively correlated with BMD of each part tested. FT3 was negatively related with total hip BMD, lumbar
spine BMD and TBS in young and middle-aged men. However, in elderly men, femoral neck BMD, total hip BMD and TBS were nega-
tively related to age, which were not associated with thyroid function. Conclusion: There is a good correlation between TBS and BMD.
Elevated FT3 level within the normal range was associated with bone loss and bone microstructure destruction in young and mid-
dle-aged men. In elderly men with normal thyroid function, age may have more adverse effect on bone mineral density and bone mi-
crostructure compared to thyroid function.
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VR AL SR — B 0 R E 3 R 3 A A R
BMD K JEHE TBS e ARl FRE (R 1),
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AR, MaE 3 Pros, 76 84E 5 AR
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& M EHE BMD M TBS 5 BMI JC B 5 AH OGP 760
MEWR AL, 253067 BMD 5 TBS ¥ 2 5 A O, 1 3L
fil A Ak 38 bR 5 4 3 7 BMD J2 TBS ¥ JC B 2 A
K
23 WOk AR5 &3R5 BMD & TBS 48 % %

B 5 43 A7 T HUIR AR T BE 5 4547 BMD & TBS
PIAH G . W 1 PR 2T AR B A RET D FT3
A5 BT BMD & 11 A 56 (r=-0.167,P=0.045) ,
I H 5 TBS & i # 5% (r=-0.250,P=0.002) , 1fi 15 J&
3 BMD S ZEAE BMD JCBH i AH G 5 e4h kT4 |
TSH 54347 BMD K TBS ¥ JCHH S AH G 1, i 78
ZAE B PEARES FT3 FT4 & TSH ¥ 54347 BMD
J TBS Jo B A M (K 2)

2.4 WRMH AL &34 BMD & TBS #9 2k &
A8 %

S FNAEWS A HE 0 WO R R S R R R
R M TBS WS  iE— 20 R F 22 S0 2k [l U5 43 By
REIE T ik SR 22 R 1 T4, 140 T HR AR T RE 45
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i BMD . TBS Hjtb

Table 1 Comparison of anthropometrics, clinical
parameters, BMD and TBS in different age
groups

5iH AR Al P
(n=151) (n=97)
W () 49.67+6.58  73.64+9.33 <0.001
BMI (kg/m? 25.12+2.69 24.61£3.05 0.178
WA (%) 46 20 <0.001
P (%) 54 27 <0.001
FBS (mmol/L) 5.23+0.59  5.15£0.57  0.305
HbAlc (%) 5.56+0.44  5.71£0.35  0.008
TG (mmol/L) 2.10+1.93 1.42+0.82  <0.001
TC (mmol/L) 5.30+2.53  4.43+1.10  0.002
HDL-C (mmol/L) 1.20+0.60 1.15£0.31 0412
LDL-C (mmol/L) 3.29+0.64  2.84:0.78 <0.001
ALP (U/L) 73.33+20.64 70.43+22.78  0.305
25 44 E D (ng/ml)  53.60£17.91 51.36+20.85  0.546
JBeH 51 BMD (g/em?) 0.80+0.11 0.75+0.12  <0.001
SHEEE BMD (g/em?) 0.93+0.12  0.91+0.13  0.158
JEHE BMD (g/cm?) 0.98+0.12  0.98+0.13  0.400
TBS (L1~4)(41) 1.30+0.09 1.27+0.09  0.018

IE TARS AR H R G 5 DA B AR FT3
{58R 5 A5 BMD & TBS 5B & 7 AH 5¢ (8=-0.206,
P=0.011;B=-0.282,P=0.001), H 5EH: BMD % 1
A& (8=-0.179,P=0.030) ; 1fi FT4 TSH 5 iX $635 {37
BMD & TBS ¥ JCW i AH G . AL, B 1E T 4F
i BMI W A0 B2 B B3R I, 76 75 AR 53 ¢ A
FT3 5 G855 BMD . JEAHE BMD & TBS 58K £ 45 W]
UM 6 (B= -0.215, P=0.008 ;8= —0.190, P=0.022;
B=-0.288,P=0.001) ., TMi7E& T ENFEH AGE T
AR BMI, MR K Ui 4 R %R 5 L FT3 FT4 J¢ TSH
53800 BMD K TBS A/58% JoAH &

3 i

B REAME BT AME KR B TR AR
Wy, fEERARS, HAAANSEE AL,
5B B T R UINC , HAT IR R 132 W78 Bsi A |
TP 00 B bR e URE X B R A EF ST
K, WK V2 B R AT B W T (H>-2.5 1)
N, BIVAR B4 2 12 W 9 A B B A " AR, TR Ik
R EIFANBESE O P KR, BB IR
B2 BUBE PR B BB AR & TR A, R
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F2 NEEBEHAFEZERH EMLERS BMD.TBS HHEXE (<60 %)
Table 2 Correlation between anthropometrics, clinical parameters and BMD or TBS ( < 60 y)

S EME TBS AHOCHE SECE S BMD AISCHE 585 BMD AHCHE 54 BMD AH G
r i PIE r i PE r i P1E rd PIa
AR -0.039 0.645 -0.023 0.787 -0.061 0.465 -0.107 0.200
BMI -0.276 0.001 0.326 <0.001 0.355 <0.001 0.263 0.001
FBS -0.010 0.907 0.070 0.406 0.062 0.468 0.046 0.589
HbAle 0.037 0.663 0.236 0.005 0.168 0.047 0.059 0.488
TG -0.106 0.206 -0.083 0.317 -0.060 0.471 -0.00 0.998
TC 0.076 0.364 -0.080 0.336 -0.019 0.820 -0.035 0.672
HDL-C -0.022 0.789 -0.122 0.144 -0.056 0.504 -0.119 0.152
LDL-C 0.127 0.130 0.083 0.320 0.147 0.077 0.132 0.111
25 RUEAEE D -0.042 0.702 0.165 0.133 0.053 0.633 -0.044 0.688
B 55t BMD 0.392 <0.001 - - 0.803 <0.001 0.661 <0.001
ST BMD 0.403 <0.001 0.803 <0.001 - - 0.651 <0.001
JEHE BMD 0.461 <0.001 0.661 <0.001 0.651 <0.001 - -
TBS (L1~4) - - 0.392 <0.001 0.403 <0.001 0.461 <0.001
R3I NZEENAFEEREB EMLIERS BMD. TBS X ( = 60 %)
Table 3 Correlation between anthropometrics, clinical parameters and BMD or TBS ( = 60 y)
HEME TBS AHOCPE  SBUE S BMD MSCME 5B BMD AHCHE 518 HE BMD A G4
r {8 P1H rfH PAH rfH P1H rfH P{H

AR -0.345 0.001 -0.336 0.001 -0.291 0.005 -0.024 0.820
BMI -0.172 0.104 0.233 0.027 0.316 0.002 0.187 0.077
FBS 0.094 0.376 0.134 0.203 0.088 0.407 0.043 0.686
HbAle —-0.106 0.343 0.082 0.460 0.171 0.123 0.164 0.141
TG 0.054 0.609 -0.118 0.260 -0.067 0.523 —-0.047 0.654
TC 0.147 0.163 0.127 0.224 0.097 0.357 -0.034 0.747
HDL-C 0.048 0.649 0.063 0.549 0.044 0.679 -0.135 0.201
LDL-C 0.144 0.170 0.190 0.068 0.153 0.142 -0.019 0.857
25 AR D 0.240 0.159 0.046 0.788 0.110 0.525 0.131 0.447
W B 55 BMD 0.432 <0.001 - - 0.878 <0.001 0.551 <0.001
S BMD 0.474 <0.001 0.878 <0.001 - - 0.582 <0.001
JEHE BMD 0.503 <0.001 0.551 <0.001 0.582 <0.001 - -
TBS (L1~4) - - 0.432 <0.001 0.474 <0.001 0.503 <0.001

Pr AR A, X 3 2 T R R R U

AR, B SZ R PR R A

B/
2

UEP i =P

TSR IR T SO 0 TS R DA B SR Y
HEE AR, SR LK AR I8 o 25 1B 2 U
micro CT B HIL 276 A5 X I 52 B A2 480, 1T g 0 B
CT ¢ MR B ReH TIE R ARE, HAATERSZRE
L I B s = SR 1 B N = [ET R S
S B /INGE OB ST AR R ) — i B B 2 4
FEbR , ANALRE I X B /N GBS | ] B R /IS B i A
HEAT VP43, I HL U LR TR 0 2 AR, 76 1 %% B2 A
A A Sl P R A |, 45 5 o A, X 2R A

KAEBFIEC ZUES2, FEHE TBS AU AE P B HE 15 5
i, WAETP U BB 20 R A T, R AN B
T KU A O TR KRR WA, TEE
AR 2 R A 2 55 R | A TBS AN S A
BMD & 1FAH &, AR E 2 BMD K G 5R BMD &
Bt IE ARG UL B HEAME TBS At BMD AHGHE R4, it
AN FEEAE S NBE R, R BLIEME TBS 5 4F % 2
FHOG T HEEARE BMD 545 % JOAE OC | X 5 BEAE B 52 45
R—20S 1 EME TBS B MEME BMD B4 i A8 16 o
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Figure 1 Pearson’s correlation between the thyroid function and BMD or TBS ( < 60y)
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Figure 2 Pearson’s correlation between the thyroid function and BMD or TBS ( = 60y)
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