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Abstract

Background To fully implement the internationally acknowledged requirements for teaching in evidence-based
practice, and support the student’s development of core competencies in evidence-based practice, educators at pro-
fessional bachelor degree programs in healthcare need a systematic overview of evidence-based teaching and learn-
ing interventions. The purpose of this overview of systematic reviews was to summarize and synthesize the current
evidence from systematic reviews on educational interventions being used by educators to teach evidence-based
practice to professional bachelor-degree healthcare students and to identify the evidence-based practice-related
learning outcomes used.

Methods An overview of systematic reviews. Four databases (PubMed/Medline, CINAHL, ERIC and the Cochrane
library) were searched from May 2013 to January 25th, 2024. Additional sources were checked for unpublished

or ongoing systematic reviews. Eligibility criteria included systematic reviews of studies among undergraduate
nursing, physiotherapist, occupational therapist, midwife, nutrition and health, and biomedical laboratory science
students, evaluating educational interventions aimed at teaching evidence-based practice in classroom or clinical
practice setting, or a combination. Two authors independently performed initial eligibility screening of title/abstracts.
Four authors independently performed full-text screening and assessed the quality of selected systematic reviews
using standardized instruments. Data was extracted and synthesized using a narrative approach.

Results A total of 524 references were retrieved, and 6 systematic reviews (with a total of 39 primary studies) were
included. Overlap between the systematic reviews was minimal. All the systematic reviews were of low methodo-
logical quality. Synthesis and analysis revealed a variety of teaching modalities and approaches. The outcomes were
to some extent assessed in accordance with the Sicily group's categories; “skills”, “attitude” and “knowledge” Whereas

"o "o

“behaviors’, “reaction to educational experience”, “self-efficacy” and “benefits for the patient” were rarely used.

Conclusions Teaching evidence-based practice is widely used in undergraduate healthcare students and a vari-
ety of interventions are used and recognized. Not all categories of outcomes suggested by the Sicily group are
used to evaluate outcomes of evidence-based practice teaching. There is a need for studies measuring the effect
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on outcomes in all the Sicily group categories, to enhance sustainability and transition of evidence-based practice

competencies to the context of healthcare practice.
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therapy", MH "Students, Midwifery", “Students, Nursing"[Mesh], “Teaching"[Mesh], MH "Teaching methods+", "Evidence-
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Background
Evidence-based practice (EBP) enhances the quality of
healthcare, reduces the cost, improves patient outcomes,
empowers clinicians, and is recognized as a problem-
solving approach [1] that integrates the best available evi-
dence with clinical expertise and patient preferences and
values [2]. A recent scoping review of EBP and patient
outcomes indicates that EBPs improve patient outcomes
and yield a positive return of investment for hospitals and
healthcare systems. The top outcomes measured were
length of stay, mortality, patient compliance/adherence,
readmissions, pneumonia and other infections, falls,
morbidity, patient satisfaction, patient anxiety/ depres-
sion, patient complications and pain. The authors con-
clude that healthcare professionals have a professional
and ethical responsibility to provide expert care which
requires an evidence-based approach. Furthermore, edu-
cators must become competent in EBP methodology [3].
According to the Sicily statement group, teaching and
practicing EBP requires a 5-step approach: 1) pose an
answerable clinical question (Ask), 2) search and retrieve
relevant evidence (Search), 3) critically appraise the evi-
dence for validity and clinical importance (Appraise), 4)
applicate the results in practice by integrating the evi-
dence with clinical expertise, patient preferences and val-
ues to make a clinical decision (Integrate), and 5) evaluate
the change or outcome (Evaluate /Assess) [4, 5]. Thus,
according to the World Health Organization, educators,
e.g., within undergraduate healthcare education, play
a vital role by “integrating evidence-based teaching and
learning processes, and helping learners interpret and
apply evidence in their clinical learning experiences” [6].
A scoping review by Larsen et al. of 81 studies on
interventions for teaching EBP within Professional bach-
elor-degree healthcare programs (PBHP) (in English
undergraduate/ bachelor) shows that the majority of EBP
teaching interventions include the first four steps, but the
fifth step “evaluate/assess” is less often applied [5]. PBHP
include bachelor-degree programs characterized by com-
bined theoretical education and clinical training within
nursing, physiotherapy, occupational therapy, radiogra-
phy, and biomedical laboratory students., Furthermore,
an overview of systematic reviews focusing on practic-
ing healthcare professionals EBP competencies testi-
fies that although graduates may have moderate to high

level of self-reported EBP knowledge, skills, attitudes,
and beliefs, this does not translate into their subsequent
EBP implementation [7]. Although this cannot be seen
as direct evidence of inadequate EBP teaching during
undergraduate education, it is irrefutable that insufficient
EBP competencies among clinicians across healthcare
disciplines impedes their efforts to attain highest care
quality and improved patient outcomes in clinical prac-
tice after graduation.

Research shows that teaching about EBP includes
different types of modalities. An overview of system-
atic reviews, published by Young et al. in 2014 [8] and
updated by Bala et al. in 2021 [9], synthesizes the effects
of EBP teaching interventions including under- and post
graduate health care professionals, the majority being
medical students. They find that multifaceted inter-
ventions with a combination of lectures, computer lab
sessions, small group discussion, journal clubs, use of
current clinical issues, portfolios and assignments lead
to improvement in students’ EBP knowledge, skills, atti-
tudes, and behaviors compared to single interventions
or no interventions [8, 9]. Larsen et al. find that within
PBHP, collaboration with clinical practice is the second
most frequently used intervention for teaching EBP and
most often involves four or all five steps of the EBP teach-
ing approach [5]. The use of clinically integrated teach-
ing in EBP is only sparsely identified in the overviews by
Young et al. and Bala et al. [8, 9]. Therefore, the evidence
obtained within Bachelor of Medicine which is a theoret-
ical education [10], may not be directly transferable for
use in PBHP which combines theoretical and mandatory
clinical education [11].

Since the overview by Young et al. [8], several reviews
of interventions for teaching EBP used within PBHP have
been published [5, 12—14].

We therefore wanted to explore the newest evidence
for teaching EBP focusing on PBHP as these programs
are characterized by a large proportion of clinical teach-
ing. These healthcare professions are certified through a
PBHP at a level corresponding to a University Bachelor
Degree, but with strong focus on professional practice
by combining theoretical studies with mandatory clinical
teaching. In Denmark, almost half of PBHP take place in
clinical practice. These applied science programs qualify
“the students to independently analyze, evaluate and
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reflect on problems in order to carry out practice-based,
complex, and development-oriented job functions" [11].
Thus, both the purpose of these PBHP and the amount of
clinical practice included in the educations contrast with
for example medicine.

Thus, this overview, identifies the newest evidence for
teaching EBP specifically within PBHP and by including
reviews using quantitative and/or qualitative methods.

We believe that such an overview is important knowl-
edge for educators to be able to take the EBP teaching for
healthcare professions to a higher level. Also reviewing
and describing EBP-related learning outcomes, catego-
rizing them according to the seven assessment categories
developed by the Sicily group [2], will be useful knowl-
edge to educators in healthcare professions. These seven
assessment categories for EBP learning including: Reac-
tion to the educational experience, attitudes, self-efficacy,
knowledge, skills, behaviors and benefits to patients, can
be linked to the five-step EBP approach. E.g., reactions to
the educational experience: did the educators teaching
style enhance learners’ enthusiasm for asking questions?
(Ask), self-efficacy: how well do learners think they criti-
cally appraise evidence? (Appraise), skills: can learners
come to a reasonable interpretation of how to apply the
evidence? (Integrate) [2]. Thus, this set of categories can
be seen as a basic set of EBP-related learning outcomes to
classify the impact from EBP educational interventions.

Purpose and review questions

A systematic overview of which evidence-based teaching
interventions and which EBP-related learning outcomes
that are used will give teachers access to important
knowledge on what to implement and how to evaluate
EBP teaching.

Thus, the purpose of this overview is to synthesize the
latest evidence from systematic reviews about EBP teach-
ing interventions in PBHP. This overview adds to the
existing evidence by focusing on systematic reviews that
a) include qualitative and/ or quantitative studies regard-
less of design, b) are conducted among PBHP within
nursing, physiotherapy, occupational therapy, midwifery,
nutrition and health and biomedical laboratory science,
and c) incorporate the Sicily group’s 5-step approach
and seven assessment categories when analyzing the
EBP teaching interventions and EBP-related learning
outcomes.

The questions of this overview of systematic reviews
are:

1) Which educational interventions are described and
used by educators to teach EBP to Professional Bach-
elor-degree healthcare students?
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2) What EBP-related learning outcomes have been used
to evaluate teaching interventions?

Methods

The study protocol was guided by the Cochrane Hand-
book on Overviews of Reviews [15] and the review pro-
cess was reported in accordance with The Preferred
Reporting Items for Systematic Reviews and Meta-anal-
yses (PRISMA) statement [16] when this was consistent
with the Cochrane Handbook.

Inclusion criteria

Eligible reviews fulfilled the inclusion criteria for publi-
cation type, population, intervention, and context (see
Table 1). Failing a single inclusion criterion implied
exclusion.

Search strategy

On January 25th 2024 a systematic search was con-
ducted in; PubMed/Medline, CINAHL (EBSCOhost),
ERIC (EBSCOhost) and the Cochrane library from May
2013 to January 25th, 2024 to identify systematic reviews
published after the overview by Young et al. [8]. In col-
laboration with a research librarian, a search strategy of
controlled vocabulary and free text terms related to sys-
tematic reviews, the student population, teaching inter-
ventions, teaching context, and evidence-based practice
was developed (see Additional file 1). For each database,
the search strategy was peer reviewed, revised, modified
and subsequently pilot tested. No language restrictions
were imposed.

To identify further eligible reviews, the following meth-
ods were used: Setting email alerts from the databases to
provide weekly updates on new publications; backward
and forward citation searching based on the included
reviews by screening of reference lists and using the
“cited by” and “similar results” function in PubMed and
CINAHL; broad searching in Google Scholar (Advanced
search), Prospero, JBI Evidence Synthesis and the OPEN
Grey database; contacting experts in the field via email
to first authors of included reviews, and by making que-
ries via Twitter and Research Gate on any information on
unpublished or ongoing reviews of relevance.

Selection and quality appraisal process

Database search results were merged, duplicate records
were removed, and title/abstract were initially screened
via Covidence [17]. The assessment process was pilot
tested by four authors independently assessing eligibil-
ity and methodological quality of one potential review
followed by joint discussion to reach a common under-
standing of the criteria used. Two authors indepen-
dently screened each title/abstract for compliance with
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Table 1 Inclusion and exclusion criteria of systematic reviews in the overview

Criteria

Inclusion

Exclusion

Publication type

Population

Intervention

Context

Systematic reviews that have a specification of:

- research question

- clarity on the scope of the review

- criteria for which studies are eligible for inclusion

- a comprehensive literature search
and has analyzed the included studies to draw conclusions
based on all the identified research in an impartial and objective
manner, i.e, performed data extraction and provides a synthesis
of data and a quality appraisal of all the included studies
A comprehensive literature search includes as a minimum
a search in at least 2 databases relevant for the research ques-
tion, provides keywords and /or search strategy, and justify
publication restrictions (e.g., language)

Undergraduate / baccalaureate students from the disciplines

of nursing, physiotherapist, occupational therapist, midwife,
biomedical laboratory scientists and health & nutrition, includ-
ing samples consisting of one healthcare discipline (e.g., nursing
students) and samples consisting of several healthcare disci-
plines (e.g., nursing and physiotherapist students)

Reviews including studies on educational interventions with fol-
lowing characteristics:

- interventions aimed at teaching one or more of the five steps
of EBP in the Sicily statement; Ask, Search, Appraise, Integrate,
Assess/evaluate (irrespective of format, mode or duration) and

- that have been evaluated empirically with connection to EBP
related outcomes

Reviews including studies conducted in classroom settings
or clinical practice as part of the education, or in a combination

Reviews and other study designs not fulfilling the definition
of a systematic review

Undergraduate / baccalaureate students from other healthcare
disciplines

Post-graduate or continuous professional development students
or health professionals (graduates) from present or other health-
care disciplines

Reviews including studies that focused on issues other

than methods for teaching EBP

Or

Reviews including studies on EBP educational interventions,

that have not been evaluated empirically with connection to EBP
related outcomes

Other types of settings than classroom or clinical practice

of classroom and clinical practice settings

the predefined eligibility criteria. Disagreements were
resolved by a third author. Four authors were paired
for full text screening, and each pair assessed indepen-
dently 50% of the potentially relevant reviews for eligi-
bility and methodological quality.

For quality appraisal, two independent authors used
the AMSTAR-2 (A MeaSurement Tool to Assess sys-
tematic Reviews) for reviews including intervention
studies [18] and the Joanna Briggs Institute Check-
list for systematic reviews and research Synthesis (JBI
checklist) [19] for reviews including both quantitative
and qualitative or only qualitative studies. Uncertain-
ties in assessments were resolved by requesting clari-
fying information from first authors of reviews and/or
discussion with co-author to the present overview.

Overall methodological quality for included reviews
was assessed using the overall confidence criteria of
AMSTAR 2 based on scorings in seven critical domains
[18] appraised as high (none or one non-critical flaw),
moderate (more than one non-critical flaw), low (one
critical weakness) or critically low (more than one criti-
cal weakness) [18]. For systematic reviews of qualitative
studies [13, 20, 21] the critical domains of the AMSTAR
2, not specified in the JBI checklist, were added.

Data extraction and synthesis process

Data were initially extracted by the first author, con-
firmed or rejected by the last author and finally dis-
cussed with the whole author group until consensus
was reached.

Data extraction included 1) Information about the
search and selection process according to the PRISMA
statement [16, 22], 2) Characteristics of the systematic
reviews inspired by a standard in the Cochrane Hand-
book (15), 3) A citation index inspired by Young et al.
[8] used to illustrate overlap of primary studies in the
included systematic reviews, and to ensure that data
from each primary study were extracted only once [15],
4) Data on EBP teaching interventions and EBP-related
outcomes. These data were extracted, reformatted (cat-
egorized inductively into two categories: “Collabora-
tion interventions” and “ Educational interventions”)
and presented as narrative summaries [15]. Data on
outcome were categorized according to the seven
assessment categories, defined by the Sicily group, to
classify the impact from EBP educational interven-
tions: Reaction to the educational experience, attitudes,
self-efficacy, knowledge, skills, behaviors and benefits
to patients [2]. When information under points 3 and
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4 was missing, data from the abstracts of the primary
study articles were reviewed.

Results

Results of the search

The database search yielded 691 references after dupli-
cates were removed. Title and abstract screening deemed
525 references irrelevant. Searching via other methods
yielded two additional references. Out of 28 study reports
assessed for eligibility 22 were excluded, leaving a total
of six systematic reviews. Screening resulted in 100%
agreement among the authors. Figure 1 details the search
and selection process. Reviews that might seem relevant
but did not meet the eligibility criteria [15], are listed in
Additional file 2. One protocol for a potentially relevant
review was identified as ongoing [23].

Characteristics of included systematic reviews and overlap
between them

The six systematic reviews originated from the Mid-
dle East, Asia, North America, Europe, Scandinavia,
and Australia. Two out of six reviews did not identify
themselves as systematic reviews but did fulfill this eli-
gibility criteria [12, 20]. All six represented a total of 64
primary studies and a total population of 6649 students
(see Table 2). However, five of the six systematic reviews
contained a total of 17 primary studies not eligible to our
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overview focus (e.g., postgraduate students) (see Addi-
tional file 3). Results from these primary studies were
not extracted. Of the remaining primary studies, six were
included in two, and one was included in three system-
atic reviews. Data from these studies were extracted only
once to avoid double-counting. Thus, the six systematic
reviews represented a total of 39 primary studies and a
total population of 3394 students. Nursing students rep-
resented 3280 of these. One sample of 58 nutrition and
health students and one sample of 56 mixed nursing and
midwife students were included but none from physi-
otherapy, occupational therapy, or biomedical laboratory
scientists. The majority (n=28) of the 39 primary studies
had a quantitative design whereof 18 were quasi-experi-
mental (see Additional file 4).

Quality of systematic review

All the included systematic reviews were assessed as hav-
ing critically low quality with 100% concordance between
the two designed authors (see Fig. 2) [18]. The main rea-
sons for the low quality of the reviews were a) not dem-
onstrating a registered protocol prior to the review
[13, 20, 24, 25], b) not providing a list of excluded stud-
ies with justification for exclusion [12, 13, 21, 24, 25] and
¢) not accounting for the quality of the individual studies
when interpreting the result of the review [12, 20, 21, 25].

[ Identification of studies via datab and regi [ Identification of studies via other methods }
—
Records identified from:
- Records identified from Websites (n = 934)
K] Databases (n = 691) Records removed before - Google Scholar (n=705)
§ screening: - OpenGrey (n=174)
& PubMed (n=312) > Duplicate records removed - Prospero (n=16)
E Cinahl (n=223) (n=40) - JBI Evidence Synthesis (79)
kel Cochrane (n=56)
Eric (n=100) Citation searching based on included articles identified in databases
S (n=817)
- Browsing cited references in reference lists (n=291)
- Browsing citing references in PubMed and Cinahl (n=14)
() - Browsing similar results in PubMed and Cinahl (n=512)
Records screened Records excluded
—
(n=651) (n = 625)
Reports sought for retrieval ».| Reports not retrieved Reports sought for retrieval .| Reports not retrieved
= (n =26) (n=0) (n=2) 7| (n=0)
c
@
: : !
o
(7]
- Reports excluded (n=20):
ReEOTTS assessed for eligibility > Wrong population (n = 8) Reports assessed for eligibility »| Reports excluded (n=2):
(n=26) Wrong intervention (n = 3) (n=2) Wrong population (n = 1)
Iranian language (n = 1) No critical appraisal of
Wrong study design (n=1) methodological quality (n=1)
No critical appraisal of
methodological quality (n=7)
A4
3 Studies included in review
S| | (=9
< Reports of included studies
= (n=6)

Fig. 1 PRISMA flow diagram on search and selection of systematic reviews



Page 6 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

/10T :yoJeas ise
9107-900¢ :2buey
wmeBmD
Buejuem (MND)
whijD\_pmmtc_
abpajmousy
[euoneN eulyd
(WgD) aseqeleq
papolg asaulyd

S|eul
P3||041U0D PAZIWO
-puel JO SISaYIUAS

THYND  elaW/Malnsy dle
92UBIDS JO GO -WIAISAS :ubisag
Bujules| ased ybnoiyi dg3 1onpuod pue ‘Ng3 Jo 3ISvan3 Buiyoeay
|11 pue A1oayy Jrse|y ‘uejd buiyoesy NgT e PaNGNd  [eUONIPEI] SNSIDA
0'L’G Uoisian Ng3 Jo bupjuiy oy (IV4IN3D) buiyoea1 Ngg Jo
UONUSAIIUI JO (1DY) Buipiodde SUOSS3| Y3 Yoea] ‘Ng3 Jo bujuieny S|eli] paj|0iuod) Jo SERIIEETI
SM3IAY Dl1eWR) [PLI] P3JjOJUOD  [|1¥S B e {(NgT) BuisinN Ul 493 Jo abpajmous 2onoeud 1915169y [P)IUDD 2Jedwod Wiy
-SAS 1oy jooqpueH paziwopuey  |ed112103Y1 92NPOIIU| :3sInoD) Aje1dads Buisiny [ea1up pue sbun aueIyd0) eulyd
aueIyd0d) /6 :uonuaAIUl buiwel -19S WOOISSe|D SE¥/6/01 sasegeled  [42] 8107 |1 1nD
salpnis
Jo ubisaqg
MBIAISAO MBIAIDNO
juasaid ui juasaid ul
papnpul pspnpul
salpnis Jo syuedpnied
Jaquinu ejo}=u |elo1=u
M3IARM Ul malnaa  (91ep dn youeas
papnpaui saipnis ul papnpuj 1se| ‘saydJeas
Jo1aquinu syuedpnied Jo abuel-a1ep
|eloL =N |elol=N ‘paydieas ubisag/wiy
salpnis (suonuaniayul buiwes] 13 spoylaw SuonuUaAIRUI uonejndod saseqele() Anunod
|esiesdde Ayjenp  Arewnid jo u/N Buiydes] ) suojuaAIdU| [euollednpy uoneioqe[jo)  bumas mainay juapnis jo u/N saibajesis yoiess /1eak ‘sioyiny

MB3IAIDAO 343 Ul SM3IARI D1RWIR1SAS PaPN|DUl JO SDIISH1dRIRYD) T dlqel



Page 7 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

9107 :yo1eas 1se7

SaIPNIS [PIUSW
-l1adxe-1senb jo
M3IASI D11eWI)
-5AS :ubisag
ueJj uj

Juspn3s buisinu Jo

sapnie pue

910Z-1 10z :2buey slibts ‘abpa
THYNID -|moux 943 uo
Jejoyds 9|b0on  uonednpa Ng3 Jo
saipnis Alewld PINGNd  SSSUAIIDIYD Y3
218D PISEQ-3DUSPIAS UO gJo1Inogul Xapawiuel| M3IA3I A|[edne
SJaydieasal paseq bujydesy ABOjopOYIaW YDIeasay - paydads 10u 1nq qlPan -WIRISAS ‘Wl
omy Ag Ajlenuew SaIpNIs (e} yoeoidde BUIA|OS-WS|GOId - poyiaw ‘adnoeld |ed uelibely uel|
SUOp SeM JUBW  -Udwiliadxa-Isen) Bujuies| paseq-wa|goid - Pa5eQ-22USPIAS YIM -lul> pue sbup as [sal
-S5955e SBIq JO 3SIY 8/8 spoyiaw buiyoes| uonesNPs [eaIuld - -19S WOOISsSe|D £Ob/€0V :saseqeled 810 e 19 Ueyeyn
salpnis
Jo ubisaqg
MBIAIDNO MBIAIDNO
juasaid ui juasaid ui
papnpul papnpul
salpnis Jo syuedpnied
Jaquinu |ejo}=u |elol=u
MBIABI Ul MaIn31  (1ep dn youeas
papnpaul saipnis ul papnpuj 1se| ‘saydJeas
Jo1aquinu syuedpiaed Jo abuel-a1ep
|elol=N |elol=N ‘paydieas ubisaq/wiy
salpnis (suonuaialul buiweuq 7 spoyidw SUOIJUDAISIUL uonejndod saseqele() Anuno>
|esieadde Ayjenp  Arewnid jo u/N Buiydea] ) suonuaAIlU| [euollednpy uoneioqe|jo)  bumas mainay juapnis Jo u/N saibajeys yoieas /1eak ‘sioyiny

(PanupuOd) Z 3jqey



Page 8 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

SUOISSNISIP YUM SIRUIWSS -
3lom dnoio) -
SAOYSYIOM -

uoneNWIS [BNUIA -
wooissepd paddil4 -
uonewojul bunieys -
Bujules| paseq-wa|gold
UoMPIUSSU -

sJom dnoio) -
JUSWUBISSe 35IN0D) -
SIUSWIUBISSY -

Bunum Aess3 -

SUOISSaS PapINo) -
SUOISSas bulydes| -
SaIN1D37 -

spoyiaw buiyoes|
preoopide|g, uo

sayoeoidde dnAjeue pue d1boj0poyIRW AIBY3
pa1ussald S1USpPNIS “(WIoje|d buluies| [enuin)
pieogyoe|g, BIA ‘Ul 's91N133| AQ parioddns ‘erep
BuizAjeue pue HUD3||0D pUR ‘D31UIIOD SDIYID
300w e bupdey ‘[lesodoid e Buidojaaap ‘Malnal
2IN1eJ31| B 1IN0 BUIA1IRD DUl ‘SIUSWIUBISSY -

1U21U0D 9SIN0D @C_C_mw_ 10} mQEm

-Jaulled se yons ‘HBujuies] dnolb aanelioge||od Ag
pajuawa|ddns uayo buluies| lenuapadxy -

swelboid UoIUSAISIUL Se UDIeasal Jo

suoledljdwii [eonoeid pue ‘sJUsWNdopP Uj $35IN0D

SIUSWIUBISSY -

sa1ba1e.1s

[BDIUID UDB3) 01 S3IIAIIDE
Buiyoeal parelbayy| -
:SUOIUAIRIU

Buiyoeal anndeIaIUl
pa1ebaul [eIIuID
Aleiql| pue

AYndej usamiaq
uonerIoge||od -

SOIWap

-BDB PUB ‘SIOSIAPE S||I)S
Apnis ‘suelieIq| Usamiaqg
uoNrIOGe||0D
:uoneloge|

-|02 Aseuljdidsipiaiul
2onoeid

Buisinu jo oidol pue
play U3soyd e 01 paiejal
3|21Ue YdIeasal e uoly
S}Nsal Jo suopeuasald
|eJo pue buipea ul
welboid ¥29m-XIS v

493 01 paiejas weiboud
uonednps ‘syosfoid
ydJeasal [edyuld ul uoied
-pJed Alejun|oA inoge
uopewlojul :bujueIL0d

SIIPNIS DA
-e)llenb Jo Malnal
2IN1eI3)| dlew
-ay3 v (ublsaQ
uopesnps buisinu
a1enpeibiapun u
pasn Ajpusiind
‘S||1s pue ‘abpa
-|mouy dg3 1oy
sa1balens bul

/10T :YyoJeas ise
£107-900¢ :2buey
J31Wald

yoJeag dispedy

-SIp BUIAJIIUSPI JUSWISSISSe [BI[I1ID ‘UYDIRS3S  UO[IUSAIRIUI 96BIS-IN0) Y M3 -yoeal ay3
S3IpN1S poyIaW SA1EeYIEND pue SA[RIIUBND PaseQ 9DUSPIAS  (UONUSAISIUI PaleIbaUl THYND AJusp| Wiy
(dSVD) -paxiw pue Bulfynuspi ‘sisAjeue 1daouod ‘pul ‘ssedold A|lea1ulD paseq-daas 9o110eid asequug KemlIoN
awwelbold s||MS aA1elEeND 4oJeasal a3 01 paiefal wiesboid buiysijgelss - 95IN0D  [eDIUIP pue sbun 65/ (524N103) QulPaN ozl 8L0T
lestesddy/ [e21311D 9// :SUONUSAISIUI Bujuiel4 A2eI2}1] UOHBUWIOJU]| -195 WO0IsSeD 89 ]2ul) 799 'saseqele ‘|B 19 PRAIUIOH
salpnis
Jo ubisag
MBIAIDAO MBIAIDNO
juasaid ui juasaid ui
papnpul pspnpul
salpnis Jo syuedpnied
Jaquinu |ejoy=u |elol=u
MBIABI Ul MmaIAR4  (3ep dn ydueas
papnpaul saipns ul papnpuj 1se| ‘saydJeas
Jo1aquinu sjuedpied Jo abues-arep
|elol=N |elol=N ‘paydieas ubisaq/wny
salpnls (suonuanialul buiweuq 7 spoyidw SUOIUSAIRIUI uonejndod saseqejeq) Anunod
|esiesdde Ayjenp  Arewnd jo u/N Buiydea] ) suonpuaAIdlu| [euoilednpy uoneioqe|jo)  bumas mainay juapnis jo u/N saibajesys yoieas /1eak ‘sioyiny

(panupUOd) Z 3jqey



Page 9 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

SPOYIDW YDIeasal

paseq-ainielall| ualaylp buisn bunum Aess -

SjuSWUbISSe 95IN0Y) -

JUBWIUDISSY -

sayoeosdde Buiydeay jennuspadxy -
SUOISSS AJYIUO -

spoyaw bujydesy [euonipel] -

s109(01d ydieasal

[eai1> Ul buness

-dood pue bupedpiied -
sisoubelp 4o

wia|gold UoWWod e Yim
dnoub 1uaied Jejnon
-led e JO Spasu yijeay Jo
sisKjeue ue buipnpul
s109(01d ydieasal

Juiw, bunonpuo) -
$2IN129| Ul pabebua
suadxa |eoiuld -
$I3UD1e3sal YlIm e1ep
BuizAjeue pue s1oafoid
|ea1uld ul bupedpiied -
BuIs 3IoMm [eDIUIP B Ul
S3IPNIS SIUSPNIS Y} WOy
sbuipuy ay3 jo suon
-e1Uasald [RIO YIM
SaNIARDe Bululea -
1X21U0D dd110eud |ed
-1Ul2 3Y3 Ul 9duL1dwod
Bupueyua pue yoJeasal
Buizijin 1e pawie soidoy
BuISOOYD JUSWIUBISSY -
9o112eid [BDIUID Ul [BU
-uosiad ased-yieay Yum
Uo1rPJOGER||0D UO

pPaseq syusWubISSY -

|esteadde yjend

salpnis
Jo ubisaqg
MBIIAIBAO
juasaid ui
papnpul

salpnis Jo
Jaquinu [eyoy=U
M3IARM U]
papn|pul saipnis
Jo JI3quinu

lelol =N

salpnis

Arewnd jo u/N

(suonuaniaul buiwelq B spoylaw
Buiyoea] ) suonuaAId}U| [euolRONPT

MBIIAIDNO
juasaid ui
papnpul
syuedpnied
el =u
MIIADA

ul papnpuj
syuedpnied
|eloL=N
uonejndod
JuUapn3s Jo u/N

SUOIUAAIRUI

uoneloqge(jod  BuIdS MIIASY

(91ep dn yoseds
15e| ‘saydieas
Jo abuel-a1ep

‘paydJeas ubisaqg/wiy
saseqele() A1nnunod
salbajesls ydieas /1eak ‘sioyany

(PanupuOd) Z 3jqey



Page 10 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

‘welboid 493 Yy o€

weiboid 4g3 JejnduInd-ssod y ¢

welboid [euolledNps YoJeasal Joam-9|
weiboud [euonesnpa aseyd g Jeak sup
weibold 493

S99 1 Jo wiesboid g43 dais any

Abaielis bujyoeal oAl

-DRI31U| PaSND0)-(dg3) 901oeid paseg-adusping
:DAI3DRISIU|

95IN0D YD4easai BUISINN -

35IN0D dg3 pue ydIeasay

dg3 Uo 351N0D) suoiuaAIRIUl Bujweld

Buuies)

1USPNIS 91BPI[OSUOD PUR PUSIXS O} SYUSUISSISSE
SAIIPWIIO} pUB SDUIPE3) PIPUSWILLIOD3I JO S31I9S
£+ S3NIAIIDE SUI|UO/S|eLI0IN] 9DB)-01-2D8 -
¥oeqpasy 5,101

-dNJISUl [oUl 1591-34d 9Y1 UO SSBJD pUB UOISSNOSIP
dnolb e Aq pamoj|oy 1s23-aid [enpIAIpUl 1IOYS
+s1uswubisse ssejd-ald -

uoeNWIS [eNUIA -

Buiules| paseg-uies) -

p3|-101oN1SUl [RUOINPRI] -

$24N1037 -

SUOISSNOSIP puUe SJUSUWUBISSe Jeuluas -
s109(0id dnoio) -

s309(oud |enpialpul -

"JUI0dJ9MOd JSN0-3DI0A -

suoIsanb yoJeasal paseq-ao1ideld -
UOIIUSAJRIUI 9DB)-01-2284 -

Bujules| paseq-wea| -

610C ydJeas ise]
610200 2buey
exsiexa eyelb
-01|qig BXs|0d pue
SOV 'O1312S
'SD391°'N3dIND
‘ysibuz-uou g+
12211g92U3I2G pue
3up Jebunds
15040Dsgd
159ND0Id

92U3IDS JO g3
AJeiqr] auelydod

sjeuy
P3]|0U0D PaZIWO
-pues pue saIpn1s
pOYIaU-paxiW
‘leruswadxe
-1senb Jo SISayIuAs
aAleleNb/MaIA3)
puidods :ubissg
SyUSpNIs Buisinu
a1enpelbispun ul
saDuUS1edwWod
92110eld paseq
-92UapPIAS bunow
-0ld suonualaUl
[eUOREINPS UO
9OUSPIAS 3ZISaY3
-UAS pue ‘ssasse

134180 (WY

Buiues) - ENNAIAE Al "elluanols
salpnis paseqg-121ndwo)) - paNgnd  ‘puejod Dlignday
131Je pue 210Jaq Buiules| paseg-wa|goid - sndods 4oaz) ‘uleds
‘leyuswadxe syiom dnoiub |lews - 9o110eid OJUIYDAsq ‘elUBq|Y ‘929315
-1senQ $9IN1597 - [eo1ulp> pue sbun THYND [cl]ozoz
dSVD £1/07 spoyiaw buiyoes| -195 WO0IsSeD 0€11/082C 'saseqele ‘|e 19 NOJe|a3ed
salpnis
Jo ubisag
MBIAIDAO MBIAIDNO
juasaid ui juasaid ui
papnpul pspnpul
salpnis Jo syuedpnied
Jaquinu |ejoy=u |elol=u
MBIABI Ul MmaIAR4  (3ep dn ydueas
papnpaul saipns ul papnpuj 1se| ‘saydJeas
Jo1aquinu sjuedpied Jo abues-arep
|elol=N |elol=N ‘paydieas ubisaq/wny
salpnls (suonuanialul buiweuq 7 spoyidw SUOIUSAIRIUI uonejndod saseqejeq) Anunod
|esiesdde Ayjenp  Arewnd jo u/N Buiydea] ) suonpuaAIdlu| [euoilednpy uoneioqe|jo)  bumas mainay juapnis jo u/N saibajesys yoieas /1eak ‘sioyiny

(panupUOd) Z 3jqey



Page 11 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

(uoneujwas

-SIp i€ ‘ABa1elys uoneluswa|dwi iz ‘sISoYIuAs
9DUSPIAS puUe uoedyUSpP! Wajqoid :| :sdais
932JU1) UOIIUSAIDIUI BUIYDRS) SAIIDRIDIUI UQ -
(Bunoayai pue ‘bunendiJe -

‘Butiojdxa ‘bulpjoyeds)

(1vD) A109y1 diysadnuasiddy aAniubod) uQ -
uoIsNyIp Jo L1033 siaboy uQ -

‘Aoedyje-§|9s seinpueg uQ -

uoneuIWSS

-SIp (¢ ABa1enys uoneyuswa|dwl (7 SISSYIUAS
9OUIPIAS PUR UOBILIIUSPI Wa|goid (1) uonh
-USAI21UI BUIYDeS] SAIIDRISIUI UO PISE] 95IN0)) -
[9POW\ uon

9107 :ydJeas ise
9102-600¢ :2buey

SaIpNIS Spoyiawl
paXIW pue [pIusW
-l1adxa-1senb jo

-eAOUU[ JO UOISNYIP S19D0Y U0 paseq asino)) - Jeupaly MBIIASI D11eUID)
‘suonuanIu| bujwely suon -5AS :ubisag
SUOISSNOSIP 9AIDRIAUI Y R D - -B1135510 159ND0Id saibarens
1USWUBISSE SAI1DRIIU| - aup paseq-A10ay3 Jo
|001 Y21e3531 19UISIUI Paseq -IPaN Jo Auapedy  Adeduy s uo sndoy
-92U3PIAS 35N 01 MOY UO BUIUIRI] O3PIA "UIW OE YIOA MIN BY L oy1oads yim
suonsanb paseq Apnis-ased ‘pul O4NI2ASd SjuUSpNIS 31k
dg3 1noge buiydes] 19ulalul Paseg-9dUSpPIAT - uonerIoge||0d -npeibispun 0}
SUOISSNISIP SAIIDRISIUI Y B D - [1gdwed ayy sa1bajens bul
uoneuIwassIq - BIIE] -Yoes1 497 jo
dg3 10§ PaPI3U $32IN0S3I PUe JO sd33s ‘UoI} Y1edH 1S9ND0Id  SSOUSAIIDAYD )
-luysp ‘ss|didund uo 31n123| A10IONPOAUL Y-7 - sndodog auIULIRIRQ Wiy
|erusw sdnoib |lews - THVYND ejjelisny
S3IPNIS SSOIJE Pay -l1adxa-1senD uswubIssy - sbun pagnd [
-11USpI SeIq JO YSIY €/ spoyiaw buiyoes| -195 WO0IsSeD ovE/6lLL 'saseqeled 6107 B 19 Siwey
salpnis
Jo ubisaqg
MBIAIDNO MBIAIDNO
juasaid ui juasaid ui
papnpul papnpul
salpnis Jo syuedpnied
Jaquinu |ejo}=u |elol=u
MBIABI Ul MaIn31  (1ep dn youeas
papnpaul saipnis ul papnpuj 1se| ‘saydJeas
Jo1aquinu syuedpiaed Jo abuel-a1ep
|elol=N |eloL=N ‘paydieas ubisaq/wiy
salpnis (suonuaialul buiweuq 7 spoyidw uonejndod saseqele() Anuno>
|esieadde Ayjenp  Arewnid jo u/N Buiydea] ) suonuaAIlU| [euollednpy Bunias mainay juapnis Jo u/N saibajeys yoieas /1eak ‘sioyiny

(PanupuOd) Z 3jqey



Page 12 of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

(}Jomawlely [eanaioayy) ubisap bujulea| e bul
-MoJ|0} Bulydeal ul yoeoidde [edibobepad -
9o10e.d 01 S3daduod

dNg3 Jo uonedidde syy buipueisiapun :¢
‘(dNg3) 9210814 BuisinN paseg 9ouspiAg bul
-yoea| 'z ‘saididpund yoseasas bupnponul -ty
:s3ued Jusuodwod 931y3 0ul PapPIAIP BululesT -
Bujuies| duljUO [BNPIAIPU| -

SUOIIRUILIEXS PUP S1S3] -

Bujules| s3uapNIS 21eN|eAS 01 dpeID) -
UO[1EN|PAS SAIIEULIO) PUB SAITRWIWING -

SIOM [eNpPIAIPUL pue

“yiom dnoib ‘Buiwiiolsulelq :buruies| pspualg -
S9DINOYS dUljUo

‘sdnoub |jlews ‘sain1oa| yum bujules| papua)g -
SUONPIUSI -

s10102.1p [end

-0y pue ‘s3sinuU 3b1eYd ‘s3511e12ads ‘sasinu Yim
sdnoub [[PWIS Ul PIYIOM SIUSPNIS :SGN|D [eulnof -
3JOM 123NdWOd [ed11dRId -

YIOM [ENPIAIPU] -

sJom dnoio) -

SUOISSNOSIP PUB SJUSUWUDISSE Jeuluas -
1ayDIeasal pue

papnpul 103N} WOJ) uoney|ine) yiim sdnoib jjews -
salpnis spoyiaw doysiop -
paxiw pue Buiydieas ainyeldl -

'(S21PN3s [eUOD3S
-SSOID ‘[eIURW

anbjuysay buyjends -
SIUSWIUBISSY -

sabueyo HBunenjeas pue
sabueyd ao130e4d Uj
sabueyd bunuaws|dwi
'S103R}||1DB) pUE S3SINU 0}
SUONPPUSUIUIODRI PUP
sbulpuy bunussald
sdnolb |jews ul buppiopn
ssad04d ayy 1IN0

-ybnoiyy pael|ioey

‘sda1s dNg3 Buimo||oy
seale Juswaroidwl
paseq-piem Uuo BUPIOA -
uonuaIaIul buiyoesy
}NW pajesbaiul [esiul)d
22noeid

Buisinu pue a63)|0d
AJISISAIUN U39M13 UOLel
-0Qe||03 104 4D I9PON-
SI01EDNPS PUP SUBID
-luyDa1 Aloresoge| soind
W0 ‘SUBLIRIQ| U99M1Q
uoneIoge||0D-
suoiN3AsUl

1|2 pUe suoNMISUl
Buiyoeal usamiaqg
uoneIoge||0D-
:uoneloge|

-|02 Aseudidsipiaiul
K10ay3 AoedLya

6]

8107 :ydJeasise]
810¢-800¢ :2buey
UO[159]|0) 210D

S3IPNIS SPO
-YlaW pax|ul pue
SAI1e}eNb B/l
-eyauenb Jo sisayy
-UAS aAleljenb
1U9BI2AUOD Yim
MIIAI D1eWY
-SAS :ubisag
sasINuU
[euolssajoid bul
-wodsq uodn
sBUIIas [ed1uld Ul
dNg3 21ei631u1 03
SNUIIUOD UeD
S1U9PNIS Y1 0S
'S9SINU 1USPNIS
a1enpesbiapun 0y
dNg3 Yoes1 01
9|qe|iene
9OUBPIAD dY)
2l0|dxs pue

-1adxa-1senb S97ZIND - -J|9S PUP SUOIBAOUUL JO 9DU3IDS JO GIM 'aquosap ‘azis
(6007 |R3@2UMOJ  I9Ye pue 210JaQ) suoIssnasIp dnoib [[eulS - UOISNYIP JO [9POW IO} BIE] -9UauAs of Wiy
Wwia1sAs bupeb + SAlleIIUBND SIPUIWSS - padojansp Abarens v sbun 3ISvanW3 epeue)
21N1ASU| ‘aAleenD $2IN1D97 - :AB31e11S SAIIDRIDIUI -135 [eDIUI pUB INNAIN €1l
sbbug euueor €l/SlL ‘spoylaw buiyoes| pajesbajul Ajjediul)d woolsse|D 08€1/9051 THYND  120T ‘[e 32 1g91em
salpnis
Jo ubisag
MBIAIDAO MBIAIDNO
juasaid ui juasaid ui
papnpul papnpul
salpnis Jo syuedpiaed
Jaquinu |ejoy=u |elol=u
M3IADM Ul MmaIAR4  (3ep dn ydueas
papnpaul saipns ul papnpuj 1se| ‘saydJeas
Jo1aquinu sjuedpied Jo abues-arep
|elol=N |eloL=N ‘paydieas ubisaq/wny
salpnls (suonuanialul buiweuq 7 spoyidw SUOIUSAIRIUI uonejndod saseqejeq) Anunod
|esiesdde Ayjenp  Arewnd jo u/N Buiydea] ) suonpuaAIdlu| [euoilednpy uoneioqe|jo)  bumas mainay juapnis jo u/N saibajesys yoieas /1eak ‘sioyiny

(panupUOd) Z 3jqey



Page 13 0of 19

(2024) 24:306

Nielsen et al. BMC Medical Education

9ouapIAS buisiesdde Ajjednud pue

‘BuIy>1eas ‘BuIpea UO 35IN0D dNGT SHOM 17 -
59510 Abojorwapids pue

S$D151381501q “|2Ul '9SIN0D dNFJ SH99M G| -

sdais |njasn se paquIsap

2J9M S3WO02IN0 BuleuIwWasSIp pue ‘9dnoeid
493 4O S2UW0DIN0 BUeN[PAS ‘'SUOISIDSP [BIIUID
yew 01 sadualgyaud Jusned pue osi1iadxs
[BDIUID YUM 3DUSPIAS Bunelbalul ‘esieidde
[BD131ID '92UBPIAS 1539 10) BulyD.Ieas ‘suonsanb
10DId bunise ‘ainynd 4g3 pue Ainbut jo 1uids e
BuLI21s0) :sda1s-/ :sd1S 499 Ul 9SIN0D g7 -
$9SIN0D YDIeasay -

so|dpuld pue s3dasuod

dNg3 'So11s11eIS pue Spoyisw ydieasal bulianod
Aj|eonoepip 1ybney 3sinod dNg3 awin-auQ -
S||ys-3 pue sajdidpund pue s3dasuod dNg3 ‘son
-SI11S pUB SPOYIAW U2Ie3sal BULISAOD S35IN0D) -
ainjesdy| Jo |esieidde [eD131D pue sdiseq dg7 Jo
Bujuies| ABaress bujuies| JNg3 YIUOW-OM |-
'SUOUSAISIUL Bujuiely

sdnoib wioly suonejussald :pus ay1 1y ‘(zaseyd)
2Inje1)]| 4o |esieidde [ed11ID 1oy sdoyssiom pue
(19seyd) saiseq dg3 Jo buiuies| pa313alip-J|as -
uaye) sem

uoleuUIWEXS [euy y 'ssad0.d |esiesdde ajonle
apInb o3 [enuewl e HBuisn '$31N3I3) ‘SUOISSNISIP
Aleus|d ‘sdnoib |jews uj sapiie buisiesddy -
uondNIISUl pue 3dUSL

-adxa Bujuiea| bujuueld i€ ‘9duUapIAS 3|qeidadde
Buluiwala 7 ‘'ubisap plemydeg :| :sabeis

€ Ul 9]eUOonIRl DYIURIdSs Buluuidisapun ue yim

sjoydadaud |ed

-ul)> yum diysiaupied ul
13152Was 1noybnoiyy
sdnoib |jews ur N0 paul
-1ed 1039(0id dNgT 109foud
dNg3 buiguosaq -
saul|apInb ao1oeid
[ed1ul> buidojenap 1e
pujwie 109foud dNgT -
'SUOIUAISIU

Buiyoeal sAnRdeISIUl
pajeibaUl [BIIUID

dNg3

Buneiodiodur bumas |ed
-1ul> Ul winanoeid [esjuld
'SUOIUAISIUI BU

-yoea) pajelbaiul jedjuld
s10afoud

Bunuasald ‘soduUISU0D
dnoib |jews ‘syoafoid
dNg3 dnoib pue [enpia
-Ipul ‘sdnoub jjews ut
syun jeudsoy uo bupjiom
‘s3dadu0d pue sassadold
dNg3 uo sa1n1d3| om|
{(J91S2UWISS JO puUS pue
3|PPIW Y1 Ul 2d1M]
pauaddey) dNg3 bunel
-odiodul bumass [eojuld ul
wnonoeld [edjuld sAep 9
:7'95IN0D YdIeasay :| -

|esteadde fyjend

salpnis
Jo ubisaqg
MBIIAIDNO
juasaid ui
papnpul

salpnis jo
Jaquinu [elo1=U
M3IADM U]
papnjpul saipnis
Jo Jaquinu
|elol=N

salpnis

Arewnd jo u/N

(suonuaniajui buiwei4 13 spoylaw
Buiydea] ) SUOIIUIAISIU| [RUOIBINPT

SUOUAAIRUL

uonelogejjo)  Bunias malnsy

MB3IAIDNO
juasaid ul
papnjul
syuedpnied
|el01=u
MIIADA

ul papnpuj
syuedpnied
|eloL=N
uone|ndod
JuU3pN3s Jo u/N

(91ep dn yoaeas
1se| ‘saydJeas

Jo abuel-a1ep
‘paydieas
saseqele()
salbajess yoieas

ubisag/wiy
A1uno>
/1eak ‘sioyiny

(panunuod) zojqel



Nielsen et al. BMC Medical Education (2024) 24:306 Page 14 of 19
5 ==
] < a O
ai ; S E k] S =
Critical appraisal by AMSTAR 2 * * e B o C s _
A |N|m|%|wv|o 8w g 2w gt T
1HHHHE eSc e85 8
2|l2|=2|=2|2|= zZ5 2 =Z5 25 <]
Cui et al. 2018 (25) 4 5
Ghaffari et al. 2018 (26) 4 4
Patelarou et al. 2020 (13) 5 2
* *
= ~ 2
-4 -4 £ m
s Sl ||| S] 8 =
N2 |N|2| x| 2 =
|2 |lx|2|%| S » 3
S I I I 7 s 5
- — Q
Critical appraisal by JBI + 23| |a <§( <§( = E= g‘
AMSTAR 2 critical items TIE|T|E|l=s]e| 8 2o
=l2|Z|2|m|wn £ 6 £
o~ ~ ~ ~ Ll Ll o = @
E|ls|e|ls|e|le]| % s 8
| s |0 || o @ a
ol |E|c|E|S|E|E k] T 9 —
SN[ || |O |~ |O A AT © 57| © | 7|7 o o ©
AHHHHHAHHHHHE R HE R R
2le|l2|l2|lz2|lz2|le|le|l2|l=2|l=2|z|2|2z2|2|2|2 =z < z 3 (o]
Horntvedt et al. 2018 (21) P 4 2
Ramis et al. 2019 (22) 2 2
Wakibi et al. 2021 (14) 2 0
Overall
Yes ] H-High
No M-Moderate m
Partial Yes | L-Low
Not applicable || CL-Critical Low [k Critical items according to AMSTAR 2*

Fig. 2 Overall methodological quality assessment for systematic reviews. Quantitative studies [12, 24, 25] were assessed following the AMSTAR
2 critical domain guidelines. Qualitative studies [13, 20, 21] were assessed following the JBI checklist. For overall classification, qualitative
studies were also assessed with the following critical AMSTAR 2 domains not specified in the JBI checklist (item 2. is the protocol registered
before commencement of the review, item 7. justification for excluding individual studies and item 13. consideration of risk of bias

when interpreting the results of the review)

Missing reporting of sources of funding for pri-
mary studies and not describing the included studies in
adequate detail were, most often, the two non-criti-
cal items of the AMSTAR 2 and the JBI checklist, not
met.

Most of the included reviews did report research
questions including components of PICO, per-
formed study selection and data extraction in dupli-
cate, used appropriate methods for combining studies
and used satisfactory techniques for assessing risk of
bias (see Fig. 2).

Main findings from the systematic reviews

As illustrated in Table 2, this overview synthesizes
evidence on a variety of approaches to promote EBP
teaching in both classroom and clinical settings. The
systematic reviews describe various interventions used
for teaching in EBP, which can be summarized into two
themes: Collaboration Interventions and Educational
Interventions.

Collaboration interventions to teach EBP

In general, the reviews point that interdisciplinary collabo-
ration among health professionals and/or others e.g., librar-
ian and professionals within information technologies is
relevant when planning and teaching in EBP [13, 20].

Interdisciplinary collaboration was described as rele-
vant when planning teaching in EBP [13, 20]. Specifically,
regarding literature search Wakibi et al. found that col-
laboration between librarians, computer laboratory tech-
nicians and nurse educators enhanced students’ skills
[13]. Also, in terms of creating transfer between
EBP teaching and clinical practice, collaboration between
faculty, library, clinical institutions, and teaching institu-
tions was used [13, 20].

Regarding collaboration with clinical practice, Ghaffari
et al. found that teaching EBP integrated in clinical edu-
cation could promote students’ knowledge and skills [25].
Horntvedt et al. found that during a six-week course in
clinical practice, students obtained better skills in reading
research articles and orally presenting the findings to staff
and fellow students [20]. Participation in clinical research
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projects combined with instructions in analyzing and dis-
cussing research findings also “led to a positive approach
and EBP knowledge” [20]. Moreover, reading research
articles during the clinical practice period enhances the
students critical thinking skills. Furthermore, Horntvedt
et al. mention, that students found it meaningful to con-
duct a “mini” — research project in clinical settings, as the
identified evidence became relevant [20].

Educational interventions
Educational interventions can be described as “Framing
Interventions” understood as different ways to set up a
framework for teaching EBP, and “ Teaching methods”
understood as specific methods used when teaching EBP.
Various educational interventions were described in
most reviews [12, 13, 20, 21]. According to Patelarou
et al,, no specific educational intervention regardless of
framing and methods was in favor to “increase knowl-
edge, skills and competency as well as improve the beliefs,
attitudes and behaviors of nursing students” [12].

Framing interventions

The approaches used to set up a framework for teaching
EBP were labelled in different ways: programs, interactive
teaching strategies, educational programs, courses etc.
Approaches of various durations from hours to months
were described as well as stepwise interventions [12, 13,
20, 21, 24, 25].

Some frameworks [13, 20, 21, 24] were based on the
assessments categories described by the Sicily group [2]
or based on theory [21] or as mentioned above clinically
integrated [20]. Wakibi et al. identified interventions
used to foster a spirit of inquiry and EBP culture reflect-
ing the “5-step approach” of the Sicily group [4], asking
PICOT questions, searching for best evidence, critical
appraisal, integrating evidence with clinical expertise and
patient preferences to make clinical decisions, evaluating
outcomes of EBP practice, and disseminating outcomes
useful [13]. Ramis et al. found that teaching interven-
tions based on theory like Banduras self-efficacy or Rog-
er’s theory of diffusion led to positive effects on students
EBP knowledge and attitudes [21].

Teaching methods

A variety of teaching methods were used such as, lec-
tures [12, 13, 20], problem-based learning [12, 20, 25],
group work, discussions [12, 13], and presentations [20]
(see Table 2). The most effective method to achieve the
skills required to practice EBP as described in the “5-step
approach” by the Sicely group is a combination of differ-
ent teaching methods like lectures, assignments, discus-
sions, group works, and exams/tests.
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Four systematic reviews identified such combinations
or multifaceted approaches [12, 13, 20, 21]. Patelarou et al.
states that “EBP education approaches should be blended”
[12]. Thus, combining the use of video, voice-over, Pow-
erPoint, problem-based learning, lectures, team-based
learning, projects, and small groups were found in differ-
ent studies. This combination had shown “to be effective”
[12]. Similarly, Horntvedt et al. found that nursing stu-
dents reported that various teaching methods improved
their EBP knowledge and skills [20].

According to Ghaffari et al, including problem-based
learning in teaching plans “improved the clinical care and
performance of the students’; while the problem-solving
approach “promoted student knowledge” [25]. Other
teaching methods identified, e.g., flipped classroom [20]
and virtual simulation [12, 20] were also characterized as
useful interactive teaching interventions. Furthermore,
face-to-face approaches seem “more effective” than online
teaching interventions to enhance students’ research and
appraisal skills and journal clubs enhance the students crit-
ically appraisal-skills [12].

As the reviews included in this overview primarily are
based on qualitative, mixed methods as well as quasi-
experimental studies and to a minor extent on randomized
controlled trials (see Table 2) it is not possible to conclude
of the most effective methods. However, a combination of
methods and an innovative collaboration between librar-
ians, information technology professionals and healthcare
professionals seem the most effective approach to achieve
EBP required skills.

EBP-related outcomes

Most of the systematic reviews presented a wide array
of outcome assessments applied in EBP research (See
Table 3). Analyzing the outcomes according to the Sic-
ily group’s assessment categories revealed that assessing
“knowledge” (used in 19 out of 39 primary studies), “skills”
(used in 18 out of 39 primary studies) and “attitude” (used
in 17 out of 39) were by far the most frequently used
assessment categories, whereas outcomes within the cat-
egory of “behaviors” (used in eight studies) “reaction to
educational experience” (in five studies), “self-efficacy” (in
two studies), and “benefits for the patient” (in one study),
were used to a far lesser extent. Additionally, outcomes,
that we were not able to categorize within the seven
assessment categories, were “future use” and “Global EBP
competence”.

Discussion

The purpose of this overview of systematic reviews was
to collect and summarize evidence of the diversity of EBP
teaching interventions and outcomes measured among
professional bachelor- degree healthcare students.
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Table 3 EBP-related outcomes measured in the included systematic reviews according to the Sicily group’s assessment categories

Outcomes Reaction to the Attitudes Self-efficacy Knowledge Skills Behaviours Benefits Others®
educational to

Reviews 3 a .
experience’ patients

Wakibi et al. 15 146,78912,13,15 15 1,26,7,813,1415 491314 89,12,15 Future use: 7,8

2021°[13]

Patelarouetal. 40 29, 30,32 43 29,30,32,43 26,29,30,32 3243 Future use: 29

2020°[12] EBP competence:
29,30

Ramis et al. 45 45

2019 [21]

Horntvedt et al. 28, 29, 28,34,32 30,29,34,32

2018 [20]

Ghaffari et al. 57 3,5 13,5 14 2,6 6

2018 [25]

Cuietal. 2018 2,589
[24]

The source numbers of the primary studies in each systematic review are based on the number of the source in the result tables of the review or reference list number
(those using Vancouver)

Some of the primary studies were included in more than one systematic review (se Additional file 4), but are only presented from one review each in the table above
2 Definitions on the Sicily assessment categories according to Tilson et al

« Reaction to educational experience: “refers to learners’ perspectives about the learning experience, including structural aspects (e.g., organization, presentation,
content, teaching methods, materials, quality of instruction) and less tangible aspects such as support for learning” (2, p.3)

« Attitudes: “refers to the values ascribed by the learner to the importance and usefulness of EBP to inform clinical decision-making” (2, p.4)
« Self- Efficacy: “refers to people’s judgments regarding their ability to perform a certain activity (2, p.5)

« Knowledge: “refers to learners’ retention of facts and concepts about EBP” (2, p.5)

« Skills: “refer to the application of knowledge, ideally in a practical setting” (2, p.5)

« Behaviors as part of patient care: “refers to what learners actually do in practice. It is inclusive of all the processes that a clinician would use in the application of EBP,
such as assessing patient circumstances, values, preferences, and goals along with identifying the clinician’s own competence relative to the patient’s needs in order
to determine the focus of an answerable question (2, p.5)

« Benefits to patients: “refers to the impact of EBP educational interventions on the health of patients and communities” (2, p.6)
bThe category “Others” represents outcomes that cannot be placed in any of the seven Sicily assessment categories

©Not all primary studies included in the review had result that could be (interpretated) placed in an assessment category

Our results give an overview of “the state of the art” of by the Sicily group and found that most assessments were

’

using and measuring EBP in PBHP education. However, on “attitudes’, “skills” and “knowledge’, sometimes on

the quality of included systematic reviews was rated criti-  “behaviors” and very seldom on” reaction to educational
cally low. Thus, the result cannot support guidelines of  experience’, “self-efficacy” and “benefits to the patients”
best practice. To our knowledge no systematic review or overview has

The analysis of the interventions and outcomes made this evaluation on outcome categories before, but
described in the 39 primary studies included in this Bala et al. [9] also stated that knowledge, skills, and atti-
overview, reveals a wide variety of teaching methods tudes are the most common evaluated effects.
and interventions being used and described in the sci- Comparing the outcomes measured between mainly
entific literature on EBP teaching of PBHP students. medical [9] and nursing students, the most prevalent
The results show some evidence of the five step EBP  outcomes in both groups are knowledge, skills and atti-
approach in accordance with the inclusion criteria “inter-  tudes around EBP. In contrast, measuring on the stu-
ventions aimed at teaching one or more of the five EBP  dents’ patient care or on the impact of the EBP teaching
steps; Ask, Search, Appraise, Integrate, Assess/evalu- on benefits for the patients is less prevalent. In contrast
ate” Most authors state, that the students” EBP skills, Wu et al’s systematic review shows that among clini-
attitudes and knowledge improved by almost any of the  cal nurses, educational interventions supporting imple-
described methods and interventions. However, descrip-  mentation of EBP projects can change patient outcomes
tions of how the improvements were measured were less  positively. However, they also conclude that direct causal
frequent. evidence of the educational interventions is difficult to

We evaluated the described outcome measures and measure because of the diversity of EBP projects imple-
assessments according to the seven categories proposed mented [26]. Regarding EBP behavior the Sicily group
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recommend this category to be assessed by monitoring
the frequency of the five step EBP approach, e.g., ASK
questions about patients, APPRAISE evidence related to
patient care, EVALUATE their EBP behavior and identi-
fied areas for improvement [2]. The results also showed
evidence of student-clinician transition. “Future use”
was identified in two systematic reviews [12, 13] and cat-
egorized as “others” This outcome is not included in the
seven Sicily categories. However, a systematic review of
predictive modelling studies shows, that future use or the
intention to use EBP after graduation are influenced by
the students EBP familiarity, EBP capability beliefs, EBP
attitudes and academic and clinical support [27].

Teaching and evaluating EBP needs to move beyond
aiming at changes in knowledge, skills, and attitudes, but
also start focusing on changing and assessing behavior,
self-efficacy and benefit to the patients. We recommend
doing this using validated tools for the assessment of
outcomes and in prospective studies with longer follow-
up periods, preferably evaluating the adoption of EBP in
clinical settings bearing in mind, that best teaching prac-
tice happens across sectors and settings supported and
supervised by multiple professions.

Based on a systematic review and international Delphi
survey, a set of interprofessional EBP core competencies
that details the competence content of each of the five
steps has been published to inform curriculum develop-
ment and benchmark EBP standards [28]. This consen-
sus statement may be used by educators as a reference
for both learning objectives and EBP content descrip-
tions in future intervention research. The collaboration
with clinical institutions and integration of EBP teaching
components such as EBP assignments or participating in
clinical research projects are important results. Specifi-
cally, in the light of the dialectic between theoretical and
clinical education as a core characteristic of Professional
bachelor-degree healthcare educations.

Our study has some limitations that need consideration
when interpreting the results. A search in the EMBASE
and Scopus databases was not added in the search strat-
egy, although it might have been able to bring additional
sources. Most of the 22 excluded reviews included pri-
mary studies among other levels/ healthcare groups of
students or had not critically appraised their primary
studies. This constitutes insufficient adherence to meth-
odological guidelines for systematic reviews and lim-
its the completeness of the reviews identified. Often,
the result sections of the included reviews were poorly
reported and made it necessary to extract some, but not
always sufficient, information from the primary study
abstracts. As the present study is an overview and not a
new systematic review, we did not extract information
from the result section in the primary studies. Thus, the
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comprehensiveness and applicability of the results of this
overview are limited by the methodological limitations in
the six included systematic reviews.

The existing evidence is based on different types
of study designs. This heterogeneity is seen in all the
included reviews. Thus, the present overview only con-
veys trends around the comparative effectiveness of the
different ways to frame, or the methods used for teaching
EBP. This can be seen as a weakness for the clarity and
applicability of the overview results. Also, our protocol
is unpublished, which may weaken the transparency of
the overview approach, however our search strategies are
available as additional material (see Additional file 1). In
addition, the validity of data extraction can be discussed.
We extracted data consecutively by the first and last
author and if needed consensus was reached by discus-
sion with the entire research group. This method might
have been strengthened by using two blinded reviewers
to extract data and present data with supporting kappa
values.

The generalizability of the results of this overview is
limited to undergraduate nursing students. Although, we
consider it a strength that the results represent a broad
international perspective on framing EBP teaching, as
well as teaching methods and outcomes used among edu-
cators in EBP. Primary studies exist among occupational
therapy and physiotherapy students [5, 29] but have not
been systematically synthesized. However, the evidence is
almost non-existent among midwife, nutrition and health
and biomedical laboratory science students. This has
implications for further research efforts because evidence
from within these student populations is paramount for
future proofing the quality assurance of clinical evidence-
based healthcare practice.

Another implication is the need to compare how to
frame the EBP teaching, and the methods used both
inter-and mono professionally among these profes-
sional bachelor-degree students. Lastly, we support the
recommendations of Bala et al. of using validated tools
to increase the focus on measuring behavior change in
clinical practice and patient outcomes, and to report in
accordance with the GREET guidelines for educational
intervention studies [9].

Conclusion

This overview demonstrates a variety of approaches to
promote EBP teaching among professional bachelor-
degree healthcare students. Teaching EBP is based on
collaboration with clinical practice and the use of differ-
ent approaches to frame the teaching as well as different
teaching methods. Furthermore, this overview has eluci-
dated, that interventions often are evaluated according to
changes in the student’s skills, knowledge and attitudes
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towards EBP, but very rarely on self-efficacy, behaviors,
benefits to the patients or reaction to the educational
experience as suggested by the Sicily group. This might
indicate that educators need to move on to measure the
effect of EBP on outcomes comprising all categories,
which are important to enhance sustainable behavior
and transition of knowledge into the context of prac-
tices where better healthcare education should have an
impact. In our perspective these gaps in the EBP teach-
ing are best met by focusing on more collaboration with
clinical practice which is the context where the final end-
point of teaching EBP should be anchored and evaluated.
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