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Abstract

Summary Vertebral fragility fracture (VFF) incidence is rising with significant associated patient and health service burden.
Patient education is core to effective VFF management and thus the focus of this robust literature review. Eight studies met
review inclusion criteria with the limited evidence and inconsistent approach to education post VFF illustrated.

Purpose The incidence of vertebral fragility fracture is rising, associated with osteoporosis among an ageing global popu-
lation. Most VFFs are managed conservatively with patient education, a core element of conservative management. This
review aims to identify and synthesise the available literature regarding healthcare professional (HCP)-led patient education
post VFF.

Methods This review was registered on OSF [25] and conducted in accordance with the Joanna Briggs Institute methodol-
ogy [21] for scoping reviews and guided by the Arksey and O’Malley Framework [22], using five key stages: (1) identifying
the research question, (2) identifying relevant studies, (3) study selection, (4) charting the data and (5) charting, collecting
and summarising the data. Six databases (Pubmed, ERIC, Embase, Cinahl, APA PsychINFO and Cochrane) were searched
for papers published (in English) from January 2008 to November 2023, using a clearly defined search strategy. Predefined
inclusion/exclusion criteria were used for screening papers using Covidence software [26] and a minimum of two independent
reviewers. Data were extracted from full-text articles which met the inclusion criteria, with narrative synthesis of findings.
Reporting of results adhered to the PRISMA-Scoping review checklist.

Results Title and abstract screening was conducted for the 7177 retrieved studies. Of the 34 papers identified for full text
review, 8 studies (from Canada, Norway, Sweden, China and the UK) met the scoping review inclusion criteria. These
included four randomised controlled trials, one pilot RCT, one non RCT one retrospective analysis of data from patients with
fragility fractures and one pre-post interventional study. Where specified in the papers, education providers were a mix of
healthcare professionals (Physiotherapists, Nurses, Doctors, Dietitians, Occupational Therapists). Education was delivered
in a variety of settings using verbal, written and visual communication media. The most common education topics were
exercise, osteoporosis, nutrition and falls management. A diversity of outcome measures captured patient knowledge, quality
of life, falls efficacy, physical function, balance and pain.

Conclusion Findings of this review demonstrate the limited evidence and an inconsistent approach to education post VFF in
terms of education topics, mode of delivery and outcome measures. A range of HCP disciplines deliver education. Research
is critically needed to inform the development and delivery of effective, evidence-based education interventions for VFF
management.

Keywords Fracture liaison services - Patient education - Patient education outcomes - Scoping review - Vertebral fragility
fracture

Introduction

Vertebral fragility fractures (VFFs) are one of the most

common fractures among individuals with osteoporo-
sis [1], with approximately 20% of the older population
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expected to sustain a VFF [2]. Reported VFF incidence
varies, in part, reflecting that many individuals with VFF
are asymptomatic and the fracture may go undetected [3].
Additionally, access to diagnostics varies across countries,
VFFs may not be detected on radiology or ambiguous ter-
minology is used in the radiology report, all leading to
underdiagnosis of VFFs [4]. Yet, other individuals with
VFF present clinically with severe back pain and may have
associated changes in pulmonary function, increased falls
risk and significant disability which necessitates hospitali-
sation [5, 6]. Increased risk of mortality and lasting effects
on physical, social and psychological functioning are other
known consequences of VFF [5, 6]. Additionally, initial
VFF is associated with an increased risk of a further VFF,
with reports of a two- [7] to fivefold increased risk [8] of
subsequent VFF in women aged 65 years or older [9] and
typically occurring within the first 12 months [10, 11].
Given this high incidence and associated burden on indi-
viduals and healthcare systems, effective and sustainable
VFF prevention and management strategies are imperative.

Current conservative VFF management approaches
include education, exercise and manual therapy to main-
tain and restore self-efficacy, mobility and physical func-
tion [11], while surgical interventions including kyphop-
lasty and vertebroplasty should be considered in cases
with severe pain and a poor response to conservative
management, even when potent analgesia is incorporated
[12]. Fracture liaison services (FLS) are recognised as an
effective form of secondary preventive care in fragility
fracture patients, with an emphasis on initiation and adher-
ence to pharmacotherapy[13, 14] and with education core
to this approach. Additionally, the role of education in
fragility fracture management has been the subject of two
systematic reviews [15, 16], with education recognised for
enhancing understanding of osteoporosis [17], improving
patients’ capacity for self-advocacy [18] and promoting
utilization of other rehabilitation services [17]. However,
the need for high-quality research trials which describe
the characteristics and examine the mechanisms of osteo-
porosis patient education interventions persists as high-
lighted by a recent systematic review [19]. Furthermore,
although many aspects of general osteoporosis education
or education delivered as part of FLS for any fragility frac-
ture will reasonably apply following VFF, defining what a
VFF-specific education package should incorporate to be
effective is warranted, especially given the high level of
fear, loss of confidence and disability often associated with
a VFF [20]. As a first step toward informing the develop-
ment of effective VFF education interventions, a scoping
review of the literature regarding healthcare professional
(HCP)-led education interventions, for the adult popula-
tion who have experienced a VFF was proposed with the
following objectives:

@ Springer

1. To identify the nature and scope of the literature regard-
ing education interventions for patients with a VFF

2. To describe the education interventions delivered

3. To identify outcome measures used to measure effective-
ness of the education interventions.

Methods

This review was conducted in accordance with the Joanna
Briggs Institute methodology for scoping reviews [21], and
was guided by the Arksey and O’Malley Framework, using
five key stages [22]: (1) identifying the research question,
(2) identifying relevant studies, (3) study selection, (4) chart-
ing the data and (5) charting, collecting and summarising
the data [23]. Reporting of results adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
extension for Scoping Review (PRISMA-ScR) checklist [24]
(Appendix Table 4). The review was registered on Open Sci-
ence Framework [25] in November 2023.

Population, Concept, Context (PCC) was employed to
clarify the research question and establish the search strat-
egy. Inclusion and exclusion criteria were defined (Appendix
Table 5).

Inclusion Criteria: adults with a VFF (> 18 years), who
have received an education intervention from a HCP or an
intervention, which represents healthcare education as part
of a clinical trial, English language papers and HCP educa-
tion interventions in any setting.

Exclusion Criteria: Vertebral fractures due to causes other
than osteoporosis.

The search strategy was developed in collaboration
with a medical research librarian (DS), using keywords
and MeSH terms (Appendix) to search PubMed, ERIC,
Embase, Cinahl, APA, PSYCinfo and Cochrane databases.
The search of these databases was conducted on 28 Novem-
ber 2023 with a historical time limit of January 2008. Only
articles published in English were included (English filter
applied). Three reviewers (FK, JD, PL) conducted an inde-
pendent search of each database and results were compared
to ensure reliability and accuracy of the search process. All
identified citations were collated and uploaded into EndNote
20. Duplicates were identified and removed. The remaining
results were exported to Covidence [26]. Initially, a series
of Titles and Abstracts were screened by three independent
reviewers (KH, EH, CC).

Once satisfied that criteria were clear for all (CC, KH,
EH, PL, FK, JD) and with a high level of agreed understand-
ing, all titles and abstracts were reviewed by a minimum of
two independent reviewers. Any conflicts that arose between
reviewers and detected via the Covidence review process
were resolved through discussion and with an additional
reviewer co-opted as required and with oversight provided
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by first author (CC). The full text of selected studies was
then reviewed in detail against the inclusion criteria by the
two independent reviewers (KH, EH) and consultation with
a third reviewer (CC) was sought as required to reach con-
sensus. Reasons for exclusion of sources of evidence at full-
text stage were recorded and reported (Fig. 1).

The TIDieR tool [27] was used to inform development
of the data extraction template in Microsoft Excel and final
data extraction headers are reflected in Table 1. Data were
independently extracted by three reviewers (FK, JD, PL)
and entered into the data extraction template. Final data for
extraction were agreed via discussion and co-option of an
additional reviewer (CC) as required to ensure accuracy of
the data extraction process. A narrative summary of data
accompanies the tabulated results and was undertaken to
describe study designs, participants, education interventions,

Fig.1 PRISMA flowchart for
study selection indicating num-
ber of papers initially retrieved
from databases and how many

outcome measures and settings in which patient education
was delivered. Extracted data are synthesised in Table 1.

Results

A search of the databases yielded 8708 citations, with 1531
duplicates removed. A Prisma flowchart illustrates the
paper selection process (Fig. 1). Based on title and abstract
screening, 7143 studies were excluded and 34 papers were
approved for full-text review. Following full text review, just
eight papers remained which fulfilled the inclusion criteria
of this scoping review.

Studies included in this review were conducted in Canada
[28, 29], Norway [30], Sweden [31], China [32-34] and the
UK [35].

Identification of Studies via Databases

papers remained following title

and abstract review and subse-
quent full text review

Studies from databases/registers (n = 8708)
PubMed (n =4182)
Embase (n =2916)

g CINAHL (n=1083)

'ﬁ Cochrane (n = 502)

< PsycINFO (n = 24)

'E‘E ERIC (n=1)

g

=

References removed (n = 1531)
Duplicates identified manually (n = 1)
Duplicates identified by Covidence (n = 1530)
Studies screened (n = 7177) —>| Studies excluded (n = 7143)
v
Studies sought for retrieval (n = 34) Studies excluded (n = 26)

- Protocol (n=1)

g \l, Retracted (n= 1)

§ Letter to editor (n= 1)

> Studies assessed for eligibility (n = 34) —>1 Wrong Intervention (n=1)

@ Wrong study design (n = 2)
Study not completed (n = 1)
No full text published (n = 12)
Clinical Recommendation (n = 1)
Wrong patient population (n = 1)
Education intervention not specified (n = 5)

= Y

=

% Studies included in review (n = 8)

=

|

@ Springer




Osteoporosis International (2025) 36:1795-1814

1798

Aqour
[euonoduny pue

douereq ‘SIL
I0J uonEeONpa

0) paredwod

uors
-s9s Y- 9[3uIg
‘uoneanq
uonLIM
‘[eQIOA :IPOJA
uonew
-10Jut K19100§
s1so10dodisQ
Aoy m
JUQ)SISUOD
uoneonpa
Kyanoe
[eorsAyd pue
9SI0I9X9 Ful
-129q-1yS1om

Aderayy as1o Ie[n3ar ‘jJo1p AAA
-IoXQ/[enueux ‘yIreay Quoq onewoydwAs
10J JUPIAD Jjowoxd I < Jo K103STH
S)Jouaq JWog 0} $9010UD [esnedo (19A9] Teq
sypout 1y QIKISI] “s[rey -uow-)sod oq -wny 3S9Mof
uor 0Npa1 0] SAIT  ‘O[ewd) JI pue oy} Je wIou
-UQAIUI UON Ssyoom -ojens ‘samy  A[oyes Aderoyy oy mofaq @S
-BONPA Y} 19A0 T J9A0 SUOIS -ORIJ [BIGA)IOA -o1sAyd ur Gz ) ueds
Aderay) [enuew -sos Aderoy ‘s1s010doa1sOQ Sredronred vX4dd o
JASIOIAX 1+-0449 ISIOIOXD :so1do],  pue 9s1019%9 ydeiSorpex syuounredop s1edk 1L
Jo sjgauaq -1vNnod 10 Adeioyy (Jed [ensn, ‘wpises]  Aq pouriguod  AderoyporsAyd uouwr 78 [sel3INn
JueOYIuSIs ON sypuout [enuew sjuasaxdax Je Y[em 0} s1so10doalso juaredino USWIOM [€S (wre (6107) Te 19
Syour g 1y clpuv ¢ [enpratpur /  1stderoqiorsAyq  WiIe SIy) :9)oN 9[qe Juaned pasouser( SHN ICcl19 =U -ea1)) 10 T 1edreg
SQINSBAW JWOD
-Jno Arewrtig o3e ueow
s3urpuy sputod suLre Iopraoxd UONUIAINUI BLIQLIO uonruyap pue 19pudd uoneso0|
JO MITATIOAQ 2y dn MOJJo [e1n 1930 uoneonpyg uoneonpyg uorsnjouy ased JIA IX9JU0D) Swedonreg uStsop ApmiS Ieok J0yINY

(44 A) 21moe1y A)[iSes) [e1qarIoa 1sod suonuaAIUI uoneonpa Judned :Sa1pnls papnjoulr woij ejep A9y | ajqeL

pringer

AQs



1799

Osteoporosis International (2025) 36:1795-1814

payroadsun

‘uoneIn(q
09PIA ‘saIn)
-o1d ‘uopnim

‘TeqQIaA :3POJA
amsodxa
Jy3Iuns
pue Joyooe
‘Sunjows ‘3ur
-0®Iq QOURIJ
-wInoIIo ISTEM

dnoi3 ‘uonuoaaxd
[01U09 3y} S[[eJ ‘syuow
ur paysnes, -jean Inip
A[uo sns1oa ‘SOSTOIOXD
paysnes K104, uonelIqeyaI
q1oM UON Jo spoyzow
-UOAIUI UOT) pue Surwn  Apuopuddopur
-eonpo ay) 3ur ‘suonnedard  9redoIUNWIWOD
-AI9921 SjudNed Sururen reuon 01 Kpiqe
(1000 >d -ounj ‘ayejur (s)ammoely
‘%00°0S wnpoed P uorssardwod
SA 9%,68°88) (Koaing ‘uonouny JLAGEIRETN
dnoi3 jonuoo rendsoy JAa1ou Teurds onoxodoayso
0 paredwod 19JoH [e90]) ‘yIeay [en) Suimoroy
dnoi3 uon KoAIng ssou -sod ‘3uruon Kyserdoiq QOUIPIAD
-UQAIIUT Ul -oIemy uon J0JOIIP JudW -150d ‘SySLI  -9)19A Snosue) Surdewr Aq (z20T AeIN
A3pajmoury -eonpy YIeoH -1redap Aq po| Surpnjout -norad yum pasougerp —610¢ 2unf) SIedk $7°9/
uonesnpa paifidadsun sosINu pue A1331ns ‘s1s pajean) s1eak QINjoRIj UOIS juounredoq uour 4] [#€] euryd
yi[eay 1oy3ry syurod w1y (JTonuo))  $I10J00p IOIUAS -o10doaisQ (09 < syuoned -so1dwod rendsoy uowom 86 Apms (€202)
Apueoyrudis dn-mojjoq QIBd [ens) ‘asInu pedy :soidog, pasiendsoq onolodoo)sQ  ured Je[noseA gL =u [euoneAIdsqQ  [e 19 Y Suery
SOINSBAW JWO0D
-no Arewrtig o3e ueow
s3urpuy sputod suLre Iopraoxd UONUIAINUI BLIOLIO uonruyap pue 19pud3 uonedo0]
JO MIIAIOAQ w1l dn mojjog [e1n 19y0 uoneonpg uoneonpg uorsnjouy ased JIA 1XQJU0D) sedonreg us1sop Apms Teak J0yINY

(ponunuoo) | sjqey

pringer

As



Osteoporosis International (2025) 36:1795-1814

1800

UoISSas
U-¢ o[3urg

suonean(

[eQISA :IPOJAl
Ioop oy}
woij dn pue
0} umop 3un
-3a3 oonoexd
Surpnpour ysux
s[rey Suronpar
Uo SNoojy ¥
s wesdord
9S1019X?
3o dnoid
B [}Im paulq

-wod uon
syjuowr -eonpy :9J0N Aydei3orpex
7138 L0 pue suone Aq pagLioa
syjuow ¢ Je 47 -m1s AepAI1oAa (s)armyoeIy
sem 9ZIS J99J0 (I-s9:0) ‘oy1oads ur AL EINETNS g
Jy, ‘Surre; jo [euoneUINU] 90IApE JTWOU Jo A101s1y B
Ie9J UO J09JJ9 -9[eos -0310 pue pUR BLIILID S10qsdreg
jueoyIugIs Koeouyq s[red SSQUAIRME K101 OHAM Suisn  ‘TendsoH pioy
A[reonsness syquout 7| Apoq ‘sonbru -e[nquIe pue ueds yXAd -1SQ Ul OTUuI[d s1edk 1L [¢z] AemIioN
epeqydnoi3  puv symuow ¢ (Tonuoo) -yod) Surdo)y  owoyje Sur  £q pasouserp juaredino uouwIom 68 (wre-om])  (H107) TB 1@
UOTIURAIIU] ‘Qu1jaspq 1y sanIAnoe [ens)  Is1deIaylorsAyq :so1idog,  -A1f 1Bk ()9 < s1sor0dodisO s1so10dodsQ 68 =u 1LOY D Uas|O
SOINSBAW JWO0D
-no Arewrtig o3e ueow
s3urpuy sputod suLre Iopraoxd UONUIAINUI BLIOLIO uonruyap pue 19pud3 uonedo0]
JO MIIAIOAQ w1l dn mojjog [e1n 19y0 uoneonpg uoneonpg uorsnjouy ased JIA 1XQJU0D) Swedonreg uStsop Apmis Teak J0yINY

(ponunuoo) | sjqey

pringer

AQs



1801

Osteoporosis International (2025) 36:1795-1814

uon
-uoAIuI-jsod
s1so10dod)so
noqe V3L syl
uo 191399 Apjued
-g1ugIs paIoos

syoom
07 10J Apjoom

q [ :A1dA1PRQ
[eQIOA PO

(dnoi3

1) ured jo
K3ororsAyd
‘sjoadse
OTIou03I9
‘Qouereq
‘uonrnnu
‘SQ0Us J[qeIls
pue SISOY}IO
[eurds 3ur
-JeANIOR ‘B304

sdnoi3 Ty [edo1pow pue
dnoi3 ssaunypurw [0o0301d
1 ul [$-0d49 Quaunearn [oIB3sal
-TvNO Jo [eo1301000W Y} MO[[O]
Uurewop 2109 -reyd pue ‘o3en3ue|
[J[eay [ejuaw weo) Areu s1s010do)so ysipams 2y}
) ur JudwW -1pdrostpIajur Jo sisougelp puejsIopun
-onoxdwr Jued (V3L uone)IIqeyar ‘Ananoe ‘oY [em
-gIugdIs JSOW[y,  JUSWISSISSY ENale)e] ured jo [eo1sAyd pue Joopur ue
Te-Aas-OF ur 93pajmouy] [eorsAyd pue SIoqUISW s1so1ododlsQ oYM J[em
JuawaAoidur [eonaIoay ], (A109Y]) ‘uonesiuesio :sordog, 0} Apiqe
jueoyrusIs 1¥-0449 uoneonpyg s15010d09)s0 :dnoi3 ‘s18aK )9 <
ou pey -1vnod :dnoiS yqy juened [eooy  (Kuo A109y3) I, ‘oSe syjuowt
dnoi3 X NINL 9¢-ANVY e30 oY) woIJ AN suLIe €< dA
9¢-ANVY pue T6-As-Od  [ed1paw/ssau -ejuosardar e ¢ e JUJAI Jsow
T¢-As-OF ur dn-mojjof -[njpur + T sideray, ur papnput ‘sisougerp sIeok 7/
juowoaoxdwt  ypuow gy pup (A109yy)  reuonednooQ (L103y]) s1so10dod)so uew | [1¢] usp
jueoyrugis ou UONUIALIIUI uoneonpg ‘uennaIg uonedInpy pue 9InjoRly K)yIsIoATUN) uowom (07 (Wre-oaIyy) -amS (€200)
pamoys dnoi3 1,  -1s0d ‘ounjaspg  :dnoiS XININL “IsideroyporsAyg dwieg 0N  [RIQAGA [ < paygroadsun Surdoyury 1z =u 1D¥101d Te 12 snaduedg
SOINSBAW JWO0D
-no Arewrtig o3e ueow
s3urpuy sputod suLre Iopraoxd UONUIAINUI BLIOLIO uonruyap pue 19pud3 uonedo0]
JO MIIAIOAQ w1l dn mojjog [e1n 19y0 uoneonpg uoneonpg uorsnjouy ased JIA IX2JU0) Swedonreg uStsop Apmis Teak J0yINY

(ponunuoo) | sjqey

pringer

As



Osteoporosis International (2025) 36:1795-1814

1802

09pIA
[euoneonpa
ur-¢p
ruopeIn(  100j Jo B[nqy
(swre ‘eIqn ‘Inwy
[e1n eredos ‘diy ‘winioes
7) O9PIA ‘sia[ad ‘oeiq
snid uonuIpgy - -91I9A Jequuny
10 Auo u9) 10 J1ORIOY)
SJLIA S9POJA]  ‘WINULIS)S ‘9Ol
+dnoi3  -aepo ‘endeos
STeLIgIRW ‘snrowny
uSPLIM puR ‘WIBAI0)
9)J95SBO0IPIA 9SLIM :JB
J10J uoneord (s)armoery
Jen[ead  arreuuonsanb -W0d 2IMORIJ Aisery 1 <
0 J[NOLYIP ST SONED 2y) Anidey pue quoydoa[
joedwr uon 1oy dn-mofjojy juouean e1A suonsanb
-UQAIo)uI JO quow-g | ‘sisougelp sIs Jomsue 0}
ouBdYIUSIS amoeay-isod -010d02150 UO JIqe pue
[eorur) "uon syluowr §—9 093PIA [RUONED Sur[im pue
-dwnsuod 1oy} aareuuonsanb -Npo [RUONIPPY  WLIOJ JUSSUOD
JseaIoul 0} SONED Uy} sarderoyy pue uon
uowiom drow  woij paydepe [ed130[00RW -BuLIOJul
Sunmourje 9An  Ireuuonsanb -reyd-uou weisoxd
-oojoul Inq UOTJUDA pue QINjoRI}  pUB)SIOpUN O)
‘sjuowrojddns -IoWUI-1g Aidery 3sod Aniqe o1y (epeue)
( UIWe)IA pue sjuow uonen[eAd -oelj 910J9q ‘aseqelep
wnrofed Jo -91ddns [es1paw Jo Ayproey ored (s1sor yi[eoy jo An s1edk 1°79
sjunoure Ay urwe)iA pue doueyroduur wo)-3uof B -0d09150 10§ -sturA/srend uawIom G/ 17
Suiseaour e wniofed Jo ‘aImoely ur SUIpIsar  pajeanun pue -SOH 99gang) (peyroadsun [82Z] epeue)
QAT)OLJS WIS yejul A[rep (Tonuo)) SIdqUIdW MU B JO YSIY Jou ‘SIeak pasougerpun) BIA P)INIOA) J4A Jo -ou) (wre-921yyp)  ($107) 1819
SUONUAAI] 9y} Ul sa3uey) QJed [ens()  WIBd) YOIBasAY :sordog, 05 < USWOM payroadsupn QWOH GLI] =u 1D¥ ‘D uropneag
SOINSBAW JWO0D
-no Arewrtig o3e ueow
s3urpuy sputod suLe Jopraoxd UOTJUSAIIUT BLIOILIO uonuyap pue 19pud3 uonedo0]
JO MIIAIOAQ w1l dn mojjog [e1n 19y0 uoneonpg uoneonpg uorsnjouy ased JIA 1XQJU0D) sedonreg us1sop Apms Ieok Joyiny

(ponunuoo) | sjqey

pringer

AQs



1803

Osteoporosis International (2025) 36:1795-1814

09pIA
[euoneonpa
ur-¢p
‘uoneIn(q
(swre
[e1n ojeredos
7) uswom 0}
09pIA snid
uanLIp Jo
suerdrsAyd 100§
areo Arewrsd  Jo BINqy ‘eiqn
119y} 0)  [LISIP PUR [BW
U9)LIM PIPIA -1xoxd ‘rnwoy
-oxd uawom ‘dry ‘wnioes
Uy} USWOoM ‘siafad ‘orIq
0) A[UO UJ)  -9JIAA Tequun|
-JLIAN, SIPOJAL 10 J10RIOY)
dnoi3  ‘wnuios ‘9[or
Sreuerewr  -Aepo ‘endeos
dIreuuon UuPLIM pue ‘snrowny
-sanb SONED 9)19SSBO0IPIA, ‘WIBAI0Y
oy dn-mofjoy J0J uonyeord 9SLIM ()
quow-g | -Wod AInjoeIj (s)aamoelry
armoey-jsod AnqiSely pue AmSerg 1 <
syluowr §—9 jusweaI) suonsanb
a1reuuorsanb ‘SISOUZRIP SIS SMITAIAIUT
92139p SOIN®BD U} -010d093150 UO quoydara)
[ySurueow  woij paydepe 093PIA [RUONED Jomsue 0)
A[reowroe 0} aareuuonsonb -npa [euonIppy JIqe pue
UQWOM paIny UOTJUDA + soideroy)  WLIOJ JUASUOD
-oel1J A[Juooar -IouI-a1d [eo13o00eWw ‘uoneuLIojul
ur Juaunean UOTJUIAIIUL -reyd-uou weisoxd
Io sisousSerp [euoneONp ‘QInjoelj  puB)SIOpUN O}
s1so10doa}so Surmor(oy Anideryisod  9[qe ‘vrmoely (epeue)
9seaIoul 0} s1so10dod)so uonen[eAd a10J2q A1t ‘aseqerep
K10)08]SnIES 10 JuauInean [ed1paw & JOo -[1o8] 918D yi[eoy jo An s1edk 1°79
JOU 9IoM ery  pue sIsougerp doueyroduur uId)-3uo] -sturA/srend UQWoM §/ 1] l62]
SIY) Ul PIssasse B QATO0QI ‘SY[SLI 91} ur urpisax -SOH 99gone) (peyroadsun epeue)
SUOTIUSAI)UT Jey]) usuwom (Tonuo)) SIdqUIdW -0RIJ MON JOu ‘SIBAK BIA P)INIOA) AAA Jo -ou) (wre-o21yyp)  (17107) 1810
[euoneonpg  jo uoniodoig oIed [EnS)  WEJ) YoIeasay :sordog, 0§ < USWOM payroadsupn QWOH pLI] =U 1D¥ ] anessag
SOINSEOW WO
-no Arewrtig o3e ueow
s3urpuy sputod suLre Iopraoxd UONUIAINUI BLIOILIO uonuyap pue 19pud3 uonedo0]
JO MIIAIOAQ w1l dn mojjog [e1n 19y0 uoneonpg uoneonpg uorsnjouy ased JIA 1XQJU0D) sedonreg us1sop Apms Ieok Joyiny

(ponunuoo) | sjqey

pringer

As



Osteoporosis International (2025) 36:1795-1814

1804

epeuE)) Ul s15010d0A)SQ) JO JUSWISRUBIA PUE SISOUSEI( 9y} J0j SSUISPIND dUJRI] [BIWID ZOOT Y} UO Pue Bpeur)) s1s010dod)s() WOy SI9PEa] UOHEULIOJUL UO PISE],

mmoely ANISel) [RIGOMA A ‘SUIpUB)S POPEO] pawn) §7.7 [eLN PI[[ONUO0D PASIWOPURI 7)Y ‘AAING YI[eoH Wl 9¢ puey 95-gN VY

¢s15010d09)sQ 10§ 91T Jo ANend) [#-OAAATVAO IUAWSSISSY AFPI[MOU [ONRI0], VY[ ‘[00], JUWSSIASSY a3pa[mouy] s1so10doo)sQ oy, VYO ‘[eUONRUINU[-9[eIS AJeOLyH S[[ed [-STA

{S[OAQT € ‘SUOISUSWI(] G 2INSBIA 9fI'] Jo Ayfend) oing 7€-7S-0F A9AING dwWOdINQ [BUOISUSWIPHNIA 2Andepy A[[ROIUN) SONP) ‘SINIBW JOAOUIN] UOq JyLg ‘AIISUSp [eIoUr duoq JWg

payroadsun
uondrosard ruongeInQq
uonedIpawt [eQI9A :IPOJAL
INLL 1s1eI0ads (zeoe
dnoi3uon  -Sunsa) QNG s1sorododsO 19quUId09(J 0}
-Bonpo yjreay ‘s1streroads 99s 0} uon 120 UDIBIA)
Q) ur 19ySIy [eo1uI[od SIS -BpUIWIODAT sisougerp rendsoyq
Apueoyrugdis -o10do3js0 ‘suonsagsns saInjoely my3uoy SIed £8°89
sem oSreyosip  SumISIA JO jey juou)eaI) Anpieny ur sprem uow [9[§

I9}Je SOTUID paifidadsun ‘OS10IOX0 “101p  ‘euineq} WSS orpeedoylio uowIom 8¢88 [¢€] euyD
jsiferoads Jur sjurod auiny is1feroadg ‘s1s010doa1sOQ A[uo 10 ou JSL-y31y o1y (IIA  SIsA[eue eyep (€202)
-JISTAQI JO 9Jey dn-mojjoq QIeD TENS() s1sorodoa)sQ :saidog, ‘SIBIA (06 < poyroadsun  -oexy AiSeay 8 £€/8) 66621 =U aAndadsonay ‘832 [ Suex

uru
GT JO SUOISSas
¢ :uoneIn(q
uorssiupe (o9pIA
Surmp samm pue uaNLIM)
-oe1y Ajpidery dde Suies edronied
yim syuanedur -Sowl 9[Iqow 0} SSAUSUI[[IM
Suowre s1so1 JRUOTM PPOJA  ‘UOnBULIOJUL
-0do9)s0 jo UOTIRIOLI ‘wrerdoxd o
A3pajmouy -9Jop IOy puelsIopun o}
sjuoned Sunuorard  AIqe ‘sorew
anoxdur 03 ‘soInseowl  J0J SIBA ()9 <
QoInosal [njosn  [eyidsoy woiy uonuoaaxd ‘so[eway 10§ (810T
©9q 0} poroid  93reyosip jo SSO[ Quoq s1BA 06 < mdy 01 £102
dde 1eyDom Kep oy uo ‘suondo 9BIQA)IA 10 19q030()) dout
juow pajeadar pue jusuwean) ‘snipel [eIsIp -A01q ueung
-oroxdwr Jueo uorssiupe ‘S10108J YSLI ‘snrowny ‘eyssuey)
-y1us1s pamoys Jjoy g ‘swarqoad ‘INWIQY ‘wn| ur [eydsoy
arreuuonsanb unm 1v0 yieay ‘sorny -nQqe)aoe Arenioy e S1eA $°€9
IV3I0 2yl Jo squrod auiny -oely Apidery ‘diy ‘statod ur syudw uour ¢ [zeleuyD
SWAL 7| ~uon dn-mojjof ‘s1s010d09)SQ 1B (S)aImoely -1redap o1p uowiom g¢ 159) (2202)
-U2A42JUI-]SOJ 2]1qv1IDA QIed [ens() 9SINN :soidog, Amisery 1 < poeyadsun  -oedoyio omJ, (JJA T) IS =U -1s0d pue -1 T® 19 d 9YS
SOINSEOW WO
-no Arewrtig o3e ueow
s3urpuy sputod suLre Iopraoxd UONUIAINUI BLIOLIO uonuyap pue 19pud3 uonedo0]
JO MIIAIOAQ w1l dn mojjog [e1n 19y0 uoneonpg uoneonpg uorsnjouy ased JIA 1XQJU0D) sedonreg us1sop Apms Ieok Joyiny

(ponunuoo) | sjqey

pringer

AQs



Osteoporosis International (2025) 36:1795-1814

1805

Study designs

Four randomised controlled trials (RCTs) [28-30, 35], one
pilot RCT [31], one observational study [34], one retro-
spective analysis of fragility fracture patient data [33] and
one pre-post intervention study design, were included. Of
the five RCTs, four were three-arm trials [28, 29, 31, 35],
and one was a single-blinded standard two-arm study[30]
(Table 1).

Participants and settings

There were 16,194 participants in total across the eight
studies (ranging from 21 to 12,999 participants), three of
which focused on women only [28-30]. In the five remaining
studies [32-36], both men and women were included, with
women comprising just under 69% of study participants.
The mean age of study participants was 68 (range 50-97)
years. Four studies focused on participants diagnosed with a
VFF only [30, 31, 34, 35]. In studies that included additional
fragility fracture types, the participants with VFFs repre-
sented 3.9% [32] and 67.2% of the study population [33]. or
the VFF numbers were unspecified but the paper considered
worthy of inclusion in this review [28, 29].

VFF case definition for study inclusion was based on
DXA (Dual-energy X-ray Absorptiometry), X-ray or ‘imag-
ing evidence’ in three studies [30, 34, 35]. Only two studies
referred to a definition of osteoporosis and used the widely
accepted definition of a bone mineral density (BMD) of 2.5
standard deviations below the mean peak mass (average of
young healthy adults) as measured by dual-energy X-ray and
reported as a T-score [23, 35].

VFF case definition detail was not specified in the
remaining five studies [28, 29, 31-33]. Two studies utilised
the Canadian Multicentre Osteoporosis Study (CaMOS)
questionnaire [28, 29] to determine whether the fracture was
primarily as a result of trauma or osteoporosis. Time since
fracture was generally unspecified.

Three studies, from Norway [30], China [32] and the UK
[35], conducted the education intervention in an outpatient
hospital setting. One study was conducted in a fragility frac-
ture high-risk ward [33] and another in an interventional
Vascular Pain Department [34], with both of these studies
from China. The education intervention was delivered in
participants’ homes across Canada in two studies [28, 29]
and with the education intervention delivered at a university
in one Swedish study [31].

Education provider
The education intervention was delivered exclusively by

physiotherapists in two studies [30, 35] and nurses in one
study [37]. In one study [31], education was provided by

an interdisciplinary group, comprising physiotherapists,
dietitians, occupational therapists, local patient osteopo-
rosis organisation representatives and members of a pain
rehabilitation team. A team, comprising head nurses, senior
doctors and nurses, led by the department director, delivered
the education in another study [34]. ‘Osteoporosis Special-
ists’ and research team members were the stated education
providers in three studies though the professional disciplines
involved were not specified [28, 29, 33].

Education topics

Exercise was the reported education topic in seven of the
eight studies [28, 29, 31-35] (Table 2), primarily address-
ing the benefits, precautions and optimal timing of exercise.
Nutrition was the education topic in six studies [28, 29, 31,
32, 34, 35]. Among these, four studies reported education
specific to increasing calcium intake, smoking cessation and
reducing alcohol consumption [28, 29, 32, 34] and three
reported education specific to vitamin D intake [28, 29, 32].

Five study interventions included education regarding
osteoporosis [31-34], with two of these addressing general
bone health [32, 35]. ‘Seeking medical consultation post
fragility fracture’ was an education topic in four study inter-
ventions [28, 29, 32, 33]. Education on implementing falls
prevention strategies was outlined in five studies [28, 29, 31,
32, 35]. Three interventions focused on education regard-
ing coping techniques [30, 32, 33]. Ergonomics and body
awareness was an education topic in four studies [30-32,
34]. Osteoporosis drug treatment options were discussed in
four studies [28, 29, 31, 34] and spinal orthosis was a topic
in two studies [31, 34].

Education media

Face-to-face communication and written communication
in the form of information leaflets emerged as the most
common education delivery modes in the reviewed studies
(Table 1). In three studies, the mode of delivery was exclu-
sively verbal [30, 31, 33], while a further three utilised a
combination of verbal and written techniques [32, 34, 35].
Four of the five studies which employed written commu-
nication also integrated visual communication in the form
of video cassettes [28, 29], pictures [32, 34] and videos via
WeChat [32], as well as videos regarding previous patients’
experience [34].

Frequency and duration of education intervention
Four studies carried out a single education session, with the
duration of the session ranging from 15 min to 3 h [28-30,

32, 35]. The most extensive intervention comprised 1-h ses-
sions held weekly over a period of 10 weeks [31]. One study
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Table 2 Education topics included in education interventions post VFF

Education Barker K.L. Liang R. Olsen C.F. Spangeus Beaudoin C. Bessette L. She P.etal Yangl.etal
content etal. (2019) etal. (2023) etal. (2014)  etal. (2023) etal. (2014) etal. (2011)  (2022)[32] (2023)[33]
[35] [34] [30] [31] [28] [29]
Exercise v v v v v v v
Nutrition v v v v v v
Falls manage- Vv v v v v
ment
Osteoporosis v v v v v
Calcium v v v v
Vitamin D v v v
Smoking v v v v
Alcohol v v v v
Caffeine intake v v v
Ergonomics and v v v v
body aware-
ness
Medical v v v v
consultation
post fragility
fracture
Pharmacologi- v v 4 v
cal approaches
Coping tech- v v v
niques
Complications v v
of fragility
fractures
Bone health v v
Surgical inter- v
vention

intervention comprised three education sessions, each 15
min in duration, with no overall time frame defined [32].
Two studies did not specify the duration of the education
intervention [33, 34].

Outcome measures employed and summary
findings

A variety of outcome measures was utilised across the stud-
ies (Table 3). Follow-up time points ranged from immedi-
ately post-intervention to 12 months, with two studies not
specifying any follow-up time points [33, 34]. Measures of
patient knowledge included the Osteoporosis Knowledge
Assessment Tool (OKAT) [32] a local Health Education
Awareness survey [34], and the Theoretical Knowledge
Assessment [31]. Quality of Life measures used were the
QUALLEFO-41 [31, 35], EQ-5D-3L and RAND-36 [31].
Barker et al. (2020) also explored participants’ mental
health, social function and general health perception [35].
Outcome measures relating to falls included falls frequency
in the past year [35] and the Falls Efficacy Scale International
[30, 31]. The frequency of follow-up visits to ‘Osteoporosis

@ Springer

Specialists’ was employed as an outcome measure in the
study where bedside education was conducted with elderly
hospitalised VFF patients [33]. Bessette et al. calculated the
proportion of women who received an osteoporosis diagno-
sis and therapy [29]. Beaudoin et al. assessed the changes
in the daily intake of calcium and vitamin D supplements
[28]. Only one study explored participants’ satisfaction with
the education intervention [34]. Other outcome domains
included physical performance and pain.

As establishing effectiveness or efficacy is not the purpose
of a scoping review and in accordance with recommended
scoping review methodology [21], a risk of bias assessment
was not conducted for included studies. Therefore, caution
should be taken when making any interpretations regard-
ing effectiveness of the education interventions but an over-
view of findings is reported in Table 1 based on the range
of outcome measures utilised. A greater understanding of
osteoporosis was reported post education intervention in
three studies [31, 32, 34]. One RCT did not demonstrate
any intervention being preferable in impacting on the QoL
measure [35], whereas another RCT exhibited a positive
though non-significant improvement in the mental health
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Table 3 Outcome measures utilised in VFF education intervention studies (n= 8)

Outcome domain

Outcome measure (study reference number)

Patient knowledge

Satisfaction with education intervention

Quality of life (QoL)

Pain

Physical performance/balance

Falls related

Other

Osteoporosis Knowledge Assessment Tool (OKAT) [32]

Investigation Form for Health Education Awareness of the Second Peo-

ple’s Hospital of Hefei [34]
Theoretical Knowledge Assessment (TKA) [31]

Health Education Satisfaction Survey Form for Hefei City Second Peo-
ple’s Hospital [34]

QUALEFFO-41-Quality of Life for Osteoporosis [31, 35]
EQ-5D-3L-Euro QOL[31]

RAND-36-Rand 36 item Health Survey [31]

Mental Health [35]

General Health Perception [35]

Social Function [35]

Japanese Orthopaedic
Association (JOA) Low Back Pain Functional Assessment Form [34]

Numeric Rating Scale (NRS)

Functional Reach Test [35]

Short Physical Performance Battery (SPPB) [35]
6 Minute Walk Test (6MWT) [35]

Physical Activity Scale for Elderly (PASE) [35]
Timed Loaded Standing (TLS) [35]

Tandem walking [31]

Single leg standing [31]

Chair-stand tests [31]

Grip strength [31]

Back strengthening ability [31]

No. falls in last year [35]

Falls Efficacy Scale International (FES-I) [30]

Recognizing Osteoporosis and its Consequences in Quebec (ROCQ) [28]

Bone Mineral Density (BMD) [33]
Bone Turnover Markers (BTM) [33]
Rate of Visiting Osteoporosis Clinical Specialists [33]

score domain of QUALEFFO-41 [31]. Reduced fear of fall-
ing was demonstrated for the intervention group in the trial
by Olsen et al. [30]. In the retrospective analysis, specialist
clinic returns of patients after discharge were significantly
higher in the health education group, regarded as a positive,
with follow-up encouraged [33]. Two education interven-
tions were deemed unsatisfactory in leading to meaningful
clinical change as levels of osteoporosis diagnosis or treat-
ment were not enhanced in > 50 years of age after fragil-
ity fracture [29]. In the trial by Beaudoin et al., neither of
the two education interventions proved to be more effec-
tive, than usual care, in increasing the amounts of calcium
and vitamin D supplements consumed, suggesting a need to
design more effective education strategies [28]. In the study
that explored patient satisfaction, most patients receiving
the education intervention reported being ‘very satisfied’
compared to patients in the control group reporting ‘satis-
fied’ only [34].

Discussion

This is the first scoping review conducted to identify
and synthesise the published literature relating to health
professional-led educational interventions following VFF
and has highlighted the paucity of research in this area,
with just eight studies included and these originating from
only five countries. Although likely that VFF patients have
unique education needs, extending beyond general fragil-
ity fracture and osteoporosis education, only four of the
included studies focused solely on the VFF patient cohort
[30, 31, 34, 35]. Significant variation existed in interven-
tions from mode of delivery to education topics, with little
to indicate a systematic, theory-based approach (e.g. incor-
porating behaviour change theory) to educational interven-
tion development, which ideally would involve patients
and consider literacy issues [38]. However, this criticism
is not unique to VFF education interventions with several
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meta-analyses showing that Therapeutic Patient Education
(TPE) interventions are rarely described in detail [39].

VFF case definition was not standardised and was not
specified in many of the included studies, although as
previously highlighted this represents a key issue which
affects management needs and approaches [40]. ‘Time
since fracture’ was unclear in the majority of the stud-
ies, although this information should influence elements
of the education content and knowing the optimal tim-
ing of education to enhance effectiveness is important for
HCPs. Personnel providing the educational intervention
differed from a single discipline, such as physiotherapists
[30, 35], to a combination of professions [31, 34], unsur-
prising given all HCPs are likely to offer guidance but with
a risk of mixed messaging between disciplines, especially
given that consensus on core VFF education content, tim-
ing and mode of delivery has not been reached. Where an
intervention was delivered by a team of education provid-
ers, only one study featured a specific coordinator [34], as
is recommended for fracture liaison services (FLS) [41].

Exercise, nutrition, falls prevention and osteoporosis
emerged as the most common education topics (Table 2).
Other beneficial topics, previously identified by VFF
patients, include movements to avoid, non-pharmacological
strategies to help reduce pain, how to perform activities
of daily living safely and performance of safe and effec-
tive exercises [9] with postural and ergonomic advice also
recommended [42]. In addition, a more recently published
qualitative study [5] exploring HCP experience of VFF
management has also highlighted the need to educate
patients on pain and how to have realistic expectations of
pain and to offer guidance on movement and activities or
recreational activities which may be unsafe or should be
avoided. Studies included in our scooping review reported
education being provided, using a range of media [28, 29,
32, 34, 35], with a combination of media previously shown
to improve patient knowledge, self-care and health-related
QoL in fracture patient cohorts [43]. As highlighted previ-
ously, digital health offers further potential solutions to
support delivery of education for osteoporosis and post-
fragility fracture care, including post VFF care and this
warrants further exploration [44].

A wide array of outcome measures was used across
studies with many appearing non-sensitive to a response
which could be attributed to the education intervention.
Follow-up time points varied across studies or were not
specified [33, 34]. In some trials [35], this reflects educa-
tion being used as a comparator arm or simply as a co-
intervention [30], whereas their main study focus was on
testing the effectiveness of a non-education intervention.
Additionally, any observations made on study findings in
this review should be viewed with caution, as consistent

@ Springer

with recommended methodology for a scoping review
study, quality of studies is not appraised, unlike a sys-
tematic review process.

Therapeutic patient education (TPE) delivered by
healthcare professionals aims to empower patients to
understand, be involved in the clinical decision-making
process and effectively manage their conditions [45], with
the need for comprehensive, evidence-based education fol-
lowing any fragility fracture well established [5]. Reported
benefits of education interventions in the included studies
were enhanced knowledge [32, 34] reduced fear of falling
[23], mental health benefits [31] and increased amounts
of calcium and vitamin D consumption [28] with a higher
rate of revisiting specialist clinics also captured [33].

This scoping review has highlighted the need for
focused research to develop and evaluate the impact of
education interventions following VFF in order to gener-
ate evidence which will drive optimisation of education
interventions in clinical practice. Research is needed to
determine the optimal timing post VFF, duration, delivery
mode, topics and key messaging of education interven-
tions being delivered for VFF patients. Future research
should focus on the effectiveness of education in specific
VFF populations, as well as the use of outcome measures
validated to capture the impact of education.

Grey literature, as well as expert consensus on opti-
mal education strategies and leveraging studies written
in languages other than English, should also be consid-
ered to enhance the evidence base and inform VFF man-
agement which includes education. The International
Fragility Fracture Network’s (FFN) Clinical Toolkit
[46] with four pillars (acute care, rehabilitation, sec-
ondary prevention, alliances to support implementation)
and the International Osteoporosis Foundation’s Capture
the Fracture initiative [47] provides key information on
secondary fracture prevention and FLS models which
has relevance to VFF patient education. However, there
is very little reference to VFF under the acute care and
rehabilitation pillars within these, with most of the focus
on hip fracture.

To this end, the International Fragility Fracture Network,
VFF Special Interest Group [48] is currently developing
guidelines for VFF management with an international, inter-
disciplinary group of FFN members, including two of this
paper’s authors (KB, CC). A VFF Care model is proposed,
with three key pillars (Pain Management, Improved Physi-
cal Function and Falls and Fracture Prevention), with an
associated project focusing on the development of educa-
tion resources for both HCPs and patients to support evi-
dence-based VFF management. Scoping review findings
will inform the development of such VFF patient education
resources.
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Conclusion

Only eight studies regarding a patient education interven-
tion post VFF were identified, three of which were large-
scale RCTs. Inconsistencies were found regarding mode
of delivery, education providers, educational content and
outcome measures. The most common education topics

Appendices

Table 4 PRISMA-ScR Checklist

were exercise, nutrition, falls management and osteopo-
rosis. This review has highlighted gaps in education post
VFF and the critical need for research to inform the devel-
opment and delivery of evidence-based education inter-
ventions in VFF management.

SECTION ITEM  PRISMA-ScR CHECKLIST ITEM REPORTED
ON PAGE NO
TITLE
Title 1 Identify the report as a scoping review 1
ABSTRACT
Structured summary 2 Provide a structured summary that includes (as applicable): See abstract
background, objectives, eligibility criteria, sources of evidence,
charting methods, results and conclusions that relate to the review
questions and objectives
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is 1,2
already known. Explain why the review questions/objectives lend
themselves to a scoping review approach
Objectives 4 Provide an explicit statement of the questions and objectives being 3
addressed with reference to their key elements (e.g. population or
participants, concepts and context) or other relevant key elements
used to conceptualize the review questions and/or objectives
METHODS
Protocol and registration 5 Indicate whether a review protocol exists; state if and where it can 3
be accessed (e.g. a Web address); and if available, provide regis-
tration information, including the registration number
Eligibility criteria 6 Specify characteristics of the sources of evidence used as eligibility 4,5
criteria (e.g. years considered, language and publication status),
and provide a rationale
Information sources* 7 Describe all information sources in the search (e.g. databases with 5
dates of coverage and contact with authors to identify additional
sources), as well as the date the most recent search was executed
Search 8 Present the full electronic search strategy for at least 1 database, Appendix
including any limits used, such that it could be repeated Table 5
Selection of sources of evidence' 9 State the process for selecting sources of evidence (i.e. screening 5

and eligibility) included in the scoping review
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Table 4 (continued)

SECTION ITEM  PRISMA-ScR CHECKLIST ITEM REPORTED
ON PAGE NO
Data charting process 10 Describe the methods of charting data from the included sources 7

of evidence (e.g. calibrated forms or forms that have been tested
by the team before their use, and whether data charting was done
independently or in duplicate) and any processes for obtaining and
confirming data from investigators

Data items 11 List and define all variables for which data were sought and any 7 +Tables 3, 4
assumptions and simplifications made

Critical appraisal of individual sources of evi- 12 If done, provide a rationale for conducting a critical appraisal of =~ N/A

dence included sources of evidence; describe the methods used and how

this information was used in any data synthesis (if appropriate)

Synthesis of results 13 Describe the methods of handling and summarizing the data that ~ 7-10
were charted

RESULTS

Selection of sources of evidence 14 Give numbers of sources of evidence screened, assessed for eligibil- 11
ity and included in the review, with reasons for exclusions at each
stage, ideally using a flow diagram

Characteristics of sources of evidence 15 For each source of evidence, present characteristics for which data Tables 3 & 4
were charted and provide the citations

Critical appraisal within sources of evidence 16 If done, present data on critical appraisal of included sources of N/A
evidence (see item 12)

Results of individual sources of evidence 17 For each included source of evidence, present the relevant data that Tables 3,4
were charted that relate to the review questions and objectives

Synthesis of results 18 Summarize and/or present the charting results as they relate to the 7 to 10
review questions and objectives

DISCUSSION

Summary of evidence 19 Summarize the main results (including an overview of concepts, 26
themes and types of evidence available), link to the review ques-
tions and objectives, and consider the relevance to key groups

Limitations 20 Discuss the limitations of the scoping review process 26

Conclusions 21 Provide a general interpretation of the results with respect to the 26
review questions and objectives, as well as potential implications
and/or next steps

FUNDING

Funding 22 Describe sources of funding for the included sources of evidence, None

as well as sources of funding for the scoping review. Describe the N/A
role of the funders of the scoping review

JBI Joanna Briggs Institute, PRISMA-ScR Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews
“Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms and websites

TA more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g. quantitative and/or qualitative
research, expert opinion and policy documents) that may be eligible in a scoping review as opposed to only studies. This is not to be confused
with information sources (see first footnote)

“The frameworks by Arksey and O’Malley [15] and Levac and colleagues [31] and the JBI guidance [32, 33] refer to the process of data extrac-
tion in a scoping review as data charting

$The process of systematically examining research evidence to assess its validity, results and relevance before using it to inform a decision.
This term is used for items 12 and 19 instead of ‘risk of bias’ (which is more applicable to systematic reviews of interventions) to include and
acknowledge the various sources of evidence that may be used in a scoping review (e.g. quantitative and/or qualitative research, expert opinion

and policy document)
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Table 5 Inclusion and exclusion criteria

Inclusion

Exclusion

Individuals > 18 years with a VFF
Studies written in the English language

Education intervention delivered by a Health Care Professional or an
intervention which represents healthcare education delivered as part
of a clinical trial

Any healthcare/community/home/research setting

Individuals < 18 years
Non-English language studies

Adults with a vertebral fracture due to a disease other than osteoporosis

Adults with a vertebral fracture secondary to a treatment intervention
(e.g. chemotherapy)

Adults with a vertebral fracture as a result of acute trauma, not primar-
ily due to underlying osteoporosis

Intervention for osteoporosis, not specific to a VFF
Education intervention not described
Review papers

Search Strategy for Relevant Databases

e Databases searched: PubMed, ERIC, EMBASE, Cinahl,
APA PSYCinfo and Cochrane.

e Date search was run: 28/11/23

e Filters applied: 01/01/08—28/11/23, English language
studies only

PubMed Search
Population

#1 (Abstract/Title for all keywords in bold):

‘VFF’ OR ‘vertebral compression fracture*’ OR ‘Osteo-
porotic compression fracture*” OR ‘osteoporotic spinal
compression fracture*’ OR ‘osteoporotic vertebral com-
pression fracture®*” OR ‘Fractures, Compression’[Mesh]

#2 (Abstract/Title for all keywords in bold):

(osteoporo* OR fragility) AND (‘spinal fracture*’ OR
‘spine fracture*’ OR ‘vertebral fracture*’) OR ‘Osteo-
porotic Fractures’[Mesh

#3: NOT crash* OR collision* OR ‘Road Traffic
Accident*” OR ‘Motor Vehicle Accident®’ OR ‘direct
blow*’ OR ‘repetitive force*’ OR tumor* OR tumour*
OR cancer* OR ‘Neoplasms’[Mesh] OR ‘Accidents,
Traffic’[Mesh]

#4:(#1 OR #2 NOT #3)

Concept

#5 (Abstract/Title for all keywords in bold):

(Patient* OR Health OR ‘Health’[Mesh] OR
GIZ !' l 7| E ] I]

#6 (Abstract/Title for all keywords in bold):

Information OR Advice OR Educat* OR instruct* OR sup-
port* OR knowledge OR recommend* OR guid* OR teach*
OR promotion* OR communication OR Counsel* OR literacy
OR program* OR brochure* OR leaflet* OR handout* OR
booklet* OR poster* OR pamphlet* OR video* OR radio*
OR audio* OR podcast* OR ‘social media’ OR facebook OR
instagram OR phone* OR website* OR webpage* OR online
OR ‘worldwide web’ OR cyberspace OR internet* OR ‘web
based’ OR web-based OR virtual OR telephon* OR video-
conferenc* OR videoconferenc* OR ‘mobile app*” OR ‘text
messag*’ OR ‘mobile technology’ OR ‘cell phone*’ OR ‘cel-
lular phone*’ OR blog* OR webinar* OR Teleconferenc* OR
Tweet* OR twitter OR

‘Guideline’[Publication T R ¢ nseling’[Mesh
R ‘Pamphlets’[Mesh] OR ‘Communication’[Mesh] OR
’[Mesh

‘Teaching’[Mesh] OR ‘Knowl R ‘Vide-

‘Patient Education as Topic’[Mesh R ‘Health

mmunication’[Mesh] OR ‘Health Promotion’[Mesh] OR
‘Health E ion’[Mesh] OR ‘Patient E ion Han ?
Publication T

#8:(#5 AND #6) OR #7

9: ##4 AND #8

ERIC, EMBASE, Cinahl, APA PSYCinfo
and Cochrane Search

The search strategies and filters applied for databases ERIC,
Embase, Cinahl, APA PSYCinfo and Cochrane, Cinhal were
identical to the PubMed search strategy. The MESH terms
underlined above were replaced with relevant thesaurus terms
identified from each individual database
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The Thesaurus terms used for each database are detailed

in the table below

Population

Concept

PubMed

#1: ‘Fractures,
Compression’[Mesh]

#2: ‘Osteoporotic
Fractures’[Mesh]

#3: ‘Neoplasms’[Mesh]
OR ‘Accidents,
Traffic’[Mesh]

#5: ‘Health’[Mesh] OR
‘Patients’[Mesh]

#6: ‘Guideline’ [Publication
Type] OR
‘Counseling’[Mesh] OR
‘Pamphlets’[Mesh] OR
‘Communication’[Mesh]
OR ‘Teaching’[Mesh]

OR ‘Knowledge’[Mesh]
OR ‘Videotape
Recording’[Mesh] OR
‘Radio’[Mesh] OR
‘Video-Audio Media’
[Publication Type] OR
‘Social Media’[Mesh]
OR ‘Cell Phone’[Mesh]
OR ‘Telephone’[Mesh]
OR ‘Internet’[Mesh] OR
‘Videoconferencing’[Mesh]
OR ‘Mobile
Applications’[Mesh] OR
‘Text Messaging’[Mesh]

#7: ‘Patient Education as
Topic’[Mesh] OR ‘Health
Communication’[Mesh] OR
‘Health Promotion’[Mesh]
OR ‘Health
Education’[Mesh] OR
‘Patient Education Handout’
[Publication Type]

ERIC

@ Springer

#6: MAINSUBJECT.
EXACT(‘Counseling’)
OR MAINSUBIJECT.
EXACT(‘Pamphlets’) OR

MAINSUBJECT.EXACT.
EXPLODE(‘Social Media’)
OR

#7: MAINSUBJECT.
EXACT(‘Patient Educa-
tion’) OR MAINSUBIJECT.
EXACT(‘Health Promo-
tion’) OR

MAINSUBIJECT.
EXACT(‘Health Educa-
tion’)

Population Concept

EMBASE  #1: ‘vertebral compres- #5:'patient'/exp OR'health'/
sion fracture’/exp exp

#2: ‘osteoporotic verte- #6:'information'/
bral fracture’/exp exp OR'education'/

#3: ‘traffic accident’/ exp OR'knowledge'/
exp OR ‘neoplasm’/ exp OR'counselling'/
exp exp OR'literacy'/exp
OR'videorecording'/exp
OR'radio'/exp OR'podcast'/
exp OR'social media'/
exp OR'internet'/exp
OR'telephone'/exp
OR'videoconferencing'/exp
OR'mobile application'/
exp OR ‘mobile phone’/
exp OR'blogging'/exp
OR'teleconference'/exp

#7:'health education'/exp
OR'health promotion'/exp
OR ‘Patient education’/exp
OR ‘patient guidance’/exp
OR ‘patient information’/
exp

#5: (MM ‘Patients’) OR (MM
‘Health’)

#6: (MM ‘Education’) OR
(MM ‘Knowledge’) OR
(MM ‘Teaching’) OR (MM
‘Communication’) OR (MM
‘Counseling’) OR (MM
‘Counselors’) OR (MM
‘Literacy’) OR (MM ‘Post-
ers’) OR (MM ‘Pamphlets’)
OR (MM *“Videorecording’)
OR (MM ‘Radio’) OR
(MM “Audiorecording’) OR
(MM ‘Social Media’) OR
(MM ‘Facebook’) OR (MM
‘World Wide Web’) OR
(MM ‘Internet’) OR (MM
‘Telephone’) OR (MM
‘Videoconferencing’) OR
(MM ‘Mobile Applica-
tions’) OR (MM ‘Text Mes-
saging’) OR (MM ‘Cellular
Phone’ OR (MM ‘Blogs’)
OR (MM ‘Webinars’) OR
(MM ‘Teleconferencing’)
OR (MM ‘Twitter’)

#7. (MM ‘Health Informa-
tion’) OR (MM ‘Health
Knowledge’) OR (MM
‘Health Literacy’) OR (MM
‘Patient Education’) OR
(MM ‘Health Promotion’)
OR (MM ‘Health Educa-
tion’)

Cinahl #1: (MM ‘Fractures,
Vertebral Compres-
sion’) OR (MM
‘Osteoporotic Frac-
tures’)

#3: (MM ‘Accidents,
Traffic’) OR (MM

‘Neoplasms’)
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Population Concept

#5: DE ‘Health’

#6: DE ‘Information” OR
DE ‘Education’ OR DE
‘Knowledge (General)’

OR DE ‘Communication’
OR DE ‘Counselling” OR
DE ‘Literacy’ DE ‘Radio’
OR DE ‘Podcasts’ OR DE
‘Social Media’ OR DE
‘Internet’ OR DE ‘Text
Messaging” OR DE ‘Blog’
OR DE ‘Teleconferencing’

#7: DE ‘Health Information’
OR DE ‘Health Promotion’
OR DE ‘Health Knowledge’
OR DE ‘Health Literacy’

#10: [Patients] this term only

#11: [Health] this term only

#12: [Communication] this
term only

#13: [Literacy] this term only

#14: [Counselling] this term
only

#15: [Poster] this term only

#16: [Pamphlets] this term
only

#17: [Radio] this term only

#18: [Social Media] explode
all trees

#19: [Telephone] this term
only

#20: [Mobile Applications]
this term only

#21: [Text Messaging]
explode all trees

#22: [Cell Phone] this term
only

APA PSY-
Cinfo

Cochrane  #2: (neoplasms) this

term only
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