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The retrospective study of FRAX in predicting the fracture risk of senile people in Beijing
CHANG Shuai', ZHANG Zhihai'* , LIU Zhonghou’, DONG Wei®, LI Bao®

1. Department of Spinal Surgery, Aviation General Hospital, China Medical University, Beijing 100012

2. Osteoporosis Committee of China Gerontological Society, Beijing 100102

3. Department of Radiology, Aviation General Hospital, China Medical University, Beijing 100012, China

Corresponding author; ZHANG Zhihai, Email ; zzh@ sina. com

Abstract: Objective To evaluate the applicability of FRAX, the fracture risk assessment tool published by WHO, in senile
population in Beijing, to predict the fracture risk of senile population in different gender groups in Beijing, and to discuss the effect
of the history of previous fracture on FRAX. Methods A total of 3021 senile people were grouped and studied. The FRAX tool-
related risk factors were input. The 10-year fracture probability of the hip and osteoporotic fractures was calculated. The resuits of
FRAX in population with or without fracture history were compared. Results The fracture risk of the female population in the next
10 years was much higher than that of the male population with the same age. Along with the increase of age, the probability of
fracture risk of the hip and the whole body increased simultaneously. The fracture risk of the recurrence in next 10 years in
population with previous fractures was much higher than that in people without fracture history. Conclusion The FRAX tool can
be effectively applied to assess the fracture risk of senile population in Beijing. For the people of different gender and different age
subgroups, FRAX tool combined with the hip BMD has clinical value in patients with or without previous fractures. FRAX
evaluation software has a good clinical value in the diagnosis, treatment, and prognosis of osteoporosis.
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FRAX 3444 #7
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Distribution of fractures in elder people with

Table 1

different gender and age in Beijing.

31 FERHE(S) B (H)
Sex Age Case
40 ~49 212
50 ~59 440
B# 60 ~ 69 258
Male 70 ~79 150
80 ~90 96
91 ~ 5
1161
40 ~49 221
50 ~59 648
Ltk 60 ~ 69 554
Female 70 ~79 308
80 ~90 124
91 ~ 5
1860
1.2 WRIF®
1.2.1 BHEEME:-RAXE GEAFALETH

hologic Bt X KB HEIGHITHEENE ,XNFE
HH#ETHEREE . PR RREMEML, BT A BE
ETLRAERL . FRUBTHBAEG6 ~10°,EH
W BN SmA, B HA- MM BMD &, A £
A0 B S0 S, D %

1.2.2 FRAX 3144 #7 . B K Hitp:/www. shef. ac.
uk/FRAX/Po ZE“ BR "B EHEHE" R\
FREERRREAER A EE 55 TR
S RGHWERE BEMETA E ERERR

FRA REBHEXTR SEESHHWE . SHHE
KBEREKXR3ANRMEL L% 11 TAEER, Hit
B A BMD R B ERKI0FERNELELGH
B g5 WA T R B R T A XU MR
1.3 Git¥4a8

BB E SN A FERMEESE LT
WA SEFEAT A, R SPSS 21. 0 G it B4 # T4
KRG E T, I B R LB AR « R,

2 &R

2.1 FRAX BB EABEITHREER

3021 f B & SE P 4E 5 (65. 80 £ 13.33) & (40 ~
102%) MEREH TEHEHR(-1.16£1.14),
AR 40 ~ 90 % /4 3011 8K & #E58 BMD {H 4T
FRAX Rt E AR 10 FRNEE LGB EH
MBI R R Y (4.92 £7.06) (0.10 ~72) , %
K10 FENKEBIPEF T REMEN (1.81 £5.27)
(0 ~82),

2.2 FRAX 8444 5 B A [ 4 5 &R [ 46 3
2 AR KU HE R

FRAX 3K BU A op o0 R4S B A B, 34 3
SRABLWH ;BN LR B ER L HEREER
R4>H 40 ~49 % 50 ~59 % 60 ~69 ¥ 70 ~79 %
M80~90 HHMIl F R LIt 6 WH(HFP 91 %
BEULEWHAI 10 4,58 546, %5 6, TEHA
FRAX {48 B &I S 45 1, ABF R X 2 5Bk,
FIRARS NEH ), 4 FRAX GBS
MBRESBTHE, XK I0FALEEEBRANES
TR (% ) FIKK 10 FRREBEEITH
KB HEER (% ) $fE .

1156 5| B B &, L WA (63.04 £ 16.17
%)(40~97 %), MEREH BMD ¥ T EH K ( -
0.68 +1.08) Bt &85 BMD {47 RFAX 4} #7 6T,
F 3k 10 N R E 2 B 5 B AR E TR XS HE R
H(4.05+6.13), Kk 10 £ N K4 BB 57K
BAER A (1.59 £5.02), ¥ FTH 1156 Hl BB H
BIBERRY NS HNE A, BES B BMD Fi#fT
FRAX S3#7Ef , o Rk 10 F N R AE 2 5 B HH R
HEFTHXNRERER N 80 ~90 S A, KIKN
40 ~49 % 41 ;KK 10 48 1 & A 88 B 4 0 XL B 48R
REEHN 80 ~90 ZH, BRI A4 ~49 F 4., B
HEARETTE KK 10 FANEE LS ERENR
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F2 BHABDARRERSHAKN FRAX T4 R (K485 BMD)

Table 2  The results of FRAX in males with different age (combined the hip BMD)
10 £ &5 RH R 10 F AR BT
B (H) BB REH T BRI (%) WA (% )
Age Case(n) T-score Ten years OP fracture Ten years OP fracture
risk in main position( % ) risk in hip( % )
40 ~ 49 212 -0.32£1.19 2.97 +4.87 1.06 £6. 15
50 ~59 440 ~-0.51+0.94 3.72£5.35 0.79 £2.25
60 ~ 69 258 ~0.86 +1.05 4.59 £6.53 1.71 £+4.40
70 ~79 150 -1.02£1.01 5.33 £8.48 3.63+8.10
80 ~90 96 -1.23+1.19 4.53 +6.10 2.93 +5.67
&1t 1156 -0.68 +1.08 4.05+6.13 1.59 £5.02

1855 il & B &, 3 4E #% (66.50 + 12.45
%)(40 ~102 % ) , W B A% & B BMDT {H (- 1.46
+1.07) , 564 B35 BMD {47 RFAX 43R, KRR
0EREELETRAMEFT IO RNRERS
(5.46 +7.54) , Kk 10 FR R EBBE IO XK
BRR(1.94+5.41), KA 1855 HIBHBER
BEBRMD RS AEA, AW BMD J5i# 1T

FRAX SMfrif , B ko 10 SE R A & B B B
B 4 XU B 4B SR B R B A 80 ~ 90 B A By
40 ~49 % 41 ;K 3k 10 4F 9 & A B AR A 3T B XU B R
REFHN 80 ~90 HH, Bk R 40 ~49 FH, &
WREREHTE KK 10 ENEELH B RER
ﬁﬁ‘ﬁﬂﬁﬁwf’ﬁﬁ Ak 10 R E B EHHIR
KL R IE R

%3 LU ABRPRRERSHEHN FRAX 4R (B S W BMD)

Table 3  The results of FRAX in females with different age ( combined the hip BMD)
10 fE Py 2 5 B R 10 FHMRBFH
FR(¥) BI%(H) BESTHE BHHBEE(%) HIEE (%)
Age Case(n) T-score Ten years OP fracture risk Ten years OP fracture
in main position( % ) risk in hip( % )
40 ~49 221 -0.72£0.94 3.05 +£5.48 0.64 +3.00
50 ~59 648 -1.07 £0.90 4.30 +6.0! 0.82+2.22
60 ~69 554 -1.60x0.93 5.82+7.25 1.87 +4.20
70 ~79 308 -2.13+£0.90 6.91 +7.51 3.46 £6.66
80 ~90 124 -2.45+1.22 10.65 +£13.57 6.71 £13.07
&3t 1855 -1.46 £1.07 5.46 +7.54 1.94 +£5.41

2.3 FRAX 3/ B R R 44 50 4 BE & A X & #rw

s g FH BMD 445 10 £ E R BT KR
WRUEAREREEFTLREIRELANH 2

A, BABIREMERIRLHRE 10 REE

BN R, 200 ERWEHXEERIFE
itz R (P {HH =0.000) . HARK 10 ARE

LHBRAMNBETOXREER 10 FRRERS
BIHRRERERE 4,

LEERBEMBIHNKREER 10 FARERT
£4 BHEABRPESHREBITRLH FRAX 48745 R (865 835 BMD)
Table 4  The results of FRAX in population with or without previous fractures in male groups ( combined the hip BMD).
# 5 10 EREETRARBITRHER(%) 10 FRBWHEHTNOBE(%)
Groups Ten years OP fracture risk in main position( % ) Ten years OP fracture risk in hip(% )
a2
kil 17.61 +8.04 8.84 +11. 44
With previous fractures
Al
_ RATRS 2.03:1.44 0.51 £0.77
Without previous fractures
P 0. 000 0. 000
P-score
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10 FRRAEMEHITHNKBBERFERLRS,

£5 LHEABPETRABIREN FRAX 14 R (B4 8% BMD)

Table 5 The results of FRAX in population with or without previous fractures in female groups ( combined the hip BMD)
4 51 10 EHLGHRHENBITHERE(%) 10 FEHBBEITHBEE(%)
Groups Ten years OP fracture risk in main position{ % ) Ten years OP fracture risk in hip(% )
o
| ARTRL 26.69 £12.34 12.09 £ 15.03
With previous fractures
Al
Ecabidats 3.59 £2.30 1.0521.49
Without previcus fractures
P 0. 000 0. 000

P-score

3 itig

A A BB IFE FRAX I ? BEE KB BT
R A FEIEF R TR G, B LB &I
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B 1994 4E WHO i BMD i T{E< -2.5SD £
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BMD MR MR E N WA S F ™, 2008 4, %
F R AR AR LR B 7 R XU B FAE R AT
REEHN RN AGRET,WHO BREHET
B KP4 T B FRAXD KRB G K 5 K88
HEXNBHRE KANAKSHTEEEE, THEX
KI0EREELFBERAMESITRBRETN
gyt M, R FERBRERZERMNEREAR
357, ZJ5 Kanis Z4E% FRAX TRH EEH#/
FHEHZERE A FRAX THEEREZKRE 10
BB AR & A M3 00 T 84l A BMD =% BMD
BE— A EAN B I K E T kTR EKE 10
ERHEREEEE, BN TERRBREEKT
7% 0776 S0 B B 3 3 B R B AT B R b LB
T,

A i A E o BB R B R B AE T TR
7 EERERHERERZEL S (NOF) FREHB
BIFTRE P B L, 10 ERBERB IR >3%
HMEBERENREESIFRE >202 W EE, FE
C A THUATY . ABFRTEHTT FRAX R E BT
XL 48 e i, B4 B R BMID B 8 b 5 b KR A B¥
KK OEREELSERHRREEREBW ST
B B BRIk (4.92 £7.06) (0. 10 ~72) , Rk

10 EREEBTBE I KR AEE N (1.81 £5.27) (0
~82), Hit—HHR AHAKH BABZERN
HBLAWA;FEAHE LR B R T HEREBEEBRR
433K 40 ~49 # 50 ~59 # 60 ~69 % 70 ~79 & F
80 ~90 %191 F XA FIit 6 A~ HH, HE 91
BRULETH,
MAEFAHRSEETHRREZBNER?
#F Hamdy S22 E MR EZR: H FRAX HE K
10 EE S RE , B4 5 K B 5 BMD {5 19 XU &
KEAEE LR, FEHEHBE BMD 5 FRAX it
B B BT KB B A R T A G I R AU IE R 2 T &
WIT, HEFELE N A FRAX 3K {4 B — 8 2 fm A 8236
BMD ', 3 4, Curtis % % B % R B & B ¥
BMD it 8 FRAX Bt ff 15 8] — 35 BUR O I &5 45
BOERAMWMBMD 258 FRAX R BIRIHER
#Rru", TR, ATRAKS B BMD K&l
L FRAX 84443 B3+ 38 5 0 A R 4 5 B 48 48 S
HAWMBBRTE, XK 10 FARELTERRMRYE
BIHREHE(% ) ,10 FAREBMBFITH XK
BER(%)BH. SRER, TN, KK 10 £H
LEBRFRHMERITREMERSE 80 ~90 54,
BG40 ~49 $4H, KK 10 FHWRFHREBRSE
BE R 80 ~90 %4, BAK{I R 40 ~49 Z 4 ;K
PR AR A B2 RE L 8K A S 3E BMD # — 245 Hifn
THL AR X P EE ABERBERE KR, Rk
10 E N A2 5B RE R8BI RBHE i X
BERASENHFSEE, XPolRE 10 F
HEFRRLE FRERARE, cEaFRED
WARERTERBMNERZ TS, BHELHEZ
HERELFHAR A ELLEEBEREKER
TR, BB 40 TS R, B R KRB B LR A, A
i 3/i& BMD {4 8 ¥ T F KB 37 R M R ey 3% o , BF
KRERAS AHBZZFENIETEN, FHEF
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EZRHBELEONRE8% . ZEBFEEREERANRN
2.2% % 3.0% , B E &k FEIBAL N B EEHE KB B
., MAAEEFERHHEMBRBH RSB HG
PP BT RUBS 7R A 1 b0, 4E i K SR BB AR
AEESEETHRNT &£, AFEACKNERL
B B E B, B B R B % o o T By T B AL 5
ENEREBARESE, MA FRAX REERRE
BB LHEURS AR PHTETNRHTM, &
B4 69 W BR L R AL

7E FRAX HHE M GKREF , R REB KT R B
REME FBEERATORRIYEENR T, B
HEBEEKEFR " FITERB LT R BEEMEH
WERBENX FRAX R HENE R, SRR
BEFBAT-FHNBREETERS BMD HitfT
FRAX R BE T E MEETBNT —FR
A B R LRI LT & B & B R $#E3%Z DEXA
KW, {3 F FI B FRAX 48 28 ok 4 80 64 B 57 KU #%
R, AMEEBAREEREEIRELA, RH
I BLERERNABLLERRE 0 ENE
KL BB BB ST R8I E 7 KRR Z (6
FEHBNEIHT¥%%EF(P=0.000); #RBEERIT
$ 46K FRAX B4 KR iHE b — TR E ZERIEA
AR, B RN T & 3 K 6 PEAE R T BB 7R 1E
BAK%RE, EABED KAWMWBMD 5EBHA
BREBERHBRE 0O FRHFLELSBRAERER
FREERA (17.61 £8.04) , H R W BT K
MER(8.84+11.44) EEXLBHEE 10 EHH
REFBREMESITREMER(2.03£1.44),
BEBEHERXKMEEN(0.51£0.77) , FAHLK
FEERABE K XU ABRBH, BRRAELES
T BAEEEBIEABRBLLGTRANREEH
ZBBFIHREREETEEFTAR. BAHRE
AN BELEH N FREBRTREHABIETT
P BB BMD REMBITNBREEERN
BAEREEEEBIHERARE REMREETT
RENBAERE, BREESTHBEER AR
B 4685 51" D% A Al FRAX K4 %t &5 & K
FHIX 683 B &4 Mtk B I 0 B EANBHFETE
fEARERER IO FERNREBHBITEENR
31% ~4.0% , kA B R AR EBINHOBEER
8.1% ~9.3% "', ¥R A BT A FRAX
RUEFMEN ARSI XREE, TR,k
ARBFERAXBABWNEERARERZ — . &
F A FRAX 3448 a2 K & BE 2R 3 sEax — I

B BB T, BT AR A5 480 A o 0 B0 TP A L LR A 38, A
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BERER, E 6T B TR, e TR, &
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Bl F 2 R B N T 4T FRAX BAF TR B AT 1A
X % 4t DX BB A T XU 52 4T O ME T A T
W A4 . BFFTR B FIH FRAX KU T H P44
BIEAAR, RHERGY#®TTRGRITTRAST
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& EBTR , R A FRAX 844 7] LABE#F B3 Jb 5T
X P EE AT B IR KR, 5 T AR
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