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ABSTRACT
Objectives
This is a protocol for a Cochrane Review (methodology). The objectives are as follows:

To evaluate the effects of educational interventions for improving health-related literature searching skills of health professionals and
students.
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BACKGROUND

The identification and critical appraisal of available scientific
evidence through systematic literature searching constitute a
fundamental pillar of evidence-based healthcare [1, 2]. Systematic
literature searches are used to identify relevant literature in
research and clinical practice with different primary aims. Sensitive
searches, e.g. for systematic reviews informing decision-making in
clinical practice or health policy, aim at being more comprehensive
as they are intended to identify as much of, or possibly all of,
the relevant evidence as possible. Therefore, search strategies
need to be conducted with high methodological rigour, minimizing
the risk of overlooking relevant evidence with the potential to
change conclusions. Precise searches, e.g. for addressing a patient-
related issue in clinical practice with limited time and knowledge
resources, aim at being less comprehensive as they are intended
to find the key evidence for resolving the respective question.
Precise searches require search strategies to be conducted with
high efficacy to achieve the aim with a minimal amount of time and
effort [3, 4].

Therefore, proficiency in advanced literature searching and
the formulation of search strategies appropriately addressing
the respective search approach/aim is recognized as a core
competence for (future) health professionals, and possesses
substantial scientific, practical, and ethical relevance [5, 6, 7].

Description of the problem or issue

For searches aiming at being more sensitive, the shortcomings of
high-quality literature searches have been shown in systematic
reviews [8, 9]. For example, 70% to 90% of search strategies in
Cochrane reviews or other systematic reviews contain at least
one error, such as missing Medical Subject Headings (MeSH),
unwarranted explosion of MeSH terms, irrelevant MeSH or free-
text terms, missed spelling variants, failure to tailor the search
strategy for other databases, and misuse of logical operators.
Furthermore, 50% to 80% of these errors potentially lower the recall
of relevant studies and may impact the overall results of the review
[6, 10, 11]. While international standards recommend involving
librarians or information specialists in planning, reviewing, and
conducting systematic literature searches [3, 6, 12], and evidence
suggests positive effects on the quality and reporting of the search
strategy [13, 14, 15], even searches for systematic reviews lack such
professional support [9, 14]. Potential reasons may include the lack
of perceived necessity or knowledge about the possibility, and the
lack of availability of respective specialists [14], thus highlighting
the need to enable health professionals to independently search
the available evidence themselves.

There can be many reasons to identify evidence with more
precise searches, including efficient information retrieval in clinical
practice [16]. While the attitudes of health professionals are
generally positive, many lack the practical skills required to provide
and implement an evidence-based practice [17]. These skill deficits
include the ability to search databases for relevant health-related
evidence, which may be caused by insufficient formal training, and
limited time to search for and interpret evidence within clinical
practice [18, 19, 20]. Consequently, finding relevant, reliable, and
recent evidence might be a major challenge for health professionals
despite the prerequisite to provide safe and efficient care [5].

Description of the methods being investigated

Education and training have been proposed to promote the
competencies of healthcare professionals in systematic literature
searching [5]. While evidence-based practice training may enhance
general competencies among health professionals [21], the actual
impact of these educational interventions on skills related to
the methods of evidence-based practice remains unclear [21, 22].
Evidence-based practice training is usually comprised of several
components that may influence each other, including the:

« formulation of clinical or research questions;

« planning, conduct, and reporting of search strategies;

« critical appraisal of studies; and

« communication, implementation, and evaluation of findings.

As a result, educational interventions can be very heterogeneous
in terms of duration, intensity, learning material, and didactic
approach [21].

When systematic literature searching is part of an overall evidence-
based practice training, literature searching skills might only be
one of several outcomes of interest. In this regard, the inherent
complexity of evidence-based practice educational interventions
poses significant challenges in isolating the specific effects of
individual components on measurable outcomes, such as literature
searchingskills. In our previous scoping review on studies assessing
educational interventions that aim to improve health-related
literature searching skills [23], we identified six controlled trials and
eight pre-post trials. Study participants were students of various
health professions and health professionals (mainly physicians).
The educational formats of the interventions varied widely. To
present the results of the scoping review, we clustered outcomes
into two categories:

« developing search strategies (e.g. identifying search concepts,
selecting databases, applying Boolean operators); and

« database searching skills (e.g. searching PubMed, MEDLINE, or
CINAHL).

In addition to baseline and post-intervention measurements,
five studies reported long-term follow-up. Almost all studies
adequately described their intervention procedure and delivery,
but did not provide access to the educational materials. Only three
studies described the expertise of the intervention facilitators.
The results demonstrated a wide range of study populations,
educational interventions, components, and outcomes [23].

While a systematic review from 2003 suggested that specific
training may improve health professionals’ literature searching
skills, the included studies lacked statistical power and had
various methodological limitations [24]. A 2025 systematic review
identified 10 studies that primarily compared the effectiveness of
lectures and bedside teaching with either lectures alone or no
intervention, specifically in the context of searching MEDLINE [25].
Thefindingsindicated a positive effect of educational interventions
on participants’ attitudes towards the intervention (moderate-
certainty evidence), with limited findings on knowledge, skills,
satisfaction, and behavioural outcomes. Given that not all evidence
from randomized studies has been considered (compared to our
previous scoping review) [23], and subjective outcomes showed
weak correlations with objectively measurable competencies [26],
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further investigation into the relationship between perceived and
actual skill acquisition is warranted.

While preparing this systematic review protocol, we identified
additional evidence syntheses on the topic that included
randomized trials [24, 25, 27, 28, 29, 30, 31, 32]. In our own previous
scoping review, we missed some relevant randomized trials [33,
34, 35, 36], mainly due to the challenge of searching for methods
research [37]. Also, potentially eligible trials may have been
published more recently that have not been covered by existing
evidence syntheses. Thus, a more comprehensive systematic
review on the topic following Cochrane methods is necessary,
allowing us to comprehensively identify and systematically
evaluate the available evidence from randomized trials.

How these methods might work

Educational interventions can be designed to be as simple
as changes in teaching methods or as complex as
comprehensive programmes. Regarding systematic literature
searching, educational interventions can impart the theoretical
knowledge required to develop, implement, and report
appropriate search strategies; and provide an opportunity to
practise the various steps involved in systematic literature
searching [23]. Moreover, they have the potential to change
awareness and attitudes regarding the topic (e.g. its importance
for improving healthcare) and thereby to motivate health
professionals to increasingly use literature searches in their field of
work, which would further improve the acquired searching skills
due to practical experience [23, 25, 38].

Educational interventions on systematic literature searching are
provided in various formats (e.g. single or multiple sessions; face-
to-face or group training; presence, online or blended learning),
focus on different topics (e.g. formulating research questions,
developing search string, database selection), and use various
methods and materials (e.g. live demos, handouts/worksheets,
videos, discussion) [38, 39, 40, 41]. However, it remains unclear
which method of delivery facilitates an actual improvement of
literature searching skills.

Why it is important to do this review

High-quality systematic literature searches are a core component
of methods of evidence-based practice [5], and health systems
worldwide benefit from evidence-based healthcare [42]. To achieve
this, professionals engaged in evidence-based healthcare should
be enabled by advanced searching skills. For this reason,
political, healthcare, and educational institutions are interested in
interventions to improve literature searching skills at various levels
and for different interest-holders.

A thorough and rigorous assessment of the literature, allowing
conclusions based on studies using the best objective evaluation
methods, is therefore needed. Our review is a fundamental step
to systematically evaluate available educational interventions that
aim to improve health-related literature searching skills following
the high-quality Cochrane methods for systematic reviews. The
results will show what educational interventions exist, and provide
estimates of the effects of these educational interventions on the
health-related literature searching skills of health professionals and
students. The results will also highlight associated research gaps.
Our review may therefore also serve as a basis for the development

of future educational interventions and the methodological
architecture to evaluate them.

OBJECTIVES

To evaluate the effects of educational interventions for improving
health-related literature searching skills of health professionals and
students.

METHODS

Criteria for considering studies for this review
Types of studies

We will include any individually randomized controlled trials
(RCTs) and cluster-RCTs, including stepped-wedge designs. We will
exclude observational and non-randomized trials of interventions.

Types of data

We will consider data from published or unpublished trials
(including grey literature), either published as a journal article,
preprint, thesis, registry entry, or conference proceeding (i.e.
abstract-only or poster). There will be no restrictions regarding
publication language or publication year.

Types of methods

We will include all types of educational intervention (e.g. training,
instruction, course, information, consultation, peer-to-peer
review) and combinations of interventions (i.e. multicomponent
interventions) explicitly aimed at improving skills in literature
searching. The topic of the search must be health-related, at least
partly. For example, we will include search topics about medical
questions, exclude search topics about economic questions, but
include search topics about a combination of both.

Furthermore, we will include both active and inactive control
interventions (e.g. standard of teaching, different or abbreviated
variant of the educational intervention, no intervention).

There will be no restrictions on frequency, duration, delivery,
co-interventions, or any other aspects of the intervention and
comparator intervention.

We will exclude trials in which literature searching was one topic,
among others, of an educationalintervention that did not explicitly
aim at improving skills in literature searching; for example,
interventions aimed at improving competencies in evidence-
based practice (e.g. evidence-based practice courses). We will also
exclude trials investigating the performance or effectiveness of
search filters or search methods, such as database searching, hand-
searching, or citation searching alone (i.e. when the investigation
is not part of the evaluation of an educational intervention for
improving literature searching skills) and those trials investigating
information retrieval or search support by librarians or information
specialists.

The population of interest will be health professionals (including,
but not restricted to, nurses, occupational therapists, pharmacists,
physical therapists, physicians, psychologists, or other healthcare
workers; with any professional qualification level, including
assistants to them; and within a working field that is primarily
clinical or scientific) and students (including undergraduate,
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graduate, vocational training, and continuing education students);
regardless of their experience or expertise in literature searching;
and with no restriction to age, gender, and setting. As recipients of
the intervention, we will exclude populations that typically deliver
or implement educational interventions to improve health-related
literature searching skills, i.e. lecturers, teachers, librarians, and
information specialists or professionals. If the population of a given
trial is mixed (i.e. a combined sample of eligible and ineligible
populations), we will only consider the trial for inclusion when the
eligible population constitutes the majority of the total sample, or if
the results for an eligible population have been reported separately
[43].

Types of outcome measures

We will only include trials with at least one outcome on literature
searching skills that has been externally or objectively measured.
In the absence of an established core outcome set to answer
our review question, we will consider the following primary and
secondary outcomes and measurements. We do not expect all
eligible trials to also measure and report the secondary review
outcomes, but we will consider them where available.

Primary outcomes

We will consider recall and search precision as primary/critical
outcomes to assess the literature searching skills of health
professionals and students.

Recall is defined as the proportion of relevant publications
retrieved by a search, out of all relevant publications (i.e. also
referred to as the true positive rate or sensitivity). Search precision
is defined as the proportion of relevant publications retrieved by
a search, out of all the publications retrieved (i.e. also referred to
as positive predictive value). Based on our previous scoping review
[23], we believe that these measures have been used; and for recall,
different comparisons have been used across eligible trials out of
which we will consider and report any (e.g. existing, expert, or
librarian search as reference or 'gold standard’).

We will group primary review outcomes into two sets of time
points: 'post-intervention' and 'follow-up'. The 'post-intervention'
time point set will contain the first post-intervention measurement
time point following the intervention. The 'follow-up' time point set
will contain any later follow-up measurement time point. If there
are multiple follow-up measurement time points (i.e. excluding
the first post-intervention time point), we will consider only the
latest follow-up time point that has been assessed for the 'follow-
up' time point set. We will exclude participant-reported outcome
measures (e.g. self-perceived or self-assessed knowledge, attitude,
behaviour, and confidence in literature searching skills), as there
is evidence of a weak correlation between self-perceived and
objectively assessed literature searching skills [26].

We will further exclude objective outcomes with no obvious or
direct relation to literature searching skills (e.g. number or quantity
of searches, number of database log-ons, time spent searching,
number of screened references, number of search hits only) and
outcomes related to other steps of evidence-based practice (e.g.
question formulation or critical literature appraisal).

Secondary outcomes

As secondary/important outcomes, we will consider the quality of
the search strategy and relevance of the search retrieval. Based on
our previous scoping review [23], we expect that, across eligible
trials, these outcomes have been measured using (components
of) the Fresno tool [44], or diverse numerical scoring assessments
that were majorly self-developed and uniquely used across eligible
trials out of which we will consider any. In case of multiple
measurements for any of the outcomes, we will primarily consider
measurements for which any type of validation is reported by the
trial authors; if no measurement properties are reported, we will
consider the measurement that has been first mentioned in the
methods section of the eligible primary study report (see Selection
of studies for details).

We will group secondary review outcomes into two sets of time
points: 'post-intervention' and 'follow-up'. The 'post-intervention'
time point set will contain the first post-intervention measurement
time point following the intervention. The 'follow-up' time point set
will contain any later follow-up measurement time point. If there
are multiple follow-up measurement time points (i.e. excluding the
first post-intervention time point), we will consider only the latest
follow-up time point that has been assessed for the 'follow-up' time
point set.

Search methods for identification of studies

We will follow the guidance from the Cochrane Handbook
for Systematic Reviews of Interventions and the Methodological
Expectations for Cochrane Intervention Reviews (MECIR) to
plan and inform the design of the search strategy for this
review [45, 46]. For reporting the search methods, we will
follow the Preferred Reporting Items for Systematic reviews and
Meta-Analyses literature search extension (PRISMA-S) and the
Terminology, Application, and Reporting of Citation Searching
(TARCIS) statement [47, 48].

An Information Specialist (HE) and two review authors experienced
in systematic literature searching (JH and TN) will select
the information sources. One review author (JH) will run all
searches (electronic database searches and searching for other
resources) and will be responsible for deduplication and literature
management throughout the review process using the current
desktop version of Citavi [49].

Electronic searches

We will search the following:

o MEDLINE®ALL via Ovid;
« Embase via Ovid;

« Cochrane Central Register of Controlled Trials (CENTRAL),
including trial registry entries from clinicaltrials.gov and the
World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) [50];

« Education Resources Information Center (ERIC) via Ovid;

« Library and Information Sciences Abstracts (LISA) via EBSCO;

« Library, Information Science & Technology Abstracts (LISTA) via
ProQuest; and

+ the Web of Science Core Collection.
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Wherever our university licences allow (i.e. Eastern Switzerland
University of Applied Sciences, University of Basel, or University
of Bern, Switzerland), we will search from database inception. The
detailed search time frame will be given in the final review report.

An Information Specialist (HE) will conceptualize and develop the
electronic database search strategy for MEDLINE/Ovid (preliminary
version in Supplementary material 1) that will be informed by
textwords and index terms used in eligible references of our
previous scoping review [23], and eligible references of other
reviews in the field that one review author (JH) identified in a
preliminary search on PubMed and Google Scholar in May and
October 2025 [24, 25, 27, 28, 29, 30, 31, 32, 51, 52]. Our database
search strategy will contain textwords and index terms related to
our intervention (type) of interest (i.e. education and literature
searching) that will be combined with a methodological search
filter. The methodological search filter will combine the "Cochrane
Highly Sensitive Search Strategy for identifying randomized trials
in MEDLINE: sensitivity- and precision-maximizing version (2023
revision)" [53], and a pragmatic exclusion of review-related
publication types, which often introduce noise by detailing search
strategies in their abstracts. No other limits will be used. We will use
the Yale MeSH Analyzer [54], and SearchRefinery [55], to develop
and refine the search strategy.

Two review authors (JH and TN) will review and verify the MEDLINE/
Ovid search strategy using the Peer Review of Electronic Search
Strategies [6]. The MEDLINE/Ovid search strategy will be translated
using Polyglot Search [56], and, where necessary, adapted (i.e.
index terms, proximity operators, and methodological search
filters) for its use in Embase/Ovid, CENTRAL, ERIC/Ovid, LISA/
EBSCO, LISTA/ProQuest, and the Web of Science Core Collection.

Searching other resources

Following the search and screening of search results retrieved by
database searching, we will perform direct and indirect citation
searching using the novel citation searching web application
Co*Citation Network, which is currently under development [57].
The tool has been tested in a case study nested in a systematic
review by two authors of this review (JH, MV) [58]. Co*Citation
Network collects citing, cited, co-citing, and co-cited references
based on seed references via OpenAlex, a bibliographic database of
the non-profit organisation OurResearch [59]. As seed references,
we will use any eligible study report identified via database
searching and evidence syntheses identified via preliminary
searching (see Electronic searches for details). The results will be
deduplicated against the hits that we will retrieve by database
searching [47]. We will perform one iteration of citation searching.
The findings of the citation searching, in addition to the database
search, will contribute to a global research consortium that aims
to evaluate the impact of indirect co-citation searches compared to
direct citation searches [57].

Finally, following the screening of search results retrieved by
database and citation searching, we will ask experts in the field for
additional trials or study reports. We will share the list of eligible
study reports (i.e. retrieved by database and citation searching):

« with corresponding authors of study reports that are eligible to
this review; and

« in pertinent mailing lists, i.e. Canadian Medical Libraries
(CANMEDLIB), European Association for Health Information and

Libraries (EAHIL), Expertsearching, and Information Retrieval
Methods Group (IRMG), and will ask addressees of these mailing
lists whether they are aware of additional trials or study reports
that we have not identified.

The shared document will offer to address the possibility to add
new references via comment-function. We will share our list of
eligible study reports once, with a 10-day offer to add additional
study reports, without a reminder.

We will search for post-publication amendments, including
expressions of concern, errata, and corrigenda using our
citation searching approach based on all eligible study reports;
assuming that these publications will be cited by post-
publication amendments [3, 53]. We will specifically search for
retractions of all eligible study reports using the Retraction Watch
Database [60], based on individual study report identifier (i.e.
PubMed identification (PMID) or digital object identifier (DOI)) or
bibliographic information (e.g. author, title, or journal).

Data collection and analysis
Selection of studies

We will perform a pilot screening of 200 randomly selected
references (title and abstract level, retrieved by database
searching) involving all screeners of the review team (JH, MV,
JV, JEM, MND, RM, MM, ACR, and TN). We will then discuss any
disagreements, before we initiate the screening of all references
and assign references to individual pairs of review authors. At least
two review authors (of JH, MV, JV, JEM, MND, RM, MM, ACR, and TN)
will then independently screen titles, abstracts, and full texts using
the Rayyan web application [61]. Any reference with at least one
suggestion for inclusion at title-abstract level will undergo full-text
screening. We will translate the full texts of articles that are only
available in a language other than English or German (the native
language of all involved review authors) using the latest version of
Deepl [62]. Disagreements (at the full-text stage) will be resolved
by discussion within each pair of review authors or by involving
a third review author (JH or TN, one who was not involved in the
primary screening for a specific reference). Three review authors
(JH, GM, and TN) will discuss trials for which we identified one or
more retracted reports, partially retracted reports, or expressions of
concern and will consider excluding these trials from the review [3].
We will record and report the reasons for all excluded trials. Eligible
references will be transferred to Covidence for data extraction [63].
In Covidence, we will merge multiple reports of the same trial
(including errata and corrigenda or expressions of concern and
retractions, ifapplicable), so that each trial, rather than each report,
will be our unit of interest. For each trial, we will identify a primary
study report that will be the one with the most comprehensive
information on trial methods and results, e.g. a full journal article
rather than a conference abstract.

Data extraction and management

We will extract the following information from each trial:
bibliographic information including DOI and PMID, publication
year, corresponding author and email contact, unit of
randomization, interventional model (e.g. parallel assignment,
stepped-wedge assignment), blinding, number of arms, number
and location of trial centres, country/countries of trial conduct,
protocol and registration details (i.e. protocol webpage, trial
registry identification), funding, setting characteristics (e.g. type
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and funding of organization, organization size), inclusion and
exclusion criteria, participants (i.e. number, type, age, gender),
intervention and comparison characteristics, components, and
description (see details below), trial outcomes (i.e. name, type,
measurement, time point), and results per outcome.

In cases where we identify errata and corrigenda, we will consider
the most current version of the study report and trial results.

To specify the potential educational intervention complexity
[64], we will use the template for intervention description
and replication (TIDieR) for the extraction of intervention and
comparison characteristics [65].

One review author (out of MV, JV, and JEM) will perform data
extraction using Covidence extraction mode 1 (the recommended
extraction mode for Cochrane reviews [63]), and a second review
author will verify data extraction. We will resolve disagreements
through discussion between each pair of review authors or by
involving a third review author (JH or TN, one who was not involved
in the verification of the primary data extraction for a specific trial).

To verify a consensus extraction from a full text that is only available
in a language other than English or German and translated
using the latest version of DeepL [62], we will look for, consult,
and acknowledge a native speaker who is fluent in the relevant
language.

Assessment of risk of bias in included studies

We will assess the risk of bias for each eligible trial at the
outcome level (primary review outcomes only; separated for
each measurement time point) using the current versions of the
Cochrane risk of bias tool for (i) individually-randomized parallel-
group or (ii) cluster-randomized trials version 2 (RoB 2), the
related guidance, and the publicly available Excel tool [66, 67].
We are interested in quantifying the effect of assignment to the
interventions at baseline, regardless of whether the interventions
are received as intended (the 'intention-to-treat effect') [66, 67].

Regarding the risk of bias for results from individually-randomized
parallel-group trials, we will assess the following domains with
the judgment options 'high risk of bias, 'some concerns', and 'low
risk of bias' and based on the response options for the individual
signalling questions (i.e. 'yes', 'probably yes', 'probably no', 'no', and
'no information’, where applicable):

« bias arising from the randomization process;

« bias due to deviations from intended interventions;
« bias due to missing outcome data;

« biasin measurement of the outcome; and

« biasin selection of the reported result.

We will reach the overall risk of bias judgement by using the Excel
tool's integrated algorithm, which is based on the assessment of
the individual domains (i.e. overall low risk of bias when low risk
of bias will be judged for all domains, some concerns when at least
one domain will be judged with some concerns and no domain will
be judged as high risk of bias, and high risk of bias when at least
one domain will be judged with high risk of bias or when multiple
domains will be judged with some concerns) [67].

The risk of bias for results from cluster-randomized trials will be
identical, but we will assess an additional domain, i.e. (1b) bias
arising from identification or recruitment of individual participants
within clusters [67].

Two review authors (of JH, MND, RM, MM, ACR, GM, and TN)
will independently assess the risk of bias. We will resolve any
disagreements by involving a third review author (JH or RM, one
who was not involved in the primary risk of bias assessment for a
specific trial).

Measures of the effect of the methods

We expect continuous outcome result data only across eligible
trials for both primary and secondary review outcomes [23]. The
effect measure will therefore be the mean difference (MD) or the
standardized mean difference (SMD) if different calculations and
instruments or scales were used for the same outcome measure.

Unit of analysis issues

For randomized trials with parallel group design (the unit of
randomization is typically the individual participant), we do not
anticipate major unit of analysis issues. If a trial has multiple
intervention groups, we will not include the same intervention
group more than once in a meta-analysis aiming at pairwise
independent comparisons [68].

For the analysis of results from cluster-randomized and stepped-
wedge trials, if any, we will follow, after seeking additional
statistical consultation, the recommendations in Chapter 23 of the
Cochrane Handbook for Systematic Reviews of Interventions that are
appropriate to the design (i.e. effective sample sizes or inflating
standard errors) [68].

For cluster-randomized trials, we will extract adjusted measures of
the effect estimates, where possible. If the study authors did not
adjust for clustering, then we will adjust the raw data using an
intraclass correlation coefficient (ICC) value. We may borrow an ICC
value from a previous study or estimate the ICC ourselves [68].

For stepped-wedge designs, we will take into account the
possibility of time trends, i.e. confounding by any variables that
change over time [68]. We will only consider outcome results from
these trials for meta-analysis if the trial authors have appropriately
adjusted for time trends.

Dealing with missing data

If result data are incompletely reported (e.g. missing outcome
data as indicated by a study protocol, registry entry, or report of
the study findings); reported narratively only, or in non-sufficient
detail (e.g. dichotomized data of continuous outcome measures),
or data on intervention characteristics is missing (e.g. details
about intervention delivery, intervention material); we will request
additional data from the corresponding author(s) via email. One
reminder will be sent seven working days after the initial request.
If we receive no answer or no additional data, we will note this as
such and will make no further efforts to collect missing data.

Assessment of heterogeneity

Given the potential diversity of the population-intervention-
comparison-outcome-criteria in this review, and following our
previous scoping review [23], and other related evidence syntheses
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inthefield [25,29, 51], we do not expect the true effects to be absent
of heterogeneity.

Three review authors (JH, GM, and TN) will assess and
discuss the clinical heterogeneity based on the similarity
and comparability of the population-intervention-comparison-
outcome-criteria (including trial setting) of the eligible trials.
This assessment will inform the meaningfulness of potential
meta-analyses on the primary review outcome and population-
intervention-comparison-outcome-clusters for data synthesis (see
Data synthesis for details).

We will explore statistical heterogeneity visually using forest plots
to consider the direction and magnitude of effects and the degree
of overlap between confidence intervals (Cls). In addition, we will
base our interpretation on the 12 statistic among the trials in each
analysis using Review Manager (RevMan) [69], but we will consider
that there is substantial uncertainty in the value of 12 statistic
when only a small number of trials is summarized by meta-analysis
(what we expect based on our previous scoping review [23], and
other related evidence syntheses in the field [25, 29, 51]). We
will therefore also consider the P value from the Chi2 test using
RevMan [69], following the guidance in Chapter 10 of the Cochrane
Handbook for Systematic Reviews of Interventions [70].

Assessment of reporting biases

For the primary review outcomes that will be combined by meta-
analysis (see Assessment of heterogeneity and Data synthesis for
details), we will assess the risk of bias due to missing results (arising
from reporting biases) using the current versions of the risk of
bias due to missing evidence in a meta-analysis (ROB-ME) tool, the
related guidance, and the publicly available template [71, 72].

The ROB-ME tool follows a stepwise approach and will be applied
without modifications on all individual meta-analyses that we
may perform (step 1) followed by an assessment of which studies
meeting the inclusion criteria for the meta-analyses have missing
results (step 2). We will then consider the potential for absolute
missing of studies across the systematic review (step 3) and
assess the risk of bias due to missing evidence in a meta-analysis
following signalling questions on a within-study and across-study
assessment (step 4). Risk of bias judgement will be reached as
suggested by the tool's algorithm (i.e. 'low risk', 'some concerns',
and 'high risk' [72]). No requests to corresponding authors will be
made to collect additional information.

Two review authors (JH and TN) will independently assess the
risk of bias due to missing evidence using the ROB-ME tool.
Disagreements will be resolved by involving a third review author
(GM or RM).

For the primary review outcomes that will not be combined by
meta-analysis, two review authors (JH and TN) will generate an
overview of the included trials with trial outcomes that were
planned to be assessed and trial outcome results that were actually
reported based on the following stepwise approach adapted from
the ROB-ME tool (step 2 [72]). During data extraction (see Data
extraction and management for details), we will use the full texts
of eligible study reports for information on a related study protocol
or registry entry. Given the availability of a study protocol or
registry entry, one review author (JH, MV, or TN) will assess the
selective reporting of outcomes and results by comparing the

prespecified methods as stated in the study protocol or registry
entry ordescribed in the methods section of an eligible study report
with the findings of the trial across all study reports. If no study
protocol or registry entry is linked in the study report, we will
not make a request to corresponding authors regarding whether a
trial was prospectively registered and whether all comparisons and
outcomes were reported.

We will not assess the risk of reporting bias regarding the secondary
review outcomes and their results.

Data synthesis

Trial and intervention characteristics will be thematically
categorized and narratively summarized. We will discuss the
summary within the review author team.

To summarize the results on the primary review outcomes and
following the assessment of heterogeneity (see Assessment of
heterogeneity for details), we will consider random-effects meta-
analyses (inverse variance as a statistical method, Restricted
Maximum-Likelihood (REML) as a heterogeneity estimator, and
Wald-type as summary effect CI method). For meta-analyses,
we will consider all eligible trials and trial outcome results,
regardless of their overall risk of bias. We will report the number
of participants, mean and standard deviations per group for each
trial, in addition to the effect estimate based on MD or SMD with
95% Cls, depending on the calculations and instruments or scales
that were used to ascertain the outcome results data. Statistical
heterogeneity will be calculated and described with the 12-statistic
and the P value from the Chi2 test [70]. We will use RevMan to
perform meta-analyses [69].

When considerable clinical or statistical heterogeneity of trials
or results is assessed, we will perform a synthesis without
meta-analysis (SWiM) [73], based on meaningful intervention
and outcome grouping. We will also consider a SWiM based on
meaningful intervention and outcome grouping for the summary
of results on the secondary review outcomes. We will discuss the
summary within the review author team.

For the primary review outcomes that will be combined by meta-
analysis (separated for the two time point sets, if applicable),
we will combine the results and certainty assessment of the
body of evidence, and present this information in a summary of
findings table [74]. We will consider one comparison and create
one summary of findings table for educational interventions versus
inactive interventions (i.e. standard of teaching or no intervention)
or active control interventions (e.g. different or abbreviated variant
of the educational intervention) in health professionals and
students.

We will assess the certainty of the evidence using the five GRADE
considerations, i.e. 'risk of bias' (based on the overall risk of
bias judgement for individual trial outcome results), 'consistency
of effect!, 'imprecision’, 'indirectness', and 'publication bias' (or
'dissemination bias' by 2026 [75]); followed by a certainty rating
of the body of evidence, i.e. 'high', 'moderate’, 'low', or 'very
low' [74]. We will consider the decision rules and recommendations
for downgrading the five GRADE domains following Chapter 14
of the Cochrane Handbook for Systematic Reviews of Interventions
[74], and the updated GRADE Handbook (which, in 2026, should
replace the current GRADE Handbook [75]). We will document and
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report any justifications for downgrading decisions, and may add
comments to improve the readers' understanding of our review.

Two review authors (out of JH, RM, GM, and TN) will independently
perform the GRADE assessments of the certainty of the evidence
using a simple Excel sheet that will contain a printscreen with
effect estimates including Cls and number of participants and
trials per outcome (as generated automatically in the GRADEpro
tool based on results data and meta-analysis in RevMan [69]),
outcomes in cell rows, and the five GRADE domains and certainty
assessment in cell columns, each with a free text field for rating
explanations, comments, and justifications. Disagreements will be
resolved by involving a third review author (JH, GM, or RM, one
who was not involved in the primary GRADE assessment). Based on
the consensus certainty assessment, we will create a final GRADE
profile using the online GRADEpro tool [76], and the summary of
findings table(s) will be automatically transferred to RevMan [69].

Subgroup analysis and investigation of heterogeneity

For the primary review outcomes that will be combined by meta-
analysis (see Assessment of heterogeneity and Data synthesis for
details), we will conduct subgroup analyses on the population
(i.e. health professionals and students) if there are at least three
trials per subgroup category. Based on our previous scoping review
[23], we expect to conduct the subgroup analysis using study-
level variables (where each trial will be included in one subgroup
only) rather than within-trial contrasts (where data on subsets of
participants within a trial will be available, allowing the trial to be
included in more than one subgroup) [70]. We will use the formal
test for subgroup differences in RevMan [69] (Chi? test, P value), and
will base our interpretation on this [70].

Sensitivity analysis

For the primary review outcomes that will be combined by meta-
analysis (see Assessment of heterogeneity and Data synthesis for
details), we will conduct two sensitivity analyses that only include:

« trials with an overall low risk of bias for a primary review
outcome, if any; and

« trials that assessed educational interventions on how to
search online (e.g. via database web interface), i.e. excluding
educational interventions on how to search offline (e.g. via
database Compact Disc Read-Only Memory (CD-ROM)).

SUPPLEMENTARY MATERIALS

Supplementary materials are available with the online version of
this article: 10.1002/14651858.CD016153.

Supplementary material 1 Search strategies
ADDITIONAL INFORMATION
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