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Correlation between subclinical hypothyroidism and bone mineral density in

postmenopausal women
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[ Abstract] Objective To investigate the correlation between subclinical hypothyroidism (SCH) and bone mineral density and
markers of bone metabolism in postmenopausal women. Methods The clinical data were collected of 138 postmenopausal women
treated in Xijing Hospital of Air Force Medical University from January 2015 to June 2018, who were divided into SCH group (n=68)
and control group with normal thyroid function (n=70). The two groups were examined for some biochemical markers and bone
mineral density and were compared in the indices of bone metabolism including alkaline phosphatase ( ALP), Ca*, calcitriol
[25-(OH) D, ] and bone mineral density T value (T<—-1.0 stands for abnormal bone mineral density), and thyroid function related
indices including parathormone (PTH) , thyroid stimulating hormone (TSH) , free triiodothyronine (FT3) , thyroxine (FT4) and posi-
tive rate of thyroid peroxidase antibody (TPOAbL"). SPSS statistics 18. 0 was used for data analysis. Results The abnormal rates of
bone mineral density in SCH group and control group were 50. 0% (34/68) and 25.7% (18/70) , with significant difference between
the two groups (P=0.003). Compared with the control group, TSH level and TPOAb" ratio in SCH group increased significantly
(P<0.05), but there were no significant differences in FT3, FT4, PTH and bone metabolism related indices ( P>0.05). Spearman
correlation analysis showed that TSH and TPOAb" ratio were negatively correlated with ALP, 25-(OH) D, and T values, and TSH was
highly negatively correlated with T values (r=-0.804, P<0.01). Conclusion SCH may cause abnormal bone mass and decrease of
bone mineral density in postmenopausal women, which is probably related to the increased serum TSH level and the positive TPOAb.
[ Key words] osteoporosis, postmenopausal; bone density; subclinical hypothyroidism

This work was supported by the Discipline-Promotion Program of Xijing Hospital (XJZT18MDTI1).

Corresponding author: NING Xiao-Xuan, E-mail. ningxx01@ fmmu. edu. cn

WFmEHA: 2019-06-04; #EFHHEA: 2019-07-18
EETE: V55 ERe2ERHI TR (XJZT18MDT11)
BEEEE . THE, E-mail; ningxx01@ fmmu. edu. cn



- 744 - PERAEZEYEBORAGE 20194210 H 28 H 5518 % 55103 Chin J Mult Organ Dis Elderly, Vol. 18, No. 10, Oct. 28, 2019

B B A AE ( osteoporosis, OP ) 2 — Ffi & ¥ 9E 17
PSR , DA ) AT 3 i, 7 | 7 R D0 R R A
SERE AL, TS BB R BT B AT B v 1
At E T R b R A A B OP Yy —
ToU SR A WE SR IE T 10% /5 01 Fi 30%
MR 28 J 2oV B B AR T IE W K F . OP JRi 3
EAEFAETHE ), I B2 B — AT Z 4L 2
)R, HORIRSCR 7E ARy By 20 A4 BRAE AT,
e L 31 H A HOR IR D BE R 25 3 808 A E
IR ANA AT 5 -0 2 4R N HUIR IR DT HE 5 B 4%
JETTRER OP A B B YR SCHR, AW FEH N AR
R VRCER T e R B A0 3 A Y S e i
A NI 4 9 KU A AL L 4
SRR R Sy B PR R IR ) B U R iE
(subclinical hypothyroidism, SCH) , T Ilfi & _E %) 30%
ff) SCH (R & 1E 10 4F Py 23 B0 FFUIR R 2 A R
PR R b B R R B, R R BRI
KA. HAEIIRGR E2XF SCH 5 OP W #F 53 i i 42
D AR SCEERS SCH 55 46 28 )5 20 Pk 1) B985 i SR oG
HABHE R R AE— R, BT o

1 M&5F*

L1 #MRMK

PEHR 2015 4% 1 H % 2018 42 6 H S EHEBER
PP ERE EAERPH 1122 1) 138 fil 844 4
PERBFFER G AR HUR IR DI BER A 45 R 70 SCH
20 68 B FILE HXFREZL 70 5], GHABRUE: (1) 4F i =
45 %5 (2) 22 )5 k5 (3) SCH 2 Wi 75 fie AR
Bifif 2 (thyroid stimulating hormone ,TSH) >4. 2 wIU/ml,
T 85 = i F IR IR IR 2 R (free triiodothyronine , FT3)
FE RS R IR 3R (free thyroxine, FT4) #4 75 1E # {8
[, 435k 3. 1~6. 8 pmol/L F1 12 ~22 pmol/L, F R
fR i & A W) B BT AR (thyroid peroxidase antibody,
TPOAD) BHAHM %E{H ( TPOADb™) >34 1U/ml ( 1E & Y5 [l
5~3410/ml) ; (4) 1E & X B 2H B TSH FT3 . FT4
TEIEH ORI . HEBRBRE : (1) HUAR S5 BRAH SC 0% 5
(2) 5B BT B AN 23 15 5 (3) BRAEA &
P st BRI 11 IR ARG 50 25 4 5 5 (4) KB A
BRI L. BERF R G E.
1.2 A

WCEE RIS SR — e PR GERE , A 5 AR 18 AR BT
EAER(body mass index, BMI) \WEARELSF . Al
I s B AR DT8R b, 6045 580 14 % B2 146 ( alkaline
phosphatase, ALP ). Ca™ . & fb = W [ calcitriol
25-(OH) D, | E %% T {8, LA HUIR R 2 REAH G 4

i, 4G HUIR 55 B8 & ( parathormone, PTH) \TSH
FT3 FT4 TPOAb" Lbfi], &% FE T {HR HIWAE X £k
M e ( dual-energy X-ray absorptiometry , DXA ) ] %€ ,
T B = (I 5 11— ) 44 530 [ b 7 A 5 1l 48 N W ) / E 5 1k
EANHEERERE. T=-1.0 JEEIEH; -2 5<T<
-LOAEEIKT;T<-2.5 0 OP, HHALFHM OP
R TEEESR .
1.3 SitFahiE

K H SPSS 18. 0 GE it B A4F X Lt 47 73 Hr o
TR GORHAS B AR HE 22 (3£5) 2o, 4L 1] LEBCR H]
R, T RCRORER F B (o 3 Row, 4]
H# R A X K 3. TSH, TPOAb™ L il 55 ALP
25-(OH) D, T {ERYHH G R F Spearman A 5C 73 #r
o P<0.05 NERAGITFE L,

2 & X

2.1 2HBE—MREMER

5xF MR 4H b #g, SCH 4 i F 4E 4 [ (56.01 =
4.32) F1(55.77+4.50) %, P=0.747] .BMI[ (25.30+
3.37) Fi1(24.74+2.79) kg/m* ,P=0.290] W& 4 L. 151
[25(36.8%) F128(40.0%) ,P=0.696 ] b4 2% % T
Geitae i L,
2.2 2 ABEEIGKIBFMELLR

SCH 2H Jz %) B 2H i 3 B % 8 S i 800 il o
50. 0% (34/68) 1 25. 7% (18/70) ,2 4l L = H A
Gt L (P=0.003) . 5xf M4 i, SCH 41 /&
# TSH 7K F-F1 TPOAD" ] 2. % T+ & ( P<0. 05) ,{H
FT3 FT4 PTH J B ACEIAH G b LA, 25 5% 41t
FREX(P>0.05;K 1),
2.3 EXMESH

Spearman A 5¢ 43 #7 i 7~ , TSH , TPOAD ™ L 5] 5
ALP 25-(OH) D, B % B T {H 2 i AHC, Hrp TSH
5 TAHE m EEAARSC(P<0.05;K2) .

3 it it

P PR % 8 28 X B T R K B A AN T
(1, FEOBR R T R I A e 5 350 H 2 B R AR R B A Ak
MfER N E . fEABESE T, SCH 4 3% 1M1 % FT3
1 FT4 (7K SR T IE 5 % R4, (H 2 R A H A
Gl X R B E N SUERTRE S FT3 o FT4
KA TG K o (HiZ 4L TSH {0 55 F 5 BE 4L, it
] OP 51fi 3 TSH /R BRVE A X, Abe 2517 % 31
TSH {554 S 3 B3 30 T 11 200 M A0 1 20 B iy
K4 b TSH 7 4K 15 4% 52 i 5 1R 3f, i£ 4 Berrin
AEUUHE M S TSH /KF-J2 OP BYfGERE N 3 iIESE T



B BARZ A BBk 2019410 H 28 H 45 18 % 45 10 1} Chin J Mult Organ Dis Elderly, Vol. 18, No. 10, Oct. 28,2019 - 745 -

1 2HAZREWRIFMELLE

Table 1  Comparison of clnical features between two groups
Thyroid function Bone metabolism
. TSH FT3 FT4 PTH ALP Ca* 25-(OH) D,
Group TPOADb"
(pIU/ml, (pmol/L, (pmol/L, (pmol/L, (U/L, (mmol/L, (pg/ml, T value
i } _ [n(%) ] _ ) )
X+s) xts) X£s) X+s) Xts) Ats) Ats)
SCH 68  6.80+1.32 4.61+£0.54 16.09+1.95 36(52.9) 5.28+2.09 87.76+27.88 2.26+0.09 31.26+9.67 -1.25+0.90
Control 70 2.95+0. 56 4.67+0.60 16.48+1.84 20(28.6) 5.10+1.61 89.41+26.57 2.28+0.10 33.57+7.96 -0.78+0.70
P value <0.001 0.532 0.231 0.003 0.571 0.723 0.290 0. 346 0.001

TSH: thyroid stimulating hormone; FT3: free triiodothyronine; FT4; free thyroxine; TPOAb: thyroid peroxidase antibody; PTH: parathormone; SCH:

subclinical hypothyroidism; ALP . alkaline phosphatase.
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Table 2 Result of Spearman correlation analysis

ALP 25-(OH) Dy T value
Ttem
r P value r P value r P value
TSH -0.595 0.014 -0.615 0.032 -0.804 <0.01
Proportion of TPOAb” -0.421 0. 026 -0.393 0.027 -0.578 <0.01

ALP . alkaline phosphatase; TSH: thyroid stimulating hormone; TPOAb: thyroid peroxidase antibody.
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