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Abstract

Background: To produce graduates with strong knowledge and skills in the
application of evidence into healthcare practice, it is imperative that all
undergraduate health and social care students are taught, in an efficient manner,
the processes involved in applying evidence into practice. The two main concepts
that are linked to the application of evidence into practice are “evidence-based
practice” and “evidence-informed practice.” Globally, evidence-based practice is
regarded as the gold standard for the provision of safe and effective healthcare.
Despite the extensive awareness of evidence-based practice, healthcare practition-
ers continue to encounter difficulties in its implementation. This has generated an
ongoing international debate as to whether evidence-based practice should be
replaced with evidence-informed practice, and which of the two concepts better
facilitate the effective and consistent application of evidence into healthcare
practice.

Objectives: The primary objective of this systematic review was to evaluate and
synthesize literature on the effectiveness of evidence-informed practice versus
evidence-based practice educational interventions for improving knowledge,
attitudes, understanding, and behavior of undergraduate health and social care
students toward the application of evidence into practice. Specifically, we planned to
answer the following research questions: (1) Is there a difference (i.e., difference in
content, outcome) between evidence-informed practice and evidence-based
practice educational interventions? (2) Does participating in evidence-informed
practice educational interventions relative to evidence-based practice educational
interventions facilitate the application of evidence into practice (as measured by,

e.g., self-reports on effective application of evidence into practice)? (3) Do both
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evidence-informed practice and evidence-based practice educational interventions
targeted at undergraduate health and social care students influence patient
outcomes (as measured by, e.g., reduced morbidity and mortality, absence of
nosocomial infections)? (4) What factors affect the impact of evidence-informed
practice and evidence-based practice educational interventions (as measured by,
e.g., course content, mode of delivery, multifaceted interventions, standalone
intervention)?

Search Methods: We utilized a number of search strategies to identify published and
unpublished studies: (1) Electronic databases: we searched Academic Search
Complete, Academic search premier, AMED, Australian education index, British
education index, Campbell systematic reviews, Canada bibliographic database
(CBCA Education), CINAHL, Cochrane Library, Database of Abstracts of Reviews
on Effectiveness, Dissertation Abstracts International, Education Abstracts, Educa-
tion complete, Education full text: Wilson, ERIC, Evidence-based program database,
JBI database of systematic reviews, Medline, Psyclnfo, Pubmed, SciELO (Scientific
Electronic Library Online), and Scopus; (2) A web search using search engines such as
Google and Google scholar; (3) Grey literature search: we searched OpenGrey
(System for Information on Grey Literature in Europe), System for information on
Grey Literature, the Society for Research on Educational Effectiveness, and Virginia
Henderson Global Nursing e-Repository; (4) Hand searching of journal articles; and
(5) Tracking bibliographies of previously retrieved studies. The searches were
conducted in June 2019.

Selection Criteria: We planned to include both quantitative (including randomized
controlled trials, non-randomized controlled trials, quasi-experimental, before and
after studies, prospective and retrospective cohort studies) and qualitative primary
studies (including, case series, individual case reports, and descriptive cross-sectional
studies, focus groups, and interviews, ethnography, phenomenology, and grounded
theory), that evaluate and compare the effectiveness of any formal evidence-
informed practice educational intervention to evidence-based practice educational
intervention. The primary outcomes were evidence-informed practice and evidence-
based practice knowledge, attitudes, understanding, and behavior. We planned to
include, as participants, undergraduate pre-registration health and social care
students from any geographical area.

Data Collection and Analysis: Two authors independently screened the search
results to assess articles for their eligibility for inclusion. The screening involved an
initial screening of the title and abstracts, and subsequently, the full-text of selected
articles. Discrepancies were resolved through discussion or consultation with a third
author. We found no article eligible for inclusion in this review.

Main Results: No studies were found which were eligible for inclusion in this review.
We evaluated and excluded 46 full-text articles. This is because none of the 46
studies had evaluated and compared the effectiveness of evidence-informed
practice educational interventions with evidence-based practice educational
interventions. Out of the 46 articles, 45 had evaluated solely, the effectiveness of

evidence-based practice educational interventions and 1 article was on evidence-
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1 | PLAIN LANGUAGE SUMMARY

1.1 | Evidence-informed versus evidence-based
practice educational interventions for improving
knowledge, attitudes, understanding, and behavior
toward the application of evidence into practice: A
comprehensive systematic review of undergraduate
students

We found no studies that compared the effectiveness of evidence-
informed practice educational interventions to evidence-based
practice educational interventions in targeting undergraduate health
and social care students' knowledge, attitudes, understanding, and
behavior.

1.2 | The review in brief

This review aimed to compare the relative effectiveness of evidence-
informed practice versus evidence-based practice educational inter-
ventions on the knowledge, attitudes, understanding, and behavior of
undergraduate health and social care students. We did not find any
studies that met our inclusion criteria, therefore we cannot draw any
conclusions regarding the relative effectiveness of the two ap-

proaches. The evidence is current to June 17, 2019.

1.3 | What is this review about?

The effective application of the best evidence into healthcare
practice is strongly endorsed, alongside a growing need for
healthcare organizations to ensure the delivery of services in an
equitable and efficient manner. Existing evidence shows that
guiding healthcare practice with the best available evidence
enhances healthcare delivery, improves efficiency and ultimately
improves patient outcomes. Nevertheless, there is often the
ineffective and inconsistent application of evidence into health-

care practice.
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informed practice educational intervention. Hence, these articles were excluded as
they did not meet the inclusion criteria.

Authors' Conclusions: There is an urgent need for primary studies evaluating the
relative effectiveness of evidence-informed practice and evidence-based practice
educational interventions targeted at improving undergraduate healthcare students'
competencies regarding the application of evidence into practice. Such studies
should be informed by current literature on the concepts (i.e., evidence-informed
practice and evidence-based practice) to identify the differences, similarities, as well
as appropriate content of the educational interventions. In this way, the actual effect

of each of the concepts could be determined and their effectiveness compared.

The two main concepts that have been associated with the
application of evidence into healthcare practice are “evidence-based
practice” and “evidence-informed practice.” This review assesses the
relative effectiveness of these two approaches, specifically in relation
to improving knowledge, attitudes, understanding, and behavior of
undergraduate health and social care students. In addition, we aimed
to assess the impact of evidence-informed practice and/or evidence-
based practice educational programmes on patient outcomes.
Examples of patient outcome indicators that we would have assessed
had eligible studies been found are: user experience, length of
hospital stay, nosocomial infections, patient and health practitioner

satisfaction, mortality, and morbidity rates.

What is the aim of this review?

This Campbell systematic review examines
the effectiveness of evidence-informed
practice and evidence-based practice educa-
tional interventions for improving knowl-
edge, attitudes, understanding, and behavior
of undergraduate health and social care
students toward the application of evidence

into practice.

1.4 | What studies are included?
We planned to include both quantitative and qualitative studies
aimed at improving knowledge, attitudes, understanding, and behav-
ior of undergraduate pre-registration health and social care students
from any geographical area. Studies whose participants were
registered health and social care practitioners and postgraduate
students were excluded.

We planned to include studies that were published between
1996 and June 2019. No limit was placed on the language of
publication.
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1.5 | What are the main findings of this review?

A total of 45 full-text articles on evidence-based practice
educational interventions and one full-text article on evidence-
informed practice educational intervention were screened for
their eligibility for inclusion. However, we identified no studies
examining the relative effectiveness of evidence-informed prac-
tice versus evidence-based practice educational interventions. As
a result, we are unable to answer the question as to which of the
two concepts better facilitates the application of evidence into

healthcare practice.

1.6 | What do the findings of this review mean?

Whilst evidence suggests that evidence-informed practice can be
effective (compared to a no-intervention control) in improving
student outcomes, we are unable to conclude which approach better

facilitates the application of evidence into practice.

1.7 | How up-to-date is this review?

The review authors searched for studies published up to June 2019.

2 | BACKGROUND

2.1 | Description of the condition

Over the past three decades, there has been increasing attention on
improving healthcare quality, reliability, and ultimately, patient
outcomes, through the provision of healthcare that is influenced by
the best available evidence, and devoid of rituals and tradition (Andre
et al., 2016; Melnyk et al., 2014; Sackett et al., 1996). There is an
expectation by professional regulators such as the Nursing and
Midwifery Council, United Kingdom (Nursing and Midwifery Council,
2015) and the Health and Care Professions Council (Health and Care
Professions Council, 2012) that the professional, as part of their
accountability applies the best available evidence to inform their
clinical decision-making, roles, and responsibilities. This is imperative
for several reasons. First, it enhances the delivery of healthcare and
improves efficiency. Second, it produces better intervention out-
comes and promotes transparency. Third, it enhances co-operation
and knowledge sharing among professionals and service users, and
ultimately, the effective application of evidence into practice
improves patient outcomes and enhances job satisfaction. Indeed,
the need to guide healthcare practice with evidence has been
emphasized by several authors, including Kelly et al. (2015), Nevo and
Slonim-Nevo (2011), Scott and Mcsherry (2009), Shlonsky and Stern
(2007), Smith and Rennie (2014) Straus et al. (2011), Tickle-Degnen
and Bedell (2003), and Sackett et al. (1996). According to these
authors, the effective and consistent application of evidence into

practice helps practitioners to deliver the best care to their patients
and patient relatives.

Two main concepts have been associated with the application of
evidence into healthcare practice: “evidence-based practice” and
“evidence-informed practice.” Evidence-based practice is an offshoot
of evidence-based medicine; hence, the universally accepted defini-
tion of evidence-based practice is adapted from the definition of
evidence-based medicine, which is “the conscientious, explicit and
judicious use of the best evidence in making decisions about the care
1996, p. 71). Evidence-

informed practice, on the other hand, is defined as the assimilation of

of the individual patient” (Sackett et al.,

professional judgment and research evidence regarding the efficiency
of interventions (McSherry et al., 2002). This definition was further
elaborated by Nevo and Slonim-Nevo, 2011 as an approach to

patient care where:

Practitioners are encouraged to be knowledgeable
about findings coming from all types of studies and to
use them in an integrative manner, taking into
consideration clinical experience and judgment, cli-
ents' preferences and values, and context of the

interventions (p. 18).

The primary aim of both evidence-informed practice and
evidence-based practice is to facilitate the application of evidence
into healthcare practice. However, there are significant differences
between the two concepts. These differences are discussed in detail
in the ensuing sections. Nonetheless, it is important to note here that
a characteristic difference between evidence-informed practice and
evidence-based practice is the processes involved in applying the
concepts. Evidence-based practice provides a step-wise approach to
the application of evidence into practice, where practitioners are
required to follow a series of steps to implement evidence-based
practice. According to Sackett (2000), the core steps of evidence-
based practice include: (1) formulating a clinical question, (2)
searching the literature for the best research evidence to answer
the question, (3) critically appraising the research evidence, (4)
integrating the appraised evidence with own clinical expertise,
patient preferences, and values, and (5) evaluating outcomes of
decision-making.

Evidence-informed practice, on the other hand, offers an
integrated, all-inclusive approach to the application of evidence into
practice (Nevo & Slonim-Nevo, 2011). As illustrated by McSherry
(2007), evidence-informed practice provides a systems-based approach
(made up of input, throughput, and output) to applying evidence into
practice, which contains, as part of its elements, the steps of evidence-
based practice. Besides, unlike evidence-based practice, the main
process involved in the implementation of evidence-informed practice
is cyclical and interdependent (McSherry et al., 2002).

Evidence-based practice is a well-established concept in
health and social care (Titler, 2008) and is regarded as the norm
for the delivery of efficient healthcare service. In recent times,

however, the concept of evidence-informed practice is often
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used instead of evidence-based practice. For example, in
countries such as Canada, the term has been widely adopted
and is used more often in the health and social care fields. This
was reflected in a position statement by the Canadian Nurses
Association (CNA, 2008) and the Canadian Physiotherapy
Association (Canadian Physiotherapy Association, 2017), where
healthcare practitioners, including nurses, clinicians, researchers,
educators, administrators, and policy-makers were encouraged to
collaborate with other stakeholders to enhance evidence-
informed practice, to ensure integration of the healthcare system.
In the United Kingdom, the term evidence-informed practice has
been extensively adopted in the field of education, with a lot of
resources being invested to assess the progress toward evidence-
2017).

evidence-informed chartered college of teaching has been

informed teaching (Coldwell et al., In addition, an

launched (Bevins et al.,, 2011) to ensure evidence-informed
teaching and learning.

Whilst evidence-based practice has been considered the gold
standard for effective healthcare delivery, a large majority of
healthcare practitioners continue to encounter multiple difficulties,
which inhibit the rapid application of evidence into practice (Epstein,
2009; Glasziou, 2005; Greenhalgh et al., 2014; McSherry, 2007,
McSherry et al., 2002; Melnyk, 2017; Nevo & Slonim-Nevo, 2011).
This has generated an on-going international debate as to whether
the term “evidence-based practice” should be replaced by “evidence-
informed practice,” and which of the two concepts best facilitate the
effective and consistent application of evidence into practice.
Researchers, such as Melnyk (2017), Melnyk and Newhouse (2014),
and Gambrill (2010) believe that knowledge and skills in evidence-
based practice help the healthcare professional to effectively apply
evidence into practice. Conversely, Epstein (2009), Nevo and Slonim-
Nevo (2011), and McSherry (2007) have argued the need to equip
healthcare professionals with the necessary knowledge and skills of
evidence-informed practice to facilitate the effective and consistent
application of evidence into practice. According to Nevo and Slonim-
Nevo (2011), the application of evidence into practice should, in
principle be “informed by” evidence and not necessarily “based on”
evidence. This suggests that decision-making in healthcare practice
“might be enriched by prior research but not limited to it" (Epstein,
2009, p. 9).

It is imperative that healthcare training institutions produce
graduates who are equipped with the knowledge and skills necessary
for the effective and consistent application of evidence into practice
2005; Frenk et al., 2010; Melnyk, 2017). Hence,

healthcare training institutions are required to integrate the principles

(Dawes et al.,

and processes involved in the application of evidence into under-
graduate health and social care curricula. However, the question that
often arises is: which of the two concepts (i.e., evidence-informed
practice and evidence-based practice) best facilitates the application
of evidence into practice? While Melnyk et al. (2010) have suggested
a seven-step approach to the application of evidence into practice
(termed the “evidence-based practice model”), as stated earlier,

McSherry (2007) has argued that the principle involved in the

c Campbell L WILEY 5 of 39

Collaborahon

application of evidence into practice is a systems-based approach,
with an input, throughput and an output (named the “evidence-
informed practice model”).

The main purpose of this systematic review was to determine the
differences and similarities, if any, between evidence-informed
practice and evidence-based practice educational interventions; as
well as explore the role each concept plays in the application of
evidence into practice. In addition, the present review aimed at
determining whether the two concepts act together, or individually to
facilitate the effective application of evidence into practice. We
hoped to achieve these aims by reviewing published and unpublished
primary papers that have evaluated and compared the effectiveness
of evidence-informed practice educational interventions with
evidence-based practice educational interventions targetted at
improving undergraduate pre-registration health and social care
students' knowledge, attitudes, understanding, and behavior regard-
ing the application of evidence into practice.

2.2 | Description of the intervention

The gap between evidence and healthcare practice is well acknowl-
edged (Lau et al., 2014; Melnyk, 2017; Straus et al., 2009). Difficulties
in using evidence to make decisions in healthcare practice are evident
across all groups of decision-makers, including health care providers,
policymakers, managers, informal caregivers, patients, and patient
relatives (Straus et al., 2009). Consequently, several interventions
have been developed to improve the implementation of evidence
into healthcare practice and policy. Specifically, evidence-based
practice educational interventions are widely used and have been
greatly evaluated (e.g., Callister et al., 2005; Dawley et al., 2011;
Heye & Stevens, 2009; Schoonees et al., 2017; and Goodfellow,
2004). Evidence-informed practice educational interventions have
also been used (e.g., Almost et al., 2013), although to a much smaller
extent. Conducting a systematic review of currently available
research offers a rigorous process for evaluating the comparative
effectiveness of both evidence-informed practice and evidence-
based practice educational interventions.

Dawes et al. (2005) and Tilson et al. (2011 have each reported on
Sicily statements, which have been made about the need for
developing educational interventions on evidence-based practice in
healthcare. The statements were made separately in the “Evidence-
Based Healthcare Teachers and Developers” conference held in 2003
(Dawes et al., 2005) and 2009 (Tilson et al., 2011). The statements
provide suggestions for evidence-based practice competencies,
curricula, and evaluation tools for educational interventions. All
health and social care students and professionals are required to
understand the principles of evidence-based practice, to have a
desirable attitude toward evidence-based practice, and to effectively
2005). To

incorporate a culture of evidence-based practice among health and

implement evidence-based practice (Dawes et al.,

social care students, Melnyk (2017) believes undergraduate health
and social care research modules need to be based on the seven-step
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model of evidence-based practice that was developed by Melnyk
et al. (2010). In addition, the curricula should include learning across
the four components of evidence-based practice, namely, knowledge,
attitudes, behavior, and practice (Haggman-Laitila et al., 2016).

Tilson et al. (2011) identified major principles for the design of
evidence-based practice evaluation tools for learners. Among the
identified categories for evaluating evidence-based practice educa-
tional interventions include the learner's knowledge of, and attitudes
regarding evidence-based practice, the learner's reaction to the
educational experience, behavior congruent with evidence-based
practice as part of patient care, as well as skills in implementing
evidence-based practice. According to Tilson et al. (2011), frame-
works used in assessing the effectiveness of evidence-based practice
interventions need to reflect the aims of the research module, and
the aims must also correspond to the needs and characteristics of
learners. For example, students may be expected to perform the
seven-steps of evidence-based practice, whilst health practitioners
may be required to acquire skills in applying evidence into practice.
Tilson et al. (2011) also stated that the setting where learning,
teaching, and the implementation of evidence-based practice occur
needs to be considered.

Evidence-informed practice, on the other hand, extends beyond
the initial definitions of evidence-based practice (LoBiondo-Wood
et al.,, 2013) and is more inclusive than evidence-based practice
(Epstein, 2009). This is due to the following reasons. First, evidence-
informed practice recognizes practitioners as critical thinkers and
encourages them to be knowledgeable about findings from all types
of research (including systematic reviews, randomized controlled
trials (RCTs), qualitative research, quantitative research, and mixed
methods), and to utilize them in an integrative manner. Second,
evidence-informed practice considers the best available research
evidence, practitioner knowledge and experience, client preferences
and values, and the clinical state and circumstances (Nevo & Slonim-
Nevo, 2011). However, Melnyk and Newhouse, 2014 (p. 347)
disagreed with this assertion as a difference between the two
concepts. According to the authors, like evidence-informed practice,
evidence-based practice has broadened to ‘“integrate the best
evidence for well-designed studies and evidence-based theories
(i.e., external evidence) with a clinician's expertise, which includes
internal evidence gathered from a thorough patient assessment and
patient data, and a patient's preferences and values.” Although this
statement may be true, the existing evidence-based practice models
(e.g., DiCenso et al., 2005; Dufault, 2004; Greenhalgh et al., 2005;
Melnyk et al., 2010; Titler et al., 2001) place too much emphasis on
the scientific evidence in clinical decision-making, and give little or no
attention to the other forms of evidence such as the clinical context,
patient values and preferences, and practitioner's knowledge and
experiences (McTavish, 2017; Miles & Loughlin, 2011).

Inasmuch as scientific evidence plays a major role in clinical
decision-making, the decision-making process must be productive
and adaptable enough to meet the on-going changing condition and
needs of the patient, as well as the knowledge and experiences of the
health practitioner (LoBiondo-Wood et al., 2013; Nevo & Slonim-

Nevo, 2011). Hence, researchers, including Nevo & Slonim-Nevo,
2011 and McSherry, 2007, have advocated for a creative and flexible
model of applying evidence into practice, where healthcare practi-
tioners are not limited to following a series of steps (as advocated in
evidence-based practice) to apply evidence into practice. Third,
unlike evidence-informed practice, evidence-based practice uses a
formal hierarchy of research evidence, which ranks certain forms of
evidence (e.g., systematic reviews and RCTs) higher than others (such
as qualitative research and observational studies). Instead of the
hierarchy of research evidence, proponents of evidence-informed
practice support an integrative model of practice that considers all
forms of studies and prefers the evidence that provides the best
answer to the clinical question (Epstein, 2009). Therefore, in place of
the hierarchy of research evidence, Epstein, 2011 suggested a “wheel
of evidence,” where “all forms of research, information gathering, and
interpretations would be critically assessed but equally valued”
(p. 225). This will ensure that all forms of evidence are considered
during decision-making in healthcare practice.

Evidence-informed practice does not follow a stepwise approach
to applying evidence into practice. According to McSherry (2007), the
actual process involved in applying evidence into practice occurs in a
cyclical manner, termed the evidence-informed cycle. Similarly,
Epstein (2009) described evidence-informed practice as an integra-
tive model that “accepts the positive contributions of evidence-based
practice, research-based practice, practice-based research, and
reflective practice” (p. 223). Epstein (2009)'s integrative model of
evidence-informed practice is presented in the form of a Venn
diagram, which highlights the commonalities and intersections among
the concepts. Likewise, Moore (2016) believes evidence-informed
practice is an integration of three components, namely, evidence-
based programs, evidence-based processes, and client and profes-
sional values. According to Moore (2016), these sources of evidence
need to be blended in practice to achieve optimal person-
centered care.

Thus, an evidence-informed practice educational intervention
needs to recognize the learner as a critical thinker who is expected to
consider various types of evidence in clinical decision-making (Almost
et al., 2013; McSherry et al., 2002). One is not expected to be a
researcher to effectively implement evidence-informed practice.
Rather, McSherry et al. (2002) argue that the healthcare professional
must be aware of the various types of evidence (such as the context
of care, patient preferences, and experience, as well as the
professional's own skills and expertise), not just research evidence,
to deliver person-centered care. Table 1 presents a summary of the
differences and similarities between evidence-informed practice and
evidence-based practice.

Though several models of evidence-informed practice and
evidence-based practice exist, our operational definitions for
evidence-informed practice and evidence-based practice educational
interventions were based on McSherry (2007)'s model of evidence-
informed practice and Melnyk et al. (2010)'s model of evidence-based
practice, respectively. The following operational definitions were

applied:
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TABLE 1

Evidence-based practice

Evidence-based practice adopts a “cook-book”
approach to applying evidence into practice,
and so leaves no room for flexibility (Nevo &
Slonim-Nevo, 2011).

The existing evidence-based practice models
(e.g., DiCenso et al., 2005; Dufault, 2004;
Greenhalgh et al., 2005; Melnyk et al., 2010;
Titler et al., 2001) rely heavily on scientific
evidence, when making clinical decisions,
and give little attention to other forms of
evidence such as the clinical context, patient
values and preferences, and practitioner's
knowledge and experiences (McTavish,
2017; Miles & Loughlin, 2011)

Evidence-based practice uses a formal hierarchy
of research evidence, which ranks certain
forms of research evidence (e.g., systematic
reviews and randomized controlled trials)
higher than others (such as qualitative
research and observational studies).

The existing models of Evidence-based practice
adopt a stepwise approach to applying
evidence into healthcare practice.

The linear approach of evidence-based practice
does not allow health practitioners to be
creative enough, so as to meet the on-going
changing needs and conditions of the patient
and the healthcare setting.

Evidence-informed practice educational interventions referred to

c Campbell L WILEY 7 of 39

Collaborahon

Summary of the differences and similarities between evidence-informed practice and evidence-based practice

Similarities between evidence-based

Evidence-informed practice practice and evidence-informed practice

Evidence-informed practice recognizes Both evidence-informed practice and
practitioners as critical thinkers (McSherry,
2007; Nevo & Slonim-Nevo, 2011), and
encourages them to be creative and to
consider the clinical state and circumstances

when making patient care decisions.

for making informed clinical decisions
(Woodbury & Kuhnke, 2014)

Both evidence-informed practice and
evidence-based practice integrate
research with patient values and
preferences and clinical knowledge and
expertise (Melnyk & Newhouse, 2014)

The existing evidence-informed practice models
(e.g., McSherry, 2007; Nevo & Slonim-Nevo,
2011) are innovative and flexible. The client is
at the centre not the evidence (McTavish,
2017). One is not expected to be a researcher
in order to effectively implement evidence-
informed practice; the healthcare
professional must be aware of the various
types of evidence, such as the context of
care, patient preferences and experience, as
well as the clinician's skills and expertise, not
just research evidence, in order to deliver
effective person-centred care.

Instead of the hierarchy of research evidence,
evidence-informed practice supports an
integrative model of practice that considers
all forms of research evidence (including,
systematic reviews, randomized controlled
trials, qualitative research, quantitative
research and mixed methods), and prefers the
evidence that provides the best answer to the
clinical question (Epstein, 2009).

Evidence-informed practice is an integrative
(McTavish, 2017) and a systems-based
approach to applying evidence into practice,
which comprises of an input, throughput and
an output (McSherry, 2007)

Evidence-informed practice is adaptable, and
considers the complexities of health and
healthcare delivery (LoBiondo-Wood et al.,
2013; Nevo & Slonim-Nevo, 2011). The
evidence-informed practice model considers
several factors, such as the factors that
influence research utilization (including
workload, lack of organizational support, and
time) in clinical decision-making
(McSherry, 2007).

practitioner) throughput (i.e.,

evidence-based practice are approaches

research awareness, application of

any formal educational program that facilitates the application of the
principles of the evidence-informed practice model developed by
McSherry (2007). The evidence-informed practice model (Figure 1),
as developed by McSherry (2007) is a systems-based model

comprising input (e.g., roles and responsibilities of the health

knowledge, informed decision-making, evaluation), and output, which
is an empowered professional who is a critical thinker and doer
(McSherry, 2007).

Evidence-based practice educational interventions referred to any

formal educational program that enhances the application of the
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principles of the evidence-based practice model developed by
Melnyk et al. (2010). The evidence-based practice model developed
by Melnyk et al. (2010) comprises a seven-step approach to the
application of evidence into practice. These are (1) to cultivate a spirit
of inquiry (2) ask a clinical question (3) search for the best evidence to
answer the question (4) critically appraise the evidence (5) integrate
the appraised evidence with own clinical expertise and patient
preferences and values (6) evaluate the outcomes of the practice
decisions or changes based on evidence and (7) disseminate
evidence-based practice results (Melnyk et al., 2010).

In this systematic review, it was not a requirement for eligible
studies to mention specifically Melnyk et al. (2010)'s model of
evidence-based practice or McSherry (2007)'s model of evidence-
informed practice as the basis for the development of their
educational program. However, for a study to be eligible for inclusion,
it was planned that the content of its educational program(s) must
include some, if not all, of the elements and/or principles of the
aforementioned models.

In addition, definitions for “knowledge,” “attitudes,” “under-
standing,” and “behavior” were based on the Classification Rubric
for Evidence-based practice Assessment Tools in Education (CREATE)
created by Tilson et al. (2011). These are provided below.

Knowledge referred to learners' retention of facts and concepts
about evidence-informed practice and evidence-based practice.
Hence, assessments of evidence-informed practice and evidence-

based practice knowledge might assess a learner's ability to define

evidence-based practice and evidence-informed practice concepts,
list their basic principles, or describe levels of evidence.

Attitudes referred to the values ascribed by the learner to the
importance and usefulness of evidence-informed practice and
evidence-based practice to inform clinical decision-making.

Understanding referred to learners' comprehension of facts and
concepts about evidence-based practice and evidence-informed
practice.

Behavior referred to what learners actually do in practice. It is
inclusive of all the processes that a learner would use in the
implementation of evidence-informed practice and evidence-based
practice, such as assessing patient circumstances, values, prefer-
ences, and goals along with identifying the learners' own competence
relative to the patient's needs to determine the focus of an
answerable clinical question.

We planned that the mode of delivery of the educational
program could be in the form of workshops, seminars, confer-
ences, journal clubs, and lectures (both face-to-face and online). It
was anticipated that the content, manner of delivery, and length
of the educational program may differ in each of the studies
that were to be included as there is no standard evidence-
informed practice/evidence-based practice educational program.
Evidence-informed practice and evidence-based practice educa-
tional interventions that are targeted toward health and social
care postgraduate students or registered health and social care
practitioners were excluded.
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2.3 | How the intervention might work

Most efforts to apply evidence into healthcare practice have either
been unsuccessful or partially successful (Christie et al., 2012; Eccles
et al.,, 2005; Grimshaw et al., 2004; Lechasseur et al., 2011; McTavish,
2017). The resultant effects include ineffective patient outcomes,
reduced patient safety, reduced job satisfaction, and increased rate of
staff turnover (Adams, 2009; Fielding & Briss, 2006; Huston, 2010;
Knops et al.,, 2009; Melnyk & Fineout-Overholt, 2005; Schmidt &
Brown, 2007). Consequently, a lot of emphases have been placed on
integrating evidence-based practice (Masters, 2009; Melnyk, 2017;
Scherer & Smith, 2002; Straus et al., 2005) and/or evidence-informed
practice competencies (Epstein, 2009; McSherry, 2007; McSherry
et al., 2002; Nevo & Slonim-Nevo, 2011) into undergraduate health
and social care curricula. Yet, it remains unclear the exact compo-
nents of an evidence-based practice/evidence-informed practice
educational intervention. Healthcare educators continue to encoun-
ter challenges with regard to finding the most efficient approach to
preparing health and social care students toward the application of
evidence into practice (Almost et al., 2013; Flores- Mateo & Argimon,
2007; Oh et al., 2010; Straus et al., 2005). This has resulted in an
increase in the rate and number of research investigating the
effectiveness of educational interventions for enhancing knowledge,
attitudes, and skills regarding, especially, evidence-based practice
(Phillips et al.,

studies) to support a direct link between evidence-based practice/

2013). There is also empirical evidence (primary

evidence-informed practice educational interventions and knowl-
edge, attitudes, understanding, and behavior, which in turn may have
a positive impact on the application of evidence into practice.
However, participants in most of the studies reviewed were nursing
students. Some examples are given below.

Ashtorab et al. (2014) developed an evidence-based practice
educational intervention for nursing students and assessed its
effectiveness, based on Rogers' diffusion of innovation model
(Rogers, 2003). The authors concluded that evidence-based practice
education grounded on Roger's model leads to improved attitudes,
knowledge, and adoption of evidence-based practice. According to
the authors, Rogers' diffusion of innovation model contains all the
important steps that need to be applied in the teaching of evidence-
based practice.

Heye and Stevens (2009) developed an evidence-based practice
educational intervention and assessed its effectiveness on 74
undergraduate nursing students, using the Academic Center for
Evidence-based practice (ACE) Star model of knowledge transforma-
tion (Stevens, 2004). The ACE star model describes how evidence is
progressively applied to healthcare practice by transforming the
evidence through various stages (including translation, integration,
evaluation, discovery, and summary).

Heye and Stevens (2009) indicated that the students who
participated in the educational program gained research appraisal
skills and knowledge in evidence-based practice. Furthermore, the
authors reported that the students acquired evidence-based practice
competencies and skills that are required for the work environment.
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Several other studies have reported on the effectiveness of
evidence-based practice educational interventions and their
underpinning theoretical foundations: the Self-directed learning
strategies (Fernandez et al., 2014; Kruszewski et al., 2009; Zhang
et al., 2012), the Constructivist Model of learning (Fernandez
et al., 2014), Bandura's self-efficacy theory (Kim et al., 2009), as
well as the lowa model of evidence-based practice (Kruszewski
et al.,, 2009). Nonetheless, research in the area of evidence-
informed practice educational interventions has been limited.
Almost et al. (2013) developed an educational intervention aimed
at supporting nurses in the application of evidence-informed
practice. Before developing the intervention, the authors con-
ducted interviews to examine the scope of practice, contextual
setting, and learning needs of participants. A Delphi survey was
then conducted to rank learning needs, which were identified by
the interview participants, to select the key priorities for the
intervention. The authors then conducted a pre and post-survey,
before the intervention and six months after the intervention,
respectively, to assess the impact of the intervention. Thus, the
development of the intervention was learner-directed, which
reaffirms McSherry (2007)'s description of the evidence-
informed practitioner as a critical thinker and doer. Unlike
evidence-based practice, practice knowledge and intervention
decisions regarding evidence-informed practice are enriched by
previous research but not limited to it. In this way, evidence-
informed practice is more inclusive than evidence-based practice
(Epstein, 2009 p. 9). Nevo and Slonim-Nevo (2011) argue that
rather than focusing educational interventions on the research-
evidence dominated steps of evidence-based practice, research
findings should be included in the intervention process, but the
process itself must be creative and flexible enough to meet the
continually changing needs, conditions, experiences, and prefer-
ences of patients and health professionals.

A logic model has been presented in Figure 2 to indicate the
connection between evidence-based practice/evidence-informed
practice educational intervention and outcomes.

2.4 | Why it is important to do this review
Despite the seeming confusion surrounding the terms “evidence-
informed practice” and “evidence-based practice,” together with the
on-going debate in the literature as to which concept leads to better
patient outcomes, no study, to the best of the researchers'
knowledge, has compared through a systematic review, the effects
of the two concepts on the effective implementation of evidence into
practice. A review of the literature reveals several systematic reviews
conducted on evidence-based practice educational interventions and
the effects of such interventions. Examples of such systematic
reviews are described below.

Young et al. (2014) conducted an overview of systematic
reviews that evaluated interventions for teaching evidence-based

practice to healthcare professionals (including undergraduate
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students, interns, residents, and practicing healthcare profes-
sionals). Comparison interventions in the study were no inter-
vention or different strategies. The authors included 15 published
and 1 unpublished systematic reviews. The outcome criteria
included evidence-based practice knowledge, critical appraisal
skills, attitudes, practices, and health outcomes. In many of the
included studies, however, the focus was on critical appraisal
skills. The systematic reviews that were reviewed used a number
of different educational interventions of varying formats (e.g.,
lectures, online teaching, and journal clubs), content, and duration
to teach the various component of evidence-based practice in a
range of settings. The results of the study indicated that
multifaceted, clinically integrated interventions (e.g., lectures,
online teaching, and journal clubs), with assessment, led to
improved attitudes, knowledge, and skills toward evidence-
based practice. The majority of the included systematic reviews
reported poorly the findings from the source studies, without
reference to significant tests or effect sizes. Moreover, the
outcome criteria (e.g., knowledge, skills, attitudes, practices, and
health outcomes) were described narratively as improved or not,
with the use of vote counting.

Coomarasamy and Khan (2004) conducted a systematic
review to evaluate the effects of standalone versus clinically
integrated teaching in evidence-based medicine on postgraduate
healthcare students' knowledge, critical appraisal skills, attitudes,
and behavior. The results indicated that standalone teaching
improved knowledge, but not skills, attitudes, or behavior.

Clinically integrated teaching, however, improved knowledge,
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skills, attitudes, and behavior. A similar systematic review by
Flores- Mateo and Argimon (2007) identified a small significant
improvement in postgraduate healthcare students' skills, knowl-
edge, behavior, and attitudes after participating in evidence-
based practice interventions. Furthermore, a systematic review of
the literature has been conducted to identify the effectiveness of
evidence-based practice training programs and their components
for allied health professionals (Dizon et al., 2012). The research-
ers reported that irrespective of the allied health discipline, there
was consistent evidence of significant changes in knowledge and
skills among health practitioners, after participating in an
evidence-based practice educational program. In addition,
recently, a systematic review has been conducted by Rohwer
et al. (2017) to assess the effectiveness of e-learning of evidence-
based practice on increasing evidence-based practice competen-
cies among healthcare professionals (medical doctors, nurses,
physiotherapists, physician assistants, and athletic trainers). The
results showed that pure e-learning compared to no learning led
to an improvement in knowledge as well as attitudes regarding
evidence-based practice among the various professional groups.

Yet, according to a comprehensive literature review, no
specific systematic review has been conducted on evidence-
informed practice educational interventions and the effects of
such interventions on the knowledge, attitudes, understanding,
and behavior of undergraduate health and social care students.
Two reviews (conducted by McCormack et al.,, 2013, and Yost
et al., 2015) on evidence-informed practice interventions were

identified in the literature. However, these reviews focused on
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“change agency” and “knowledge translation” as interventions in
improving evidence-informed practice. For example, McCormack
et al. (2013) conducted a realist review of strategies and
interventions to promote evidence-informed practice, but the
authors focused only on “change agency” as an intervention
aimed at improving the efficiency of the application of evidence.
Also, a systematic review by Yost et al. (2015) concentrated on
the effectiveness of knowledge translation on evidence-informed
decision-making among nurses. Moreover, a relatively recent
systematic review by Sarkies et al. (2017) focused on evaluating
the effectiveness of research implementation strategies for
promoting evidence-informed policy and management decisions
in healthcare. The authors also described factors that are
perceived to be associated with effective strategies and the
correlation between these factors. Nineteen papers (research
articles) were included in Sarkies et al. (2017)'s review. The
results revealed a number of implementation strategies that can
be used in promoting evidence-informed policy and management
in healthcare. The strategies included workshops, knowledge
brokering, policy briefs, fellowship programs, consortia, literature
reviews/rapid reviews, multi-stakeholder policy dialogue, and
multifaceted strategies. It is important to note that these
strategies, though relevant, are more linked to healthcare
management and policy decisions rather than typical patient care
decision-making/healthcare practice, which is the focus of the
present systematic review.

This systematic review offers originality and is significantly
different from previously conducted systematic reviews in three
ways. First, this review focused on pre-registration under-
graduate health and social care students as opposed to only
nursing students, nurses, or health care professionals. Second,
the current review assessed the effectiveness of evidence-
informed practice educational interventions, while recent studies
by Rohwer et al. (2017) and Yost et al. (2015) assessed the
effectiveness of e-learning of evidence-based health care and the
effectiveness of knowledge translation on evidence-informed
decision-making, respectively. Third, this systematic review
focused on comparing the effectiveness of evidence-informed
practice to evidence-based practice educational interventions on
undergraduate pre-registered health and social care students'
knowledge, attitudes, understanding, and behavior regarding the
application of evidence into practice. The current review also
aimed to determine whether evidence-informed practice and
evidence-based practice act together, or individually to facilitate
the application of evidence into practice.

By conducting a comprehensive systematic review of the
literature that specifically compares the effectiveness of evidence-
informed practice to evidence-based practice educational interven-
tions on undergraduate health and social care students, we hoped to
review and analyze current evidence-informed practice and
evidence-based practice approaches in higher education settings. In
addition, we hoped that the results of this systematic review would

help to determine the relative effectiveness of evidence-informed
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practice and evidence-based practice educational interventions, as
well as identify gaps in the current literature. We hoped to be able to
offer direction for practice, policy, and future inquiry in this growing

area of research and practice.

3 | OBJECTIVES
The primary objective of this systematic review is as follows.

e To evaluate and synthesize literature on the relative effective-
ness of evidence-informed practice and evidence-based prac-
tice educational interventions for improving knowledge, atti-
tudes, understanding, and behavior of undergraduate pre-
registration health and social care students regarding the

application of evidence into practice.

Specifically, the review aimed to address the following research

questions:

1. Is there a difference (i.e., difference in content, outcome)
between evidence-informed practice and evidence-based
practice educational interventions?

2. Does participating in evidence-informed practice educational
interventions relative to evidence-based practice educational
interventions facilitate the application of evidence into practice
(as measured by, for example, self-reports on effective
application of evidence into practice)?

3. Do both evidence-informed practice and evidence-based
practice educational interventions targeted at undergraduate
health and social care students influence patient outcomes (as
measured by, e.g., reduced morbidity and mortality, absence of
nosocomial infections)?

4. What factors affect the impact of evidence-informed practice
and evidence-based practice educational interventions (as
measured by, e.g., course content, mode of delivery, multi-

faceted interventions, standalone intervention)?

4 | METHODS

4.1 | Criteria for considering studies for this review

41.1 | Types of studies
This review followed standard procedures for conducting and
reporting systematic literature reviews. The protocol for this
systematic review (Kumah et al., 2019) was published in July 2019.
The protocol is available at: https://doi.org/10.1002/cl2.1015.

In this review, we intended to include both qualitative and
quantitative primary studies (a mixed-methods systematic review)
that compared evidence-informed practice educational interventions

with evidence-based practice educational interventions.
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We planned to include quantitative primary studies that used
both experimental and epidemiological research designs such as
RCTs, non-RCTs, quasi-experimental, before and after studies,
prospective and retrospective cohort studies.

We also planned to include qualitative primary studies that
had used descriptive epidemiological study designs. Examples
include case series, individual case reports, descriptive cross-
sectional studies, focus groups, and interviews. Furthermore, we
intended to include primary studies that have used qualitative
approaches such as ethnography, phenomenology, and grounded
theory. We planned to discuss the biases and limitations
associated with any included study design in relation to the
impact it may have on the effectiveness of the intervention.

For the primary analysis, the intention was to follow the
recommended steps by Sandelowski et al. (2012): to first conduct
two separate syntheses for included quantitative and qualitative
primary studies. We planned to synthesize qualitative studies by
way of meta-aggregation and quantitative studies by way of
2015). We planned to then

integrate the results of the two separate syntheses by means of

meta-analysis (Lockwood et al,

an aggregative mixed-methods synthesis. We intended to inte-
grate the two results (i.e., qualitative and quantitative results) by
translating findings from the quantitative synthesis into qualita-
tive statements, by the use of Bayesian conversion (Joanna Briggs
Institute, 2014). Figure 3 presents the mixed-methods approach

we intended to employ in this systematic review.

412 | Types of participants
We intended to include undergraduate pre-registration health and
social care students in higher education (University) from

any geographical area. We planned to include undergraduate

pre-registration students studying health and social care programs
such as nursing, midwifery, dental hygiene, and dental therapy, dental
nurse practice, diagnostic radiography, occupational therapy, operat-
ing department practice studies, paramedic practice, social work, and
physiotherapy.

We planned to exclude studies whose participants were
registered health and social care practitioners and postgraduate

students.

41.3 | Types of interventions

The intention was to include primary studies that evaluate and
compare any formal evidence-based practice educational inter-
vention with evidence-informed practice educational interven-
tions aimed at improving undergraduate pre-registration health
and social care students' knowledge, attitudes, understanding,
and behavior regarding the application of evidence into health-
care practice. Such interventions may be delivered via either
workshops, seminars, conferences, journal clubs, or lectures (both
face-to-face and online).

Specifically, we planned to include any formal educational
intervention that incorporates any or all of the principles and
elements of McSherry (2007)'s evidence-informed practice model
and Melnyk et al., 2010's evidence-based practice model. It was
not a requirement for eligible studies to mention specifically
Melnyk et al. (2010)'s model of evidence-based practice or
McSherry (2007)'s model of evidence-informed practice as the
basis for the development of their educational program. How-
ever, we planned that for a study to be eligible, the content of its
educational program must include some, if not all, of the elements
and/or principles of the models. We anticipated that the content,

manner of delivery, and length of the educational program may

Research Question

Study selection, data analysis

Quantitative synthesis

Study selection, data analysis

Qualitative synthesis

Aggregate mixed-methods synthesis

FIGURE 3 Summary of mixed-methods strategy to be employed
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differ in eligible studies as there is no standard evidence-
informed practice/evidence-based practice educational program.

Evidence-informed practice and evidence-based practice
educational interventions that are targeted at health and social
care postgraduate students or registered health and social care
practitioners were excluded. We intended to include, as compari-
son conditions, educational interventions that do not advance the
teaching of the principles and processes of evidence-informed

practice, and/or evidence-based practice in healthcare.

414 | Types of outcome measures
Outlined below are the primary and secondary outcome measures for

this systematic review

Primary outcomes

1. Participants' knowledge about evidence-informed practice
and/or evidence-based practice.

2. Participants' understanding of evidence-informed practice and/
or evidence-based practice.

3. Participants' attitudes toward evidence-informed practice and/
or evidence-based practice.

4. Participants' behavior toward evidence-informed practice and

evidence-based practice.

Since there is no uniform tool for evaluating the effectiveness
of evidence-based practice and evidence-informed practice
educational interventions, we planned that measurement of the
above outcomes may be conducted using standardized or
unstandardized instruments. Some examples of these instruments
include:

e the use of a standardized questionnaire to evaluate
knowledge, attitude, understanding, and behavior toward
the application of evidence into practice. Examples of such
questionnaires include (1) the Evidence-Based Practice
Belief (EBPB) and Evidence-Based Practice Implementation
(EBPI) scales developed by Melnyk et al. (2008). The EBPB
scale is a 16-item questionnaire that allows measurement of
an individual's belief about the values of evidence-based
practice and the ability to implement evidence-based
practice, whereas the EBPI scale is an 18-item question-
naire that evaluates the extent to which evidence-based
practice is implemented, (2) the use of pre and post
validated instruments such as the Berlin test (Fritsche
et al., 2002) to measure changes in knowledge, and (3) the
use of Likert scale questions to measure changes in
attitudes before and after the intervention.

e unstandardized instruments include self-reports from study

participants and researcher-administered measures.
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Secondary outcomes

The intention was to include studies that measure the impact of
evidence-informed practice and/or evidence-based practice educa-
tional programs on patient outcomes. We planned to assess patient
outcome indicators such as user experience, length of hospital stays,
absence of nosocomial infections, patient and health practitioner

satisfaction, mortality, and morbidity rates.

4141 |

No limit was placed on the duration of follow-up. The rationale was

Duration of follow-up

to give room for studies with either short- or long-term follow-up
duration to be eligible for inclusion.

4142 |

We intended to include primary studies from any geographical

Types of settings

area. However, due to language translation issues, we planned to
include only studies written in English. We also planned that
studies whose title and abstracts are in English and meet the
inclusion criteria, but the full article is reported in another
language would be included, subject to the availability of

translation services.

4143 | Time

To qualify for inclusion in this systematic review, studies must have
been published during the period from 1996 (the date when
evidence-based practice first emerged in the literature) (Closs &
Cheater, 1999; Sackett et al., 1996), to the date when the literature
search was concluded (June 17, 2019).

4.2 | Search methods for identification of studies

421 | Search terms and keywords

We used a combination of keywords and terms related to the
population, intervention, outcome, and study design to conduct
the search.

Specific strategies for each database were

explored, such as the use of Boolean operators (e.g., OR, AND),

«n

wildcards (such as?), phrase operators (e.g. “"), and truncations
(including *). This was done to ensure search precision and
sensitivity. In addition, we used three sets of terms for the search
strategy: the population, intervention(s), and outcomes. We used
limiting commands to narrow the results by date and type of
study design. The search was limited to studies published from
1996, which is the year when evidence-based practice first
emerged in the literature. No limit was placed on the language of
publication, however, due to language translation issues, eligible
studies whose full texts were not in English might have been
included only if there were available language translation
facilities.

Below are examples of the search terms used in the current

review:
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*n

o Targeted population: nurs* OR physio* OR “occupa* therap
OR “dental Hygiene” OR “undergraduate healthcare student*”
OR “undergraduate social care student*” OR baccalaureat® OR
“social work” OR dent* OR BSc OR student* OR “higher
education” OR “undergrad* nurs* student*”

e Intervention: evidence-informed* OR evidence-based* OR
“evidence-informed practice” OR “evidence-based practice”
OR EBP OR EIP OR “evidence-informed practice education”
OR “evidence-based practice education” OR “evidence into
practice” OR evidence-informed near. practice teaching learn-
ing OR evidence-based near. practice teaching learning

e OQutcomes: “knowledge, attitudes, understanding and behavio*
regarding EBP” OR “knowledge near. attitudes understanding
behavio* regarding EIP OR “Knowledge of evidence-informed*”
OR “knowledge of evidence-based*” OR “patient outcome*”
OR outcome*

o Study design/type: trial* OR “randomi?ed control trial” OR “qua?

i-experiment*” OR random OR experiment OR “control*

*n

group
tive OR quantitative OR ethnograpy OR “control* study” OR

OR program OR intervention OR evaluat* OR qualita-

“control* studies” OR “control* design*” OR “control* trial*” OR

“control group design” OR RCT OR rct OR “trial registration”

422 | Management of references

We exported the full set of search results directly into an Endnote X9
Library. Where this was not possible, search results were manually
entered into the Endnote Library. The Endnote library made it easier

to identify duplicates and manage references.

423 | Search strategy

The search to identify eligible studies was initially carried out in June
2018, and then a repeat search was conducted in June 2019. We
utilized a number of strategies, to identify published and unpublished
studies that meet the inclusion criteria described above. These

strategies are outlined below.

4234 |
The following electronic searches were conducted to identify eligible

Electronic searches

studies.

1. An electronic database search was conducted using the

following databases.

e Academic Search complete
e Academic search premier
e AMED

e Australian education index
e British education index

e Campbell systematic reviews

e Canada bibliographic database (CBCA Education)
e CINAHL

e Cochrane Library

e Database of Abstracts of Reviews on Effectiveness
e Dissertation Abstracts International

e Education Abstracts

e Education complete

o Education full text: Wilson

e ERIC

e Evidence-based program database

e JBI database of systematic reviews

e Medline

e Psycinfo

e Pubmed

e SciELO (Scientific Electronic Library Online)

e Scopus

Supporting Information Appendix 1 presents the search strategy for
the MEDLINE database searched on the EBSCOhost platform. We

modified the search terms and strategies for the different databases.

2. A web search was conducted using the following search engines.

o Google

e Google Scholar

3. A gray literature search was conducted using the following

databases.

e OpenGrey (System for Information on Grey Literature in Europe)
e System for information on Grey Literature
e The Society for Research on Educational Effectiveness

e Virginia Henderson Global Nursing e-Repository

4235 |
The following strategies were also used to identify eligible studies.

Searching other resources

e Hand searching: the table of contents of three journals were
hand-searched for relevant studies. The journals include the
Worldviews on Evidence-Based Nursing Journal, the British
Medical Journal, and the British Journal of Social Work.

e Tracking bibliographies of previously retrieved studies and
literature reviews: we screened the reference list of previously
conducted systematic reviews, meta-analysis, and primary

studies for relevant studies.

4.3 | Data collection and analysis

431 | Selection of studies

First, we exported search results from the various databases and
search engines into an Endnote X9 software. Second, we
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searched for and removed duplicates using the Endnote software.
Third, we exported search results from Endnote into Covidence (a
web-based software platform that streamlines the production of
systematic reviews) for the screening of the search results. Two
authors independently screened the titles and abstracts for
relevant papers. The full text of potentially relevant papers was
subsequently assessed by two independent authors for inclusion.
Disagreements were resolved through discussion. Where dis-
agreements persisted, a third reviewer was contacted. We
selected papers that were published during the period from
1996 (the date when evidence-based practice first emerged in
the literature) (Closs & Cheater, 1999; Sackett et al., 1996) to the
date when the literature search was concluded (June 2019). A
total of 46 full-text papers were screened for eligibility. Among
the 46 papers, 45 papers had assessed solely evidence-based
practice educational interventions and 1 paper had assessed the
effectiveness of evidence-informed practice interventions. How-
ever, we identified no evidence of primary studies that had
evaluated and compared the effectiveness of evidence-informed
practice to evidence-based practice educational interventions. As
such, we were unable to perform most of the pre-stated
methodology. We will, therefore, describe the planned method-
ologies in the ensuing sections.

4.3.2 | Data extraction and management

Had we found any eligible study, two independent authors (either S.
H. and R. M. or E. A. K. and J. B. S.) would have assessed its
methodological validity using standardized critical appraisal instru-
ments from the Joanna Briggs Institute Meta-Analysis of Statistics
Assessment and Review Instrument (JBI-MAStARI). We would have
used the JBI-MAStARI checklist for case-control studies, the checklist
for case reports, the checklist for cohort studies, the checklist for
quasi-experimental, the checklist for RCTs, and the checklist for
analytical cross-sectional studies. Disagreements between authors
would have been resolved through discussion; if no agreement could
be reached, a third author was to be consulted.

Data would have been extracted from included papers using
standardized data extraction form for intervention reviews for RCTs
and non-RCTs developed by the Cochrane Collaboration. We would have
extracted information relating to study design, interventions, population,
outcomes that are of significance to the review questions, and specific
objectives, and methods used to assess the impact of evidence-informed
practice/evidence-based practice educational interventions on patient
outcomes. Supporting Information Appendix 2 presents the data

extraction form we planned to use for this review.

4.3.3 | Assessment of risk of bias in included studies

Two authors (either R. M. and S. H. or E. A. K. and J. B. S.) would have
independently assessed eligible studies for risk of bias. This would
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have been done using the Cochrane Collaboration's Risk of Bias tool
(Higgins & Green, 2011). Discrepancies between reviewers would
have been resolved through consultation and discussion with a third
author (V. W.). We planned to categorize studies as having high, low,
or unclear risks of bias. We planned to use the following criteria to
assess the risk of bias:

4336 |

We would have categorized studies as having a high risk of bias if the

Random sequence generation

authors used a nonrandom sequence generation process, for
example, the sequence generated by the preference of the study
participants, even or odd date of birth, or availability of the
intervention. Studies would have been judged as having a low risk
of bias if a random sequence generation process was used, and the
process used in generating the allocation sequence is described in

sufficient detail and able to produce comparable groups.

4337 |

Studies would have been deemed as having a low risk of bias if the

Allocation concealment

method used in generating the allocation sequence was adequately
concealed from study participants, such that study participants are
unable to foresee group allocation. We planned to judge studies as
having a high risk of bias if the process used in generating allocation
sequence was open such that study participants can predict group
allocation. This introduces selection bias. An example includes using a

list of random numbers.

4338 |
Inadequate blinding results in participants and personnel having

Blinding of participants and personnel

different expectations for their performance, hence biasing the results
of the trial. We planned to consider studies as having a low risk of bias if

participants and trial personnel are blind to allocation status.

4339 |
We planned to examine included studies to determine if outcome

Blinding of outcomes assessors

assessors were blind to allocation status. Studies would have been
considered as having a low risk of bias if outcomes are assessed by
independent investigators who had no previous knowledge of group

allocation.

43310 |
We planned to assess studies to determine if there are any missing

Incomplete outcome data

outcome data. We would have examined the differences between
intervention and control groups in relation to measurement attrition
and the reasons for missing data. Studies with low attrition (<20%),
no attrition, or no evidence of differential attrition would have been
considered as having a low risk of bias. We planned to record the use
of Intention to Treat (ITT) analysis and methods of account for

missing data (e.g., using missing multiple imputations).

43311 |
We intended to assess studies for reporting bias to determine

Selective outcome reporting

whether there are inconsistencies between measured outcomes and
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reported outcomes. Studies would have been considered as having a
low risk of bias if the results section of publications clearly show that

all pre-specified outcomes are reported.

4.3.4 | Measures of treatment effect

Continuous data

For continuous data, where outcomes on the same scale are
presented, we planned to use mean difference, with a 95%
confidence interval. However, where outcome measures differ
between studies, we would have used the standardized mean
difference as the effect size metric based on Hedges' g, which is

calculated using the following formula:

SMD = Difference in mean outcome between
groups/Standard deviation of outcome among

participants.

Dichotomous data

For dichotomous data, we planned to calculate the risk ratio (and
its 95% confidence interval) for the occurrence of an event. For
meta-analysis, we planned to convert risk ratios to the standard-
ized mean difference, using David Wilson's practical effect size
calculator. We intended to use meta-regression to assess the
impact of moderator variables on the effect size of interventions.
We planned to conduct moderator analysis if a reasonable
number of eligible research articles were identified and if the

required data is presented in the report.

Studies with multiple groups

For studies with one control group versus two or more intervention
groups, and all the interventions are regarded as relevant to the study, we
planned to use the following options: (1) if the intervention groups are not
similar, we would have divided the sample size of the control group into
two (or more based on the number of intervention groups), and then
compared with the intervention groups (2) if the intervention groups were
similar, we would have treated the two groups as a single group.
Therefore, we would have provided two effect size estimates in this
study. This was to ensure that participants in the control group were not
“double-counted” (Higgins & Green, 2011). We planned to employ a
similar approach, but in reverse, in the event that an included study has
one intervention group but two control groups. We also planned that if
an included study contained an irrelevant and relevant intervention group,
we would have included only data from the relevant intervention group

for analysis.

4.3.5 | Unit of analysis issues

In this systematic review, it was anticipated that included studies
may have either involved individual participants or clusters

(groups) of participants as units of analysis. we planned that in
the event that cluster-randomized trials (i.e., studies where
participants are allocated as a group rather than as individuals)
are identified as eligible, we would have used standard conver-
sion criteria as recommended in the Cochrane Handbook (Higgins
& Green, 2011). We planned to do this only if such studies have
not been properly adjusted for clustering (e.g., by the use of
multi-level modeling or robust standard errors).

The Cochrane Handbook (Higgins & Green, 2011) recommends
guidelines to be followed in calculating the effective sample size in a
cluster-randomized trial. According to the Handbook, the effective
sample size can be calculated by dividing the original sample size by
the design effect. This equals 1+(M-1)xICC, where M is the
average cluster size and ICC is the Intra-cluster Correlation

Coefficient.

43.6 | Dealing with missing data

We planned to contact the first author of studies with incomplete
reports on data or to request relevant information that is missing
from the report.

We planned that if requested data was not provided, our options
for dealing with missing data would be based on whether data is
“missing at random” or “missing not at random.” We planned that if
data were missing at random (i.e., if the fact that they are missing is
unrelated to actual values of the missing data), data analysis would
have been conducted based on the available data.

However, if data is missing not at random (i.e., if the fact that
they are missing is related to the actual missing data), we planned to
impute the missing data with replacement values, and treat these
values as if they were observed (e.g., last observation carried forward,
imputing an assumed outcome such as assuming all were poor
outcomes, imputing the mean, imputing based on predicted values
from a regression analysis).

437 | Assessment of heterogeneity

We intended to assess heterogeneity through the comparison of
factors such as participant demographics, type of intervention,
type of control comparators, and outcome measures. We would
have assessed and reported heterogeneity visually and by
examining the [? statistic, which describes the approximate
proportion of variation that is due to heterogeneity rather than
sampling error. This would have been supplemented by the x?
test, where a p value < 0.05 indicates heterogeneity of interven-
tion effects. In addition, we planned to estimate and present 12
along with its Cls, as an estimate of the magnitude of variation
between studies. This would have provided an estimate of the
amount of between-study variation. We also planned to use
sensitivity and subgroup analyses to investigate possible sources
of heterogeneity.
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43.8 | Assessment of reporting biases

We planned to assess studies for reporting bias to determine
whether there were inconsistencies between measured outcomes
and reported outcomes. Studies would have been considered as
having a low risk of bias if the results section of publications

clearly showed that all pre-specified outcomes are reported.

439 | Data synthesis

We planned to use narrative and statistical methods to synthesize
included studies. The synthesis would have focused on calculating the
effect sizes of the included studies. We planned to conduct meta-
analysis if our search yielded sufficient (i.e., two or more) eligible studies
that can be grouped together satisfactorily. A logical approach would
have been used when combining studies in meta-analysis. Had we
found any eligible studies, decisions on combining studies in meta-
analysis would have been based on two reasons: (1) a sufficient number
of eligible studies with similar characteristics, (2) similar characteristics
shared by those eligible studies may include the type of intervention and
the targeted outcome of the intervention. Had we conducted a meta-
analysis, we planned to use the comprehensive meta-analysis software
developed by Borentein et al. (2005). We would have conducted
separate analyses for primary outcomes (i.e., knowledge, attitudes,
behavior, and understanding) and secondary outcomes (i.e., patient
outcome). In addition, separate analyses would have been conducted for
the effect of evidence-based practice and evidence-informed practice
interventions. We planned to compare evidence-based practice and
evidence-informed practice interventions by conducting a mean
comparison test between the two concepts. The intervention versus
control comparisons for each of the concepts would have been based
on adjusted post-test means that control for imbalance at pre-test. If
this information was not available, we planned to subtract the pre-test
means effect size from the post-test mean effect size by using the
unadjusted pooled standard deviation.

4.3.10 | Subgroup analysis and investigation of
heterogeneity

Where there was significant statistical heterogeneity, we planned to
conduct subgroup analysis to consider the effects of variables, such as
participant's age, geographical area, mode of delivery and content of the

educational intervention, and type of study design.

4.3.11 | Sensitivity analysis
Had we found any eligible studies, we planned to conduct sensitivity
analysis to determine whether the overall results of data analysis was

influenced by the removal of:
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e Unpublished studies

o Studies with outlier effect sizes

e Studies with high risks of bias

e Studies with missing information (e.g., incomplete presentation

of findings)
4.3.12 | Treatment of qualitative research
4.3.12.12 | Assessment of methodological quality of qualitative
papers

Two authors (either S. H. and R. M. or E. A. K. and J. B. S.) would
have independently assessed included qualitative studies for
methodological validity using the JBI Qualitative Assessment and
Review Instrument (JBI-QARI). Any disagreements between
authors would have been resolved through discussion, if no
agreement could be reached, a third author would have been
consulted.

4.3.12.13 |

We planned to extract data from included papers using the

Data extraction and management

Cochrane Collaboration's Data Collection form for Intervention
Reviews for RCTs and non-RCTs (Supporting Information Appen-
dix 2). We would have extracted data relating to the population,
study methods, details about the phenomena of interest,
outcomes of significance to the review question and specific
objectives, and methods used to assess the impact of evidence-
informed practice/evidence-based practice educational interven-

tions on patient outcomes.

4.3.12.14 |
We planned to pool qualitative research findings using JBI-QARI. This

Data synthesis and analysis

would have involved the synthesis or aggregation of findings to
generate a set of statements that represent the aggregation. Findings
would have been assembled based on their quality, and, by grouping
findings with similar meanings together. We would have then
performed a meta-synthesis of these groups or categories to produce
a single set of comprehensive synthesized findings. If textual pooling
was not possible, we would have presented findings in narra-
tive form.

Finally, we planned to integrate results from both the quantita-
tive review and the qualitative review using the JBI Mixed Methods
Aggregation Instrument (MMARI). We intended to achieve integra-
tion by translating findings from the quantitative review into
qualitative results using Bayesian conversion to generate synthesized

results.

4.3.13 | Summary of findings and assessment of the
certainty of the evidence

Not applicable to the current review.
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5 | RESULTS

5.1 | Description of studies

The findings of the current systematic review are presented below.

5.1.1 | Results of the search

Database searches were conducted by a librarian (JH) and another
review author (EK). Terms and keywords specific to the Participant
and the

Outcome (O) were used to generate relevant articles. A total of

(P), Intervention (I), Comparative intervention (C),
14,411 citations were identified through a database search
(completed on 17 June 2019). A search of additional records
including google and google scholar yielded 178 citations. After

14411 records
identified through
database searching

| |
!

10708 records after
duplicates were
removed

178 records
identified through
other sources

¥

duplicates were removed, 10708 records were retained for
screening. After the screening, a total of 46 full-text studies were
assessed for eligibility. Among the 46 studies, 45 had assessed
solely evidence-based practice educational interventions and 1
paper had assessed the effectiveness of evidence-informed
practice interventions. However, we found no evidence of primary
studies that had evaluated and compared the effectiveness of
evidence-informed practice educational interventions with
evidence-based practice educational interventions. A summary of

the search results is presented in Figure 4 (flow diagram).

5.1.2 | Included studies

We did not identify any qualitative nor quantitative study that was

eligible for inclusion in this review.

10708 records
screened

10662 records
excluded

46 full-text articles
assessed for eligibility

¥ 46 full-text articles
excluded, with
reasons

¥

0 studies included in
qualitative synthesis

¥
0 studies included in
quantitative synthesis
(meta-analysis)

FIGURE 4 Study flow diagram
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5.1.3 | Excluded studies

We evaluated and excluded 46 full-text articles. The rationale for
exclusion was that none of the 46 studies had evaluated and
compared the effectiveness of evidence-informed practice educa-
tional interventions with evidence-based practice educational
interventions. Out of the 46 articles, 45 had evaluated solely, the
effectiveness of evidence-based practice educational interven-
tions and 1 article was on evidence-informed practice educational
intervention. Hence, these articles were excluded as they did not
meet the inclusion criteria. Refer to the Summary of findings table
for further details regarding the characteristics of excluded
studies.

5.2 | Risk of bias in included studies

We evaluated no study for methodological quality.

5.2.1 | Allocation (selection bias)

We found no study eligible for inclusion in this review.

5.2.2 | Blinding (performance bias and
detection bias)

We found no study eligible for inclusion in this review.

5.2.3 | Incomplete outcome data
(attrition bias)

We found no study eligible for inclusion in this review.

5.24 | Selective reporting (reporting bias)

We found no study eligible for inclusion in this review.

5.25 |
of bias

Other potential sources

We found no study eligible for inclusion in this review.

5.3 | Effects of interventions

We found no study eligible for inclusion in this review.
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6 | DISCUSSION

6.1 | Summary of main results

We did not identify any evidence on the relative effectiveness of
evidence-informed practice and evidence-based practice educa-
tional interventions for improving knowledge, attitudes, under-
standing, and behavior of undergraduate pre-registration health
and social care students toward the application of evidence into

practice.

6.2 | Overall completeness and applicability of
evidence

This review is considered an empty review, as we found no study
that met all the inclusion criteria. This notwithstanding, the
review offers vital evidence concerning the gaps in the literature
on the effectiveness of evidence-informed practice versus
evidence-based practice educational interventions, and whether
the two concepts act together or individually to facilitate the
application of evidence into healthcare practice. There are a
plethora of studies that have evaluated the effectiveness of
evidence-based practice educational interventions on under-
graduate pre-registration health and social care students (this
review identified 45 primary studies), however, there is limited
evidence on the effectiveness of evidence-informed practice
educational interventions as well as a comparison of the
effectiveness of the two concepts.

Evidence-informed practice is evolving, as understanding and
expertise increase (WHO, 2017). In recent times, there has been
lots of attention on evidence-informed practice, particularly due
to the challenges associated with the implementation of
evidence-based practice, which has created a gap between
evidence and healthcare practice. To bridge this gap, it is
imperative to invest in other alternatives to applying evidence
into practice. Most researchers (examples include Epstein, 2009;
Epstein, 2011; Nevo & Slonim-Nevo, 2011) have consistently
called for a change of term from “evidence-based practice” to
“evidence-informed practice,” arguing that practice founded on
the concept of evidence-informed practice results in better
patient outcomes. However, it is not just enough to call for a
change of terms without relevant empirical evidence demonstrat-
ing the effectiveness of evidence-informed practice compared to
evidence-based practice in facilitating the application of evidence
into practice. Although this evidence is not yet available, it is
within the reach of current methodologies. No primary study had
evaluated the effects of evidence-informed practice educational
interventions on undergraduate health and social care students'
knowledge, attitudes, understanding, and behavior. Nonetheless,

the majority of the full-text primary studies that were assessed in
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this review measured, as outcomes, the effects of evidence-based
practice interventions on either knowledge, attitudes, under-
standing, or behavior of undergraduate health and social care
students. Some examples of such studies include Boruff and
Thomas (2011), Cosme et al. (2018), Jalali-Nia et al. (2011), Lewis
et al. (2016), Long et al. (2011), McEvoy et al. (2018), Orta et al.
(2016), Ruzafa-Martinez et al. (2016), Santiago et al. (2018),
Scurlock-Evans et al. (2017), Serfass and Hagedorn Wonder
(2018), and Kim et al. (2009).

To prepare health and social care students to effectively
apply evidence into practice, it is imperative that undergraduate
health and social care curricula are designed to enhance
progressive knowledge development on the application of
evidence into clinical practice. Moreover, students' experiences
in the clinical setting must produce opportunities for them to use
evidence in patient care decisions as well as at the organizational
level to impact patient outcomes.

The findings of this systematic review reveal the need for
rigorously designed studies that are informed by empirical and
theoretical literature on evidence-informed practice versus evidence-
based practice educational interventions. The characterizations of the
processes involved in implementing evidence-informed practice and
evidence-based practice given in this systematic review offer
intervention designs based on existing empirical and theoretical
literature, which could be considered in the design of evidence-
educational

informed practice and evidence-based practice

interventions.

6.3 | Quality of the evidence

We searched the literature for both quantitative and qualitative
studies on the effectiveness of evidence-informed practice
versus evidence-based practice educational interventions on
the knowledge, attitudes, understanding, and behavior of under-
graduate pre-registration health and social care students.
Although there is some evidence of studies that have assessed
the effectiveness of either evidence-based practice or evidence-
informed practice educational interventions, our search revealed
no evidence of studies that compared the effectiveness of
evidence-informed practice with evidence-based practice educa-
tional interventions. Thus, we are unable to draw any conclusions
regarding the effectiveness of these two concepts when
compared to each other. The evidence is current to June
17, 2019.

6.4 | Potential biases in the review process
We made every effort to minimize bias in this review. A
comprehensive search of multiple health and social care data-

bases was conducted, and no limit was applied to publication

status or language. The search strategy was developed by an
experienced health and social care librarian, in consultation with
experts of the review team. The search for papers was done by
two review authors (a librarian, J. H., and E. A. K.). Screening of
the search results was also conducted by two independent review
authors (E. A. K. and J. B. S.). Disagreements were resolved by
another review author (R. M.).

The main potential bias of this review is the unlikely event
that we have missed any study that evaluated and compared the
effectiveness of evidence-informed practice to evidence-based
practice educational interventions on the knowledge, attitudes,
understanding, and behavior of undergraduate health and social
care students. However, given our extensive search of the
current literature, it is unlikely that we have missed any eligible
studies. A limitation of our review is that we are unable to answer
our research questions since we did not identify any eligible

studies.

6.5 | Agreements and disagreements with other
studies or reviews

Currently, there is no primary study that has evaluated and compared
the effectiveness of evidence-informed practice to evidence-based
practice educational interventions. In addition, there is no previous
systematic review that has compared the effectiveness of these two
concepts. We are, therefore, unable to compare our results with

other studies.

7 | AUTHORS' CONCLUSIONS

7.1 | Implications for practice

We are unable to make firm conclusions about the effectiveness
of evidence-informed practice versus evidence-based practice
educational interventions in improving undergraduate health and
social care students' knowledge, attitudes, understanding, and
behavior toward the application of evidence into practice.

Our review reveals extensive research work conducted on
the effectiveness of evidence-based practice educational inter-
ventions (see the Summary of findings table). Besides, several
educational programs and interventions on evidence-based
practice have been developed for undergraduate health and
social care students. However, there is limited evidence on
evidence-informed practice educational interventions and
the effects of such interventions. Our finding reaffirms the
importance attached to the evidence-based practice concept
and its use in decision-making regarding health care practice and
policy.

The purpose of evidence-based practice to healthcare

practice is to provide appropriate healthcare in a timely and
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effective manner to the patient (WHO, 2017). Evidence-based
practice is expected to improve patient outcomes, give job
satisfaction, and provide cost-effective care (Melnyk et al., 2010).
Nevertheless, healthcare practitioners continue to struggle to
implement the concept in clinical practice. Thus, there is an
urgent need for a change in the way in which evidence is applied
to healthcare practice. This change could be realized if other
methods of applying evidence into practice, such as evidence-

informed practice, are considered and researched.

7.2 | Implications for research
There is a need for primary studies evaluating the effectiveness
of evidence-informed practice versus evidence-based practice
educational interventions. Future research should reflect the
differences and similarities between these two concepts in the
educational interventions to be evaluated. In this way, the actual
effect of each of the concepts could be determined and,
compared with each other to determine the differences in the
effect size.

Due to the limited literature on evidence-informed practice
interventions, future research in this area should be informed by a
systematic map of the wider literature to determine models of

evidence-informed practice.
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CONTRIBUTIONS OF AUTHORS

e Content and Systematic Review methodology: Ms. Eliza-
beth Adjoa Kumah is a registered nurse who has worked
mainly in the critical care setting as a nurse supervisor and
patient advocate. She has been actively engaged in teaching
healthcare students in the clinical setting and serving as a
mentor. She has recently completed a Ph.D. Health

program, with evidence-informed practice and evidence-

based practice educational interventions as the area of
research focus. She brings knowledge about the content
both in terms of teaching healthcare students about the
application of evidence into practice and theoretically for
improving knowledge of evidence-informed practice and
how it enhances evidence-based practice skills, attitude,
and behavior in the educational setting. Elizabeth is
passionate about improving the standard of patient care
and patient outcome, which she believes could be achieved

by effective and consistent implementation of evidence-
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informed practice. She will also contribute to the methodo-
logical aspects of the systematic review.

e Content and Systematic review methods: Professor Robert
McSherry will bring both methodological as well as content
expertise relating to evidence-informed practice and the
development of teaching programmes to the team. His area
of expertise is around evidence-informed practice, patient
safety, quality, and clinical governance using practice
development. Practice development is about promoting
person-centered care and approaches, which Rob has
integrated effectively within both educational and research
programs. He is the co-author of a book on systematic
reviews and has over 30 years of experience as a registered
nurse. Robs educational and professional expertise has
been recognized and rewarded internationally and nation-
ally. He was awarded the highly prestigious National
Teaching Fellow award in the UK in 2011.

e Content and systematic review methods: Dr. Josette
Bettany-Saltikov will bring significant expertise of System-
atic review methods and content to this systematic review,
both in terms of knowledge about evidence-based practice
and knowledge about developing educational programs.
She has taught systematic review methods to university
students at all levels for over 15 years. She has also
published a book on how to conduct a systematic review
and has been involved in three Cochrane reviews, one of
which she led. She has authored a number of systematic
reviews on diverse topics published in other journals and
has significant experience in developing educational pro-
grams from her teaching experience as a university Senior
lecturer for 23 years.

e Content and systematic review methods: Professor Sharon
Hamilton will bring expertise in systematic reviewing. She is the
director of the Teesside Centre for Evidence-Informed Practice:
A Joanna Briggs Institute Centre of Excellence, and has
conducted a number of qualitative and quantitative reviews.
Sharon is a registered nurse and has research expertise in the
evaluation of clinical interventions.

e Information retrieval: Mrs. Julie Hogg brings Information
retrieval expertise to the team. Julie is an Academic Librarian
at Teesside University and will carry out a thorough and
systematic search of the literature.

e Statistical analysis: Mrs. Vicki Whittaker is a very experi-
enced statistician with over 18 years of experience in
teaching and advising students and academics on their
research projects and clinical trials. She has been involved
in data analysis and meta-analysis of numerous research
projects and systematic reviews.

SUMMARY OF FINDINGS TABLES

Characteristics of excluded studies
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Study ID (lead
author, year of

publication) Study title

1. Baarends, 2017
on the teaching
of evidence-
based decision
making

2. Balakas, 2010 Teaching research
and evidence-
based practice
using a service-
learning
approach

3. Boruff, 2011 Integrating
evidence-based
practice and
information

literacy skills in

Campbell

KUMAH ET AL
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Participants

An exploratory study 12 undergraduate

occupational
therapy students
and their teacher

Undergraduate
nursing students

First-year physical
and occupational
therapy students

4. Brancato, 2006

5. Christie, 2012

teaching physical
and occupational
therapy students

An innovative clinical
practicum to

Practicing Registered
Nurses who are

teach evidence- studying an

based practice undergraduate
Bachelor of
Science in

Nursing program

How can we
maximize
nursing students'
learning about
research
evidence and
utilization in
undergraduate,
pre-registration
programs? A
discussion paper

Not a primary study

Study design

Explorative mixed-
methods study
(semi-structured
interviews,
questionnaires)

Not clearly stated

The authors designed
an instructional
activity that
included
workshops,
lectures, and
assignments that
integrated
evidence-based
practice and
information
literacy skills in a
first-year physical
and occupational
therapy program.
Mode of delivery

Study design not
stated.

The authors used an
innovative clinical
intervention to
enhance the
student's ability
to apply
evidence-based
practice-based.

Not a primary study

Outcomes assessed

The effectiveness of
evidence-based
decision making on
the self-efficacy and
cognitive skills of
undergraduate
occupational therapy
students

The ability to use
evidence in
healthcare practice

Knowledge and skills in
evidence-based
practice and
information literacy

Students ability to solve
clinical problems
using an evidence-
based practice
approach

Not a primary study

The country study
was conducted

The Netherlands

Missouri, United
States of America

Canada

Reason for exclusion

The study does not
compare evidence-
based practice
educational
interventions to
evidence-informed
practice
educational
interventions.

The study does not
compare evidence-
based practice to
evidence-informed
practice
educational
interventions.

The study does not
compare evidence-
based practice
educational
interventions to

evidence-informed
practice
educational
interventions.

United States of
America

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

Also, participants of
the study were
registered nurses.

Not a primary study  Not a primary paper
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Study ID (lead
author, year of
publication)

6. Cosme, 2018

7. Davidson, 2016

8. Finotto, 2013

9. Finotto, 2010

10. Florin, 2011

Study title

Benchmarking of
pre-licensure
nursing students'
evidence-based
practice
knowledge

Teaching evidence-
based practice
using game-
based learning:
improving the
student
experience

Teaching evidence-
based practice:
developing a
curriculum
model to foster
evidence-based
practice in
undergraduate
student nurses

Evidence-based
practice in
nursing curricula:
the experience
of nursing
degree course of
Reggio Emilia. A
pilot study

Educational support
for research
utilization and
capability beliefs
regarding
evidence-based
practice skills: a
national survey
of senior nursing
students

Participants

57 Pre-licensure
nursing students

30 (after degree or
second degree)
undergraduate
nursing students

Study design

Quasi-experimental
study design

Game platform
analytics and
thematic analysis
of narrative
comments in the
midterms and
end-of-course
surveys were
used to evaluate
students' level of
engagement.
Student learning
was evaluated
using the end of a
course letter
grade.

300 newly graduated A descriptive study

nurses

with the use of an
anonymous
questionnaire

Collaborahon

Outcomes assessed

Evidence-based practice

knowledge of nursing
students enrolled in a
traditional Bachelor
of Science in Nursing
program

evidence-based
practice
undergraduate
course. Student
satisfaction, level of
engagement, and
overall achievement
of learning outcomes

Participants perception

of Evidence-based
practice skills and
competence

Full text not available Full text not available Full text not available in

in English (56
newly graduated
nurses stated in
the abstract)

2107 nursing

students (from all

26 Swedish
universities) in
their last
semester of
undergraduate
education.

in English (study
design stated in
the abstract is
Correlation-
descriptive)

Cross-sectional
survey design

English (students'
perception of a 3-
year laboratory
course on evidence-
based practice, to
describe the
laboratory course on
evidence-based
practice, its
objectives, its
structure and its
integration with
practical training and
nursing subjects)

Experience of

educational support
for research
utilization, capability
beliefs regarding
evidence-based
practice skills, the
relationship between
educational support
for research
utilization, and

The country study
was conducted

United States of

America

Student experience in the Canada

Italy

Italy

Sweden
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Reason for exclusion

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

Also, participants of

the study were
registered nurses.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

Also, the outcomes

measured did not
meet the inclusion
criteria.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the full text
of the study is not
available in English

Though the study

determines the
relationship
between research
utilization, which is
a component of
the evidence-
informed practice
model (McSherry,
2007), and
evidence-based

(Continues)
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Study ID (lead
author, year of
publication)

The country study

Study title Participants Study design Outcomes assessed was conducted Reason for exclusion

11. Halcomb, 2009

Nursing student
feedback on

369 second-year pre-

registration

Mixed methods.

Survey of

capability beliefs
regarding evidence-
based practice skills.

encountered when

To explore the challenges Australia

practice, it does
not specifically
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not

compare evidence-

undergraduate undergraduate students using a teaching an informed practice
research nursing students standardized tool undergraduate educational
education: utilized across the research unit, to interventions to

implications for
teaching and
learning

Using new resources 74 undergraduate

student
clinicians in
shared decision
making: a single-
blind
randomized
controlled trial

Students were
either third-year
medical students,
final-year
occupational
therapy honors
students, or

university to
provide student
feedback. The
survey tool
comprised of 13
items using a 5-
point Likert scale
and two
qualitative
questions

Development of an

center, single-
blind randomized
controlled trial

identify strategies

that could be used to

address these
challenges in future
programs

Student competencies

skills, attitudes
toward patient and
clinician involvement
in consultations, and
confidence in
communicating with
patients about

United States of

evidence-based
practice
educational
interventions.
Also, the outcomes
measured did not
meet the inclusion
criteria.

The study does not

to teach nursing students innovative for evidence-based America compare evidence-
evidence-based strategy to teach practice, faculty informed practice
practice evidence-based perceptions of the educational
practice. newly developed interventions to
Participants did evidence-based evidence-based
an oral and poster practice project practice
presentation as a educational
form of feedback interventions.
on the evidence- Also, the outcomes
based practice measured did not
project meet the inclusion
criteria.
13. Hoffman, 2014  Brief training of 107 students. A wait-listed, multi- Shared decision-making  Australia Though the study

focuses on shared
decision making,
which is a
component of
McSherry's (2007)
evidence-informed
practice model, the

postgraduate evidence. study does not
physiotherapy specifically
students compare evidence-
undertaking a informed practice
compulsory educational
course in interventions to

evidence-based
practice as part of
their
undergraduate or
postgraduate
degree. The
medical students
were enrolled in
one university
and the allied
health students
were in another
university

evidence-based
practice
educational
interventions.
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14. Jang, 2015 The effect of an
evidence-based
nursing course
using action
learning on
undergraduate

nursing students

15. Janke, 2011 Promoting
information
literacy through
collaborative
service learning
in an
undergraduate
research course

16. Jorgensen, 2014 Does a 3-week
critical research
appraisal course
affect how
students
perceive their
appraisal skills
and the
relevance of
research for
clinical practice?
A repeated
cross-sectional
survey

17. Katz, 2014 Skills in assessing the
professional
literature (SAPL):
a 7-year analysis
of student
evidence-based
practice

performance

Participants

Full-text not in
English

The third-year
undergraduate
nursing students

Final year
undergraduate
pre-registered
candidates in
nursing, social
work, child
welfare,
biochemistry,
social education,
and work and
welfare.

1647 dental students

&

Study design Outcomes assessed

Full-text not in
English

Full-text not in English

The use of a
collaborative
service-learning

students'
appreciation of the
role of evidence in
nursing practice

Students' attitudes
toward using
research and critical
thinking

Cross-sectional
survey design
with a pre-and
post-test

To describe student
performance over a
7-year period,

Description of
findings from an
analysis of
students'
evidence-based
dentistry
performance in
assessing the
professional
literature

Information literacy skills,
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The country study

was conducted Reason for exclusion

Full-text of the article
is not in English.
However, from the
title of the study, it
does not compare
evidence-informed
practice
educational
interventions to
evidence-based
practice
educational
interventions.

Full-text not in
English

Canada The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

Norway Though the study is
focused on
elements/terms
(i.e., critical
thinking, critical
appraisal skills
research
utilization, the
relevance of
research for
clinical practice),
which are relevant
to both evidence-
based practice and
evidence-informed
practice, the study
does not compare
evidence-informed
practice
educational
interventions to
evidence-based
practice
educational
interventions.

United States of
America

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

(Continues)
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18. Keib, 2017 Changes in nursing
students'
perception of
research and
evidence-based
practice after
completing a
research course

19. Kim, 2009 Evidence-based
practice-focused
interactive
teaching
strategy: a

controlled study

20. Lawrence, 2012  Evidence-based
dental
education:
suggested
course outlines
for first-and
second-year
dental hygiene
students

21. Lauver, 2009 Toward evidence-
based teaching:
evaluating the
effectiveness of
two teaching
strategies in an
associate degree
nursing program

22. Leach, 2015 The impact of
research
education on

student nurse

attitude, skill and

uptake of
evidence-based
practice: a
descriptive
longitudinal
survey

23. Leake, 2004 Teaming with

students and a

Campbell
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Participants

Third-year
undergraduate
nursing students
enrolled in
required research
and evidence-
based practice
course.

208 4th-year
undergraduate
nursing students
studying at two
nursing schools in
the United States
of America

Not a primary study

38 Associate of
Science in
Nursing (ASN)
degree students

Third-year nursing
students enrolled
in a Bachelor of
Nursing program

Second-year nursing
students

Study design

A pre and post-
assessment
design

A quasi-experimental,

controlled, pre-
and post-test
design

Not a primary study

A quasi-experimental
design

Descriptive
longitudinal
survey

Not stated

Outcomes assessed

Students' perception of

Knowledge, attitudes,

Not a primary study

To compare learning

Attitudes, skills, and use

Engaging nursing
students and staff

The country study
was conducted

United States of
and confidence in America
research and

evidence-based

practice

United States of
use, and future use of America
evidence-based

practice

Not a primary study

United States of
outcomes between America
two groups of

students in an ASN

degree program

using two teaching

methodologies:

lecture and case

instructions

Australia
of evidence-based

practice, barriers and
facilitators of

evidence-based

practice uptake

United States of
America

Reason for exclusion

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice educational
interventions.

Not a primary study

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice educational
interventions. Also,
the outcomes
measured do not
meet the inclusion
criteria

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not
compare evidence-

sacred cow nurses in research by informed practice
contest to make challenging educational
changes in established practices interventions to
nursing practice and exploring new evidence-based
ideas using the practice
sacred cow contest educational

interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria
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24. Lewis, 2016 Diminishing effect
sizes with
repeated
exposure to
evidence-based
practice training
in entry-level
health
professional
students: a
longitudinal
study

25. Liou, 2013 Innovative strategies
for teaching
nursing research
in Taiwan

26. Long, 2011 Entry-level

evidence-based
practice training
in physiotherapy
students: does it
change
knowledge,
attitudes, and
behavior? A
longitudinal
study

27. Manns, 2015 A cross-sectional
study to examine
evidence-based
practice skills
and behaviors of
physical therapy
graduates: is
there a
knowledge-to-
practice gap?

28. Mary, 2014 Teaching evidence-
based practice
and research
through blended
learning to
undergraduate
midwifery

Participants

Entry-level students
in physiotherapy,
podiatry, health
science, medical
radiations, and
human
movement.

Nursing students
enrolled in a 2-
year registered
nurse-to -
Bachelor of
Science Nursing
program

Entry-level pre-
registered
bachelor and
master's
physiotherapy
students

80 physical therapy
graduates from 4
cohorts (i.e.,
1996-2000,
2002-2005,
2005-2008,
2009-2010)

First-year
undergraduate
midwifery
students

Study design

An observational
cross-sectional
analytic design

A descriptive,
pretest-posttest,
quasi-
experimental
design

A longitudinal pre-
post design

Cross-sectional
mixed-methods
study with 4
graduating
cohorts

The use of blended
learning to teach
evidence-based
practice

Outcomes assessed

To explore the pattern of Australia

change in self-
reported and actual
evidence-based
practice outcomes
after one or two
evidence-based
practice courses
among entry-level
students and to
consider the size of
the change

Attitude toward research, Taiwan

classroom
engagement, group
learning, self-
directed learning,
core professional
abilities, perception
of teaching
strategies, and
research knowledge.

To explore self-reported  Australia

evidence-based
practice profiles
(incorporating

knowledge, attitudes,

and behaviors) and
actual evidence-
based practice
knowledge of
students following
exposure to
evidence-based
practice training
courses.

To examine differences in Canada

evidence-based
practice behaviors
and knowledge
among different
cohorts of students
trained in different
curricula within the
same university

To describe the design,

delivery, and
evaluation of an
undergraduate
evidence-based
practice and research

The country study
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Reason for exclusion

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, study
participants were
registered nurses
and so do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice

(Continues)
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publication) Study title Participants Study design Outcomes assessed was conducted Reason for exclusion
students from a blended learning educational
practice-based course interventions.
perspective Also, the outcomes
measured do not
meet the inclusion
criteria
29. McCurry, 2009  Teaching 72 junior The use of a Likert To develop innovative United States of The study does not
undergraduate baccalaureate scale to strategies for America compare evidence-
nursing research: nursing students determine the teaching informed practice
a comparison of effectiveness of a undergraduate educational
traditional and newly developed nursing research that interventions to
innovative innovative engages millennial evidence-based
approaches for educational learners and to practice
success with intervention on compare students' educational
millennial evidence-based perceived interventions.
learners practice versus effectiveness of Also, the outcomes
traditional innovative strategies measured do not
teaching methods to traditional meet the inclusion
of evidence- assignments criteria
based practice
30. McEvoy, 2018 Changes in 56 undergraduate Mixed methods with  Self-reported evidence-  Australia The study does not
physiotherapy physiotherapy an explanatory based practice compare evidence-
students' students from the sequential design knowledge, attitudes informed practice

knowledge and

first year to

and behaviors, and

educational

perceptions of graduation actual knowledge of interventions to
evidence-based evidence-based evidence-based
practice from the practice practice
first year to educational
graduation: a interventions
mixed-method

31. Miller, 2003 Adapting an 1, 862 men Not stated Not relevant to this United States of The aims and

32. Morris, 2016

33. Ruzafa-
Martinez, 2016

evidence-based
intervention:
tales of the
hustler project

The use of team-

based learning in
a second-year
undergraduate
pre-registration

Second-year

undergraduate
pre-registration
nursing students

A post-intervention

evaluation
involving; a cross-
sectional
questionnaire

review

Course organization

using team-based

learning, perceptions

of team-based
learning, and

America

United Kingdom

objectives of the
study are not
relevant to this
systematic review.
The outcomes
measure do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to

nursing course survey, perceptions of team evidence-based
on evidence- structured performance practice
informed interviews with a educational

decision making

Effectiveness of an

Evidence-Based
Practice (EBP)
course on the
EBP competence
of
undergraduate

Undergraduate

nursing students
enrolled in the
second or third
year of their
nursing degree

convenience
sample of 10
students, and
student test
results

A prospective, quasi-

experimental
study was
performed in a
non-randomized
intervention
group of nursing

Evidence-based practice

attitude, skills, and
knowledge

Spain

interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
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Study title Participants Study design Outcomes assessed was conducted Reason for exclusion

34. Neville, 2008

36. Raines, 2016

37. Santiago, 2018

nursing students:

a quasi-
experimental
study

Evidence-based
practice.
Creating a spirit
of inquiry to
solve clinical
nursing
problems

Knowledge and
competence of
nursing faculty
regarding
evidence-based
practice

A collaborative
strategy to bring
evidence into
practice

Evidence-based
practice
knowledge,
attitude, access,
and confidence:
a comparison of
dental hygiene
and dental
students

10 professional
nurses pursuing
their Bachelor of
Science in
Nursing degrees

A convenience
sample of 20
Registered
Nurses-to-
Bachelor of
Science in
Nursing faculty
members.

Second-semester
junior year
students in a
traditional
Bachelor of
Science in
Nursing program

students who
attended an
evidence-based
practice course
and a control
group of nursing
students who
did not

Case method
approach

To explore the levels of

evidence available in
the conduct of
evidence-based
literature search
activities, to identify
barriers in the
conduct of evidence-
based practice, to
gain an
understanding of
professional nurses'
perception regarding
the use of evidence-
based practice in
clinical decision
making.

A descriptive study of Faculty members'

an online tutorial
and resource
center titled
“introduction to
evidence-based
practice: focusing
on the
must-know”

A collaborative
teaching strategy
was implemented
with student
nurses who were
engaged in a 4-
weeks clinical
rotation on a
dedicated
educational unit.

19 dental hygiene and Pre- and post-

96 dental
students

intervention
survey

knowledge of
evidence-based
practice, faculty
members' self-
confidence about
their competency in
evidence-based
practice

To evaluate students'

understanding of the
developed
collaborative strategy
and the quality of
their work

Evidence-based practice

knowledge, attitude,
access, and
confidence

United States of
America

United States of
America

United States of
America

United States of
America

educational
interventions.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the outcomes
measured, and
study participants
do not meet the
inclusion criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the study
participants do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

(Continues)
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Study ID (lead
author, year of
publication)

38. Scurlock-
Evans, 2017

39. Serfass, 2018

40. Smith-
Strom, 2012

Study title

To embed or not to
embed: a
longitudinal
study exploring
the impact of
curriculum
design on the
evidence-based
practice profiles
of UK pre-
registration
nursing students

You're teaching
evidence-based
practice to BSN
students...But
are they
learning?

Culture crush
regarding
nursing students'
experience of
implementation
of evidence-
based practice in
clinical practice

41. Zelenikova, 2014 Perceptions of the

42. Cardoso, 2018

effectiveness of
evidence-based
practice courses
by Czech nursing
and midwifery
students

Evidence-based
practice
educational
program in
nursing students'
evidence-based
practice beliefs
and knowledge,
and the extent of
their evidence-
based practice
implementation

Campbell

KUMAH ET AL

Collaborahon

Participants

A convenience

sample of 56 pre-
registration
nursing students
(55.4% studying
an embedded
evidence-based
practice
curriculum and
44.6% studying a
modular
evidence-based
practice
curriculum)

A convenience

sample of nursing
students nearing
completion in a
traditional
Bachelor of
Science in
Nursing program
was recruited
from two campus
sites of one
nursing program

14 female

undergraduate
second-year
nursing students

119 nursing and

midwifery
students who
were pursuing
either a
bachelor's or
master's degree
program

An ongoing study

Study design

A longitudinal panel
study design

A multisite, cross-
sectional,

descriptive study

A focus group
method was
adopted

A descriptive cross-
sectional survey

An ongoing study

Outcomes assessed

Frequency of evidence-

based practice
implementation,
attitude toward
evidence-based
practice, knowledge,

and skills in retrieving

and reviewing
evidence, and
knowledge and skills
in applying and
sharing evidence-
based practice

Evidence-based practice

knowledge

To examine nursing

students'
experiences of the
implementation of
evidence-based
practice

Students' perception of

the effectiveness of
evidence-based
practice courses

An ongoing study

The country study
was conducted

United Kingdom

United States of
America

Norway

Czech Republic

An ongoing study in
Portugal

Reason for exclusion

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria

The study does not

compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria

An ongoing study.

Also, the study
does not compare
evidence-informed
practice
educational
interventions to
evidence-based
practice
educational
interventions.
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43. Shorten, 2001 Developing
information

literacy: a key to
evidence-based
nursing

Participants

Nursing students

Study design

The use of a
curriculum-
integrated model
through lectures
and laboratory/
tutorial sessions

Collaborahon

Outcomes assessed

To help nurses develop

an awareness of the
nursing literature, the
skills to locate and
retrieve it, and skills
required in its

The country study
was conducted

Australia

c Campbell L WILEY 31 of 39

Reason for exclusion

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based

44. Jalali-Nia, 2011 Effects of evidence-

based education

41 second-year
undergraduate

on Iranian nursing students with a
nursing students' studying two-
knowledge and subject modules group

attitude or medical-
surgical courses
(musculoskeletal
and
gastrointestinal

systems)

45. Vetter, 2017 Tactics for teaching 58 students on a

evidence-based Master of Likert scale to
practice: Nursing degree explore the
enhancing active program student's
learning

strategies with a
large class of
graduate EBP
research in
nursing students

46. Teaching evidence-
Bebermeyer, based practice at
2011 the University of

Texas Dental
Branch at
Houston

Not a primary
research

DECLARATIONS OF INTEREST

The review team declares no potential conflicts of interest.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW
In this review, we made every effort to identify eligible studies by
following the methods outlined in the protocol.

In the protocol, we planned to assess whether evidence-
informed practice compared to evidence-based practice educa-
tional interventions improve knowledge, attitudes, understanding,
and behavior of undergraduate health and social care students

toward the application of evidence into practice. In addition, we

A quasi-experimental
post-test design

comparison

The use of a 5-point

perception about
the effectiveness
of the evidence-
based practice
learning activity

Not a primary
research

evaluation practice
educational
interventions.
Also, the outcomes
measured do not
meet the inclusion

criteria

Participants' knowledge  Iran
of the principles of
evidence-based
education,
participants'
knowledge about the
subject matter (i.e.,
musculoskeletal and
gastrointestinal
systems),
participants'
attitudes toward
evidence-based
education

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.

United States of
America

To explore participants'
perception about the
effectiveness of the
evidence-based
practice learning
activity

The study does not
compare evidence-
informed practice
educational
interventions to
evidence-based
practice
educational
interventions.
Also, the outcomes
measured do not
meet the inclusion
criteria

Not a primary research Not a primary Not primary research.

research

aimed to assess the impact of evidence-informed practice and/or
evidence-based practice educational programs on patient out-
comes. Examples of patient outcome indicators that we planned to
assess include user experience, length of hospital stay, nosocomial
infections, patient and health practitioner satisfaction, mortality,
and morbidity rates. However, we could not explore these
objectives in the final review because we did not identify any

eligible studies for inclusion.

PUBLISHED NOTES
Characteristics of excluded studies
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Baarends et al., 2017
Reason for exclusion

Balakas and Sparks, 2010

Reason for exclusion

Bebermeyer, 2011
Reason for exclusion

Boruff and Thomas, 2011

Reason for exclusion

Brancato, 2006
Reason for exclusion

Cardoso, 2018
Reason for exclusion

Christie et al., 2012
Reason for exclusion

Cosme et al.,, 2018
Reason for exclusion

Davidson and Candy, 2016

Reason for exclusion

Finotto et al., 2010
Reason for exclusion

Finotto et al., 2013
Reason for exclusion

Florin et al., 2011
Reason for exclusion

Halcomb and Peters, 2009

Reason for exclusion

Heye and Stevens, 2009

Reason for exclusion

Hoffmann et al., 2014
Reason for exclusion

Campbell
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The study does not compare evidence-based practice educational interventions to
evidence-informed practice educational interventions.

The study does not compare evidence-based practice to evidence-informed
practice educational interventions.

Not a primary research

The study does not compare evidence-based practice educational interventions to
evidence-informed practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

This is an ongoing study. Also, the study does not compare evidence-informed
practice educational interventions to evidence-based practice educational
interventions.

Not a primary study.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, participants of the
study were registered nurses.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured did not meet the inclusion criteria.

Study does not compare evidence-informed practice educational interventions to
evidence-based practice educational interventions. Also, the full text of study is
not available in English.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

Though the study determines the relationship between research utilization, which
is a component of the evidence-informed practice model (McSherry, 2007), and
evidence-based practice, it does not specifically compare evidence-informed
practice educational interventions to evidence-based practice educational
interventions.

Study does not compare evidence-informed practice educational interventions to
evidence-based practice educational interventions. Also, the outcomes
measured did not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the measured
outcomes did not meet the inclusion criteria.

Though study focusses on shared decision making, which is a component of
McSherry's (2007) evidence-informed practice model, the study does not
specifically compare evidence-informed practice educational interventions to
evidence-based practice educational interventions.
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Jalali-Nia et al., 2011
Reason for exclusion

Jang et al., 2015
Reason for exclusion

Janke et al., 2012
Reason for exclusion

Jelsness-Jorgensen, 2015
Reason for exclusion

Katz et al., 2014
Reason for exclusion

Keib et al., 2017
Reason for exclusion

Kim et al., 2009

Reason for exclusion

Laurence and Smith, 2014
Reason for exclusion

Lauver et al., 2009
Reason for exclusion

Leach et al., 2016
Reason for exclusion

Leake, 2004
Reason for exclusion

Lewis et al., 2016
Reason for exclusion

Liou et al., 2013
Reason for exclusion

Long et al., 2011
Reason for exclusion

Manns et al,, 2015
Reason for exclusion
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The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

Full text of the article is not in English. However, from the title of the study, it does
not compare evidence-informed practice educational interventions to
evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

Though the study is focused on elements/terms, which are relevant to both
evidence-based practice and evidence-informed practice (i.e. critical thinking,
critical appraisal skills research utilization, relevance of research for clinical
practice), the study does not compare evidence-informed practice educational
interventions to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

Not a primary study

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the measured
outcomes do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, study participants
were registered nurses and so do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

(Continues)
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Mary et al,, 2014
Reason for exclusion

McCurry and Martins, 2010
Reason for exclusion

McEvoy et al., 2018
Reason for exclusion

Miller, 2003
Reason for exclusion

Morris, 2016
Reason for exclusion

Neville and Horbatt, 2008
Reason for exclusion

Orta et al., 2016
Reason for exclusion

Raines, 2016
Reason for exclusion

Ruzafa-Martinez et al., 2016
Reason for exclusion

Santiago et al., 2018
Reason for exclusion

Scurlock-Evans et al., 2017
Reason for exclusion

Serfass and Hagedorn Wonder, 2018
Reason for exclusion

Shorten et al., 2001
Reason for exclusion

Smith-Strom et al., 2012
Reason for exclusion

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The aims and objectives of the study are not relevant to this systematic review.
The outcomes measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured, and the study participants do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the study
participants do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

The study does not compare evidence-informed practice educational interventions
to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.
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The study does not compare evidence-informed practice educational interventions

to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.

Zelenikova and Jarosova, 2014
Reason for exclusion

The study does not compare evidence-informed practice educational interventions

to evidence-based practice educational interventions. Also, the outcomes
measured do not meet the inclusion criteria.
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support.

REFERENCES

INCLUDED STUDIES
EXCLUDED STUDIES

Baarends, E., Van der Klink, M., & Thomas, A. (2017). An exploratory study
on the teaching of evidence-based decision making. The Open
Journal of Occupational Therapy, 5(3), Article 8.

Balakas, K., & Sparks, L. (2010). Teaching research and evidence-based
practice using a service-learning approach. Journal of Nursing
Education, 49(12), 691-695.

Bebermeyer, R. D. (2011). Teaching evidence-based practice at the
University of Texas Dental Branch at Houston. Texas Dental Journal,
128(2), 183-185.

Boruff, J. T., & Thomas, A. (2011). Integrating evidence-based practice and
information literacy skills in teaching physical and occupational
therapy students. Health Information and Libraries Journal, 28(4),
264-272.

*Brancato, V. C. (2006). An innovative clinical practicum to teach
evidence-based practice. Nurse Educator, 31(5), 195-199.

*Cardoso, D. (2018). Evidence-based practice educational programme in nursing
students' evidence-based practice beliefs and knowledge, and the extent of
their evidence-based practice implementation. National Library of
Medicine. https://clinicaltrials.gov/ct2/show/NCT03411668

Christie, J., Hamill, C., & Power, J. (2012). How can we maximize nursing
students' learning about research evidence and utilization in
undergraduate, preregistration programmes? A discussion paper.
Journal of Advanced Nursing, 68(12), 2789-2801.

Cosme, S., Milner, K. A, & Wonder, A. (2018). Benchmarking of
prelicensure nursing students' evidence-based practice knowledge.
Nurse Educator, 43(1), 50-53.

Davidson, S. J., & Candy, L. (2016). Teaching EBP using game-based
learning: improving the student experience. Worldviews on Evidence-
Based Nursing, 13(4), 285-293.

Finotto, S., Chiesi, I, Mecugni, D., Casali, P., Doro, L. M., & Lusetti, S.
(2010). Evidence-based practice in nursing curricula: the experience
of nursing degree course of Reggio Emilia. A pilot study. Professioni
Infermieristiche, 63(3), 161-171.

Finotto, S., Carpanoni, M., Turroni, E. C., Camellini, R., & Mecugni, D.
(2013). Teaching evidence-based practice: developing a curriculum
model to foster evidence-based practice in undergraduate student
nurses. Nurse education in practice, 13(5), 459-465.

Florin, J., Ehrenberg, A., Wallin, L., & Gustavsson, P. (2011).
Educational support for research utilization and capability
beliefs regarding evidence-based practice skills: a national
survey of senior nursing students. Journal of Advanced Nursing,
68(4), 888-897.

Halcomb, E. J.,, & Peters, K. (2009). Nursing student feedback on
undergraduate research education: implications for teaching and
learning. Contemporary Nurse, 33(1), 59-68.

*Heye, M. L., & Stevens, K. R. (2009). Using new resources to teach
evidence-based practice. Journal of Nursing Education, 48, 334-339.

Hoffmann, T. C., Bennett, S., Tomsett, C., & Del Mar, C. (2014). Brief
training of student clinicians in shared decision making: a single-blind
randomized controlled trial. Journal of General Internal Medicine,
29(6), 844-849.

Jalali-Nia, S. F., Salsali, M., Dehghan-Nayeri, N., & Ebadi, A. (2011). Effects
of evidence-based education on Iranian nursing students' knowledge
and attitude. Nursing & Health Sciences, 13(2), 221-227. https://doi.
org/10.1111/j.1442-2018.2011.00603.x

Jang, K.-S., Kim, E. A,, & Park, H. (2015). The Effects of an Evidence-based
Nursing Course Using Action Learning on Undergraduate Nursing
Students. The Journal of Korean Academic Society of Nursing
Education, 21(1), 119-128.

Janke, R., Pesut, B., & Erbacker, L. (2012). Promoting information literacy
through collaborative service learning in an undergraduate research
course. Nurse Education Today, 32(8), 920-923.

Jelsness-Jorgensen, L. P. (2015). Does a 3-week critical research appraisal
course affect how students perceive their appraisal skills and the
relevance of research for clinical practice? A repeated cross-
sectional survey. Nurse Education Today, 35(1), e1-e5.

Katz, R. V., Shamia, H. A., Dearing, B. A., Kang, P. D., Li, L., & Chang, A
(2014). Skills in assessing the professional literature (SAPL): A 7-year
analysis of student EBD performance. The Journal of Evidence-Based
Dental Practice, 14(3), 102-110.

Keib, C. N., Cailor, S. M., Kiersma, M. E., & Chen, A. M. H. (2017). Changes
in nursing students' perceptions of research and evidence-based
practice after completing a research course. Nurse Education Today,
54, 37-43.

Kim, S. C., Brown, C. E., Fields, W., & Stichler, J. F. (2009). Evidence-based
practice-focused interactive teaching strategy: a controlled study.
Journal of Advanced Nursing, 65(6), 1218-1227.

*Laurence, B., & Smith, D. (2014). Evidence-based dental education:
suggested course outlines for first- and second-year dental


https://clinicaltrials.gov/ct2/show/NCT03411668
https://doi.org/10.1111/j.1442-2018.2011.00603.x
https://doi.org/10.1111/j.1442-2018.2011.00603.x

KUMAH ET AL.

36 of 39 WILEY— c Campbell

Collaborahon

hygiene students. International Journal of Dental Hygiene, 12(3),
234.

Lauver, L. S., West Margaret, M., Campbell, T. B., Herrold, J., &
Wood, G. C. (2009). Toward evidence-based teaching: evaluating
the effectiveness of two teaching strategies in an associate degree
nursing program. Teaching and Learning in Nursing, 4(4), 133-138.

Leach, M. J., Hofmeyer, A., & Bobridge, A. (2016). The impact of research
education on student nurse attitude, skill and uptake of evidence-
based practice: a descriptive longitudinal survey. Journal of Clinical
Nursing, 25(1-2), 194-203.

Leake, P. Y. (2004). Teaming with students and a sacred cow contest to
make changes in nursing practice. Journal of Continuing Education in
Nursing, 35(6), 271-277.

Lewis, L. K., Wong, S. C., Wiles, L. K., & McEvoy, M. P. (2016). Diminishing
Effect Sizes with Repeated Exposure to Evidence-Based Practice
Training in Entry-Level Health Professional Students: A Longitudinal
Study. Physiotherapy Canada. Physiothérapie Canada, 68(1), 73-80.

Liou, S. R, Cheng, C. Y., Tsai, H. M., & Chang, C. H. (2013). Innovative
strategies for teaching nursing research in Taiwan. Nursing Research,
62(5), 335-343.

Published and unpublished data

Long, K., McEvoy, M., Lewis, L., Wiles, L., Williams, M., & Olds, T. (2011).
Entry-level evidence-based practice training in physiotherapy
students: does it change knowledge, attitudes, and behaviour? A
longitudinal study. The Internet Journal of Allied Health Sciences and
Practice, 9(3), Article 5.

*Manns, P. J., Norton, A. V., & Darrah, J. (2015). Cross-sectional study to
examine evidence-based practice skills and behaviours of physical
therapy graduates: is there a knowledge-to-practice gap? Physical
Therapy, 95(4), 568-578.

Mary, S., Julie, J., & Jennifer, G. (2014). Teaching evidence based practice
and research through blended learning to undergraduate midwifery
students from a practice based perspective. Nurse Education in
Practice, 14(2), 220-224.

McCurry, M. K., & Martins, D. C. (2010). Teaching undergraduate nursing
research: a comparison of traditional and innovative approaches for
success with millennial learners. Journal of Nursing Education, 49(5),
276-279.

*McEvoy, M. P,, Lewis, L. K., & Luker, J. (2018). Changes in physiotherapy
students' knowledge and perceptions of EBP from first year to
graduation: A mixed methods study. BMC Medical Education, 18(1),
109.

Published and unpublished data
*Miller, R. L. (2003). Adapting an evidence-based intervention: Tales
of the hustler project. AIDS Education and Prevention, 15(1),
127-138.

Morris, J. (2016). The use of team-based learning in a second year
undergraduate pre-registration nursing course on evidence-
informed decision making. Nurse education in practice, 21, 23-28.

Neville, K., & Horbatt, S. (2008). Evidence-based practice. creating a spirit
of inquiry to solve clinical nursing problems. Orthopaedic Nursing,
27(6), 331-337.

Orta, R., Messmer, P. R., Valdes, G. R, Turkel, M., Fields, S. D., & Wei, C. C.
(2016). Knowledge and competency of nursing faculty regarding
evidence-based practice. Journal of Continuing Education in Nursing,
47(9), 409-419.

Published and unpublished data
*Raines, D. A. (2016). A collaborative strategy to bring evidence into
practice. Worldviews on Evidence-Based Nursing, 13(3), 253-255.

Ruzafa-Martinez, M., Lopez-lborra, L., Armero Barranco, D., & Ramos-
Morcillo, A. J. (2016). Effectiveness of an evidence-based practice
(EBP) course on the EBP competence of undergraduate nursing
students: A quasi-experimental study. Nurse Education Today, 38,
82-87.

*Santiago, V., Cardenas, M., Charles, A. L., Hernandez, E., Oyoyo, U., &
Kwon, S. R. (2018). Evidence-based practice knowledge, attitude,
access and confidence: a comparison of dental hygiene and dental
students. The Journal of Dental Hygiene, 92(2), 31-37.

Scurlock-Evans, L., Upton, P., Rouse, J., & Upton, D. (2017). To embed or
not to embed? A longitudinal study exploring the impact of
curriculum design on the evidence-based practice profiles of UK
pre-registration nursing students. Nurse Education Today, 58, 12-18.

Serfass, R. L., & Hagedorn Wonder, A. (2018). You're teaching evidence-
based practice to bsn students...But are they learning? Nursing
Education Perspectives, 39(3), 172-174.

Shorten, A., Wallace, M. C., & Crookes, P. A. (2001). Developing
information literacy: A key to evidence-based nursing. International
Nursing Review, 48(2), 86-92. https://doi.org/10.1046/].1466-7657.
2001.00045.x

Smith-Strom, H., Kjersti, O., Cathrine, R. E., Torill, L., Smith-Strom, H.,
Kjersti, O., Cathrine, R. E., & Torill, L. (2012). Culture crush regarding
nursing students' experience of implementation of evidence-based
practice in clinical practice. Nordic Journal of Nursing Research 2012,
32(4), 55-59.

Vetter, M. J., & Latimer, B. (2017). Tactics for teaching evidence-based
practice: enhancing active learning strategies with a large class of
graduate EBP research in nursing students. Worldviews on Evidence-
Based Nursing, 14(5), 419-421. https://doi.org/10.1111/wvn.12227

Zelenikova, R., & Jaro3ova, D. (2014). Perception of the effectiveness of
evidence-based practice courses by Czech nursing and midwifery
students. Central European Journal of Nursing and Midwifery, 5(4),
169-175.

STUDIES AWAITING CLASSIFICATION
ONGOING STUDIES

OTHER REFERENCES

ADDITIONAL REFERENCES

Adams, S. (2009). Use of evidence-based practice in school nursing:
survey of school nurses at a national conference. The Journal of
School Nursing, 25(4), 302-313.

Almost, J., Gifford, W. A., Doran, D., Ogilvie, L., Miller, C., Rose, D. N., &
Squires, M. (2013). Correctional nursing: A study protocol to develop
an educational intervention to optimize nursing practice in a unique
context. Implementation Science, 7(8), 1-6.

Andre, B, Aune, A. G, & Braend, J. A. (2016). Embedding evidence-based
practice among nursing undergraduates: Results from a pilot stud.
Nurse Education Practice, 18, 30-35.

Ashtorab, T., Pashaeypoor, S., Rassouli, M., & Majd, H. A. (2014). The
effectiveness of evidence-based practice education in nursing
students based on Roger's diffusion of innovation model. Middle-
East Journal of Scientific Research, 19(10), 1388-1395.

Bevins, S., Jordan, J.,, & Perry, E. (2011). Reflecting on professional
development. Educational Action Research, 19(3), 399-411.

Borentein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (2005).
Comprehensive meta-analysis. Vol. Version 2. Biostat. www.Meta-
Analysis.com

Callister, L., Matsumura, G., Lookinland, S., Mangum, S., & Loucks, C.
(2005). Inquiry in baccalaureate nursing education: Fostering
evidence-based practice. Journal of Nursing Education, 44, 59-64.

Christie, J., Hamill, C., & Powers, J. (2012). How can we maximize nursing
students' learning about research evidence and utilization in
undergraduate, pre-registration programs? a discussion paper.
Journal of Advanced Nursing, 68(12), 2789-2801.

Closs, S., & Cheater, F. (1999). Evidence for nursing practice: A
clarification of the issues. Journal of Advanced Nursing, 30(1), 10-17.

Canadian Nurses Association. (2008). Code of ethics for registered nurses.
https://www.cna-aiic.ca/-/media/nurseone/page-content/pdf-en/
code_of_ethics_2008_e.pdf?la=en&hash=448923487913B93B1404
A9F96CDABA4B7A6FA63C


https://doi.org/10.1046/j.1466-7657.2001.00045.x
https://doi.org/10.1046/j.1466-7657.2001.00045.x
https://doi.org/10.1111/wvn.12227
http://www.Meta-Analysis.com
http://www.Meta-Analysis.com
https://www.cna-aiic.ca/-/media/nurseone/page-content/pdf-en/code_of_ethics_2008_e.pdf?la=en%26hash=448923487913B93B1404A9F96CDA8A4B7A6FA63C
https://www.cna-aiic.ca/-/media/nurseone/page-content/pdf-en/code_of_ethics_2008_e.pdf?la=en%26hash=448923487913B93B1404A9F96CDA8A4B7A6FA63C
https://www.cna-aiic.ca/-/media/nurseone/page-content/pdf-en/code_of_ethics_2008_e.pdf?la=en%26hash=448923487913B93B1404A9F96CDA8A4B7A6FA63C

KUMAH ET AL

Coldwell, M., Greany, T., Higgins, S., Brown, C., Maxwell, B., Stiell, B.,
Stoll, L., Willis, B., & Burns, H. (2017). Department for Education.
http://shura.shu.ac.uk/16140/1/Evidence-informed_teaching_-_an_
evaluation_of_progress_in_England.pdf

Coomarasamy, A., & Khan, K. S. (2004). What is the
evidence that postgraduate teaching in evidence based medicine
changes anything? A systematic review. British Medical Journal,
329(23), 1-5.

Canadian Physiotherapy Association. (2017). Standards of Practice for
physiotherapist in Alberta. https://www.physiotherapyalberta.ca/
files/standards_of_practice.pdf

Dawes, M., Summerskill, W., Glasziou, P., Cartabellotta, A., Martin, J., &
Hopayian, K. (2005). Sicily statement on evidence-based practice.
BioMed Council Medical Ethics, 5(1), 1.

Dawley, K., Bloch, J. R., Suplee, P. D., McKeever, A., & Scherzer, G. (2011).
Using a pedagogical approach to integrate evidence-based teaching
in an undergraduate women's health course. Worldviews Evidence-
Based Nursing, 8(2), 116-123.

DiCenso, A., Ciliska, D., & Cullum, N. (2005). Evidence-based nursing: A
guide to clinical practice. Mosby.

Dizon, J. M. R., Grimmer-Somers, K. A., & Kumar, S. (2012). Current
evidence on evidence-based practice training in allied health: A
systematic review of the literature. International Journal of Evidence
Based Healthcare, 10(4), 347-360.

Dufault, M. (2004). Testing a collaborative research utilization model to
translate best practices in pain management. Worldviews on
Evidence-Based Nursing, 1(1), 26-32.

Eccles, M., Grimshaw, J., Walker, A., Johnston, M., & Pitts, N. (2005).
Changing the behaviour of healthcare professionals: The use of
theory in promoting the uptake of research findings. Journal of
Clinical Epidemiology, 58(2), 107-112.

Epstein, I. (2009). Promoting harmony where there is commonly conflict:
Evidence-informed practice as an integrative strategy. Social Work in
Health Care, 48, 216-231.

Epstein (2011). Reconciling evidence-based practice, evidence-informed
practice, and practice-based research: The role of clinical data
mining. Social Work, 2011 56, 284-288.

Fernandez, R. S., Tran, D. T., & Ramjan, L. (2014). Comparison of four
teaching methods on evidence-based practice skills of postgraduate
nursing students. Nurse Education Today, 34(1), 61-66.

Fielding, J. E., & Briss, P. A. (2006). Promoting evidence-based public
health policy: Can we have better evidence and more action? Health
Affairs, 25(4), 969-978.

Flores-Mateo, G., & Argimon, J. M. (2007). Evidence based practice in
postgraduate health care education: A systematic review. BMC
Health Services Research, 7(19), 1-8.

Frenk, J., Chen, L., Bhutta, Z., Cohen, J., Crisp, N., & Evans, T. (2010).
Health professionals for a new century: Transforming education to
strengthen health systems in an interdependent world. The Lancet,
376, 1923-1958.

Fritsche, L., Greenhalgh, T., Falck-Ytter, Y., Neumayer, H. H., & Kunz, R.
(2002). Do short courses in evidence based medicine improve
knowledge and skills? Validation of Berlin Questionnaire and before
and after study of courses in evidence-based medicine. BMJ, 325,
1338-1341.

Gambrill, E. (2010). Evidence-informed practice: Antidote to propaganda
in the helping professions? Research on Social Work Practice, 20(3),
302-320.

Glasziou, P. (2005). Evidence-based medicine: Does it make a difference?
Make it evidence informed with a little wisdom. British Medical
Journal, 330(7482), 92.

Goodfellow, L. (2004). Can a journal club bridge the gap between research
and practice? Nurse Educator, 29, 107-110.

Greenhalgh, T., Robert, G., & Bate, P. (2005). Diffusion of innovations in
health service organisations: A systematic literature review. Blackwell.

c Campbell L WILEY 37 of 39

Collaborahon

Greenhalgh, T., Howick, J., & Maskrey, N. (2014). Evidence based
medicine: A movement in crisis? British Medical Journal, 348,
g3725.

Grimshaw, J., Eccles, M., & Tetroe, J. (2004). Implementing clinical
guidelines: Current evidence and future implications. Journal of
Continuing Education in the Health Professions, 24(1), 31-37.

Haggman-Laitila, A., Mattila, L. R., & Melender, H. L. (2016). Educational
interventions on evidence-based nursing in clinical practice: A
systematic review with qualitative analysis. Nurse Education Today,
43, 50-59.

Health and Care Professions Council. (2012). Standards of proficiency-
paramedics.  http://www.hpcuk.org/assets/documents/1000051C
Standards_of_Proficiency_Paramedics.pdf

Heye, M. L., & Stevens, K. R. (2009). Using new resources to teach
evidence-based practice. Journal of Nursing Education, 48, 334-339.

Higgins, J. P. T. & Green, S. (Eds). (2011). Vol. Version 5.1.0 (updated
March 2011). The Cochrane Collaboration. http://handbook.
cochrane.org/

Huston, C. J. (2010). Professional issues in nursing. Challenges and
opportunities (2nd ed.). LWW.

Joanna Briggs Institute. (2014). The Joanna Briggs Institute Reviewers'
manual.

Kelly, M. P., Heath, I., Howick, J., & Greenhalgh, T. (2015). The importance
of values in evidence-based medicine. Biomed Central Medical Ethics,
16(1), 69.

Kim, S. C., Brown, C. E., Fields, W., & Stichler, J. F. (2009). Evidence-based
practice-focused interactive teaching strategy: A controlled study.
Journal of Advanced Nursing, 65(6), 1218-1227.

Knops, A. M., Vermeulen, H., Legemate, D. A., & Ubbink, D. T. (2009).
Attitudes, Awareness, and barriers regarding evidence-based
surgery among surgeons and surgical nurses. World Journal of
Surgery, 33(7), 1348-1355.

Kruszewski, A., Brough, E., & Killeen, M. B. (2009). Collaborative strategies
for teaching evidence-based practice in accelerated second-degree
program. Journal of Nursing Education, 48(6), 340-342.

Lau, R., Stevenson, F., Ong, B. N., Dziedzic, K., Eldridge, S., Everitt, H.,
Kennedy, A., Kontopantelis, E., Little, P., Qureshi, N., Rogers, A.,
Treweek, S., Peacock, R, & Murray, E. (2014). Addressing the
evidence to practice gap for complex interventions in primary care:
A systematic review of reviews protocol. British Medical Journal, 4(6),
1-6.

Lechasseur, K., Lazure, G., & Guilbert, L. (2011). Knowledge mobilized by a
critical thinking process deployed by nursing students in practical
care situations: a qualitative study. Journal of Advanced Nursing,
67(9), 1930-1940.

LoBiondo-Wood, G., Haber, C., Cameron, C., & Singh, M. (2013). Nursing
research in Canada: Methods, critical appraisal, and utilization (3rd ed.).
Elsevier.

Lockwood, C., Munn, Z.,, & Porritt, K. (2015). Qualitative research
synthesis: Methodological guidance for systematic reviewers
utilizing meta-aggregation. International Journal of Evidence-Based
Healthcare, 13(3), 179-187.

Masters, K. (2009). Role development in professional nursing practice (2nd
ed.). Jones and Bartlett.

McCormack, B., Rycroft-Malone, J., DeCorby, K., & Hutchinson, A. (2013).
A realist review of interventions and strategies to promote
evidence-informed healthcare: A focus on change agency.
Implementation Science, 107(8), 1-12.

McSherry, R. (2007). Developing, exploring and refining a modified whole
systems based model of evidence-informed nursing (Unpublished PhD
Thesis). School of Health and Social Care, Teesside University.

McSherry, R., Simmons, M., & Pearce, P. (2002). An introduction to
evidence-informed Nursing. In R. Mcsherry, M. Simmons, & P.
Abbott (Eds.), Evidence-informed nursing: A guide for clinical nurses
(pp. 1-13). Routledge.


http://shura.shu.ac.uk/16140/1/Evidence-informed_teaching_-_an_evaluation_of_progress_in_England.pdf
http://shura.shu.ac.uk/16140/1/Evidence-informed_teaching_-_an_evaluation_of_progress_in_England.pdf
https://www.physiotherapyalberta.ca/files/standards_of_practice.pdf
https://www.physiotherapyalberta.ca/files/standards_of_practice.pdf
http://www.hpcuk.org/assets/documents/1000051CStandards_of_Proficiency_Paramedics.pdf
http://www.hpcuk.org/assets/documents/1000051CStandards_of_Proficiency_Paramedics.pdf
http://handbook.cochrane.org/
http://handbook.cochrane.org/

KUMAH ET AL.

38 of 39 WILEY— c Campbell

Collaborahon

McTavish, J. (2017). Negotiating concepts of evidence-based
practice in the provision of good service for nursing and allied
health professional. Health Information and Libraries Journal, 34,
45-57.

Melnyk, B. M., & Fineout-Overholt, E. (2005). Evidence-based practice in
nursing & healthcare: A guide to best practice. Lippincott Williams &
Wilkins.

Melnyk, B. (2017). The difference between what is known and what is
done is lethal: Evidence-based practice is a key solution urgently
needed. Worldviews on Evidence-Based Nursing, 14(1), 3-4.

Melnyk, B., Fineout-Overholt, E., Stillwell, S. B., & Williamson, K. M.
(2010). Evidence-based practice: step by step: The seven steps of
evidence-based practice. American Journal of Nursing, 110(1), 51-53.

Melnyk, B. M., Fineout-Overholt, E., & Mays, M. (2008). The evidence-based
practice beliefs and implementation scales: Psychometric properties of
two new instruments. Worldviews on Evidence-Based Practic3, 5(4),
208-216. https://doi.org/10.1111/j.1741-6787.2008.00126.x

Melnyk, B. M., Gallagher-Ford, L., Long, L. E., & Fineout-Overholt, E.
(2014). The establishment of evidence-based practice competencies
for practicing registered nurses and advanced practice nurses in real-
world clinical settings: Proficiencies to improve healthcare quality,
reliability, patient outcomes, and costs. Worldviews on Evidence
Based Nursing, 11(1), 5-15.

Melnyk, B. M., & Newhouse, R. (2014). Evidence-based practice versus
evidence-informed practice: A debate that could stall forward
momentum in improving healthcare quality, safety, patient
outcomes, and costs. Worldviews on Evidence-based Nursing, 11(6),
347-349.

Miles, A., & Loughlin, M. (2011). Models in the balance: evidence-based
medicine versus evidence-informed individualized care. Journal of
Evaluation in Clinical Practice, 17, 531-536.

Moore, T. G. (2016). Vol. CCCH Working paper No. 5. Centre for Community
Child Health, Murdoch Childrens Research Institute. https://www.rch.
org.au/uploadedFiles/Main/Content/ccchdev/CCCH-Towards-a-model-
of-evidence-informed-decisio-making-and-service-delivery-Tim-Moore-
May.pdf

Nevo, I., & Slonim-Nevo, V. (2011). The myth of evidence-based practice:
towards evidence-informed practice. British Journal of Social Work,
41(1), 1-22.

Nursing and Midwifery Council. (2015). The code: Professional standards of
practice and behaviour for nurses and midwives. https://www.nmc.
org.uk/globalassets/sitedocuments/nmc-publications/nmc-code.pdf

Oh, E. G, Kim, S., Kim, S. S., Kim, S., Cho, E. Y., Yoo, J. S., Kim, H. S,
Lee, J. H, You, M. A, & Lee, H. (2010). Integrating evidence-based
practice into RN-to-BSN clinical nursing education. Journal of
Nursing Education, 49(7), 387-392.

Phillips, A. C., Lewis, L. K., McEvoy, M. P., Galipeau, J., Glasziou, P.,
Hammick, M., Moher, D., Tilson, J., & Williams, M. T. (2013). Protocol
for development of the guideline for reporting evidence based
practice educational interventions and teaching (GREET) statement.
BMC Medical Education, 13(9), 1-11.

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). Free Press.

Rohwer, A., Motaze, N. V., Rehfuess, E., & Young, T. (2017). Campbell
systematic reviews. The Campbell Collaboration, 4. https://doi.org/
10.4073/csr.2017.4

Sackett, D. L. (2000). Evidence-based medicine: How to practice and teach
EBM (2nd ed.). Churchill Livingstone.

Sackett, D. L., Rosenberg, W. M. C., Gray, J. A. M,, Haynes, R. B., &
Richardson, W. S. (1996). Evidence-based medicine: What it is and
what it isn't. British Medical Journal, 7172(2), 312.

Sandelowski, M., Leeman, J., Knafl, K., & Crandel, J. L. (2012). Text-in-
context: A method for extracting findings in mixed-methods
research synthesis studies. Journal of Advanced Nursing, 69(6),
1428-1437.

Sarkies, M. N., Bowles, K. A,, Skinner, E. H., Haas, R, Lane, H., & Haines, T. P.
(2017). The effectiveness of research implementation strategies for
promoting evidence-informed policy and management decisions in
healthcare: a systematic review. Implementation Science, 12(1), 132.

Scherer, S., & Smith, M. (2002). Teaching evidence-based practice in
academic and clinical settings. Cardiopulmonary Physical Therapy
Journal, 13(2), 23-27.

Schmidt, N. A., & Brown, J. M. (2007). Use of the innovation-decision
process teaching strategy to promote evidence-based practice.
Journal of Professional Nursing, 23(3), 150-156.

Schoonees, A., Rohwer, A., & Young, T. (2017). Evaluating evidence-based
health care teaching and learning in the undergraduate human
nutrition; occupational therapy; physiotherapy; and speech,
language and hearing therapy programs at a sub-Saharan African
academic institution. PLoS One, 12(2), 1-18.

Scott, K., & Mcsherry, R. (2009). Evidence based nursing: Clarifying the
concept for nurses in practice. Journal of Clinical Nursing, 18,
1085-1095.

Shlonsky, A., & Stern, S. B. (2007). Reflections on the teaching of
evidence-based practice. Research on Social Work Practice, 17,
603-611.

Smith, R., & Rennie, D. (2014). Evidence based medicine-an oral history.
The Journal of the American Medical Association, 311(4), 365-367.

Stevens, K. R. (2004). ACE learn about EBP: ACE Star Model of Knowledge
Transformation. Academic Center for Evidence-Based Practice. The
University of Texas Health Science Center at San Antonio. http://
www.acestar.uthscsa.edu/Learn_Model.htm

Straus, S. E., Ball, C., Balcombe, N., Sheldon, J., & McAlister, F. A. (2005).
Teaching evidence-based medicine skills can change practice in a
community hospital. Journal of General Internal Medicine, 20(4),

340-343.

Straus, S. E., Tetroe, J., & Graham, |. (2009). Defining knowledge
translation. Canadian Medical Association Journal, 181(3-4),
165-168.

Straus, S. E., Glasziou, P., Richardson, W. S., & Haynes, R. B. (2011).
Evidence-based medicine: How to practice and teach it (4th ed.).
Churchill Livingstone Elsevier.

Tickle-Degnen, L., & Bedell, G. (2003). Hierarchy and hierarchy: A critical
appraisal of the “levels of evidence” as a tool for clinical decision-
making. The American Journal of Occupational Therapy, 75(2), 234-237.

Tilson, J. K., Kaplan, S. L., Harris, J. L, Hutchinson, A, llic, D,
Niederman, Potomkova, J., & Zwolsman, S. E. (2011). Sicily statement
on classification and development of evidence-based practice learning
assessment tools. BMC Medical Education, 78(11), 1-10.

Titler, M. G. (2008). Chapter 7: The evidence for evidence-based practice
implementation. In R. G. Hughes (Ed.), Patient safety and quality: an
evidence-based handbook for nurses. Agency for Healthcare Research
and Quality (US)

Titler, M. G., Kleiber, C., & Steelman, V. J. (2001). The lowa model of
evidence-based practice to promote quality care. Critical care
Nursing Clinics of North America, 13(4), 497-509.

World Health Organisation. (2017). Facilitating evidence-based practice in
nursing and midwifery in the WHO European Region. http://www.euro.
who.int/__data/assets/pdf_file/0017/348020/WHO06_EBP_report_
complete.pdf?ua=1

Woodbury, M. G., & Kuhnke, J. (2014). Evidence-based practice vs.
evidence-based practice: what's the difference? Wood Care Canada,
12(1), 18-21.

Yost, J., Ganann, R., Thompson, D., Aloweni, F., Newman, K., Hazzan, A.,
McKibbon, A., Dobbins, M., & Ciliska, D. (2015). The effectiveness of
knowledge interventions for promoting evidence-informed decision-
making among nurses in tertiary care: A systematic review and meta-
analysis. BioMed Council Implementation Science, 10, 1-15. https://
doi.org/10.1186/513012-015-0286-1


https://doi.org/10.1111/j.1741-6787.2008.00126.x
https://www.rch.org.au/uploadedFiles/Main/Content/ccchdev/CCCH-Towards-a-model-of-evidence-informed-decisio-making-and-service-delivery-Tim-Moore-May.pdf
https://www.rch.org.au/uploadedFiles/Main/Content/ccchdev/CCCH-Towards-a-model-of-evidence-informed-decisio-making-and-service-delivery-Tim-Moore-May.pdf
https://www.rch.org.au/uploadedFiles/Main/Content/ccchdev/CCCH-Towards-a-model-of-evidence-informed-decisio-making-and-service-delivery-Tim-Moore-May.pdf
https://www.rch.org.au/uploadedFiles/Main/Content/ccchdev/CCCH-Towards-a-model-of-evidence-informed-decisio-making-and-service-delivery-Tim-Moore-May.pdf
https://www.nmc.org.uk/globalassets/sitedocuments/nmc-publications/nmc-code.pdf
https://www.nmc.org.uk/globalassets/sitedocuments/nmc-publications/nmc-code.pdf
https://doi.org/10.4073/csr.2017.4
https://doi.org/10.4073/csr.2017.4
http://www.acestar.uthscsa.edu/Learn_Model.htm
http://www.acestar.uthscsa.edu/Learn_Model.htm
http://www.euro.who.int/__data/assets/pdf_file/0017/348020/WH06_EBP_report_complete.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0017/348020/WH06_EBP_report_complete.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0017/348020/WH06_EBP_report_complete.pdf?ua=1
https://doi.org/10.1186/s13012-015-0286-1
https://doi.org/10.1186/s13012-015-0286-1

KUMAH ET AL

Young, T., Rohwer, A., Volmink, J., & Clarke, M. (2014). What are the
effects of teaching evidence-based health care (EBHC)?: Overview
of systematic reviews. PLoS One, 9(1), 1-13. https://doi.org/10.
1371/journal.pone.0086706

Zhang, Q., Zeng, T., Chen, Y., & Li, X. (2012). Assisting undergraduate
nursing students to learn evidence-based practice through self-
directed learning and workshop strategies during clinical practicum.
Nurse Education Today, 32, 570-575.

SUPPORTING INFORMATION
Additional supporting information can be found online in the

Supporting Information section at the end of this article.

c Campbell L WILEY 39 of 39

Collaborahon

How to cite this article: Kumah, E. A., McSherry, R., Bettany-
Saltikov, J., van Schaik, P., Hamilton, S., Hogg, J., &
Whittaker, V. (2022). Evidence-informed vs evidence-based
practice educational interventions for improving knowledge,
attitudes, understanding and behaviour towards the
application of evidence into practice: A comprehensive
systematic review of undergraduate students. Campbell
Systematic Reviews, 18, e1233.
https://doi.org/10.1002/cl2.1233


https://doi.org/10.1371/journal.pone.0086706
https://doi.org/10.1371/journal.pone.0086706
https://doi.org/10.1002/cl2.1233



