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A Screening Tool for Community High Risk Population with Postmenopausal Osteoporosis Based on TCM Theory
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ABSTRACT Objective To create a screening tool for postmenopausal osteoporosis (PMOP) in the community population in
Beijing and Shanghai based on TCM theory. Methods The high risk population with postmenopausal osteoporosis was select—
ed in Xuhui District, Shanghai and Dongcheng District, Beijing. A screening questionnaire survey was conducted with the ques-
tionnaire on osteoporosis risk factors and TCM syndromes of 40 to 65 years old community women. On the basis of generalized
partial linear model (GPLM) analysis results, a PMOP screening tool was created. Receiver operating characteristic curve
(ROC) was used to evaluate the discriminative accuracy of PMOP screening tool. The area under ROC curve (AUC) was used
to assess the diagnostic value of PMOP screening tool. Results According to the parameters from GPLM, a mathematical for-
mula of the PMOP screening tool was formed. i. e. score=31. 3 X whether menopause+ 11. 4 X duration of menopause-8. 5 X
body mass index+14. 4 X lower limb cramps—+ 13. 8 X lower limb pains. AUC value of the PMOP screening tool was 0. 789
(95%CI: 0. 766 to 0. 812), with a statistical significance as compared with AUC=0. 5 (P<C0. 05). The sensitivity of the
PMOP screening tool was 55.67% (95%CI; 50. 6% to 60. 6%), and specificity was 84.62% (95%CI: 82.0% to 87.0%),
the positive predictive value was 63. 0% (95%CI; 57.7% to 68.0%), the negative predictive value was 80. 2% (95%CI; 77.
5% to 82.8%), and Youden index was 0. 403. According to the cun-off value —80, out of the high risk population (score=—
80), the osteoporosis group accounted for 63. 0% and the normal bone mass group accounted for 37. 0%. Whereas, for the
low-risk population (score<Z—80), 80. 2% were normal bone mass, and only 19. 8% were osteoporosis. Conclusion The ad-
dition of TCM syndrome into PMOP screening tool is more sensitive, specific and accurate for screening high risk PMOP
population.

Keywords postmenopausal osteoporosis; risk factor; TCM syndrome; screening tool; generalized partial linear model



2012 12 + 1013 -
(PMOP) 40~65 )
) PMOP , ,
) o 3
PMOP . X (dual energy 1101 1027
X ray absorptiometry, DXA) 26, 1001 ,
(bone mineral density, BMD) PMOP 90. 92% ; 5 800
b, DXA s s 763 24,
, 739 92 38%.,
o 1740 40~65 ,
. DXA 54 s 444N,
. PMOP el s 4 1%,
, 2.1 PMOP
o e (
) ) )
. (GPLM) , , {
PMOP ; . e ;
PMOP ) o , ( 40  ~65
1 Vo N
L1 . N N B) ,
2008 { 65 s o s
) BMD T
,  BMD , o
L1~14. N 3 2.2
T ,T 1 (T>M—1SD) (sensi-
, T=M—1SD~M—2. 0SD tivity, Sen) | (specificity, Spe) .
, T<<M—2. 0SD . (positive predictive value,PV, ). (neg-
L2 ative predictive value, PV_) | (false posi-
40~65 s s tive rate, FPR) Youden (Youden’s index)
s H 1, Sen
, BMD (o3 (true positive
, 0 rate, TPR) ; Spe
1.3 8] Sen  Spe
( N . ) 0~1 ,
. ) 5 1, .
N . s FPR
; N o B, FPR=1—Spe., Youden
1 4 TPR FPR . Sen  Spe :
,2009  3—8 Youden =Sen+ Spe—1, tel |
N 3 PV,
) N N N N ,PV_
5 ; BMOPR 2



.« 1014 - 2012 12
, Sen, Spe, PV, .PV_ Youden AUC=0. 5 , Z 21 482, P <<
, s 0. 0001, o
o ROC )
(ROC) Sen  Spe
-1l ROC s 2l Jennifer Lam-
s ROC bert SAS [12] ROC )
(AUO) o
SAS 9. 2 for Windows o o 1 ,Sen  Spe testscore
3 —100 ; Youden .Matthews
31 PMOP — 100~ —80 s —
N , 80 5 —80
GPLM s o ,
“ 7 o 73 —80,
Lo oo ” PMOP 1 AUC 0. 789,
o GPLM AUC ,
Exp . 10 . . 1 —80
“ ” , . Sen 55 67% (95% CI. 50. 6% ~
GPLM (Score) : 60. 6%, Spe 84. 62% (95% CI. 82 0% ~
Score=31. 3 X 114X —85X 87.0%) . PV. 63 0% (95% CI: 57. 7% ~
144X 138X ¢ Db 68 0%), PV_ 80. 2% (95% Cl. 77. 5% ~
sz PMOP 82. 8%, Youden 0. 403,  —80 :
’ TPR FPR . , Score—=— 80 ,63%
. FPR - TPR ’ ROC ,37% s Score<— 80
’ AUC . .80, 2% .19, 8% .
. 1 Score BMD PMOP
(0 1 ) ROC .
, AUC 0. 789(95%CI.0. 766 ~0. 812),
1.0 = st e gy =m= === 7
0. 84 /
0.8 [
. D N /
'y
£ o5 L' v
0.4
:: “\\\"w '
o1 \\\*\A"\
0.0 \%“"w_&w N
RS
Wt + 4+ OmmER — oEmE e ORRE — - ORERE
1 PMOP ROC

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2012 12 + 1015 -
4 ,
\ . Sen 76.8%.,Spe 75 1%,
. Koh Spe ,
o ,  PMOP
NN ,Sen  91%,Spe s
45%; s s N s
Sen  98%,Spe  29%P!. Lydick . .
N R N o PMOP ,
. 6 , Sen , ,
89% ,Spe  50%", Cadarette ,
, R Sen  Spe,
3 , =9 ,Sen 93 3%,Spe , i
46. 496, Sedrine
) . . [1] :
1 , Sen (M. : ,2008 ;242 — 245.
78. 5% .Spe 51 4%, Reginster [2]JWHO. Assessment of fracture risk and its application to
) = screening for postmenopausal osteoporosis. Report of a
I.T <M-—25SD. Sen Spe 85. 1% ;Vei(l)ggszj;lzg(;iciql);] World Health Organ Tech Rep
38 926, WHO ’ [3]Koh LK, Sedrine WB, Torralba TP, et al. A simple tool
N N N . to identify asian women at increased risk of osteoporosis.
N [J]. Osteoporos Int,2001,12(8):699—705.
R . . . [4]Lydick E, Cook K, Turpin J, et al. Development and
[15—19] validation of a simple questionnaire to facilitate identifica-
’ Spe ’ ’ tion of women likely to have low bone density[J]. Am J
Manag Care,1998,4(1):37—48.
FPR ’ [5]Sedrine WB, Chevallier T, Zegels B, et al. Development
and assessment of the Osteoporosis Index of Risk (OSI-
BMD N . RIS) to facilitate selection of women for bone densitome-
i , try[J]. Gynecol Endocrinol,2002,16(3) :245—250.
[6] ; .
| (1], :
’ 2006,25(5) :353—357.
, 1740 , 39 [7] ) , .. 50
. 2.2%5135 s T.8%, [J. +2009,
(P>0. 05). 36(6):1058— 1060.
[8] . (M. : ,2008
’ ’ 128—129.
’ ° [9]Althoff RR, Ayer LA, Rettew DC, et al. Assessment of
’ PMOP dysregulated children using the Child Behavior Checklist:
o . a receiver operating characteristic curve analysis[J]. Psy-
. . . . . chol Assess,2010,22(3):609—617.
18~30 6 , —1 , [10]Soreide K. Receiver-operating characteristic curve anal-
(T<—2 0SD) Sen 91 67%., ysis in diagnostic, prognostic and predictive biomarker
Spe 58 82 . [21] Koh 0S- [lljreseafch[J]. :I Clin Piithc')l’é(o)? ,62(1):1—5.
TA PMOP (7. ,
. Sen  90. 0%, Spe 9 3%, 2010,28(5) ;465—467.
K : \ 6,362 11040 ( 1027,.0)



2012 12

- 1027 -

NASH ol
NAFLD “ ”‘ “ ” ,
NAFLD H
[12
; 23
10 ,
NASH ,
NASH ALT ,
NASH /  CT 0.7
Lo,

[2]Angulo P. GI epidemiology: nonalcoholic fatty liver disease
[J]. Aliment Pharmacol Ther,2007,25(8); 883—889.
[3]Suzuki A, Lymp J, Sauver JS, et al. Values and limita-
tions of serum aminotransferases in clinical trials of non-
alcoholic steatohepatitis[ J]. Liver Int, 2006, 26 (10):

1209—1216.

[4] .
L. , 2006,

14(3):161—163.

[5] . . [M].
1997.29—33.

[6] . [M].

,2002:134—151.

[7] . [M]. : ,
2003:270—277.

[8] , [M]. 2

, 2005 469—474.

[9]Zeng MD,Fan JG,Lu LG,et al. Guidelines for the diag-
nosis and treatment of nonalcoholic fatty liver diseases
[J].J Dig Dis,2008,9(2): 108 —112.

[10] ; . [M].

,2009:33.

[11] . . . 1163

(1] ,2010,30(12) .
1269—1271.
[12] ; , , .
(1.
,2004,19(2) ;121—122.

[1]Fan JG, Farrell GC. Epidemiology of non-alcoholic fatty liv- ( :2011—10—20; :2011—12—26)
er disease in China[J]. J Hepatol, 2009, 50(1);204—210. L : ]
( 1015 ) L1l >

[12]Lambert J, Lipkovich I. A Macro For Getting More
Out Of Your ROC Curve[ C]. San Antonio: SAS Global
Forum, 2008.1—11.

[13]Cadarette SM, Jaglal SB, Kreiger N, et al. Development
and validation of the Osteoporosis Risk Assessment Instru-
ment to facilitate selection of women for bone densitometry
[J]. CMAJ,2000,162(9):1289—1294.

[14]Reginster JY, Ben Sedrine W, Viethel P, et al. Valida-
tion of OSIRIS, a prescreening tool for the identification
of women with an increased risk of osteoporosis[]].
Gynecol Endocrinol,2004,18(1) :3—8.

[15]Kanis JA, Johnell O, Oden A, et al. FRAX and the as-
sessment of fracture probability in men and women from
the UK[J]. Osteoporos Int,2008,19(4):385—397.

[16]Fuyjiwara S, Nakamura T, Orimo H, et al. Develop-
ment and application of a Japanese model of the WHO
fracture risk assessment tool (FRAX) [J]. Osteoporos
Int.2008,19(4) :429—435.

[A7] O WH G HRAX ) ic P

2008,1(1):3—8.

[18]1Body JJ, Moreau M, Bergmann P, et al. Absolute risk
fracture prediction by risk factors validation and survey
of osteoporosis in a Brussels cohort followed during 10
years (FRISBEE study) [J]. Rev Med Brux, 2008, 29
(4):289—293.

[19]Lippuner K, Johansson H, Kanis JA, et al. Remaining
lifetime and absolute 10-year probabilities of osteoporot-
ic fracture in Swiss men and women[]]. Osteoporos
Int,2009,20(7):1131—1140.

[20] , ,

[Jl.
,2006,25(5) :353—357.

[21] , , .

. -2006,12(6) :571—575.

[22] , , ;.

Lyl ,2007,21
(1):86—89.
( :2011—10—03; :2011—11—14)

w.cr i



