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Abstract: Objective To predict different risk factors for osteoporotic fracture using fracture risk
assessment ( FRAX) tool and to predict 10-year fracture risk of the femoral neck with different bone mineral
density (BMD), and to explore screening methods for high risk group of osteoporosis. Methods Single or
multiple risk factors combined with or without BMD were calculated using Chinese FRAX model, including
age, gender, and body mass index. Results Fracture risk factors increased following the decrease of BMD.
The risk of osteoporosis fracture increased in 10 years. The fracture risk was different in the combination of
different fracture risk factors and BMD, The fracture risk was higher in BMD under the standard of
osteoporosis diagnosis with partial risk factors than in BMD T value under -2 -5SD without risk factors.

Conclusion FRAX model can evaluate long-term osteoporotic fracture risk rather than using BMD alone. It

can screen the high risk population of osteoporosis in the area without BMD equipment.
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X ABER E AEEE RMEVKE(EE >3
BA7) BRERERRE(BF X KRANFEESR
WA LBHEE L BRHE B B AR R
BE(EERESH >Smg B3 ARRASENE
HBEEREE) RBHEXTR M REEFHANR
3 52 LA B E 8 BMD {1 B BRI R RIFEA
BHIOFEMBEMEak(ER. RS SOE BLF) BT
B al fEtE,

PUIR P 5645 4 B M 37 F BMD Fi i A 0 B T 3
ROEWmMEMER RENRRRE? , Lgtk
HERGMEMEE M T BMD 3 m& R &0

B IfFE S L. FRAX RIS BMD K15 5L
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F BB BB I XURE , MR Se b H31 XUt ok
R, T Wk A B R AR

2 R

2.1 BB ERETFH 10 455 XE %

B K B b X B9 FRAX R dh % @ 2 8 65
% ,BMI =25kg/m® B A BE, ZERIES BMD , R &7
BEREAFHRGET,BL 10 EFIRARED SN
1.5% #12.8% (Zti{H) , R PHRELAZHE
WREBREFHEMTEL 10 ELRFHAKRE, H
PREAREREFRFEMIEHEEHELIHS
EREFH 10 FEBHRRERK, ELSkE R
BiEM 2 5 G, EBMD M T{HN -2.55D, X &
MREHFHEET,BEL 10 FEFXEES S
H3.3%F4.2% (ERE) , B, REMEITRE
HFHHEMT 10 F 857 XRH, B 2B KE»
% 5.6%H7T.5%,

1 SERFARRAFHLAGHER OERRARERHRRRME(%)

KB4 BMD T{4=-2.55D

ERET % ] x
B& waE Bk #"E B mE Bk HE
x 1.5 0.3 2.8 0.6 3.3 L5 4.2 1.3
H g8 L6 0.4 3.1 0.8 3.9 2.3 4.9 2.2
Pl >3 /R L9 0.5 3.5 0.9 4.4 2.2 5.4 2.0
RBYEXT % 2.2 0.6 3.9 L0 4.5 2.1 5.6 L9
PR B PR 2.4 0.6 4.6 1.2 5.2 2.5 6.9 2.4
BE R E 3.1 0.8 5.6 1.4 5.6 2.4 7.1 2.2
REWEFHE 2.9 1.4 5.3 0.7 5.5 1.5 7.5 1.4

B ABKBENTRE 65 ,BMI =25kg/m’

B ABMER XK HEE BMD TR L
ARAER2. EXBHAEAREFABMD W THEN
-2.5SDEEFBRBNIGITHRMT,65 % &t
ABH 0 ELTRERETIRNK R 4.2% KT
BMD i T {E% ~2.0SD H &M A XM X4 % BE
HREHARAEEREE REEEER (X
SEBRNHFEEFERTT) XBHEEFBITEPE
BE—1MEREF® L, FeftfkF BMD 8 T {H%
-LOSD HXBAREBEHN LWL, MEEX
FREREFUR BMD M T{H KN -2.5SD FEfT
BREMIBITHAGT,.65 3 BHARM 10 £4
BB X3.3%, 5BMD B T % -1.0SD H
KBERTBHEHBHE 10 £ BT RBEEHEM.
2.2 HEAWZERKRETHI0 EFFTRAEH

fER W2 BMD B, 4 #8 65 %, BMI = 25kg/m’
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(1.5% ) 10.7 5, TR 1.1 /85, ¥ BMD I T
R -2.55D &, B MARENBIANREFL
HARE 10 £ R FH XK 5KREKS BMD B {1
(32% vs.31% ), M BHEH MBI B FE (24%
vs. 16% ) , /87 BMD Xt FE I XM F AT 68 5
HHHER, BRE3,
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BERBENAR, 10 LB NRERER 2.4%
(B)Yfd. 6% (X)), MiHMyEFElhEFEXMEH
REHERFRAORBEREE. R&R4. WRIFHR
#R,65 % BMI =25kg/m” f$ ABE 2 BMD ¥ T {& %
~2.5SD R FERIITHERIK 10 EFHNBHNE
(3.3% ) . & (4.2% ), AT % BMD ¥ T {3 -
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1.0SD B , oM EFHEREFHENNRESN KTFI32M4.2%,R%K4

%2 BARBIHBMD MARFRRETFHLE 10 £ BRARIEEFHRRE(%)

ST TR -4.0SD -3.08D -2.58D -2.08D -1.58D -1.08D 0.0SD 1.0SD  kE4 BMD
3B
x 8.6 4.5 3.3 2.6 2.0 1.7 1.3 1.1 1.5
H & 18 11.0 5.4 3.9 2.9 2.2 1.7 1.2 1.0 1.6
H’ >3 Bh/ R 12.0 6.0 4.4 3.3 2.6 2.1 1.5 1.3 1.9
KB X R 12.0 6.0 4.5 3.4 2.7 2.2 1.6 1.4 2.2
R % g7 P K 13.0 7.0 5.2 4.0 3.2 2.6 1.9 1.6 2.4
B & e B A 14.0 7.4 5.6 4.3 3.4 2.8 2.1 1.8 3.1
LEBEETETHRE 12.0 6.9 5.5 4.5 3.7 3.1 2.5 2.2 2.9
I
x 1.0 5.6 4.2 3.3 2.6 2.3 1.9 1.6 2.8
B 14.0 6.8 4.9 3.6 2.8 2.3 1.8 1.5 3.1
Rl >3 Hf/R 15.0 7.3 5.4 4.1 3.3 2.8 2.2 1.9 3.5
KBHELT % 14.0 1.5 5.6 4.4 3.5 3.0 2.4 2.0 3.9
R 45 37 R o & 18.0 9.2 6.9 5.4 4.3 3.7 3.0 2.5 4.6
B 17.0 9.3 7.1 5.6 4.5 3.9 3.2 2.7 5.6
LHEERRE 16.0 9.4 1.5 6.2 5.1 4.6 3.9 3.3 5.3
W B ABSENERR 65 H ,BMI=25kg/m?
%3 ZEBFRABREFHEAANBER 0 EEBRANERITREE(%)
# % { BMD T =-2.55D T =~1.0SD
RRAT J=8 3 neE Bk i Bk ®ma
B
x 1.5 0.3 3.3 1.5 1.7 0.3
B B 18 1.6 0.4 3.9 2.3 1.7 0.5
+ERE >3 B/ R 2.1 0.7 5.3 3.4 2.2 0.8
+ MR X # 3.0 1.2 7.2 4.8 2.9 1.2
+ IR ENE 4.8 2.2 1.0 7.8 4.5 2.0
+BREREER 10.0 5.4 18.0 13.0 7.4 3.3
+XBBERTE 16.0 7.0 24.0 13.0 12.0 3.4
k-9
x 2.8 0.6 4.2 1.3 2.3 0.3
H B fh 3 31 0.8 4.9 2.2 2.3 0.4
+AkM >3 BR/R 3.9 1.3 6.4 3.3 2.9 0.7
+RBHELETL 5.6 2.2 8.6 4.7 3.8 1.0
+REEAME 9.6 4.5 14.0 8.2 6.2 1.7
+ BRI 20.0 1.0 23.0 13.0 10.0 2.9
+ X BHEFEFRE 31.0 14.0 32.0 14.0 18.0 3.1

HEBARBENFEHRR6S 5, BMI=25ky/m’,* + "R ALK MMM EREF
%4 EXBHRREFHEEI0ERRBRERTREME(%)

kB4 BMD T{=-2.55D T{=-1.0SD

N Ve LN =GN n s W N =

1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

1.5 3.3 1.7

1.6 3.9 1.7

2.1 L9 5.3 4.4 2.2 21

2.3 2.8 22 5.3 59 45 2.2 2.7 22

2.5 3.0 34 24 6.0 6.9 7.0 5.2 2.6 3.2 3.4 26

3.3 3.9 45 49 3.1 6.5 7.3 7.5 87 5.6 29 3.5 3.7 43 28

30 3.6 40 44 58 29 5.8 6.9 7.2 84 9.2 5.5 3.0 3.8 41 48 53 3.1
2.8 4.2 2.3

3.1 4.9 2.3

39 3.5 6.4 5.4 2.9 2.8

4.4 50 3.9 6.5 7.2 5.6 3.1 3.7 3.0

5.1 5.8 6.6 4.6 8.0 89 9.1 6.9 3.8 45 4.8 3.7

6.3 7.1 80 9.3 56 8.1 9.0 9.3 11.0 7.1 40 47 51 63 3.9

5.6 6.5 7.3 8.5 10.0 5.3 7.9 9.2 9.8 12.0 13.0 7.5 4.5 55 59 7.3 1.7 4.6

ARSI B R 65 % ,BMI =25kg/m?
LB EERETF.2 HEAMM,3 KR>3 B/X 4 WRBHELTR.S IREERRE.6 WRERERFT.7T IXBBTRITE,
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B R A B T XIS T 5 1 T D R B o 6 R
MRB BT AR RRABIRERKEB TS
# BMD ) THEEF -2.5SD . BAESZHAMN
DXA #ill BMD 7~ 6 B 351 v it Mo V15 % 4 B 17 8 R
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PR 5T, 18 Bl T B /IN , T FRAX 458 & b 0 i OBt
A BTG4, B T 4 T A, LR R I R
BT T — AN A X 52 3% B9 10 45 B R B A 1 B 47
IR A T L, BT A% Bl R S T A P, BT R
BERBHNR YRR EEE R R E, X B2
EEGGTEEERMMB RO IUERBENETR
B E AR,

BIERL BMD EMHBARTHALAARER
FRREEE BREERAZAEERNERE
FRAGTRLRZTHLEAHUKESHEHTR
BitEfE M BMD £ B B A HATB 1A B &, FRAX
HARUUSRF BMD, iR ER 2 S B M5 A &%

ERET RETEREFARERFHURER -

Rt 9 28 & B2 M I4TT o BRBMIAIT
TEEE RS R H A BT RS
(9 4B K 25 8% T B BF 9T 45 2 LA BMD ., H i 3 R
HEH WA RITE N BHRE T XEHT Db
WA 15 22 B B P B B T 15 5 A 4G B4 XU
HMESR, B, AR EIME FRAX i1 K
BEFTRKRAR, RALYTFHRAE LK. BFR
(IEEI-Ua

AT A FRAX % 8,7 BMD #9 T {6 K3k -
2.5SD (B4 34 B 7 5 B BT IR A e R o E S B 4
Bob A 4 s % e B B T B9 10 45 B 47 KU 4 T
K F BMD f T fE 3% - 2. 55D {B & fa b B 7 it i &
7 U B, 1B 004K 52 BMD H 0 8 % H S BT R
BAREFAER EEANESERERE TS
B, A, BT EE B BE A 5 B AR PR B R
R EREERE LSRG R RSN
FRREG=AERET, N3 EER, & HW
AHT, BATRI FRAX B H A H A B E
FH 65 FatEBE, MFMMEA BMD 9 T E X
~2.5SD, B % 10 4 3B 57 KUK # % B0 B 3
FHEATEER 65 % BAHFA B R EFH L,

HBMD ¥ TELHE A3 -2. 55D, K 78 H 6t
BMD B HMRKEHIERHAREE, BERAER
HTFHBERE, MBEA BMD 6 T {E% -2.5SD it
BAEN 10 F LB KRS B, TR EK
B BYEABEY BMD 4 KEH -2.5%,

FRAX 2 H i %t 52 & 00 W4 10 8 3 KB
HHEH TR EFRENKY., BRUFETE
LB ITE: (1) RAVWBIFAERE FAAE
ATREMRSF, — R L EMNEERGE, MENE
HEN PR S A E D3I WAKE . BRRER. £
REFEOHESELS, KMARBERENE
B AR Bk 2 B (B R HE G PR A O 1k LA B B 1B 0 B 4 e £
R ARBRAEFBEHNMLERER, MNE
FEEBiE BRRBEMNERERATRE, 55
B, (2). kEERENHEE NEAELEREEN
P ERGRR, B X E R, S A 8 a e E
HERAELEFEEREILKR. EEEMKE M
KPP, (3)7 FRAX RZ AN — B R EH K
HERE.ZENHEERSEB— 1T RENEER
£ AR-ENENHELEA EF-KEHEHWS
ERFNEHANBES UEEREENTEES
TR, (4)FRAX M AIX S AT E B 7 B R 82 5%
T HRAT . (S)FRAX AR AR EBHNEE
E, MM TRESFEEELEMERETEERDSH
ARt EERE ., ()M FHEHERR
Hi#s , FRAX B9 X A2, Flin 2 B K% BMD
AR, AAEHMAFHERXAREMEEEEAS
AR R mk; (7)5F BMI 5 & H X &,
FRAX AR & Fhik 2 (8] 2 ML 69, 2B BMI 3 & &
TR TR EREREEEEEATH EMNERE
e, )HENBIAREEERR
FHE BT ERMEE A ERBAET. (9)
HEEABARNEARNERAREREEER
A EALETENTEFEFEER.TURAYF
B ST EREGHEST THEHOEL UFS
FRAX % % (¥ % E NHANES III,

4 L ik, FRAX B0 46 7 s TR0 & 0F & Fh &
WA DR B R R /N A= R A I
BALABEHAREREFR LA MK E X
Bk, EERSTHIEIF. FRAX M A RIMN
B 87 &4 DXA #2 BMD kP& R &
HEGEREGRE TS KBS RARESHX
Btk Bl KA R EET# X &5 A FRAX 34
HENBRHNRAEAR. HE FRAXUHFEN L
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