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Systematic Review of Osteoporosis Preventive Intervention Studies
based on Health Belief Model
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Purpose: This study aims to systematically clarify and enhance the understanding of osteoporosis prevention inter-
ventions based on Health Belief Model (HBM). The analysis includes HBM constructs, intervention characteristics, and
outcomes from prior studies. Methods: We extensively searched eight electronic databases to identify peer-reviewed
studies that implemented HBM-based interventions for osteoporosis prevention until June 2023. Results: Initially, 638
articles were identified, and after a rigorous evaluation process, 11 articles were included in the evidence synthesis. The
analysis revealed that HBM-based interventions significantly improved likelihood of taking action including knowledge,
HBM constructs and adopting preventive behaviors such as calcium intake and exercise. However, most interventions
included in this study did not fully encompass all five HBM constructs or specify the particular components adopted.
Conclusion: There is a need for additional research and intervention refinement for a more comprehensive understanding
of osteoporosis preventive interventions. This should involve a concerted effort to incorporate all HBM constructs into
the context of osteoporosis prevention. Thus, more effective interventions promoting optimal preventive behaviors and
reducing the burden of osteoporosis can be developed.
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2 Wojme) 1 AR o] 27 SHd], 199990 4 20154
MY HEE ARE LYol BUFEH 1BE 2 AR

AFES SRITH AT, FAEH AFYE269.38% %0, 19 7]
Z 2%¥ AMGEo| S7Fstckal B 1814 tH(Guzon-Illescas et
al,, 2019).

oy O_EHI:I =] 17] __/p]- o] :'_;GEH‘—H] HP7;]Q

Absts 7497 wot 2 SU = AAPHI7E 2= AL, o]
of Frha5 W&ol 20089 7]& 44 29.9%, 'F4d 5.8%°
A 201610 &4 62.8%, EAJ 22.8% 2 FFAFE] 9l TH(Choi et al.,
2021). 3FA]ak, Th2 v A3kl hir FThE oF 80% 9} 1] mat

A Fhegol dig e W2 0 th(Choi et al,
2021). EtHE52 =219 T A F 6915 AR e, 211
F3} AL 2 X Ygete] whet vd Ao 2 Q13 A e o
S 7t 2 A SR dAE = v A S gt Q14
S /hAEE, o 2 Bejshe wete] Ea gt A o]ti(Cho,

AR RoA= AoFrE Eths5 o 7ho]
IS sl ErhsSol gt aLs, Y, 27144
9 o2l uhskgl e n, 53] 20t SHbof 4] 30t 2Rt
off Z%Fo] x| o] =g el whet o] 27t o83 fl= F Al
AA FgE]ojof gl Zr2EFTh(Oh, 2011). o|F % =
S50l thEt Q14 i A A oS 917t thkRt AqE ol A E
S=H(Ahn & Oh, 2021; Belgacem et al., 2022; Gaines,
Narrett, & Parrish, 2010), &3}2] 9] o1} 3 9] H3l} GRS
SJaHE ol2 g FIkes B AAH FA7 L7 HchPre-
stwich, Webb, & Conner, 2015). 3 ¢] H3}E 93t 53] A+
ofl AM-E1= ThFet o] & % A7 AL A7) ofgo]
ATFE B ohfel B gl B2 FRskn glo] Mush
A &-8-Fr}(ones, Smith, & Llewellyn, 2014; Ritchie, Van
den Broucke, & Van Hal, 2021).
AR Azte) Welusis 2a1d Bo) oz
M| FHA X Zho] = ‘?:Ft“/h— 7HE% Abel A ElEt
A ZFeta}e] Rosenstock (1974)0] ofj5k2] 3§ 9] M= A5}
7] Sf3) ket o] ok AZAEmEe] TAAEL olA
WA (perceived susceptibility), 21&]H AZHd (perceived
severity, seriousness), Q1A% ©]](perceived benefits), <1
)& Aof|(perceived barriers), o], A, A4 5-& £33}
= 48 ?(modifying factors), 3-5-2] A|7](cues to action),
Z}7) &5 (self-efficacy) o]t} o] ZE-2 A of tjst FA
= A8t YL = 17t o] o2 A5 A7 ¢ o] 3
74 (likelihood of taking action)& & AZPHE A3}

o ExoT0) 3t HAN 23D

Al 4= ekar sk Qloh(Rosenstock, 1974; Rosenstock,
Strecher, & Becker, 1988).
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2 g8311 Qlth(Kolac & Yildiz, 2023; Lein Jr et al., 2014;
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o el ATE TTH o T Bt AT HI 9 ZAYEA,
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3 AFFA| Y ARgle] AR RS E8% SA ﬂ-—rL 18
HE AAA 2z gt 4‘153 A (Jones et al., 2014)c] w}=
9, 0|29 F8 TS B 23R A7t 6o E7FSH
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gud 7]9ke] ZthEs o S AT e Rl 2)
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FE(Kimetal., 2011)& 7|90 2 Participants-Interventions-
Comparisons-Outcomes-Time-Setting-Study Designs (PICOTS
SD)E THgste] ATAES AHIYTE. AT Partici-
pants)2 TF 184 o]AFe] 4491, FA(Interventions) = A 734
Hrd 7|gke] Zoh3-5 oA FA4, BlaEA (Comparisons)
H5A 32 7|1& 2239 {4, A4 2HOutcomes)=
AR ] YN E T A4 52 AR ol 74,
Tt 25 5 A AHEL, U= 5o skt 2 AR
2 2|3, A A (Time)2 SA A - & 234 27, A" (Set-

FAE AT 7|3, A4 A| (Study designs)= A
729] 2] AY AT P,
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W2 rlo

3. A2 47

1) =d 34

20234 64 52128 69 17271 A2 B 1L AL A
o] = A7AF 2¢10] <] HloJEH|o] A5 B85t A
A& Ayt <] glo]gHo] AR = PubMed, Cochrane
Library, EMBASE, Cumulative Index to Nursing and Allied
Health Literature (CINAHL)& 0|83}, =] do|g
Hjo] AR = Research Information Sharing Service (RISS),
Data Base Periodical Information Academic (DBpia), Korea
Citation Index (KCI), =53] = 4] #(National Assembly Lib-
rary)< S8t A ol= MeSH 8019} fAke] 9 oo
E Zrdloleo] Ao A & 25, [A| W lollA] "AND/
OR'E #-&3to] AAsttt =9 £ H Ao AMg-H =2 4
Ao} ‘Osteoporosis 2} ‘Health Belief Model & MeSH &
o2 283101 ‘AND'2 283191, 2 MeSH §012] §A1]
W 'HBM' ool %8 7Aloje} 'OR 2 1 4sle] FAlals
of. HAHQ= ‘Osteoporosis' @ At 4] E 25,
‘Health Belief Model’ o} -§-A}o] @ oFoj= A A HojZ A4
shoick. F) B Ao AL BhEE 3 Aetelel ‘AA
9' 8 F40l2 AND' 2 Agsigon, 235 4
Apolel ‘WoIA% T A9 =) ofolel "HBM' & ‘OR
= Agstel Attt
H A
T2 £ A7 1) TH18A] o] Fe] ARl i, 2)
2023\ 6971A] A7)t 5 &) SR o AR E =&, 3) A%
Alged 7]8ke] Stk oA SA A 4) 2SR A%
FLlold 7hsAd, NS 55 A HAFE A A
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22} A ¥ £33 JBI (Joanna Briggs Institute, 2020)2]
Critical Appraisal Checklist for Quasi-experimental Stu-
dies®} Critical Appraisal Checklist for Randomized Con-
trolled TrialsE -85} A 73} t}. Critical Appraisal
Checklist for Quasi-experimental Studies2 -FAMIE AT
o 2 7} £72 9RRFo2 THH o] glon], AT HTf
WO, T T EAA, NS EA, 22§, B A
TS R, YE 4 0 gekn 540 747 B4, 18
ARSI BUH, 24 Beo] A4, A0 1 a4
<2 B7}3tt}. Critical Appraisal Checklist for Randomized
Controlled Trials2 72+ |27 A+E HUlets 212
13802 T4 o] glon], mate] ahe, g W] W,
2 7 5A4, AR, SR 290 28R 9, o4
Ha A, g 540 Ve 24, A e d 2 24 93
(Intention-To-Treat, ITT) ]3], I& 7+ A2 HH ¢
4, S5 He AR, SA R AR A 9 AE s FUg
o} 2} =2 “Yes”, “No”, “Unclear”, “Not applicable” 2
SHE e, d(Yes) SH2 14, o] 9 §F2 0 F
ofsto] o] B7H= AAH ] 50% o)/4dQl - F3F o]
2o A 55 B]lvkal ggsto] FFEA o AT
(Immonen et al., 2019). A F7= AR} 2010] EHF o2 5=
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Table 1. Characteristics of Selected Studies (N=11)
Intervention Outcome
Authors Desi.gn e Contents Session Measurement
b ) () (HBM variables) (time) Method time Findings-significant®
Ahn & Oh  Quasi- Women aged I: OP information and 4 sessions Education+  Pre: baseline ~ Knowledge* (exercise,
(2021) experimental ~ 65~74 years preventive strategies (L hr/session) Counseling  Post: after two  diet)
study -1:47 (modifying factors, months Self-efficacy (exercise*,
(Korea) (Mage=72.4) perceived benefit and program diet)
-C:47 barrier, self-efficacy, Health behaviors*
(Mage=70.1) health motivation) (exercise, diet, routine
C: usual lectures and follow-ups)
booklets

Babatunde  Quasi- Adults aged I: HBM based OP 6 sessions Education+  Pre: baseline ~ Knowledge*
etal. experimental ~ >50 years information and (30~45mins/  Hands-on Post: end of Dietary calcium intake*
(2011) study (Mage=70.2) preventive lifestyle session) activities program HBM (perceived

(United -1: 59 (w=51) (perceived susceptibility, susceptibility*,
states) - C: 51 (w=48) severity, benefits, and seriousness, benefits,
barriers, self-efficacy) barriers, health
C: wait-list motivation), Self-efficacy*
Chanetal. Quasi- Adults aged I: OP facts, prevention, 3 sessions (2 Education + Pre: 1 week Knowledge*
(2007) experimental ~ 18~30 years diagnosis, treatment hrs/session) Hands-on Post: 3 weeks  HBM* (perceived
study (Mage=19.3) (perceived susceptibility, activities F/U: 6 weeks susceptibility,
(Hong Kong) - I: 22 (w=14) severity, self-efficacy) seriousness, benefits,
-C:23(w=18)  C:no education program barriers, health
motivation), Self-efficacy*
Gainesetal. Quasi- Adults aged I: bone biology, OP risk Single, 2 parts  Education +  Pre: beginning Knowledge*
(2010) experimental ~ >62 years factors, diagnosis, (1 hour) Bone health  of the session Dietary calcium intake
study (Mage=81.4) treatment (perceived booster session  Screening Post: after Exercise behaviors
(United -1:193 (w=159)  susceptibility, threat, 1 year later 1 year (aerobic, strength
States) -C:183 (w=155)  Dbarriers, cue to action) F/U: after training)
C: screening program only 2 years

Huang Quasi- Women aged I: OP, risk factors, 8-week Education+  Pre: beginning HBM (perceived
etal. experimental ~ >40 years preventive strategies, sessions (2 Activities of the session  susceptibility, severity,
(2011) study -1:33 demonstration of hrs/session) (exercise) Post: after benefits*, barriers),

(Taiwan) (Mage=63.5) exercise (modifying 4-week 12-week Self-efficacy*
-C: 35 factors, perceived follow-up program Social support*,
(Mage=61.2) susceptibility, severity, Knowledge
benefits, barriers, Preventive behavior*
self-efficacy) (calcium intake, exercise)
C:N/I Bone mineral density
(BMD)*

Kalkim &  RCT (Turkey) ~Women aged I: OP, preventive 4 sessions Education+  Pre: baseline ~ Knowledge*, Preventive
Daghan 30~45 years strategies, encouraging (1.5~2 hrs/ Counseling  Post: 15 days behavior* (exercise,
(2017) (Mage=39.4) health behaviors session) +Activities after calcium)

-1.37 (perceived susceptibility, 12 times (exercise) program HBM* (perceived
-C:36 seriousness, benefits, counseling F/U1:3 susceptibility,
barriers) months seriousness, benefits,
C:N/I F/U2:6 barriers, health
months motivation), Self-efficacy*

Khani Quasi- Women aged I: HBM based OP 8 sessions Education+  Pre:baseline  Knowledge*, Preventive
Jeihooni experimental ~ 30~50 years information (no specific (55~60 mins/  Discussion  Post: end of behavior*, BMD
etal. study (Iran) (Mage=41.8) information) session) program HBM* (perceived
(2015) -1: 60 C:N/I F/U:6 months  susceptibility, severity,

-C: 60 benefits, barriers, cues to
action), Self-efficacy*

Kolac & RCT (Turkey) Women aged I: HBM based preventive ~ 12-week (20~25 Individual Pre: baseline ~ Knowledge*

Yildiz 50~65 years strategies (perceived mins/session) interview +  Post: 12 weeks HBM?* (perceived
(2023) - I: 41 (unclear) susceptibility, benefits, ~ 12-week text Activities F/U:12 weeks  susceptibility,
-C:41 barriers, health message (2~3  (exercise) after posttest  seriousness, benefits,
(Mage=56.1) motivation, self-efficacy)  times/week) barriers, health
C:N/I motivation), Self-efficacy*

C=Control group; F/U=Follow-up; HBM=Health Belief Model; I=Intervention group; N/I=No information; OP=Osteoporosis; w=women.
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Table 1. Characteristics of Selected Studies (Continued) (N=11)
Intervention Outcome
Authors Desi.gn e Contents Session Measurement
e ) () (HBM variables) (time) Method time Findings-significant®
Panahietal. Quasi- Adults aged I: OP information and 4 times, E-learning + Pre: baseline ~ Awareness*, Preventive
(2021) experimental ~ 18~65 years preventive strategies 9 sessions Pamphlet Post: 3 months  behaviors* (nutrition,
study (Iran) (Mage=40.7) (perceived benefits and (80~90 mins/ after walking)
-1: 70 (w=N/1I) barriers, self-efficacy) session) program HBM* (perceived
-C:70 (w=N/I) C:notany training intensity, sensitivity,
benefits, barriers),
Self-efficacy*, Health
literacy*
Rezaeietal. RCT (Iran) Adults aged I: OP, preventive strategies 8 sessions, Education + Pre: beginning HBM* (perceived
(2019) > 60 years (perceived susceptibility, — 4-week Encouraging  Post: after the  susceptibility, severity,
(Mage=63.4) severity, benefits, (50~60 mins/  phone call program benefits, barriers, health
-1: 38 (w=28) barriers, health session) F/U:1month  motivation), Self-efficacy*
- C: 38 (w=30) motivation, self-efficacy) 4-week after study
C: routine care and follow-up
education
Shobeiri Quasi- Women I: HBM based OP 4 sessions Education + Pre: beginning Knowledge*
etal. experimental ~ -1I: 40 information (no specific (45~60 mins/  Pamphlet Post: after HBM* (perceived
(2016) study (Iran) (Mage=40.1) information) session) program susceptibility, severity,
-C:40 C: not any training F/U:2month  benefits, barriers)
(Mage=40.6) after Dietary calcium intake*
program

C=Control group; F/U=Follow-up; HBM=Health Belief Model; I=Intervention group; N/I=No information; OP=Osteoporosis; w=women.

tol), FAEAEARE R HBM T4, 771, ), 2
IARE YA, 70 2 Tl HAER 714 7 4
E3hgEHTable 1). & @70] Z3HE 4% £HS FHSH
Aipiisst 2T SUSH) ot AT ATES FH o=

B EhE A e 95 90 AR E BASATHKim
et al., 2020).
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(PubMed 122#, Cochrane Library 120?;‘, EMBASE 1894,
CINAHL 54%), 1) 153 (RISS 34, DBpia 18, KCI 10
¥, National Assembly Library 91#) 9.2 3 638¥ 0|3t}
°] F TEE e T 2289 E A9, 415H 9] ZES A
5 9JollA Felste] £A A7 Fohes =& 32
12 AR 12 A =1 5 AE FLol E7IRH4H
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o}, BAM
Reviews and Meta-Analyses (PRISMA) 2020 flow diagram
& 7)ske 2 X8l 2 E Ak Figure 1).

-2 Preferred Reporting Items for Systematic

2. 2¢ol9 H gt Ay

199 0] 238 SA AT 138, B9 22 A7 61
© g2 BRste] A Frist A, 1U] £ o] 3t ol A &=
F8 B YTHTable ). AT 75 WA H4: 98 712, 39
(Endicott, 2013)9]l4] 94 (Chan, Kwong, Zang, & Wan,

2007)°.2 F7tE lon, 41y} &) e Selshe
191 Z3oll A 139 5 12%0] “Yes"2 SHE F oL, thdA
o get et gEtate] E4& 7leshal £4of st e
A5 B7bste 681 EollA= 28-S ALgE 11Ho] “Un-
clear” 2 SFEIh RA9| B2 AT A Y513 7]
2, 44 (Lein Jr et al,, 2014; Lein, Turner, & Wilroy, 2016)<]
A] 8% (Rezaei, Vatankhah, Mirbagher Ajorpaz, Gholami,
& Zamani, 2019) .2 H7}E 31, IF 7 AR 5
4& ERIsh= 101 EFolA] 6Ho £3 BT “Yes"2 SH
3L, R}, SAA 223 SR WS B7kshe 4,5,
6 I A E ti2 24 dA(IT)E o|BHE=AE 2=
o E3lo|A= 63 2E “No” T “Unclear’ 2 9= 9
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[ Identification of studies via databases and registers ]
)
Records identified from:
S Databases (n=638)
= PubMed (n=122), Cochrane
K Library (n=120), EMBASE — »| Records removed before screening:
= (n=189), CINAHL (n=54), RISS Duplicate records removed (n=223)
§ (n=34), DBpia (n=18), KCI
- (n=10), National Assembly
Library (n=91)
—
h 4
Records excluded based on title and abstract:
(F:‘i:ﬂrg)s screened ——»| (h=383)
Reason 1 (n=354): not conducting OP
preventive intervention
Reason 2 (n=10): used different theories
Reason 3 (n=10): dissertation, abstract etc.
Reason 4 (n=5): non RCTs, quasi-experimental
Reason 5 (n=4): non adult participants
o
= A4
g
5 Reports sought for retrieval N Full-text articles not retrieved
n (n=32) (n=4)
Y
e Reports excluded: (n=9)
5&)203?5 assRssedforelghiity — Reason 1 (n=6): used different theories
B Reason 2 (n=3): not written in English, Korean
e
o Studies included in review
§ (n=11)
5 Reports excluded by quality
£ assessment (n=8)

Figure 1. PRISMA flow diagram.

ok A B AR E B AN EATE 139 388, 219
a7 A7 63 3 380] HEH o2 MYt

5 34 A7 T a7t
19, 9} Houl2l7} 28, obAlo} 2, 35 680l STt
A

ATHIARE el Ae Za 2elo] 67 (545%)0] 0 r, o
8 BE EF ATE A4 60% oS o4 0 T

o} AR A2 Hat7)& F 4 19.34](Chan et al., 2007),
Z ) 81.4A4](Gaines et al., 2010) 2 T}l 1L, 35~64A4]2] 5
AEEFS iAo 2 3 A7} 68 (Huang, Su, Chien, & Guo,
2011; Kalkim & Daghan, 2017; Khani Jeihooni, Hidarnia,

r :V‘.z
o)

Kaveh, & Hajizadeh, 2015; Kolac & Yildiz, 2023; Panahi et
al., 2021; Shobeiri, Hesami, Khodakarami, & Soltanian,
2016) 0.2 714 wWeko o, ¢l tjAto] 43 (Ahn & Oh, 2021;
Babatunde, Himburg, Newman, Campa, & Dixon, 2011;
Gaines et al., 2010; Rezaei et al., 2019)0] It} tJAFA} == 2
4 459 (Chan et al., 2007)o| 4 ] 3767 (Gaines et al.,
2010)L. 2 FA = cH(Table 1).
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Table 2. Quality Assessment of Quasi-experimental and RCT Designs using JBI Checklist

Study QI Q@ @8 ™ Q@ Q6 Q7 Q8 Q Q10 Qi1 Q12 QI3 Total
Ahn (2021) Y N Y Y N U Y Y Y 6
Babatunde (2011) Y Y Y Y N U Y 8] Y 6
Belgacem (2022) Y Y N/A N N U N/A Y Y 4
Bhurosy (2013) 8) N Y Y Y U 8) Y N 4
Chan (2007) Y Y Y Y Y Y Y Y Y 9
Endicott (2013) Y U N N N U Y Y N 3
Gaines (2010) Y 8) Y Y Y U Y 8] Y 6
Huang (2011) Y Y U Y N U Y Y Y 6
Kalkim (2017) Y Y Y U 9] U U U N Y Y Y Y 71
Khani (2015) Y Y U Y Y U Y Y N 6
Kolac (2023) Y Y Y U U U U U U Y Y Y Y 77
Lein (2016) U U N U U U Y Y U Y U N Y 47
Lein (2014) U U U U U U Y Y U Y U N Y 47
Panahi (2021) Y Y Y Y N U Y Y Y 7
Parandeh (2019) Y Y N U U U Y U U Y U Y Y 6"
Rezaei (2019) Y Y Y U U U Y U U Y Y Y Y 8t
Sedlak (2005) Y U Y Y N U U Y N

Sedlak (1998) Y U U Y N Y Y N

Shobeiri (2016) Y Y Y Y Y U Y U N

TRandomized controlled trials designs; N=No; N/ A=Not applicable; U=Unclear; Y=Yes.

Note=Ql: clarity of cause and effect, Q2: similarity of baseline, Q3: no exposure to other treatment, Q4: control group, Q5: multiple
measurements of outcomes, Q6: describing and analyzing of loss to follow up, Q7: same measurements, Q8: reliable measurements, Q9:
appropriate statistical analysis, for Quasi-experimental design; Q1: true randomization, Q2: allocation concealment, Q3: similarity of baseline,
Q4: participants blinding, Q5: blinding of delivering treatment, Q6: outcomes assessors blinding, Q7: no exposure to other treatment, Q8:
describing and analyzing of loss to follow up, Q9: using of ITT, Q10: same measurements, Q11: reliable measurements, Q12: appropriate

statistical analysis, Q13: appropriate trial design, for RCT design.

A17], 235 E4{5}o] Table 1] A A|5H -

1) 37 2233 o) & T47hd 4 54
F 1199 BAL AZAYRD /]3] BrhgS o)y =

RS ATSATH AT, o] FIRELEN)L 5 22
o 288 A7 o] PAN S BASH oL 28] 2
3] (Khani Jeihooni et al., 2015; Shobeiri et al., 2016)-2 A&
B 7Nl thet RS AASHA] gkt 9H 2 ol A
AREE AR AN E2 A" A (perceived
susceptibility, 7#), Q1 X & 42} (perceived severity, seri-
ousness, 53), Q12| & o] ] (perceived benefits, 7H), Q1A H
Zoll(perceived barriers, 8%#), A7) &5 (self-efficacy, 7H)
o] 71AH HI 3 0, o] 2o A7FF 7] (health motivation, 3
H), A3 ¥4(modifying factors, 2H), 3-52] A7](cues to
action, 1#) 52] 7/l'go] &-&-%3ich

FA e W e ol Zohe sl g gel, ide
2, A5k, A2 5o) 7R A HuE AFTHL o] s
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TS 4 28 08 S} 9RO 2 AT Wik
™ AlgmdS 7|gko 2 kgl thgt 7fQle A%
Y (health belief)2 -1} 3 ¢JAT} 2 AL Al 3= 7l ‘g
QB H 227} 18 (Kolac & Yildiz, 2023), 2243 1] t] o] (social
283t TS HE L g 4
33t 0] 2| Y (e-learning) WL A7} 1 (Panahi et al., 2021)
ol9it}. 118e] Be w20 F49l 28 L IEfR ol
A (counseling), -5-(activities), £, A& A3}, w-82=
W S caret WS Bakelol A4S ATalch S,
£ 9 &4 4] 59| BE(activities) & E3) AR A9
HSLE st A5tk SAE Y ==0] 5H(Baba-
tunde et al., 2011; Chan et al., 2007; Huang et al., 2011;
Kalkim & Daghan, 2017; Kolac & Yildiz, 2023)0] ¢]t}.
A A= 20 E 9 FAE 139 Al5-gt A-H(Gaines et
al., 2010)9]| A 83]7] A 7| 1-&-(Khani Jeihooni et al., 2015)3}
F7HH o2 4% 740 35 BelE 4% A (Huang et al,
2011; Rezaei et al., 2019), 93] 7] 8] S E 4ol AA ZPst

_

media software) &



¥t (Panahi et al., 2021)7}%] thofsls 0w, 43]7](Ahn &
Oh, 2021; Kalkim & Daghan, 2017; Shobeiri et al., 2016)2}-8
3]7] (Huang et al., 2011; Khani Jeihooni et al., 2015; Rezaei
etal, 2019) A7} 242 3H O = 71 @ol Z-&H itk TA)
A7 13)7] 712, H4 20~255 7§ 2l ElH (Kolac & Yil-
diz, 2023)o]| 4] Z o] 2A]7H(Chan et al., 2007; Huang et al.,
2011; Kalkim & Daghan, 2017) 715 250 2 |55 3l

REEC R EE]
2 5 AT 271 AL 290 st 477}
H(Ahn & Oh, 2021; Babatunde et al., 2011; Huang et al.,
2011; Panahi et al., 2021), A& 24 & E§510] 13] 237}
3t A7} 63 (Chan et al., 2007; Gaines et al., 2010; Khani
Jeihooni et al., 2015; Kolac & Yildiz, 2023; Rezaei et al.,
2019; Shobeiri et al., 2016), 23] &7}t A7} 1H
(Kalkim & Daghan, 2017) 0.2 A H71E 38t Ad77F &
W oS AAISHATE 4187 717 SAAIE 7| 246
Z(Chan et al., 2007)°]| 4] Ztf] 2 (Gaines et al., 2010)2.2
othFstEen, 21 27713t Gaines 5(2010)9] =w& Al
oJ3t 10719] BelolH 6719 ol Fell 24 7e Sastsch
Ashiet 2 ettt 4 2 S0l ol
U 2] 4] (knowledge)S S35t =2 Rezaei 5(2019)9] A
FEALsta 108z ]’o goton, 9H Y| =roM=F
A A 15 S Sl A 02 RS Hoang
SQO11)E FAE oA fofsient Utk
52 e Ao ® WusATE HFEH £ 28 (Ahn & Oh,
2021; Gaines et al., 2010) 9] =52 A| €3 9H Q] = o] 4] QI
A E W7HA, Q1R F AlZbA, 01z F o] ¢], Q1A Aol 59 A
A9mE FgE SAskn o 5 7e Atsl 74
N e F70) B fojsil AEcn Bastglon
23 (Babatunde etal, 2011; Huang et al., 2011)o| A= 2 3+
70 Lk i3t Hakh 9l A0 2 Uekiith A7) &
S (self-efficacy)2 Gaines 5(2010) 2} Shobeiri 5(2016) 2]
AFE ALt 989 ZHAM S U=, Ahndt Oh
(2021)] 4Jolo] thet A7 A5%E At BE fof5hA
AR A2 YTk B 95 U 2443 50 2L
} o33 €] (preventive behaviors)2] H3}E &218t A7
T, AR 80T o] 3 8 FAAF 557} 13]
Gaines 5(2010)9] =&-& A|9Jst1 2% P37} =
o7 BEh hRE] Ao FriEyF oY =2
a3 m3E Hrteky] Sl A4, AR E R E A7,

oN

o]

"ol

A o)

o ExoT0) 3t HAN 23D

YIS AT AT, o] QolE WA
A E 2 ZY % (bone mineral density)E 435t A7} 24
(Huang et al., 2011; Khani Jeihooni et al., 2015)°] i t}.

= 9

H A= 2023 6¥471A] AZRAIEREL 7]uko 2 A9l
A4 s IHP =29 AT HAATE AAHL
A%, o2 FAY, FA) 54 @ avE
7 20hES APt FA AT Bas | 2ARE AE
e LR

AAH Bn2e Fo) 1160 =8 AFS BAT A,
TS TR obilolol ] 5 Q771 38, Hopul 7t 0
F%50) A77} sgolgirh. ol ANAH R BrhEEs 2
M| Shgo] 714 22 IR eko] ofAlok(55%)e 7 (Oden,
McCloskey, Kanis, Harvey, & Johansson, 2015)2 1123}
obAloll A7} ] uulek Arspolet 2 4 glek. A7)
AP o]k R A7) 6Ol 1L, o] 9] AT oA
9_] A} o]Al—&L cqx%gg l?-/H'S‘]-O:] 3’—1:]%’—% _?_]31 o] =24 g
o o ghrro] A7zl 2o Ao 2 ekt e
N FsH AL R e B Ethes EAHS7HE ¢l o]
, BHAET FHEY ARt nEstaL(Choi et al,
2012), 557 =4 SR 1093 AFEE 0] 974 16%, &
7 25% 2 F/g o] o/ ofl Hlsl APL-E o] rhal Halgof up2t
(Guzon-Illescas et al., 2019) HA Aol 2R ATE 2 L F
o 3, A ¥ H= A uv’%kﬂ, edSo) 2A ook
SHA R E A= A oY At 118 F 1HO0.1%) 22
H]Fo] WdTh Ao j’é%"‘é 7]7to] 20t} FHojlA] 30
o) 2011 2 (Oh, 2011)& M5 2 33 thage) A7
=239 Zart o

055 A SA ATl 88 AAAEED FAE
= AAGE =22 118 5 9He 2 A7 R 7|9e] 4
ATE AAA £ 22 A7 A AAE 174,
AAR HZHY, AAE o]9], AXH o7} HIxistA &85
QIth(Jones et al., 2014). 3}A]TL, Jones 5(2014)2 A7 AL
el 0 /el Q1A kA, 4244, ole), ool Tl
YE A7E 2F Z33H A7) 33.3% F =t BA5HH A
ok, 2 Qo] AREFHL 5717 LANYLS % 23E A
T AL, BF Y A E AL 712 A 474 F470E
2 25 E33 =82 47 (36.3%)(Babatunde et al., 2011;
Huang et al., 2011; Kalkim & Daghan, 2017; Rezaei et al.,

I-N‘
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2019)]l Eskth ol= 9] W3S SXA1717] 913t ol
Fike] AT fekat o2& es) H-get A 2o}
= A A2 3 (Prestwich et al., 2015)9Q} L =]ttt A A
o2 Tkt ol F]ike] FAATE BT Ao
2057] 913 F28 240l FAETE AL o) A
Hho| 24 FAE FA AR dBS she A2 & AAE A
o —?—01] a3t HEo|tk(Jones et al,, 2014). E =F o] A E
2 ome AR Y)wte] S48 ABetgont ofd
-T“éﬂiﬁ% H&F=A ol thet Aol glom, Atol &-8H
FANES A3 9 5 UH =7 (Chan et al., 2007; Kolac
& Yildiz, 2023; Panahi et al., 2021)| = 7ig Z2to] gt
Aok AL Qe olol o] 29 FAYE A eTHer] 7
2 ek AfEstal o5 EHE AAH o2 dAE SA
A8 49 9 7148 Bazh gk
GG =8 747N 571H4] 9], Ro-
senstock 5(1988)2 1988 A}7] &5 (self-efficay) 7' 8-
2o 87 37115 ol File] ofH WIS St 4
o= AAIE ou|ete, A7) &5703 A9 7ke] BAS
AAH B2 o A2 Aol 1 - Al B3}
o} 3 B 115 gjth(Isa etal., 2018). WebA 5742 A7 E 75
AR B S A 83 ol8 FAMNEe2 1s) &
= Qt}. 712, Carpenter (2010)= A7ZAIG 22 o] H4=7}
B uIsto] v A A Bk, AXH |23} Aol
S BECERLE ERER TR E RS 2
7} efateia B et oloh 2ol MR AT 5 ﬁ*@%mﬂ
o g-9)sltta mherst o2 LA o] tha A
(Carpenter, 2010; Jones et al., 2014; Ritchie et al., 2021) 3

_&‘i

He.
B
“Q,
[ ol
2
A
\l

Thes oY FAATANE FA LY 217} o] 42
B4 52 Fof 00 TANESS Blska ol AN E
2 2 75ko] H3HHQ) FALS vHAT Bast et

HAE BRS39S 0 FH2 BohEE] et g

ol ojju}A] 3 9] Aeks 12 w40 7 AHstgLd), ARAY
Et;j 718ke] WAL tjakLe] wlZHA, A1z of| Tt <11

£0]3L, 0] & 7| H5hH FHHSE ol F8 T =]
E]-t H 31(Abraham & Sheeran, 2015)¢} @2to] Zhe}. 474
Hrd 14709 5 44 2 9 (modifying factors) o] ZgHE=
X418 2ol chet 18-S QA3 ol WIS Tho2H o
Al B o]2]o] Aol 2ol B} At} AP W A7} FYS
o] 38 7542 =9Ith(Rosenstock, 1974). webd w82 5
Aol ik A4 2 A7 skl avba el 89lo]

2 Aok o 25 AlS A2 IF e 2R AYEHE AR
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o 2ETNel L4S Hakehs A7t o EuEolale A
& (Chrvala, Sherr, & Lipman, 2016)¢] w2} 7 21 g H-2}
& BEste A=t 7| HEnh A4 5 182 H|
i o]y a5 s, v A A FAE T
22 F3FE, SEE 55 83t eHealth FAHATE A4
A ZE g A3t o FAke] A7 07 oA A E A
= A7 A7E 1851 (Duan et al., 2021) thAFake} A
Apo| A7, Z 4] B o Algte S5 4 e olEd &
% SAE Al & 7HA7} ok BT B3, ETE 9
o 2R 2 08 Qo] 51 22 &5 (activities) S ZEHSH A
7} 5Hol P e, 5 AR fAE AT, 4-°1J—P Q"]
i dAke] ggol ol thet Eu] A E BT 7L B
S A== W59 A7) (cues to action)E 738 A
Q9lo] H 4= Qlth(Rosenstock, 1974). wakA, &5, F-2l= A
T 5 teke SAo] Wit BojasE anos

S8 4 90 Aolet Z et

27 A% B5ps 431719 837)2 WYH A7} 2k} 3w
o2 bR Msiale 0w, 18]7]0) 24 205614 ) 241717
2] 227} 428 =] ¢lt}. Chrvala 5(2016)L i 3212 39
HSHE 913t SA= 10AI1%F o) g = of of Jhrhar Ha1shgd
on, & A7 AR F20EY FAE 13)7]=2 1At
A|33t Gaines 5(2010) 9] =22 717 3 ¢lol] F-2J 3t M=
HOA| Fdth= H, 5L 897 15 ofof 5 S 3
3t ¢ (Huang et al., 2011)7} 3H = Mo A {23 HslE
HA=H, A s+E X
sity)7h & A9 FAAT7H B He e etk 3
(Eldevik, Titlestad, Aarlie, & Tennesen, 2020)2 B2 3
2 "1‘—?01]/\1b SAA=E an=37]E Hlawsto] F-o3 FA

497k 24 Bavt gt

179 498 B 2E AH U AE 2AE St
1, 0] % TH(E3.6%) & EF R Algako] Hik oiye] =
Ro| B7|7he] AT BelakT Qlgic HE S5
9ia) Arpaz e A4la AR E TN F A8
A, AlZEA], o]Ql, Aol A7 a5t &5, A E 59
oA 97E 7 HIdskA S AL, R o7 Haks
B o= A7l E 2 E 7)9ke] SA A7t g3 7
45 =tk Jones 5(2014)9] A Aot YX|sh=d], 3f
T et A7AEEY LN E e AHeE ST =w
o] 18 Z 5% (27.8%)0]2taL HIgH o & Aol A= 11
H =99 (81 8%)9,] =Ho]o|Z FANFL Hr|3t Aol o]

sk, ol2fat o & T4 Be] W Aol BrhE S

> Wgs

I8 082

-

(¢

3ot A7 = (intervention inten-



kS
L=

Slot AR ZH =77 L B A B 9]
H

2 Kim, Horan, Gendler$} Patel (1991)°]

r£
&
R
Lxl
io

kst Zoha5 A7HAI'd =+ (Osteoporosis Health Belief
Scale) = BrHE52) A4, WA, 19, ol 5 771<] 9]
Foie 24 4 lon, ey U A= L Shustert e
S gl Ee) Shut ol20] $4-2 FUBT o}24 7]
Bl PSP ek Al 27 2 5 e

= (Jones et al., 2014; Ritchie et al., 2021) EA =5 &8
o A4 o} AV B AP E 2, AT
o A ER 5 2U(82%) S AN A B2 BUEE S
e EEREDELERESE: EﬁﬁPP ek EAet st o]

= Aol Yol =5 ?'ELOM FAE Aé—xé T=2 %%Q
7HA7F At
£ Ho)| A= JBI checklistS E-8-6t0] =B AH7E =

oL, FAEE AT A B7F 2, ﬂWXH gt 4R e
gEAte] E4E 71stta B4 LSt AE B
ol Al 84.6% t=&o] EEEBIIL -FHE Gt tHEES]
7h et 5 2 Aol i A= 71 AH8FAIRE, B4 of 1] %]
Bl the 71&-2 3R] §7] w21, Ald & te] ek
el S = gttt g iRk 7o) AP 43S v aste] &
o5t o7t = A FA A UL A] o] 5 BAVIHeR
HA3H= A o] W g TH(Yoo, 2012). F2H9] g = Aol A
+ AR SR 123 A WA S Brbshs 2@
ITT Y25 PP EAE EolBE BFM ZE =80 1
22 gt B E QIoh A P A= A Fa e g
IS oo AW S 3 2 7|&sta, S gl o
A= ITT B4 B o2 Wet A 8o tisf) dste=s A
Hh(Yoo, 2012).

2 ATE ARG R 7R BTk O FAATE
AAA R E T A A=A HollAl 297t slout S
-8 & o]E FANE &80l tha o]d A o1, 7 W4 Yl
A o] AFolste] A Bl E skt Algto] AN
o} 23 B A1 A0E 7hte 2 Ayt 24 g3t=7] v wrt
Fs 3t vlERE A o] 2= 7|5 A At}

>i

rﬂ i
mlo fr 44 [

N

2 a7 AAAg R EE 7Nke 2 It Et5 A
TGS EEHo| L A H o= EAste] AHA <

TS 37| 2ARE AT A glek 2E MY
U HAR AT, R A7t TR 28 ol 2
TG AT, olei o2 7]ike] A AT b

AW ol 7hs A, &5}
S PAAIZITH ko 4= Itk

P ?’“711‘734 AA A &
4 7]&o] EFEsH Ao, B A7 =5H11H S 4T A7
Ao Fa JTANY 4712 (2 ]E] wizHA, AZHY, o]
o}, o) E Zatstar k. wEhA], 5 Aol A= AAA Y

o1 487 olo] ot B 71 40l Basis, ol
A ST BHEF S A3t Thol SRl TEHEY 3
2% 427t 8 Rolet
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Appendix 2. Search Strategies and Results for Each Database

Database Search strategies Results
PubMed #1 (Osteoporosis|Title/ Abstract] OR Osteoporoses|Title/ Abstract] OR Osteoporosis, Post-Traumatic|[Title/ Abstract] OR 83,928
Osteoporosis, Post Traumatic[Title/ Abstract] OR Post-Traumatic Osteoporoses|Title/ Abstract] OR Post-Traumatic
Osteoporosis[Title/ Abstract] OR Osteoporosis, Senile[Title/ Abstract] OR Osteoporoses, Senile[Title/ Abstract] OR Senile
Osteoporoses[Title/ Abstract] OR Osteoporosis, Involutional[Title/ Abstract] OR Senile Osteoporosis|[Title/ Abstract] OR
Osteoporosis, Age-Related|Title/ Abstract] OR Osteoporosis, Age Related[Title/ Abstract] OR Bone Loss,
Age-Related[Title/ Abstract] OR Age-Related Bone Loss|Title/ Abstract] OR Age-Related Bone Losses[Title/ Abstract] OR
Bone Loss, Age Related[Title/ Abstract] OR Bone Losses, Age-Related[Title/ Abstract] OR Age-Related
Osteoporosis|Title/ Abstract] OR Age Related Osteoporosis|Title/ Abstract] OR Age-Related Osteoporoses|Title/ Abstract]
OR Osteoporoses, Age-Related|[Title/ Abstract])
#2 (health belief model) OR (Model, Health Belief) OR (Health Belief Models) OR (HBM) 8,851
#3 #1 AND #2 122
Cochrane #1 (Osteoporosis):ti,abkw OR (Osteoporoses):ti,abkw OR (Osteoporosis, Post-Traumatic):ti,ab,kw OR (Osteoporosis, Post 16,265
Library Traumatic):ti,ab,kw OR (Post-Traumatic Osteoporoses):ti,ab,kw OR (Post-Traumatic Osteoporosis):ti,ab,kw OR
(Osteoporosis, Senile):ti,abkw OR (Osteoporoses, Senile):ti,ab,kw OR (Senile Osteoporoses):ti,ab,kw OR (Osteoporosis,
Involutional):ti,abkw OR (Senile Osteoporosis):ti,ab,kw OR (Osteoporosis, Age-Related):ti,ab,kw OR (Osteoporosis, Age
Related):ti,ab,kw OR (Bone Loss, Age-Related):ti,ab,kw OR (Age-Related Bone Loss):ti,ab,kw OR (Age-Related Bone
Losses):ti,ab,kw OR (Bone Loss, Age Related):ti,ab,kw OR (Bone Losses, Age-Related):ti,ab,kw OR (Age-Related
Osteoporosis):ti,ab,kw OR (Age Related Osteoporosis):ti,ab,kw OR (Age-Related Osteoporoses):ti,ab,kw OR (Osteoporoses,
Age-Related):ti,ab,kw
#2 health belief model OR Model, Health Belief OR Health Belief Models OR HBM 1,854
#3 #1 AND #2 120
EMBASE #1 Osteoporosis:ab,ti OR Osteoporoses:ab,ti OR ‘Osteoporosis, Post-Traumatic’:ab,ti OR ‘Osteoporosis, Post Traumatic”:ab,ti 122,692
OR ‘Post-Traumatic Osteoporoses’:ab,ti OR ‘Post-Traumatic Osteoporosis”:ab,ti OR “‘Osteoporosis, Senile”:ab,ti OR
‘Osteoporoses, Senile’:ab,ti OR “Senile Osteoporoses’:ab,ti OR ‘Osteoporosis, Involutional”:ab,ti OR ‘Senile
Osteoporosis’:ab,ti OR ‘Osteoporosis, Age-Related’:ab,ti OR ‘Osteoporosis, Age Related’:ab,ti OR ‘Bone Loss,
Age-Related":ab,ti OR “Age-Related Bone Loss’:ab,ti OR ‘Age-Related Bone Losses’:ab,ti OR ‘Bone Loss, Age Related:ab,ti
OR “Bone Losses, Age-Related’:ab,ti OR ‘Age-Related Osteoporosis’:ab,ti OR “Age Related Osteoporosis’:ab,ti OR
‘Age-Related Osteoporoses’:ab,ti OR ‘Osteoporoses, Age-Related’:ab,ti
#2 health AND belief AND model OR (Model, AND Health AND Belief) OR (Health AND Belief AND Models) OR HBM 18,108
#3 #1 AND #2 189
CINAHL #1 TI Osteoporosis OR TI Osteoporoses OR TI Osteoporosis, Post-Traumatic OR TI Osteoporosis, Post Traumatic OR TI 4,080
Post-Traumatic Osteoporoses OR TI Post-Traumatic Osteoporosis OR TI Osteoporosis, Senile OR TI Osteoporoses, Senile
OR TI Senile Osteoporoses OR TI Osteoporosis, Involutional OR TI Senile Osteoporosis OR TI Osteoporosis, Age-Related
OR TI Osteoporosis, Age Related OR TI Bone Loss, Age-Related OR TI Age-Related Bone Loss OR TI Age-Related Bone
Losses OR TI Bone Loss, Age Related OR TI Bone Losses, Age-Related OR TI Age-Related Osteoporosis OR TI Age Related
Osteoporosis OR TI Age-Related Osteoporoses OR TI Osteoporoses, Age-Related
#2 TX health belief model OR TX Model, Health Belief OR TX Health Belief Models OR TX HBM 4,272
#3 #1 AND #2 54
RISS (=59 FFE<OR>=519: w9 /‘0%) AND (FA]: 4741 < OR > A A|: HBM) 34
DBpia #] =Em=2T}3 2 AND AR =A7Ad 18
#2 == Y45 AND A7 =217341d 0
#3 =2 5=Ft}33 AND H7|=HBM 0
#4 =2 =w 943 AND Z#|=HBM 0
#5 #1 OR #2 OR #3 OR #4 18
KCI #1 'TL: (Ft}35) AND KEYALL: (A72A1g)’ 10
#2'TI: (M9 4Z) AND KEYALL: (A7-A1dy 0
#3 ‘TI: (2T}5-%) AND KEYALL: (HBMY 0
#4“TL: (W 4 AZ) AND KEYALL: (HBM)' 0
#5 #1 OR #2 OR #3 OR #4 10
National #1 A5 Y=Z 3= AND AA =474 82
Assembl -
Library | #2ARE=MY 43 AND HA= 4 0
#3 212 =2t} = AND A3=HBM 9
#4 A2 H=m 9 4= AND A A|=HBM 0
#5 #1 OR #2 OR #3 OR #4 91
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