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Abstract; Postmenopausal osteoporosis ( PMOP) is one of chronic diseases with highest morbidity rate
among women aged 40-65 years. Osteoporosis (OP) results in fragile fractures easily, especially in high risk
of hip fracture, which is the common cause for elder people’s death. At present, the recognized gold standard
of osteoporosis diagnosis is bone mineral density ( BMD) test using dual energy X-ray absorptiometry
(DXA). However, the BMD test needs professional staff to operate and costs much money. So it is not
suitable to apply in large population. We often use a simple screening tool to determine whether a person is
in high risk of OP, and then conduct accurate diagnosis with DXA. The existing PMOP screening tools have
some limitations in application, with less evaluation parameters and lower specificity. TCM syndrome factors
are related with BMD. So we develop a PMOP risk prediction model applying generalized partial linear model
(GPLM) on the base of present PMOP risk assessment tools, and combining with TCM syndrome factors.
We also develop a PMOP screening tool suitable for Chinese population, combining the modern medical risk
factors and TCM syndrome factors, which is helpful to detect PMOP earlier and to improve PMOP screening
rate for high-risk population. This will provide scientific basis for effective intervention of prevention and
treatment,
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A&30n B EBEHaRE"., BEBS "R E
B,7E50 ~79 HFRB LM, BRANEKNRRKE
H27.1% , B E i E (osteoporosis, OP) B H G H
MR, UEE BRARBEmEHRAIEL, L
HEBHENERUEEX, REEARTHERLE
B, fEEE,2005 ERA 200 FHERREES
(W5 21%) BT RE 170 ZERNETFRA
(&L 75%) , it 2025 £, BENEBFTELEE
LEANBE T 2 P S M LA S0% Ry RE K dn el
AR EHEE OP AL M EERERRER
ARyt T B, & Bk PMOP %58, &
CEE PMOP fE R R % | 7000 45 AU 0 0 R T L4 X BF
RE—REM TR,

1 PMOP B ERHRINR

KT PMOP RAEMERMAT %, s 5T HE
B R & SR BBy v T A M 2 B 96 PMOP R E 238
72, BR5XT PMOP EREZNHAELEE LM
BHERNFTRAFR.
1.1 [E4 PMOP fE e B R BT B

Luz Rentero'™! Xt G BE F 96 4 EE 47 H5.0> 9 4960
) % 2 5 18 1 FF 1R B 458 0T T BF 9T, 2 B PMOP (9 %
ERRERE . SEARE REE_REX259M
B RIRE T M, Filip' % 3 2 Lublin 3 X % 77 #0
REBELELEN OP ERE R RAERSLFBIHLLE
e BEEFE AL YL KIKSHANE
BREKEIRARBEBERSE T A R
RABARBIT KBEFENTEAR RAEMMHEEKA
BEERAZEBTHARNARARPHEEBE
ERBENER, KmE"HAEXH, ERANGE
BURERSEALABREEMN OPIKKEREAZR,
Akdeniz'*' 5t 540 LB RAZFHLZHTHHEER
H,OPHIEREHEHERIEKEMELFR,
HREER KERENEH,
1.2 Epy PMOP R HEBAAR

BR2EEEERAN PMOP EREEHNTR.
% % 1993 ~2003 £ & R OP KRR E
RHF B HEFT Meta 47, R RHE W OP R4
WEIERKEEE FB=60 % (0R=3.56) KkF
EHAE(OR =2.83) EH/ARRE(OR =2.33)
BMI<20(OR =2.06) . % 4 (OR = 1.98) fl ik /&
(OR=1.70), AREALELE . THEHEF
RTPMOP R B EMMERE., WESE "'t E
MBHS31 Z£40~65 ¥ MR PBLHTRBZAERM

B & (bone mineral density, BMD) i & , &R £ W
Fif BN ER BLFR AFREEW OP K
REBEM, WEAE IR 2 429 4 40
~65 FEGEAPALHTRBHERNREN. 5
BMD EBEFEMXHWHEER L FER KE B4
PRk BEMARN EREAMXNERA F
B TR HILE I EAS, BREFE S
FHTHEFEABHOPNERERER 4R EH
ERARR.BLEZF A EL2ERKAKEKE
BEEHRTEEAROP BRMNEREE, K¢
GRAR EHMEELEBAITERER, £FEF
H,EmEE I 210 L BERMNBX %25 Bk
MEEMRARE, FEEEMDRIERN PMOP iy
MyaBRREE, ARREEERRIRA,

2 PMOP hEiFFEHXHRAR

PEFBECBRAANE"—HA, BB RANE
LDERFENESSER FKEE BE . H5BHE,
HEHNRER2KM OP I RFME  FEHATF“BH".
“BE "M%, BEANEESMEYTF OPR
AR EFREHULRENTEERNBE T &
B MABREEHHASKSEE BEERE
WER T B i, B PMOP K+ EiE
BMRHERS, ERMPEAP G ATRAELR,
BTHEIERARTOERYE, EEISEF LT
PMOP HEIFRAMHAERE. REANCEEZNHR
XHERRE ,PMOP I EIERIRE L RARA—BA/,

BEESPRIEMZAFE—ENHEXE, &
9% %t 246 ) OP 8 % o B R 1 ¥ K A4 BF
REA FEHBAEEHRENEL, 4L
34.7%#130.1% ,0P BEZLIBERA N E, @
% FRMEKRTREAERR, FRER
[ B #A E (primary osteoporosis, POP) #) 3 B E i
EXHE . HE B S BHmns, K RiEs
S ' PR ERHIE RS R RAE VB S E VB R P R
B B R TIE ' BR B AE RO R RE . SRS
EHRISOHG OP REMARBERESPEIERM X
A.EAVBEESERIEAMEE, EAT 0B
T HA OP B 5 BH M i . ' BA g2 iiF . '%F B PH 9 K2 iE
HHAERRIIAEEERRKEE BEESPERIE
BAMLHE,

3 PMOP R IAMERR
BRI, ¥R 2AE OP L& 4R Mt £ R B Wk
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X &R WX (dual energy X-ray absorptiometry, DXA)
P47 BMD B9 & . AR, DXA & Wl % Lo e 5 5,
AEFESRABTIHERH. HAMFREGH,
FE RN OPHRIABHBTHVE, BE
1994 &£, WHO iR i T BT MR F M AL A F
PMOP k', HRIEF ZMHR TAA:
3.1 HE5PMOP ik T AR
3.1.1 OST/0STA

Koh ™ F % i WM B Ko #0 fE & WM TR
( osteoporosis self-assessment tool for Asians,OSTA) 7]
LI OPER ABER A A P K=K, X &TF
FRMEABENNRIFN TEAEBE % ¥R E
5% ;FEREXALAHPHRELRIERT RN, &
B 98% , %6 5 29% ., Geater Y EREFBK
MR ERENBNEs< -1, REFMEERLH
R K 93% F1 80% , ¥R E 61% 1 70% ,
Tao %™ A % & & #8 7 ( quantitative ultrasound,
QUS) M #1 OSTA &4 hii Al 76 & FR B ¥ 3 4 M4
BFirfR L, BAERFH N Y, REE 83%,
¥ 84% .
3.1.2 SCORE

B H A R B B KR TR (simple
calculated osteoporosis risk estimation, SCORE ) £ B
B EEM Lydick F 1998 £ F &, GIGEFR KE.
M BITE KB MERERESE 6 R, R
R REE 89% , 45 7 % 50% ™), Cadarette!™ 7
& XAL HIFH SCORE, ZEHEF K BIT{E 6, R H
K 90%, % 5 K 32%, H#E BN 1E 64%; Ben
Sedrine™ ZE M B AN AL FHHRE R S
i, Von Muhlen™ ZEA A ZEHLPHBFEREH,
SCOREZAHEMNBIKME 6, REF 8%, %R E
12.5% Al 16 69% , R ¥ W W & 75%,
Russell %"/ % SCORE Ky 4§ 5 J 815, %4 F 60 %
U AR T BT o
3.1.3 FRAX

RE BMD R ¥l 2 H AT 2 1 & T E A 1 S 454,
BEXERN SR ERR ., BiL, WHO 4T
— I B 3 XK iF 5 T B ( fracture risk assessment
tool, FRAX) Bl KERE R (F# . BIFEL. K
KR BAERR MRRT RAMLEK
) AR R B REMERTRR™ . R
EMgaEE™ BA HEP HA R
TSR R RN AW, Fujivara £ F £
FRAX B 2 Jv] AR H € 2 & 217 B ¥ T B

MBETR,
3.1.4 ORACLE

Richy %7 2004 £ £ T B R o2 KK B
A4 M PEM T B (osteoporosis risk assessment by
composite linear estimate, ORACLE) , HiR9 B K&
PR B R K 90% 46 R E R 0% ,F BN TR
B & 48 7 B ( quantitative ultrasonometry, QUS) i
LW T,
3.1.5 ORAI

Cadarette 2 J % 9 & R B 4 KU WP A T R
( osteoporosis risk assessment instrument, ORAI) , FIk
BHBERELRFEHRBAERARNERIFR
ERHTEEERN ETHR REMESHEAER
REAER,EBWE=9 0, 8UREN 93.3% 5
SRR A46.4%,
3.1.6 OSIRIS

Sedrine'™ FF £ T & M i #t f& B # X
( osteoporosis index of risk , OSIRIS ) & 24 iR B & FE B
BXEKFHTR AFEFR AR HEFRTE
MBHBHENANEER, T REE 78.5% %7
B 51.4%, Reginsler[m METREREHELEA
T ABHME AT TN, ERME <1, THE<
-2.5, HBUREFRERE 450 85. 1% 1 38.9% ,
3.1.7 Hftt PMOP R TR

Salafi £ R FEAMERFALXART R
T B BB X R VF 4 B R T B ( osteoporosis
prescreening risk assessment, OPERA) , 7E #E # O B i
18 2, B B0 B 8 007 9 R B 43 31 K 88. 1% Al
90% ;%% 5 4> B K 60. 6% F0 64. 2% , R ¥ T i {6
29% # 39.2% , B ¥ T W fH 96.5% F 96.2%
Heny™ F AW B RHBHEFITRARIFNHN TR
(fracture risk, FRISK) , iR B 1E Mt . R B 0. B 4
B BRAE B T R K SR 18 AR R B A B LR
3.2 E©K PMOP Fik TRHAK

EEk, B AR E WA L —2& PMOP i i
ITE. £BEVWHREAE2ER KE . F1)
MR R BOOTT R AT  F  th OP B, £/
sV BYHERRNEREARBRIAGE6
B (F@ BE XEEHTL.ZR EEHE,
18 ~30 FHEHEMR) U -1 A FE HFERE
JRBA (T< -2.0SD) W R E K 91.67% 4R E
¥ 58.82% , RINEL R RIS Koh B3 OSTA %
B FERET TUERAAERS OP KX, ]
RE 90.0% 5 RE49.3%, hHXESEVET
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L. E% M b 6562 ] 40 X E LM ABE
FERE B THERMH X ERARBETE
{ osteoporosis screening tool for Chinese, OSTC) , R
WIET76.8% 5 RET5. 1%,
3.3 PMOP BRI AMNESEMHE
HREAMBRIABRETE—HEARM
FEN ABERK B KEMtSXHEFE
MERAITHRIERRTAERRAABPHAER
#HEEFLENABAFTESEM MR, Richy
ECERAMHFROE RAMFER TR OST,
ORAI.SCORE #1 OSIRIS Xf thBF %%, A & OST L K
fib 3 P TRABIFMERE, BFREANER—
%, Geusens %'*“' ZE Xt OST,.ORAI f1 SCORE % %
BRI EB#AT T BB, &9 B4 MU 80 5 5
B0 OST MR LB+ 8 5 8, L AR,
Wallace' ' ZE I M H £ H % 2 J5 18 & X 0OST,
ORAI.SCORE % /i T AL FF B IEM BF 5, FHix &b
MR TAEEARY OP LAF —EMEREL A, B
FECENEWENTXHEEEALABY AR
H—BWHE. Rud B FROEEFINFELR
U OST TR EKA M EARHE, TRRAMRNA
SRR XRER BEKFAEEX, REZ'H
Meta 7} §7% B} OST/OSTA A —E MK E, B
HEE ERRMEABSHREBREHR BEL
HRFERHEMK,

4 PMOP BAEBMERR

HT DXA M BALKER MAFTEAEL
MEFARHTRIEAETFE RABPHER
Mo BAVEEMER THEME AR TARAMKES
RF B BB R KBRS, i DXA K0T
L. MELIANEYRET -EHNRITFMMHERY
09, BI I G 4 ok ok I 5 K B R AT B A A
e MRR.

4.1 [ PMOP Hi il # RUBR 5L

Y Sh PMOP Tl U 452 B 6 7 7 ¥, B R B
IR AT B, Wildner BBy £
B2 4% B3 B R ( multiple linear regression model ) 3
RRLLEEAALNERERER, RAFRA
BREEFRIMREEMHMAER, Ofuogly £/ g3y
TH&¥ B8 E TR (stepwise logistic regression
equation) L) FI F4E i R B 4T EROA B K
BERMZEDE 4 M ERERE BN B REHR,
Akkus %" g 37 1 £ & % 8 0 14 A (multiple

logistic regression model) Z B K BHA R . E5) . ¥
FALFERELARKFEERRMAIAMER.
Papaioannou %" f| I £ & Cox KA R R HE R
(multivariate Cox proportional hazard ) 3% 73 ¥7 f& & &
58 v ot A KM %4, Ongphiphadhanakul %1
R FT B A T # 2 K 4 (artificial neural network,
ANN) B %) F1 logistic B =452 74 75 T 1K & % ) L9
RN REENRRERELITEER,
4.2 [HEpPy PMOP il # B B 52
KUK IR T — T PMOP f2 B B 3 #5514
B, E 2 HEEE KM logistic BT 54 & H,
PR EILAG BLFRAMKKXE P RENEER
ERER MAREAMKERBIRRPEEER.
W% B xR A BB R R
BUBERER S8 KE LLERTEFEEHN
MR BUEFENTMER, AYER 42
R S8 AEEBNMERBRPXEEENMIE
ARERHXR,

5 PMOP {5 # T R #0742 & 3T A 49 j5)
EUBOE

5.1 PMOP i T 570 750 50 168 4 BF 52 o S () A

LA I PMOP fi K T AR A A K WA 45 2 4,
RRERK EXFMATYHFE—ENRRE,
Mauck"™* B 57 % 89 SCORE #1 ORAI Z£ iR 5 PMOP
KB SERE, EfmFRRANFERETES
FERAMMAR ARERERBNE25 0L, £
BT ARETREALZABBATTRS, &
FABEH R BB . KEME2XALEFEHR
FlL,AERMETRAGEAEHEERANE. PE®
Wh, 7 PMOP A B LB R R BV U Z A, (R 2
ST RO, IR AR R 2
RGBT X LRI ER S S B TR B8 | 1l
BUERAE—EWHEXE, B TFREIERNE RE
EREREERNEHLWZ A EFEENELM
FERUEX R, I8 logistic [ IAHBERI M Cox L fi] KK
HERXEMENERN,
5.2 PMOP fi K T 5 Fn 7 46 2 BF 52 %o 3%
521 BUETHRARE¥EREXRMPEIERY
IR T 0 Y

T L& 4 & ¥k 81 &Y ( generalized partial linear
model, GPLM ) "B f£ G i " L &t M &
( generalized linear model ,GLM) 93" /&, &8 T X &
HERMBEEEESEEE N ZNONR S EEHE
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B KIS HUE R, TR A R B R R
FRAGRHBE ERTEREEY TERBE
MEm, MEEEERE PMOP MR FEH TR S,
BMAHXHFIEERRE, BIHET GPLM &
PMOP X5 7 Ml 8 84, 0% % B T PMOP R %
B, 32 % PMOP B fe ABE BT R 38 , O SR BUA 2 84 Bl
W T R AR R K
5.2.2 FEESPEILERNAEN PMOPRFRTA
EFARAK PMOP R IT AT FEXHEN
BEAETEREWKRERSMA, NEZLETF
GPLM i PMOP R I M M B b, F R B
FREABBENCSHREZERERAPEIE
R PMOP ik T B, % PMOP i ABHITHER
MEHRERN NMEBLEETRA, TE 1L
RE, WRERRHE,
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