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Structural Model for Osteoporosis Preventive Behaviors in Postmenopausal Women:
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Purpose: The purpose of this study was to develop a model that explains causal relationships between post-meno-
pausal women's osteoporosis general knowledge and awareness of their own bone mass density(BMD) and their
osteoporosis health beliefs and preventive behaviors. Methods: Retrospective design using structural equation
model tested seven variables by using questionnaires of osteoporosis knowledge test, osteoporosis health belief
scale, osteoporosis self-efficacy scale, and osteoporosis preventive behaviors scale. 162 middle age and
post-menopausal women were recruited. Results: Mediating effect of health beliefs was not significant in the rela-
tionship between BMD awareness and preventive behaviors. Instead, BMD awareness had a direct influence on
the preventive behaviors that is strong and significant. Between the relationship of the BMD awareness and health
beliefs, direct pathways of perceived threat, relative benefits, and self-efficacy were not significant. However, rela-
tive benefits and self-efficacy showed direct influence on the preventive behaviors. Conclusion: Having middle
age women get their BMD test done in order for them to be aware of their own BMD results might be a critical
strategy to promote osteoporosis preventive behaviors. There is a need to develop diverse strategies to enhance
their self- efficacy which has been shown to be important to osteoporosis preventive behaviors.
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| Modifying factors I I Individual beliefs

| I Health outcome

Perceived threats:
Sensitivity
plus
Susceptibility

One's own BMD
awareness

Relative benefits:

. Perceived benefits

minus

Perceived barriers

Osteoporosis

+| Health motivation )—’ preventive

health behaviors

General osteoporosis
knowledge

«‘ Self-efficacy

BMD=bone mineral density.

Figure 1. Theoretical framework.
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Fit Index)¥= .94, Z18]3L RFI (Relative Fit Index)+= S8E
AR A Ars AT FA B2 HofFaL Jlo] &2
9 TR0 a7 HU.

upehr] RYFAS A3 FHATE st 2 AT
£ Hole TEE AN 3t3F ALY RE 7= B
o UL AN AFFVE 7He BRE FUkekH. T
Az}t FARFP ] A BFASG x=0.78 (p=.677, df=2),
RMSEAX 0. standardized RMR 010|913, GFI 1.00, AGFI
98, PGFI .07, CN 1891.55, NFI 1,00, NNFI 1,10 PNFI
1.10 CFI 1.00, IFI 1.01, RFI 962 A3 =7} Eolxl Aoz
velton, £S48 HERYd SthaS dyeyele] dHY
2 7P A B 9] 26.4%¢4] 31.2%= F7Fstodrt. 74 € #
Zng ol o5 Uehd 2= Figure 29} 2t}

B AT /M Ry elx e & 2 FEE Q1A
= A3 73840 AR AF(y=-.06, t=-78),
A 8 (y=-03, =-43)2 St}35 A& (r=
- 03, t=- 4D 2e] AHQ Ao} 25 FrojaiA] sk,
S35l gt QA A4 4] A4 FW(r=-10, 1=

Table 2. Mean, Standard Deviations, and Correlations among Variables

P_BMD_K GOK PT RB OSE HM
Variables n (%) or M£=SD
r (p) r (p) r (p) r (p) r (p) r(p)
P_BMD_K
Know 117 (72.2)
Do not know 45 (27.8)
GOK 17.04+2 44 -.01 (.905)
PT 35.52+7.69 -.06 (.449) -.10 (219)
RB 15.53+8.86 -.04 (.614) -01(945)  -32(<.001)
OSE 119.95+39.81 -.03 (.723) -.05 (1521) -.15 (.059) 47 (<.001)
HM 20.72+3.70 -.16 (,040) -.05 (.507) -.14 (.067) 36(<.001) .47 (<.001)
OPHB 29.53%6.76 -.26 (.001) -.07 (374) -.08 (.329) 37 (<.001) 47(<.001) .35(<.001)

P_BMD_K=personal bone mineral density knowledge; BMD=bone mineral density; GOK=general osteoporosis knowledge; PT=perceived
threats; RB=relative benefits; OSE=osteoporosis self-efficacy; HM=health motivation; OPHB=0steoporosis preventive health behavior.
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Figure 2. Standardized parameter estimates of path diagram for the final model.

-1.23), A FA (7 =-.01, t=-0.09) & St}35 A&
3y =-.05, t=-0.63) 0.2 2] Al B2t BF frofst
A 99ket. 73571 A A (B=-.04, t=-0.62)& |9
shaL gl A frelgdo] =855(3=17, t=2.10), SH35 A
71 &% o] BEFE(B=38, (=4.93), LE|aL FAHEF|A
F7he 7= FEx QXS L e AH(B=-16, t=-
2.31) AAA] B27t fogt Aoz yepth SthE3 o
HF 39 QA" P (B=.03, t=0.42)& A <Jslar )=
FredA(B=.18, t=2.20)3 FHFF A7 |ETTHB= 34, t=
4.22) 283 FARFP A F7HE FEE JIAE L =
734-(B=-.22, t=-3.31) oA AP A F=27F frolshoitt. 1
2} 7 A B olla] 10% frelFollA frelsiAl vehd A
7357100 23t AR A 2E HF ARG MM E frelehA &

Al VEFHTH =09, t=1.18)(Table 3).
4, Uut™ EMof| E HPHKO| X[0[HS

todAte] QIFALEI S 54 5 8t o] 2 i dAlollA] =
3% A2(F=6.09, p=.003)7} e F-A(F=7.306, p<
001)0] =2 Zo 2 Yeptt, AS|IAAA FFoMe Al
ZBAA ol W oAdellA] JIAE $1 (F=4.20, p=.017)
o] EgkaL, ARSI FAIA FEol T2 AAAelx A K4
(F=3.84, p=.023), Et}3% A7|257H(F=4.07, p=.019),
2085 oA $1(F=4.09, p=.019)7} F-2J3HAl =3ttt 2
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EdHolME ol &olut A A 1A A (F=3.20,
p=.044)0] oAl ko H, F57} A FA = 71&
Aol FohEF A7|ESH(F=3.50, p=.033)°] F2Jsi7
EATH FUE AR ol A= Al o] FEEE QARSI 9)
© oAollM 1E71(F=4.28, p=.040), Ttha-5 G4 9]
(F=11.28, p=.001)7} f2latAl Egkar, Stha-soly =7t
2F0] = o] IS A9l (F=4.57, p=.012)7}
FrolatAl Egkt, tiakAte] R st FA A FH o] Qe oA ollA
AAE HH(F=5.17, p=.024)0] F-2J5}7] =i},

= o

E 9= Rosenstock 5(1988)¢] =AE AZFAIER
ofl 273te] F7 o d o] BthaSol gk A3, 13571
9 oA 27 9l ol ZthEgoll tigh Uuba] 2|23} 72l
UL QIAZ} ot Q1A s F71E ¢ Y=AE 9
oFstarz} st o™, T1Eetke] A Aol ge] 270 st
A T8 A F AT A Fplus)E QIAIE
o=, it AolAd o] 2ol (minus)E 74
o] 7id e 2 Jidstete] A8k A Al=ssirt.

A4, F7 o 1] 2= A 1A, 14
71 2 235 A 9le] dAlME 2 AFelM =
7haA BAIRE g AAEe S A9 A73E7]
ST QA SthEs a9l AACA uiZlE 4%

o



Table 3. Effects of Predictive Variables on Endogenous Variables in Hypothetical and Revised Model

Endogenous  Exogenous Hypothetical model Revised model
variables variables SDE SIE STE  SMC (R) SDE SIE STE  SMC(R)

OPHB P_BMD_K - -.02 -.02 2064 - 220 -.03 -.26% 312
GOK - -.03 -.03 - -.02 -.02
PT .05 -.00 .04 .03 -.00 .03
RB 18 02 21 18 02 19
OSE o Fo M 05* 3G ‘34**:!: 04 I Vhais
HM 14+ - 14+ 09 - 09

HM P_BMD_K - -.02 -02 249 =, 1165 -02 =17 273
GOK - -.02 -.02 - -.02 -.02
PT -.03 = =03 -.04 - -.04
RB 18 - 18 A7+ - A7
OSE .38*#;* _ .38*** .38*** _ .38*#;*

OSE P_BMD_K -.03 - -.03 .004 -.03 - -.03 .004
GOK -.05 - -.05 -.05 - -.05

RB P_BMD_K -.03 - -.03 .001 -.03 - -.03 .001
GOK -.01 - -.01 -01 - -.01

PT P_BMD_K -.06 - -.06 013 -.06 - -.06 013
GOK -10 - -10 -10 - -.10

SDE=standardized direct effect; SIE=Standardized indirect effect; STE=standardized total effect; P_BMD_K=personal bone mineral density
knowledge; GOK=general osteoporosis knowledge; PT=perceived threats; RB=relative benefits; OSE=osteoporosis self-efficacy; HM=health
motivation; OPHB=osteoporosis preventive health behavior, SMC=squared multiple correlation.

p<.10; *p<.05; *p<.001,
(mediating role)< shk= frolw|g W7} o}, &, &
ATFelMs Hd ool A 1 HElE HolFe AR
Q) Ale] FUES AAsH: A8 FhEFel de 9w
A2 A ErhEs el thgk QIAIE Al 9
SAlel WS sl 3 54 AF ddA &
FEFstH, )il Stk ool tigk 27| as 7ol Y
02X A7FF7NE HSHA7]AL o]o] Sthes o 97t ¥
shet Floleks 77 B Fhgetact. 2eit o] M
HAE £ Aol AAEHA] 4gict. & A7Ed= 2359
7iole] FHE QA A AE AXIA ek 71
719} E018% oslol A9H 02 Gareh ojul AU
she) E2aRAE 22t - 16, - 2290k,

o]l @3k DXAd] o3 FAE 24 AFTAL B4
A7 2 T 2L S o9l vx
Q1g Aol DXAE BHHA B FohS o
2o] AHgZ7le} BAZ M, o] Al A ufel
SO A ] A] 9¥gke-2 B wEl A7 AF(Estok et al.,, 2007;
Sedlock, Doheny, Estok, Zeller, & Winchell, 2007)9}%
AF5¥Sict. oy 21o]

Ayl =237 ’z}*‘ﬂ—% 0}— 7;i3. = %’-%‘— 04]‘%‘531401] A3

o7 FAAQ e v A F 93-S HoFr) o] FThE
Z2] o] T2 Aol AollF7] 2] HAF Al7]of FU=
AZe Fosta, FUE ASS Ioes a2 4% 5
218 23 Aol AFA o 2 ¥33F P Q) 9SS HAFT
ckar 4 71s3ict

2733 S5 dba9le] BAME B3
AR FA Q0] A A frojAds Fuas Aasgtol A
A

=035 a9l 242 frolsl A o= o
sk Ao Uehdeh. 3], 4349 5 49 HBM 2
ol 7 Q] St A2 ATl
73E719 Stk oa QoA frolatAl AR JF
she $8 WFE, A|astol StheT A viAs
A ad= 0342 7P 2 JEhg}. Swaim, Barnere}
Brown (2008)& 6541 o]/¢e] WA A wl=ol S e

e =

= A Aol 249 50 AABE AEshe
S A7) WSel A7) E5 7] U 2

thal Ba1sl9de . Hsieh, Wang, McCubbin, Zhangy}
Inouye (2008) G| ST+ oLyl 011*1 & ZEA
AN TR A ETHE Lhehd W ApE
2 gk Qo o] 2 & A7A3pt 1473419 o] Wt

__.71 o)
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