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Correlational analysis of the affecting factors of bone mineral density in postmenopausal women
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Abstract: Objective To investigate the relationship between bone mineral density (BMD) and osteoporosis self-assessment tool for
Asians (OSTA) score, body surface area (BS), and body mass index ( BMI), and to evaluate the correlation between OSTA score
and the risk of the hip fractures in postmenopausal women. Methods  BMD was detected using dual energy X-ray absorptiometry
(DEXA) in 670 postmenopausal women in Shenyang. Pearson correlation analysis was performed to analyze the correlation between
BMD and OSTA score, BS, and BMI. The risk of the hip fractures in postmenopausal women was assessed using WHO fracture risk
factor assessment tool (FRAX). The correlation between OSTA score and the risk of the hip fractures in postmenopausal women was
analyzed using Pearson correlation analysis and linear diagram. Results BMD was positively correlated with OSTA indexes, BS, and
BMI. The correlation from close to loose was OSTA score, BS, body weight, height, BMI, age, menopause, and the degree of
obesity. There was positive linear correlation between BMD and the years after menopause. OSTA score was negatively correlated with
the risk of the hip fractures. Conclusion OSTA score can reflect the decreasing trend and extent of BMD in postmenopausal women.
It can also predict the risk of the hip fractures in postmenopausal women. So, it is necessary to provide treatment and intervention to the

patients with lower OSTA score in clinical work.
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Table 1 Average bone mineral density in

different age groups (x +s)

A R Loy Neck Ward Troch
40 ~ 0.935+0.113 0.883+0.095 0.674 £0.128 0.757 +0.099
50 ~ 0.884 +0.137 0.745+0.114 0.632£0.136 0.701 +0.103
60 ~ 0.795+0.114 0.694 +0. 121 0.532 £0.135 0.627 +0. 106
70 ~ 0.739 £0.121 0.672+0.098 0.514 £0.106 0.623 +0.096
80 ~ 0.693+0.125 0.619+0.091 0.425£0.136 0.563 +0. 102

ANTRIAFE I 24 22 J5 3 20 9 BMD 5 452 M A 3R
FARAEITAE R (WA 2) . MSCPEL RS (E i R/
S5 OSTA P14y (BS MRHE B i BMI ARl 48 2%
R

K2 AN RS EEERARRYE (o) 200
Table 2 Correlation analysis between bone

mineral density and different factors

WiH OSTA BS k@ BMI S JEBE i 4Z4ER
Ll 0.436 0.497 0.479 0.346 0.353 0.273 -0.301 -0.301
L2 0.674 0.512 0.481 0.317 0.401 0.254 -0.319 -0.315
13 0.435 0.502 0.474 0.325 0.385 0.279 -0.315 -0.289
14 0.753 0.487 0.475 0.338 0.344 0.281 -0.215 -0.207
[2~4  0.431 0.514 0.486 0.335 0.382 0.291 -0.289 —0.264
Neck 0.535 0.458 0.409 0.251 0.383 0.203 -0.415 -0.523
Ward’s ~ 0.501 0.356 0.321 0.183 0.315 0.125 -0.453 -0.617

Torch 0.547 0.516 0.482 0.339 0.362 0.273 -0.514 -0.491
Total 0.603 0.48 0.461 0.327 0.391 0.258 -0.535 -0.514

AN[A] BS X BMD By s (WK 3) , 4R BoR.
AN BS #H[a] B 5 K BMI,BS . BMD }2 OSTA 3
AW 2R (P <0.001) ,

ANEREFEE(BMI) XF BMD f 5K & 7 243
BraR4) . 5 R WK A1 3 4R BMI X, 243
f7 BMD #4 5, P <0.001; it k20 BMD %58 B 41
BMD A3 f [, FL R B R SN, Sl A AT
WEMES, P>0.05,

AN[E) OSTA 11435 BMD (8 R J5 2200 (WL
#5), &R BN BEH OSTA W4y, B ik
i BS .BMI . BMD #4474 B & () I T 34, 41 1]
e 2R (P <0.001)
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Table 3 Comparsion of bone mineral density and general

conditions between groups with different body surface area

5 IMERERA  EFRERORA  KEFREHA
(n=142) (n =270) (n=258)
AEME 63.656 £8.459  63.372+7.059*  63.218 +7. 826"
By 151.212 £4.957 158.245 +5.135*  165.358 £5.431*%
RTE 47.261 +4.985 59.741 £5.632*  68.133 +5.817*
BMI  19.383 +2.358 23.342+2.698*  27.475 +2.935"
BS 1.498 +0.093  1.698 +0.117 * 1.897 +0.091*
OSTA  -5.915+1.532 -2.674+1.863" 0.343 £1.937*
L, 0.764 +0.163  0.879 +0. 184 0.975 0. 179*
L, 0.796 +0.182  0.913 +0.185* 1.062 0. 184*
Ly 0.893 +0.194  1.032 0. 184* 1.061 0. 178*
L, 0.882+0.203  1.018 +0.189 * 1. 164 0. 175*
Loy 0.864 +0.194  0.958 +0.214 " 1.078 +0. 184*
Neck 0.674 +0.098  0.758 +0.119 * 0.812 +0. 132*
Ward 1.482+0.118  0.543 +0.155* 0.635 0. 174*
Troch  0.543 £0.107  0.643 0. 148 * 0.701 £0. 139*
Total 0.678 +0.173  0.803 +0. 164 * 0.881 =0. 133*

R4 REAEEON A — B B0 LR  BE A LU

Table 4 Comparsion of bone mineral density and general

conditions between groups with different body mass index

RS OSTA W7o 41— A O S 2 Il i % 2 1Y B 4K
Table 5 Comparsion of bone mineral density and general

conditions between groups with different OSTA score

S e el e

(n=258) (n=300) (n=112)
AR 70.185+7.421  64.895 £8.376 % 57.567 +7.736*
BE o 153.78244.932  157.716 £5.846* 161. 613 +5.796%
fRE  53.835+7.378  63.246+6.731" 69.725 +7.865%
BMI 21.981 £3.045 24,759 +4.075* 26.427 +2.985*
BS 1.605 +0. 126 1.760 +0. 109 * 1.894 0. 134*
OSTA  -5.016+1.542  -0.325£1.035" 2.972 +1.128%

HZAERR 24,785 +6.354 13.972 £8.743 5.215+7.354

L, 0.803 +0. 149 0.952 +0. 137~ 1.025 +0. 138%
L, 0.819 +0. 158 0.964 +0.171 * 1.018 +0. 194*
L, 0.901 +0. 168 0.981 £0. 148 * 1.056 +0. 170*
L, 0.918 +0. 178 0.984 +0.201 * 1.135 +0. 174*
L, 0.897 +0. 174 0.974 £0.175 * 1.143 £0. 195*
Neck 0.705 0. 118 0.801 +0. 114~ 0.925 +0.135*
Ward 0.501 +0. 127 0.6150.129 " 0.714 £0.181%
Troch 0.543 +0. 135 0.674 £0.125* 0.725 +0. 114*
Total 0.763 £0. 114 0.874 +0.138 0.974 0. 161*

AR 2 4R RS BMD BISZ I E R (LK 6) .
FATTLAIBE 1 81 BMD S FEBHR L , N3 6 vl B A% 4

g FERRA AR WEHES  KERRS W TE R 40 ~ AR A P 4 ] LA T B A 5 P >
=83 =309 =286 =3
(n=83) (n=309)  (n=286) (n=32) 0.05, HAVAER /T 40 ~ 4EKY2H BMD B B A% T
Ry 63.743£8.132 63.435+7.179 " 63.842+7.526%  63.4127.675 N
~ ~%1,P <0.001;50 ~ ~ YeHZH A
B 153.25244.754 156.875£4.932 151.642£5.042F  154.351 +4.932 50 ~ 1 60 ~ 41, P <0.001;50 ~ & 60 ~ 4 e A1 41 F]
KB 4213653872 537614835 66.167£6.433% 74,653 27,137 R ICH B 225, P >0. 05,
BMI 161251413 22.635+1.397* 25.742+1.257%  28.163+1.643 OSTA PE4r5 FRAX B 37 XU PEA 4 X 5
BS 152020123 1.648+0.162% 1.786+0.134%  1.902£0.174 - A .
DXL 557 HY 1M I X X \ /2
OSTA  -6.439%1.388 -3.413+1.783* -1.755+1.902%  0.034%1.834 TS PEAS (WL 1) o R R LY OSTA 3F
g i N
Lo 074150197  0.861£0.185° 0.94720.164*  0.9050.183 15 FRAX A X655 2 5B 4 UBS: A9 1 1 2 246 X6 72
L, 0.893+0.162  0,931£0.207*  0.9950.214%  0.936 £0.193 X2, 0STA T4 > — 5 AR BFgs st 4, Ho
L, 0.867+0.205 1.011£0.197* 1.1280.179%  1.0370.213 - A .
% ~ gl
L, 0.843+0.201  0.986+0.215* 1.138£0.197%  1.0040.187 THITRER AT 0 ~5% ZHH,
Ly 0.86120.197 0.9680.217* 1.185+0.200  1.010£0.218 NIV
Neck  0.673+0.135  0.760£0.129*  0.835+0.141%  0.807£0.136 3 i
Ward  0.483£0.143  0.561+0.131*  0.6030.146"  0.580 £0. 136
s GA S, N7 R FH &2
Troch  0.513%0.148  0.537+0.154*  0.681£0.132%  0.68220.117 25 A LS T OB B R AR
Toal  0.696:0.179  0.807£0.174  0.805£0.150°  0.865+0.14] WS W BT IR E IR R s shE D B EK
SEARE LA K AR i BMI &5, HH R K AR L 2
LVEITRRA , 4828 I W3R A A ek 2 X L M
FT6 AL R E % (x +5) LB
Table 6 Comparsion of bone mineral density between groups with different age of menopause
AR Neck 40 ~44 45 ~49 50 ~54
40 ~ 0.883 £0.095(n =54) 0.867 £0. 117(n =30) 0.889 0. 130(n =24) —
50 ~ 0.745 £0. 114(n=203)  0.707 +0. 135(n =54) 0.749 £0. 123(n =75) 0.755 £0. 119(n =74)
60 ~ 0.694 +0.121(n=225)  0.638 +0.151(n =67) 0.702 0. 143(n =81) 0.724 +0.128(n=77)
70 ~ 0.672 £0.098(n=161)  0.624 +0.204(n =41) 0.683 0. 146(n =66) 0.697 £0. 098 (n =54)
80 ~ 0.619 £0. 091 (n =27) 0.583 £0.171(n=3) 0.617 £0.179(n =12) 0.631 £0. 154(n=12)
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Fig.1 Assessment of OSTA score for

the risk of the hip fractures

DEAATEEEFADY ) AW XL X 670
AU S I AR A B 2 R e e AR 1
ATLUEH, ABZ)E , oA 5B 25 5 B 7R %
AR, Hod )50 ~ 60 % -2 B %5 BE T Rl
XA RE S 2 P4 26 ] — [T 48 50 & R K
AR A R B G

] PN AMA [7) SR AR AS (] I S [ b X 46 28 fe
e B % P (R s e IR 38 R/ MR TR] - AR SC i A i
387 A BH Hb DX 48 28 )5 00 2 v A% s e PR 2R T4 G
PR R E/ N3 OSTA W43 BS AT 42 4F R |
RIS B BMI SR (32 2) o HAl 45 A
BRI XTI AR 1168 44 40 245 )5 10 Lo B 25
s R R BT SRR R, AR 28— DR BS |
BMI ,OSTA 553 DL K A [ 46 22 1 45 [ £ 5 BMD Y
KZ, UM OSTA P43 5 FRAX 3 T HAEA % R
i,

M\ OSTA fé& [ 73 3% (£ 3) ] LLE Hh mi g
H IEH A ARG A N e, K fE4 BMD B & & F
gl M e, B AR EEER (P <
0.001) ,BMI BS 48 204 FR AEJERE | B 45 B {2 43
2. A, WE T R 3R AT AT LU Y OSTA 40 5
FRAX P 400 52 07 o 5 0G5 B 4 XU A1 2 i 65 %
TG, BD OSTA P4 7, Ak 10 4F B 6
AT DR DU A AR, A G B A v, BB R B
FRAX PEM 8238 13 T WHO TATEAY By B 5T ik
ARG R M S T 5 UL vh % SR 3R
FLAERIZ  EEE A B R R L 25
IR FH st B oAb s g R 2R BB A H A A5 R A s 9 2
FEE FLIE T B AT B 8 R I RN A T R ST A T
JRITI, OSTA 435 FRAX FAFVEH a] i A 56 1

PERTEIR IR X T OSTA ¥4y < -2 (7 f f 3 i
WUURAEIE— AT B % A kA, (B A g
TRE BN T HUAST S m A AT B

MF 4 k5 IRATATHAL, BS K BMI B9 7344
RN % B AR PR 2 E
X, R4 PR AE B2 BS 4 ] 1 25 B2 T
ANHERZ < IEH A < KIEFRA, R H R 25 P
<0.01, %5 PAR[E BMI 441 (8] % Bt R
WMARA < IEWA < BEH, Z5HERE P <
0.01,3X 5172 [ N8 A Scik— 207, miis E 4l
SR ) % R b R T R 22 R gt
2 P<0.01, AE BS & BMI 45 5848xR 2 5
Y 23 i 1AL 2 SR AT AR DGR Y, R e R A REAR
BIRRARE R RZARRBULH ., & BS K&
BMI 2 P B 5% B3 1 T B SR B R L 28 5 HE D R
AP AERT R A DG, R T 5 AR A e % R K P 3y
7T = A NP5 Rl W) =T S 1 = et
b, 8T B . BMI & — i SRR S8
U, T2 0B SRR W TR i T A
XoF TN e BB N SO, 7T R R B B
2T 18 B SRR R 3 WA A B0 B 4y
WRA RN HI, 4645 N S Rk &
AR BREAS TR, SRR E 42 )5 0L,
o7 R B s A %8 B, DA T A A BTG o

AEXT DAFE SCHRHRIE | ASBIF 5% rh 4 28 4 R X 45 28
JEAL RS E . R 6 hIRATAT LA I AE
ARG 2 B AR LA 40 ~ AR Y4 Je 50 ~ 4RI AL 3
A 2 A T e fe A5 1E Y 4T B B 4 G B
W25 HEM LG LB 20t — Bewt Al J5 A I 1R
B R P AR RE R 25 55 1 7E 60 12 70
AERS LT, 5 20 [B) B % B AR 25 5, I s a4 5 1E
A 2 ) 25 S O E 2 ARG 2 2 R) 22 R 2R, 42
TN 2 O L M 28 B TR D RO L
ip=Al0N

gE LITR  TER M 46 28 5 Lo P TR AR 2 I 2
H OSTA PE43 % ok BH 3 [X 46 258 i Lo B T vk 20> £
i A i SR i R . OSTA WA 4 28 )
PR A T, kW AR M S AR AE
HaR D BB RMIGRIE R, EUER
FH X i A U A5 AT LK OSTA PF43AF R —
s 17 A O 2 B B A ) T HL e 7R BUE B4,
BS .BMI D J 46 25 3014 6% XoF vk BH b X 48 28 ) Lo Ve
FEisZ i R dE o It BS E, R T A
RPRRLSE BMD (5200, 45 31 bz FH 3 2645 Fr ok 6



1030

R

BiAR A S

2013 4£ 10 A

25 19 555 10 ] Chin J Osteoporos, October 2013, Vol 19, No. 10

BRI ST KGR 7R BB B X

[4]

[ & % x #® |

U B W) ] R 50 Q2R R, 2006
26(4) :285-288.
Wang Hongfu. Diagnosis of osteoporosis [ J |. International

Journal of Endocrinology and Metabolism, 2006,26 (4) :285 -
288. (in Chinese)

BRI, BB 2L, 45, T PR R AL S
5. A PR, 1999 ,51 (1) <45,

Wu Xiaoluo, Hu Zhihong et al.
for Calculating Body Surface Areas of the Chinese Adults.
Physiologica Sinica, 1999,51(1) :45. (in Chinese)

Onoe Y, Miyaura C, Ito M,

Hu Yongmei, Study of Formula

Acta
et al. Comparative effects of
estrogen and raloxifene on Blymphopoiesis and bone loss induced
by sex steroid deficiency in mice. J Bone Miner Res, 2000, 15:
541.

XA ABUOC. MEE ORI B 4 4 )
WFE. EANESEA S A, 2000, 20(6) :28
Liu Shiping, Wu Hanwen. Study on estrogen replacement therapy

JBT B Y

in prevention and cure of Postmenopausal Osteoporosis. Section of
Endocrinology Foreign Medical, 2000, 20 (6 ): 281. (in
Chinese)

SEM IR SRR IR, 55, AR IAL B ES OSTA 15
G PRI AR () BEDE Al W VS0 BE 2%, 2007, 12 (6) - 395-
398.

Chai Qichen, Wen Xiaolin, Xu Haiqian et al. Pre-evaluation of
bone mineral density, OSTA score and Body surface area of post-
12(6) :

menopausal women. Zhejiang Practical Medicine, 2007 ,

395-398. (iin Chinese)

ZEHRNI TR, X R JRE. B WHO B4 KU R 7 34 T
(FRAX) 2 Wi 8 BB AN E () 2E R A B B s As 4% 25,2009 ,4

(15) :247-249.

Li Fugang, Zhang Zhihai, Liu Zhonghou. Development and

application of WHO fracture risk assessment tool ( FRAX) for

osteoporosis diagnosis,

Chinese Journal of Osteoporosis, 2009, 4

[9]

[10]

(15): 247-249. (in Chinese)

FLERTE RS, EIE SE. S RE RE BB S 2R 10
LB EE IR, T E R R A ,2006,12(5)

Zhuo Tiejun, Bian Rongwen, Xia Hui. Effect of body height,
weight and mass index on whole bone mineral density of post-
menopausal women. Chinese Journal of Osteoporosis, 2006, 12
(5). (in Chinese)

Rosen CJ, Ackert- Bicknell C, Beamer WG, et al. Allelic
differences in a quantitative trait locus affecting insulin- like
growth factor-1 impact skeletal acquisition and body composition.
Pediatr Nephrol ,2005, 20(3) :255.
Dretakis EK, Papakitsou E, Kontakis GM, et al. Bone mineral
density ,body mass index, and hip axis length in postmenopausal
Cretan women with cervical and trochant cric fractures. Caleif
1999, 64(3) :257.

RV, A ONE R 0 T E SCRTAL B 1T TR R AR 4G
2001,13(4) .161.

Li Yang, Fu Hua.
Shanghai Journal of Preventive Medicine, 2001,13 (4) :161. (in
Chinese)

WRF, PRt , F0IE, S5 B BB A RE A& R 3T A T B A A 4
X2 G L P RO S BB A 4435, 17 (2) «
113-116.

Tissue Int,

Redefining obesity and its treatment.

Chen Ping, Huang Ji-yuan, Sun Qin, et al. Validation and
comparative evaluation of the osteoporosis risk factor assessment
tool in postmenopausal women in Chengdu. Chinese Journal of
Osteoporosis, 17(2) ;113-116. (in Chinese)

X, AR TS5 W CE T A [ R A TR
AT S R AT B2 WA fEL AR R 2R 2k AR, 2011, 91
(30) :2112-2115.

Liu Minyan, Li Chunlin, Pei Yu, et al. lagnostic values of self-
assessment tool for Asians for osteoporosis in aged men. National
Medical Journal of China, 2011, 91 (30):2112-2115. (in
Chinese)

(ks H . 2012-10-21 ;&[] H #1.2012-11-30)



