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Abstract
Background: The aim of this systematic review was to identify which information is included when reporting
educational interventions used to facilitate foundational skills and knowledge of evidence-based practice (EBP)
training for health professionals. This systematic review comprised the first stage in the three stage development
process for a reporting guideline for educational interventions for EBP.
Methods: The review question was ‘What information has been reported when describing educational interventions
targeting foundational evidence-based practice knowledge and skills?’
MEDLINE, Academic Search Premier, ERIC, CINAHL, Scopus, Embase, Informit health, Cochrane Library and Web of
Science databases were searched from inception until October - December 2011. Randomised and non-randomised
controlled trials reporting original data on educational interventions specific to developing foundational knowledge
and skills of evidence-based practice were included.
Studies were not appraised for methodological bias, however, reporting frequency and item commonality were
compared between a random selection of studies included in the systematic review and a random selection of
studies excluded as they were not controlled trials. Twenty-five data items were extracted by two independent
reviewers (consistency > 90%).
Results: Sixty-one studies met the inclusion criteria (n = 29 randomised, n = 32 non-randomised). The most consistently
reported items were the learner’s stage of training, professional discipline and the evaluation methods used (100%).
The least consistently reported items were the instructor(s) previous teaching experience (n = 8, 13%), and student
effort outside face to face contact (n = 1, 2%).
Conclusion: This systematic review demonstrates inconsistencies in describing educational interventions for EBP in
randomised and non-randomised trials. To enable educational interventions to be replicable and comparable,
improvements in the reporting for educational interventions for EBP are required. In the absence of a specific reporting
guideline, there are a range of items which are reported with variable frequency. Identifying the important items for
describing educational interventions for facilitating foundational knowledge and skills in EBP remains to be determined.
The findings of this systematic review will be used to inform the next stage in the development of a reporting
guideline for educational interventions for EBP.
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Background
Evidence-based practice (EBP) is accepted as an integral
skill for health professionals and EBP training is included
as an accreditation requirement in many health professions [1]. As EBP has gained global currency as a decision making paradigm, the frequency and number of
studies exploring educational strategies for developing
knowledge and skills in EBP has increased.
A recent systematic review identified over 170 published studies investigating educational interventions
aimed at facilitating skills and knowledge of EBP [2].
Despite the continued investment of time, effort and resources in EBP education, best practice in EBP education
remains unclear [3]. Inconsistent and incomplete reporting of information in educational interventions for EBP
is common, thereby limiting the ability to compare,
interpret and synthesise findings from these studies. Researchers undertaking systematic reviews in EBP education frequently identify the lack of detailed reporting of
the educational interventions as an issue [2-7]. In 2003,
Coomarasamy, Taylor & Khan [5] had difficulty determining the type and dose of the intervention due to the
poor reporting in the included studies. A decade later,
the problem persists, with Maggio et al. [6] and Ilic &
Maloney [3] unable to draw conclusions about the effectiveness of the EBP educational interventions included in their systematic review due to the incomplete
descriptions of the interventions. The consistent appeal
from authors of systematic reviews is for improved detail
in the reporting of educational interventions for EBP.
The specific requests from authors of systematic reviews
include improvements in the detail for the reporting of
the development, implementation and content of the
curriculum for the intervention, the employment of
more rigorous study designs and methodology, and the
use of robust outcome measures [2-7].
Reporting guidelines in the form of a checklist, flow
diagram or explicit text provide a way for research
reporting to be consistent and transparent [8]. The
reporting guidelines specific to study design such as
STROBE for observational studies [9], PRISMA for systematic reviews and meta-analysis [10] and CONSORT
for randomised trials [11] have paved the way for greater
accuracy in the reporting of health research [12]. The
EQUATOR Network encourages high quality reporting
of health research and currently includes some 218 reporting guidelines for different research approaches and
designs [13].
There are four reporting guidelines currently listed on
the EQUATOR Network website which are specific to
educational interventions [14-17]. These include educational interventions in Cancer Pain education [15], Team
Based Learning [16], Standardised Patients [14] and Objective Structured Clinical Examinations (OSCE) [17].
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Other than the inclusion of a narrative literature review,
the development processes used for these reporting
guidelines differed and no formal consensus processes
were reported for any of these reporting guidelines. The
end user framework used for these reporting guidelines
share some similarities. Howley et al. [14] and Patricio
et al. [17] employ a checklist format, comprised of 18
[17] to 45 [14] items. Haidet et al. [16] and Stiles et al.
[15] include a series of domains and recommendations
for reporting in each domain. The information items included in each of these reporting guidelines are content
specific. For example, Patricio et al. [17] include 31
items related specifically to the set up and design for
OSCE’s. Howley et al. [14] include nine items specific to
behavioural measures for standardised patients. None of
the four reporting guidelines appeared to be appropriate
for reporting educational interventions for developing
knowledge and skills in EBP. Therefore an original three
stage project was commenced, based on the recommendations for developers of reporting guidelines for health
research [18], to develop the guideline for reporting
evidence-based practice educational interventions and
teaching (GREET) [19]. The aim of this systematic review was to identify which items have been included
when reporting educational interventions used to facilitate foundational skills and knowledge for EBP. The data
obtained from this review will be used to inform the development for the GREET [19].
The review question was: ‘What information has been
reported when describing educational interventions targeting foundational evidence-based practice knowledge
and skills?’

Methods
Research team

The research team consisted of a doctoral candidate
(AP), experts with prior knowledge and experience in
EBP educational theory (MPM, LKL, MTW), lead authors of the two Sicily statements (PG, JKT) and experts
with experience in the development of reporting guidelines and the dissemination of scientific information
(DM, JG, MH).
Data sources

The search strategy underwent several iterations of peerreview before being finalised [20]. The search protocol
was translated for each of the databases with four primary search themes, health professionals (e.g. medicine,
nursing, allied health); EBP (e.g. EBM, best evidence
medical education, critical appraisal, research evidence);
education (e.g. teach, learn, journal club); and evaluation
(e.g. questionnaire, survey, data collection) [19]. The
preliminary search strategy was test run by two pairs of
independent reviewers (AP and HB/MPM/JA) for each
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database. Inconsistencies between search results were
discussed, the source of disagreement identified, and the
searches were re-run until consistent. Between October
and December 2011 the final search was completed of
nine electronic databases (MEDLINE, Academic Search
Premier, ERIC, CINAHL, Scopus, Embase, Informit
health database, Cochrane Library and Web of Science).
The MEDLINE search strategy is provided as an example in Additional file 1.
Protocols for systematic reviews are recommended to
be prospectively registered where possible [10]. However,
as this systematic review focussed on the reporting of
educational interventions for EBP rather than a health
related outcome, it was not eligible for prospective registration with databases such as PROSPERO [21].
Study selection

Eligibility criteria for studies are presented in Table 1.
The reference lists of systematic reviews with or without
meta-analysis identified in the search were also screened
for further eligible studies.
Study selection and quality assessment
Training

A training exercise was undertaken to establish a consistent process for reviewing the title and abstracts
against the eligibility criteria. Four reviewers (AP, MPM,
LKL, MTW) collaboratively examined the title and abstracts of the first 150 citations for eligibility with disagreements resolved by consensus.
Once consistency was established, one investigator
(AP) reviewed the titles and abstracts of the remaining
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citations. When titles and/or abstracts met the inclusion
criteria or could not be confidently excluded, the full
text was retrieved. The resultant list was reviewed by
two independent reviewers (AP,MTW) for eligibility,
with disagreements resolved by consensus. The reference
lists of all included studies were screened, with 54 further potential citations identified. The penultimate list of
eligible studies was reviewed (JKT, PG, MH, DM, JG)
and three additional citations were nominated.
Eligibility was limited to controlled trials. To estimate
whether reported items differed between controlled trials
and lower level study designs, a random selection of 10
studies identified in the search using lower level study
designs (pre-post studies without a separate control
group) were compared with 15 randomly selected randomised and non-randomised trials (with control groups)
for frequency and commonality of reporting items.
Studies were not appraised for methodological bias because the aim of this systematic review was to describe
how EBP educational interventions have been reported rather than describing the efficacy of the interventions [25].
Data extraction and treatment

A data extraction instrument was prospectively planned,
developed and published [19] based on the Cochrane
Handbook for Systematic Reviews of Interventions [26].
As outlined in the study protocol for the GREET, the 25
data items were extracted across domains including Participants, Intervention, Content, Evaluation and Confounding (Table 2). All data items were initially recorded
verbatim. Consistency between extractors (AP, MW,
LKL, MPM) was confirmed using a random sample of

Table 1 Study eligibility and exclusion criteria
Inclusion criteria Design: randomised or non-randomised published in peer reviewed journals irrespective of language or date of publication.
Population: health professionals > 18 years of age irrespective of the level of education of the learner (undergraduate,
postgraduate), including medicine, nursing and allied health (physiotherapy, occupational therapy, speech therapy, dietetics,
social work, psychology, podiatry ambulance paramedic, ambulance office, music therapy, art therapy, osteopathy, chiropractic,
dentistry, optometry, medical radiations, pharmacy and exercise physiology professions) [22].
Intervention: All types of educational interventions (e.g. journal club, workshop, short course) or education to facilitate the
development of any of the five foundational steps of EBP (ask, acquire, appraise, apply and assess) [23].
Comparator: All comparators: different educational intervention, ‘usual care’ or no intervention.
Outcomes: Twenty-five potential data items in five prospectively determined domains developed using the CONSORT statement
[11] and categories used by Robb et al. [24]: (1) Participants/Instructors (8 items), (2) Intervention mode and delivery (9 items),
(3) Intervention content (3 items), (4) Evaluation (4 items) and (5) Confounding issues (1 item).
Exclusion criteria Studies:
• without a control group; or narratives, letters and books providing recommendations or strategies for teaching skills in EBP.
• which described or reported evidence-based guidelines or educational interventions specific to health conditions rather than
educational interventions to develop skills and knowledge of EBP (e.g. evidence-based education for conservative management
of hip osteoarthritis).
• which focused on educational interventions for facilitating learning of statistical concepts without addressing at least one of the
five EBP steps.
• that reported barriers, facilitators, attitudes, and behaviours relating to EBP without an educational intervention.
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Table 2 Data extraction domains and information items
Data extracted
Participants Learners’

Context* of education/stage of training, number and type of professional discipline, previous EBP exposure,
adherence/attendance.

Instructors’

Number involved, profession, previous teaching experience.

Intervention

Type of intervention, strategies for teaching/learning, educational framework.
Number, frequency, duration, mode of delivery, materials provided and setting for learning sessions.
Duration of program learning program, statement of student time not face-to-face.

Content

Steps of EBP covered in intervention, reference for EBP content, EBP steps described e.g. (ask, acquire, appraise, apply
and assess).

Evaluation

Name and type of assessment method (e.g. exam, assignment, outcome tool), whether same evaluation method used
for all groups, psychometric properties, whether a named test was used and/or modified.

Confounding issues

Verbatim statements of issues confounding the EBP educational intervention or interpretation of the learning outcome.

*The context of education refers to the year level of the learner within an undergraduate or post-graduate degree or course.

10 per cent of eligible studies (inter-rater consistency
>90% agreement). Data extraction was then completed
by pairs of independent reviewers (AP and either LKL,
MTW, MPM) and disagreements were resolved by discussion to reach consensus.
The 25 data items were grouped according to the frequency of reporting (ranging from low to very high frequency of reporting) and further reviewed to determine
their role in relation to the reporting of the intervention.
To provide an objective guide for differentiating between
information items relating specifically to the intervention and those relating to the reporting of study design/
methodology two reporting guidelines were used. The
Template for Intervention Description and Replication
(TIDIER) [27] was used to identify information items
considered to be specific to the reporting of the intervention, and the CONSORT statement (excluding item
5, intervention) was used to identify information items
which were considered to be related to the study design/
methodology and confounding issues [11].

Frequency of reporting

The frequency of reporting of the 25 items across the five
domains was evaluated for all studies (Additional file 2).
Frequency of reporting, was described as very high (reported by ≥90% of studies), high (70-89%), moderate (5069%) and low (<50%) (Table 3).

Information items reported with very high frequency
(≥90% of studies)

Seven items were reported with very high frequency
(Table 3). Four items from two domains were reported
by all studies (Participant domain: context of education/
stage of training, professional discipline, number of disciplines; Evaluation domain: evaluation methods). The
remaining three items included the strategies used for
teaching and learning (Intervention domain: n = 59,
97%); whether the same evaluation method was used for
all groups (Evaluation domain: n = 57, 93%); and confounding issues or study limitations (Confounding issues
domain: n = 57, 93%).

Results
Characteristics of eligible studies

Sixty-one studies met the inclusion criteria [4,28-87]
(Figure 1) with all of these published in English. The median publication year was 2003 (range 1984 to 2011) with
increasing frequency after 2000 (Figure 2). Studies were
published in 34 journals with the most frequent being the
Journal of General Internal Medicine (n = 7, 11%), BioMedical Central Medical Education (n = 6, 10%), Academic
Medicine (n = 4, 7%) and Medical Education (n = 4, 7%).
There were approximately equal numbers of randomised
(n = 29, 48%) and non-randomised (n = 32, 52%) trials.
Two studies referenced the use of a reporting guideline
[36,85] with both studies using the 2001 CONSORT
statement [88].

Information items reported with high frequency
(70 to 89% of studies)

Six items were reported with high frequency (Table 3).
The majority were from the Intervention domain including the number of sessions (n = 51, 84%), program duration (n = 50, 82%), setting (n = 49, 80%), frequency of the
sessions (n = 44, 72%) and the educational materials used
(n = 45, 74%). The remaining items reflected which EBP
steps were included in the intervention (Content domain
n = 46, 75%). The most frequently reported EBP step was
Step 3 (appraise) (n = 46, 75%) followed by Step 2 (acquire) (n = 38, 62%) and Step 1 (ask) (n = 30, 49%). The
two least frequently reported were Steps 4 (apply) (n =
23, 38%) and 5 (assess) (n = 4, 7%).
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Figure 1 PRISMA flow diagram.

Information items reported with moderate frequency
(50 to 69% of studies)

Two items were reported with moderate frequency: duration of sessions (Intervention domain: n = 42, 69%) and
psychometric properties of the evaluation method (e.g.
face validity, inter-rater reliability) [89] (Evaluation domain: n = 35, 57%).
Information items reported with low frequency
(<50% of studies)

There were ten information items which were reported
with low frequency (Table 3). Half of the items were

from the Participants/Instructors domain including previous EBP or research training exposure of the learners
(n = 30, 49%), adherence or attendance at the intervention
(n = 24, 39%), profession of the instructors (n = 2, 44%),
number of instructors involved (n = 24, 39%) and previous
teaching experience (n = 8, 13%). Two items were from
the Intervention domain (educational framework n =
22, 36% and student time spent not face to face n = 1,
2%) and two items were from the Evaluation domain
(citation provided for EBP content) n = 18, 30% and citation provided for steps of EBP for the content of the
intervention n = 9, 15%). The remaining item concerned

Figure 2 Publication frequency for studies included in systematic review.
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Table 3 Summary of the reporting of the data items for included studies (n = 25)
Domain

Information item

Participants Delivery Content Evaluation Confounding

No. studies Reporting
reporting (%) frequency

x

Context of education/stage of training

61 (100)

x

Professional discipline

61 (100)

x

Number of different disciplines

61 (100)

Evaluation method

61 (100)

Strategies for teaching/learning

59 (97)

x
x
x

Confounding issues/study limitations

57 (93)

Same evaluation method for all groups

57 (93)

x

Number of teaching sessions

51 (84)

x

Duration of program

50 (82)

Setting

49 (80)

EBP steps covered in intervention content

46 (75)

x

x
x
x

Educational materials used in intervention

45 (74)

x

Frequency of sessions

44 (72)

Duration of sessions

42 (69)

Psychometric properties of evaluation method reported

35 (57)

x
x
x

Previous EBP/research training exposure

30 (49)

x

Instructors profession

27 (44)

x

Number of instructors involved

24 (39)

x

Learners adherence/attendance

24 (39)

x
x
x
x
x
x
8

9

3

4

Educational framework

22 (36)

Reference for EBP content reported

18 (30)

Evaluation instrument name and if modified

12 (21)

Reference to term ‘steps of EBP’ for content
of intervention

9 (15)

Instructors previous teaching experience

8 (13)

Statement of student time not face to face

1 (2)

1

Very high

High

Moderate

Low

Total

EBP Evidence-based practice.

whether the name of the evaluation instrument was
identified and whether it was modified (n = 12, 21%)
(Evaluation domain).
For the studies that provided a citation to describe the
steps or components of EBP (n = 18, 30%), the most
commonly reported were Sackett et al. (Evidence-Based
Medicine: How to Practice and Teach EBM) [90] (n =
12,67%) and the Evidence-Based Medicine Working
Group [91] (n = 5,26%).

Confounding

Items relating specifically to the reporting of the intervention

Discussion
The aim of this systematic review was to determine what
information is reported in studies describing educational
interventions used to facilitate foundational skills and
knowledge for EBP.
Stiles et al. [15] use the term ‘educational dose’ to describe information such as the duration of the educational

When the 25 data extraction items were sorted into
those related to the reporting of interventions (TIDIER)
[27] and items related to study design (CONSORT) [11],
most of the items (n = 16, 64%) were considered to be
specific to the reporting of intervention rather than the
study design (n = 9, 36%) (Table 4).

There were 197 issues reported by authors of 57 (93%)
studies as either limitations or factors which may have
confounded the results of the educational intervention
(Additional file 3). There was little commonality across
the confounding items relating to the intervention, with
almost one quarter of the studies (n = 10, 24%) reporting
limitations relating to the delivery, duration or time of
year for the educational intervention program.
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Table 4 Items specific to the reporting of interventions (n = 16) allocated to the TIDIER framework
Domain
Instructors

Delivery

Content

Information item

Confounding

x
x

No. studies
reporting (%)

Strategies for teaching/learning

59 (97)

Confounding issues/study limitations relating to intervention

57 (93)

x

Number of teaching sessions

51 (84)

x

Duration of program

50 (82)

x

Setting

49 (80)

EBP steps covered in intervention content

46 (75)

x

x

Educational materials used in intervention

45 (74)

x

Frequency of sessions

44 (72)

x

Duration of sessions

42 (69)

x

Instructors profession

27 (44)

x

Number of instructors involved

24 (39)

Learners adherence/attendance

24 (39)

Educational framework

22 (36)

x

Reference for EBP content reported

18 (30)

x

Reference to term ‘steps of EBP’ for content of intervention

9 (15)

Instructors previous teaching experience

8 (13)

x
x

x

intervention, learning environment, the extent and intensity of direct interactions with the educators and the extent of the institution support. This educational dose is
considered a core principle of an educational intervention
[15]. For an educational intervention for EBP to be replicated, compared or synthesised, a detailed description of
this educational dose is essential. However, this current review and several previous reviews [2-7], have identified
inconsistent reporting of information items for the educational dose in studies of educational interventions.
The most consistently reported items across the 61 included studies were the learners context of education/
stage of training, professional discipline of the learners,
number of different disciplines of the learners and the
evaluation method used, which were reported by all of
the included studies. The most consistently reported domain was the Intervention delivery, with six out of nine
items (67%) reported by more than 70 per cent of studies.
Comparison of the most consistently reported items in
this review to other reviews of educational interventions
undertaken as part of the development for a reporting
guideline, reveals similar results. The learners’ stage of
education was found to be reported by 97 per cent [14]
and 83.8 per cent [17] of studies. The professional discipline and number of different disciplines of the
learners was not reported for any of these systematic reviews of educational interventions. It is possible that this
is due to these previous reviews being based solely on
the medical profession. The evaluation method used, reported by all studies in this systematic review, was

reported by between 25 [14] and 67.8 per cent [16] of
studies.
The least consistently reported domain in our study
was the ‘participants/instructors’ due to the limited
reporting of detail regarding the instructor(s). Information regarding the number of instructors and their professional discipline and teaching experience was often
not reported. These results are not unique to our findings. Maggio et al. [6] were not able to determine the instructors profession in 40 per cent of studies. Patricio
et al. [17] found information regarding the number and
detail of the faculty involved in the intervention was
missing for 85.7% of studies and Haidet et al. [16] found
no information regarding the faculty background in
Team Based Learning reported for any of the included
studies.
While every effort was made to plan and undertake a
comprehensive search strategy, there are several potential limitations for this review. This systematic review
was undertaken using the PRISMA reporting guideline
[10] which includes recommendations for a number of
strategies to identify sources of potential eligible articles.
The screening of citations of included articles (progeny)
is not currently included in the PRISMA reporting
guideline, and was not undertaken as part of this review.
However, in theory, if a review of progeny were included,
relevant existing studies (similar topic, within search
strategy, within included databases and within timeframe) should have been identified by the original search
strategy.
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The final search terms included the health professional
disciplines of medicine, nursing and allied health; allied
health disciplines included were based on the definition
by Turnbull et al. [22]. It is possible that some professions, such as complimentary medicine, could have been
missed. However, this risk was minimised by using a
search string that included all relevant terms pertaining
to EBP (e.g. evidence-based practice; evidence based
medicine; EBM; best evidence medical education; BEME;
research evidence). All studies, irrespective of professional discipline, should have been identified. During the
initial search phase we did not apply language limits,
however while reviewing the final list of eligible studies
the decision was made to exclude three studies published in Spanish. It is unlikely that exclusion of these
studies, which accounted for approximately four per
cent of the eligible studies, would meaningfully alter our
results.
Despite the development and testing of a prospective
data extraction process, the allocation of items into predetermined domains had the potential to overlook important information items and introduce bias. This
systematic review was planned as the first of a three
stage development process for the GREET. The purpose
of the systematic review (stage 1) was to determine what
had previously been reported in educational interventions for EBP to inform the second stage of the development process, the Delphi survey. The Delphi survey was
planned to seek the prospective views of experts in EBP
education and research regarding which information
should be reported when describing an intervention to
facilitate knowledge and skills in EBP. In order to ensure
that the widest possible range of items were considered
in the third stage of the reporting guideline development
process, it was prospectively planned that all items identified within the systematic review would be included for
comment in the Delphi process.
Finally, it is not always possible or practical to have a
control group in studies investigating the effectiveness of
educational interventions, hence the findings from this
review may be limited by the exclusion of lower level
study designs. Although our analysis comparing a small
number of included studies to studies excluded based on
design suggest that the reporting of educational interventions for EBP is similar irrespective of research design.
The usefulness of reporting guidelines for research designs such as systematic reviews (PRISMA) [10] and
randomised controlled trials (CONSORT) [11] is well
established, with many leading journals and editors endorsing these guidelines. These guideline documents are
dynamic; the CONSORT checklist is continually updated
as new evidence emerges. For example, selective outcome reporting was added to the 2010 CONSORT update [11]. In reporting guidelines for study designs, there

Page 8 of 11

is usually an item relating to the reporting of an intervention in addition to items relating to study methodology and analysis. In CONSORT, one item pertains to
the reporting of the intervention (item 5: reporting of
the interventions for each group with sufficient details
to allow replication, including how and when they were
actually administered). Given the number of information
items identified within this systematic review, we believe
that authors will benefit from guidance regarding the detail necessary to support replication and synthesis of
educational interventions for EBP.
There are extensions to CONSORT for the reporting
of interventions such as herbal and homeopathic interventions [92,93], non-pharmacological treatments [94],
acupuncture [95], E-Health [96] and tailored interventions [97]. The collaborators of the CONSORT group
have recently developed the TIDIER checklist and guide
[27], a generic reporting guideline for interventions, irrespective of the type of intervention, where no other specific guidance exists. Although there are four reporting
guidelines for educational interventions, none of these
have been developed using a formal consensus process,
nor do they relate specifically to educational interventions for EBP. The findings of this review suggest that
there is need for supplemental reporting guidelines (to
expand the single item in CONSORT) to address the
reporting of educational interventions for EBP.
The determination of which items are necessary for
describing an educational intervention is a complex task.
Empirical evidence for which items are likely to introduce bias in educational interventions for EBP is scarce,
largely due to the inconsistent and incomplete reporting
for studies reporting educational interventions for EBP
[2-7]. Information reported by authors as confounders
or limitations may provide anecdotal evidence regarding
which information items may introduce bias or impact
upon study outcomes. The most frequently reported
limitations by the authors related to the delivery, duration or the time of year for the educational intervention
(n = 10, 24%).

Conclusion
This systematic review collated information concerning
what has been reported in the description of educational
interventions for EBP. Completing the first stage in the
development process for a reporting guideline specific
for educational interventions for EBP (GREET) [19], the
findings of this review provide a starting point for a
discussion regarding the types of items that should be
included in the GREET. The second stage in the development process for the GREET, a Delphi consensus survey, will be informed by the findings of this review. The
GREET will be the first intervention-specific reporting
guideline, based on the TIDIER framework, and will
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provide specific guidance for authors of studies reporting
educational interventions for EBP.
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