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Comparative study of BMD, OSTA, and FRAX in the prediction of osteoporotic fracture risk in
postmenopausal women
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Abstract: Objective To compare the accuracy of BMD, OSTA, and FRAX ( non-BMD model ) on the prediction of
osteoporotic fracture risk, and to provide a suitable tool of osteoporotic fractures for Chinese postmenopausal women. Methods

This cohort study assessed 1497 postmenopausal women who took BMD test in Beijing Friendship Hospital from January 2011 to
December 2011. Based on the baseline data and the occurrence of actual fractures, ROC curves were drawn. The accuracy of BMD,
OSTA, and FRAX (non-BMD model) in the prediction of osteoporotic fracture risk was compared. Result Values of BMD,
OSTA, and FRAX in fracture group (n =343) were lower than those in non-fracture group (n =1154) , and the difference was
statistically significant. AUC areas of ROC curves of BMD, OSTA, and FRAX were 0. 654 (95% CI. 0.621 -0.687), 0.629
(95%CI; 0.595 —0.663), and 0.907 (95% CI. 0. 888 —0.926) , respectively. The best cutoff values were —1.25, —1.90, and
3.65% , respectively. Conclusion FRAX without BMD values can be used for the prediction of osteoporotic fracture risk in
Chinese postmenopausal women. However, the diagnosis cutoff value is 3.65% , which is far less than 20% of the WHO

recommendation. Therefore, further study should be conducted to explore the reason.
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. $RJ5 A BMD  OSTA $E43 5 FRAX® PE437F
RAEFITERE SRR BEZRN2Z, 25
PERG 56 R FH WA S REAS B ¢ A3 (45 B IEAS0 A, H.
T3 2255 IR ) SRR FIAS 36 (ANl 2 ¢ K R I )
LB E RGP & AT IS HhRIE, 2 52l
BMD, OSTA 1435 FRAX® T4 PEAL B TR BB
Pr X9 ROC 2k, HeB = FhilAh T2 A9 ph £k F 1
L ARATHE A 3R 4 28 I Lo P B P T i U
VA W AR A, BT T/ BT e SPSS 18. 0 K
PERSERL, P <0. 05 FREFHGEITFE L,

2 R

2.1 WFFO R — AR
WFoE g A 1497 B BEFE XS 52, V- B4R %
61.3+8.7 %, HAWFFAEAYIEI AT WL 1,
K1 AT R —BAE DL (n = 1497)
Table 1 The basic characteristics of the subjects (n =1497)

e n %
UEtR Gk 332 2218
Brittle fracture history
R
AR 178 11.89
Parental history of hip fracture
WCRHRRE . <
Treated by glucocorticoid
S S s

RL/lk-ﬁiﬁk 97 6. 43
Arthritis
I S o L T 2 B
/‘[571‘@ B BB A ' 109 728
Secondary osteoporosis
06 i *
W . 45 3.00
Current Smoking
i

23 1.54
Alcohol

* Current Smoking: Depending on whether the patient currently
smokes tobacco.

™ Alcohol ; Take alcohol 3 or more units/day. This is equivalent to a
standard glass of beer (285 ml) , a single measure of spirits (30 ml) , a
medium-sized glass of wine (120 ml), or 1 measure of an aperitif (60

ml) .
2.2 WFFXTA BMD 4045

BMD Z3 i 52 3 DL IE 28 70 A, IES AR 5 (W =
0.047,P =0.000) , BMD HJ¥I{E K - 1. 43, bpifi 2
1,059, FATEC(HE) A - 1,50, & E T A
) BMD ¥R - 1. 877 (& TR KA E I ABE( -
1.292) , HESHSIT¥ER(£2),
2.3 WFFEXTAN OSTA W45 R

OSTA PP S UE A5 A, IE SR (W =
0.046,P =0.000) , OSTA PE4MH41H K - 1. 00, b i
Z R 2. 718, X EAFYI 5K KA BT A NRER

OSTA PEAF#EAT UL, W R MIZH [ A GE 12 25 57, 45
RIS Ws,
®2 REFITSARREEI TR BMD H4
Table 2 Comparison of BMD between patients with

or without fractures

n X N t p
l,
Ao 343 —1.877 1.026
Patients with fracture
A -9.266 0.000
ESEE

1154 -1.292 1.032

Patients without fracture

R3 KRBT EREAEBIARR OSTA P AL
Table 3 Comparison of OSTA between patients with or

without fractures

n x s 13 p
I
S 343 —1.062 2.839
Patients with fracture
-7.607 0.000
E e

Patients without fracture 154 0.186 2.615

2.4 WS40 FRAX® $5800 1
A BMD 1 FRAX® #5505 0 L F 2545047

IESPERE (W =0.194,P =0.000) , 7EAAFFEH,
FRAX® 880308 4 3. 28, bR 2= 1. 938, *fk‘E
BT SR LA BT AR FRAX® $5 50017 1
B, BRI A G 2R R LR 4,

F4 BB SRR IR FRAX® 45508

Table 4 Comparison of FRAX®  between patients with or

without fractures

n x s 13 p
LE 343 5.769 2.385
Patients with fracture
32.040 0.000
FSEE

Patients without fracture 1154 2.828 109

2.5 BMD OSTA FRAX® Ak 84 XU v i 1 1)
(KR

PLSE B o2 75 & A B 4R o & br ifE, BMD Al
OSTA & FRAX® (“Rit A BMD fY 3 B340 B 37 X
B ) WS E T Z I E TAERRIE (ROC) 2R WLIE 1,
BMD iH 518 4 KU 59 ROC 46 F i ALK 0. 654
(95% CI.0.621 - 0.687,S =0.017,P =0.000),
cutoff {4 — 1.25; FZEHAL FRAX® (R BMD)
U 3T KU B9 ROC 1l £ R 1 LA 0. 907 (95%
CI:0. 888 —0.926,S =0.010,P =0. 000) , cutoff {& H
3. 65% ; OSTA U541 XU i ROC R T 1 A1
0.629(95% CI:0.595 — 0.663,S =0.017, P =
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0.000) ,cutoff {4 — 1.9, W iR BIAE 1 5 24K
YK K FRAX®  BMD ,OSTA, #fdi Ji] BMD #17
FRAX® PEAG PR3- KU (9 ROC #i R R i AL
0.838(95% CI.0.815 — 0.861,S =0.012, P =
0.000) , cutoff {5~ 2. 15% , I A4 F A {fi F§ BMD
() FRAX® PEA Db T LAY SRR Ak S8 L3R
R
%5 BMD.OSTA FRAX® HIWia-47 XUk i
R LS (% )
Table S Diagnostic accuracy of BMD, OSTA, and

FRAX® in the prediction of fracture risk

FRAX® BMD OSTA FRAX®
(record BMD) (record BMD)
HHES T
AUC 91 65 63 84
JER
ﬁi‘? E 90 76 39 95
Sensitivity
s
R 83 46 8l 40
Specificity
ROC 4%
L — 225
e BMD
3 7 FRAX
0.84 J Y. ; OSTA
3 FRAX#BMD
z / BHE
Zoe{ | |
ﬁ 0 4 E #.I
8 |/
|7
024 [
0‘0 IF L T T L} T
0.0 02 04 0.6 08 1.0
1-4e R4
1-specificity

E 1 BMD, OSTA and FRAX® H5IE47
KBRS ROC Hi £k
Fig.1 ROC curve of BMD, OSTA, and FRAX® 1o

predict the fracture risk
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e AU B, Bt — 22 MR YT

[ e ] B A 2H 4 (World Health Organization
WHO ) #4768 B3 KU B4 T H FRAX® F5 4~
TR 10 4E Y AY B3 RS . FRAX® AR 482 i i
— AN KFEANGUE B 2 [5G B 6 715 25 14, FH R
PR BT KU (8 — B LA 5 1F, FRAX® $2
PERCTR XS 51 R 2 e 1 i B XU AT P A T3
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Ji B S St S R 10 AR A AR B TR AT REYE , A
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PEBT R e B B2 Wb L 10 4F 32 208 SR
B ER > 20% , AU B, B4 i3
FRAX® {55 T REITA, BASOUG bR, (615
TR AR R WHO 22 32 A0 B 4 KU K T
20% A i RS , A58 A G KU o 8, FLAR A
5T cutoff {H M 3. 65% , LAk T NOF 45 4E 20% ,
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R, FRAX® 454 5 M, OSTA F1 BMD
WA, AT RERY ISR OSTA B TR &
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2 FRAX® (EHh< T flh 0. 838, R HA A
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ENIS e SRS EE] TR TR UN IS RPN
BE, AT REF= A e R 137, LIS A X 53 M kA 7
S A SRR 8 4 XN 1T FR R AT 9T, i — A5 IE

H—»A
I,

B RBAME & B B, J5 ™ 5, AR SR OSTA
i % i A AS BE 2 I PR 75 oK, AR BF 9% i om
FRAX® XU TS A2 BMD {2k i BRI, 7T A4 2500
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