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“Tell me and I will forget.

Show me and | will remember.
Involve me and | will understand.
Step back and I will act.”

Old Chinese Proverb
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Resumo

Introducdo: A prética baseada em evidéncias (PBE) evita a inseguranca/ineficiéncia e melhora a
qualidade dos cuidados de satde. No entanto, a implementacdo e a sustentabilidade da PBE sdo um
desafio para as organizac@es de salde tendo em conta as lacunas entre investigacdo e pratica. Uma
preparacdo educacional dos futuros profissionais de saude pode minimizar estas lacunas. Assim, é
imperativo que os curriculos dos cursos de licenciatura em ciéncias da salde, nomeadamente em
enfermagem, promovam uma cultura de PBE para que futuros profissionais de satde a utilizem na sua
prética clinica.

Objetivo: Sintetizar a realidade atual portuguesa das instituicdes de ensino de enfermagem sobre:
predisposi¢do para a integracdo da PBE; crengas relativas a8 PBE de professores de enfermagem e o seu
nivel de implementagdo; crencas relativas & PBE dos estudantes de licenciatura em enfermagem e o seu
nivel de implementagdo. Desenvolver um programa educacional de PBE e avaliar a sua efetividade nos
conhecimentos e competéncias em PBE dos estudantes do quarto ano de licenciatura em enfermagem.
Metodologia: O estudo foi realizado em sete fases: (i) revisdo sistematica da literatura sobre
instrumentos de medida; (ii) tradugdo e adaptacdo transcultural para a populacdo portuguesa dos
intrumentos “EBP Beliefs Scale for Educators” (EBPB-E), “EBP Implementation Scale for Educators”
(EBPI-E) e “Organizational Culture & Readiness for School-wide Integration of Evidence-based
Practice Survey” (OCRSIEP-E) para professores; (iii) tradugdo e adaptacdo transcultural para a
populacdo portuguesa da “EBP Beliefs Scale” (EBPB), da “EBP Implementation Scale for Students”
(EBPI-S) e da “Organizational Culture & Readiness for School-wide Integration of Evidence-based
Practice Survey” (OCRSIEP-ES) para estudantes; (iv) traducdo e adaptacdo transcultural para a
populacdo portuguesa e para os estudantes de licenciatura em enfermagem do teste Fresno; (v) analise
da predisposicéo para a integracdo da PBE nas instituicdes de ensino de enfermagem; das crengas
relativamente a PBE de professores de enfermagem e o seu nivel de implementacdo da PBE; das crengas
relativamente a PBE dos estudantes de licenciatura em enfermagem e o seu nivel de implementacdo da
PBE; (vi) desenvolvimento de um programa educacional estruturado sobre PBE; (vii) avaliacdo da
efetividade do programa educacional de PBE nos conhecimentos e competéncias em PBE dos estudantes
de licenciatura em enfermagem.

Resultados: Os professores e os estudantes apresentaram fortes crencas relativamente a PBE, mas
baixos niveis de implementacdo desta, e as escolas mostraram um movimento moderado para uma
cultura de PBE. Um programa educacional de PBE foi desenvolvido para 17 semanas, com um total de
18 horas (12 horas de aulas em sala de aula mais 6 horas de orientacéo) e implementado numa escola de
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enfermagem portuguesa. Esta implementagdo contribuiu para a melhoria dos conhecimentos e
competéncias em PBE de estudantes de licenciatura em enfermagem do quarto ano, especificamente ao
nivel da formulacao de questbes de revisao.

Conclusbes: O programa educacional sobre PBE é o primeiro programa estruturado para estudantes de
licenciatura em enfermagem desenvolvido de acordo com a “Guideline for Reporting Evidence-based
practice Educational interventions and Teaching checklist” para o ensino da PBE em Portugal. Este
programa mostrou potencial para ser implementado nos curriculos de enfermagem de forma a promover
uma cultura de PBE, incluindo o uso critico das melhores evidéncias disponiveis em contextos clinicos
como estudante e futuro profissional de saude.

Palavras-chave: Enfermagem; Pratica baseada na evidéncia; Educagdo; Ciéncias da Saude;
Curriculum.
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Abstract

Introduction: Evidence-based practice (EBP) prevents unsafety/inefficiency and improves healthcare
quality. However, EBP implementation and sustainment are challenging for healthcare organizations
and providers considering gaps between research and practice. An educational preparation of the future
healthcare professionals can minimise these gaps. Thus, it is mandatory that undergraduate curricula in
health sciences, namely in nursing, promote an EBP culture so that future health professionals use it into
their clinical practice.

Objectives: To synthesize the current Portuguese reality of nursing education institutions about:
readiness of EBP integration; nurse educators' EBP beliefs and the extent of their EBP implementation;
undergraduate nursing students’ EBP beliefs and the extent of their EBP implementation. To develop
an educational EBP program and evaluate its effectiveness in fourth-year undergraduate nursing
students’ EBP knowledge and skills.

Methodology: The study was performed in seven phases: (i) systematic literature review of outcome
measurement instruments; (ii) translation and cross-cultural adaptation to the Portuguese population the
EBP Beliefs Scale for Educators” (EBPB-E), the “EBP Implementation Scale for Educators” (EBPI-E)
and the “Organizational Culture & Readiness for School-wide Integration of Evidence-based Practice
Survey” (OCRSIEP-E) for educators; (iii) translation and cross-cultural adaptation to the Portuguese
population the “EBP Beliefs Scale” (EBPB), the “EBP Implementation Scale for Students” (EBPI-S)
and the “Organizational Culture & Readiness for School-wide Integration of Evidence-based Practice
Survey” (OCRSIEP-ES) for students.; (iv) translation and cross-cultural adaptation to the Portuguese
population and to the undergraduate nursing students the Fresno test; (v) analysis of readiness of EBP
integration of the nursing education institutions; nurse educators' EBP beliefs and the extent of their
EBP implementation; undergraduate nursing students’ EBP beliefs and the extent of their EBP
implementation; (vi) development of a structured educational EBP program; (vii) evaluation of the
effectiveness of the educational EBP program in undergraduate nursing students” EBP knowledge and
skills.

Results: Educators and students had strong EBP beliefs, but low levels of EBP implementation and
schools have shown a moderate movement to a culture of EBP. An educational EBP program was
designed for 17 weeks with a total of 18 hours (12 hours of classroom lessons plus 6 hours of mentorship)
and implemented in a Portuguese nursing school. This implementation contributed to the improvement
of EBP knowledge and skills of fourth-year undergraduate nursing students, specifically at the level of
review questions formulation.
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Conclusions: The educational EBP program is the first structured program developed according to the
Guideline for Reporting Evidence-based practice Educational interventions and Teaching checklist in
Portugal for undergraduate nursing students. This program showed potential to be implemented in
nursing curricula to promote an EBP culture, including the critical use of the best available evidence
in clinical contexts as student and future health professional.

Keywords: Nursing; Evidence-Based Practice; Education; Health Sciences; Curriculum.
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Introduction

Evidence-Based Practice (EBP), also referred to as Evidence-Informed Practice (Melnyk & Newhouse,
2014), is defined as “clinical decision-making that considers the best available evidence; the context in
which the care is delivered; client preference; and the professional judgment of the health professional”
(Pearson, Wiechula, Court, & Lockwood, 2005, p. 209).

EBP promotes high-value health care, improves the patient experience and health outcomes, and reduces
health care costs (Melnyk, Gallagher-Ford, Long, & Fineout-Overholt, 2014). Therefore, the adoption,
implementation and sustainment of EBP in healthcare organizations are becoming increasingly
important (Apodstolo, Cardoso, & Rodrigues, 2016). Additionally, national and international
organizations, such as the World Health Organization (WHO, 2004, 2015), the International Council of
Nurses (ICN, 2012), the Institute of Medicine (loM, 2000, 2001, 2009), the Directorate-General of
Health with the Portuguese National Health Plan 2012-2016 (Ministry of Health, 2012) and the National
Council of Nursing (Ordem dos Enfermeiros, 2006) recommend EBP implementation. These
organizations claim that decision-making is simplified; uncertainty, risk and variability are reduced; and
quality of care is improved. Also, the “Sicily statement on evidence-based practice” pointed out that “all
health care professionals need to understand the principles of EBP, recognize EBP in action, implement
evidence-based policies, and have a critical attitude to their own practice and to evidence” (Dawes et al,
2005).

However, EBP is not the standard of care in the world (Melnyk et al., 2014), since there is a gap between
research and practice, and with policies. This is often described as a problem (Oliver, Innvar, Lorenc,
Woodman, & Thomas, 2014).

In fact, education emerged from some studies as a strategy to close this gap (Asokan, 2012; Black,
Balneaves, Garossino, Puyat, & Qian, 2015; Mohsen, Safaan, & Okby, 2016). In 2003, the Committee
on the Health Professions Education Summit had already recommended the development of
competencies regarding the EBP use in all health professional educational programs. Therefore, it is
important that undergraduate nursing curricula are based on EBP principles in order to educate the future
nurses to use EBP into clinical practice. Consequently, this will improve health outcomes with a positive
impact in patients’ safety, costs and health systems. Regardless of the above recommendation, some

international studies reported that the nursing curricula still provide traditional nursing research contents
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instead of integrating the EBP content and process (Melnyk, Fineout-Overholt, Gallagher-Ford, &
Kaplan, 2012; Oh et al., 2010).

Likewise, in Portugal, the current Nursing Degree Courses curricula of the nursing schools include
research courses, exception made for one institution. Nonetheless, by analyzing the contents of the
research courses of some of these curricula, we find that in many there is already an attempt to introduce
the EBP approach. However, only three curricula plans have a specific EBP course.

Actually, within the Portuguese context, there are no studies about the current reality of nursing
education institutions on the additional value of the EBP integration in nursing education curricula. Due
to the lack of research in this field in Portugal, we conducted this thesis:

- To characterize and understand the Portuguese reality of nursing education institutions about
readiness of EBP integration; the nurse educators' EBP beliefs and the extent of their EBP
implementation; the undergraduate nursing students’ EBP beliefs and the extent of their EBP

implementation.

- To assess the effectiveness of an educational EBP program in undergraduate nursing students’

knowledge and skills in EBP.

In order to recognize the contributions of supervisors and co-authors, this thesis is written in the first-
person plural. Nevertheless, | am responsible for the preparation of all the materials; the management
of the persons involved; the recruitment of the students and educators to be enrolled into different tasks;
the data analyses and interpretation; and the dissemination of findings.

This thesis is organized in 11 chapters. Chapter 1 is the Background, and Chapter 10 a joint Discussion.
As for Chapters 2, 4, 5 and 8, they comprise the papers already published. Chapters 3, 6, 7 and 9 include
the papers in submission process for publication in journals with peer-review policy.

We would like to call your attention to the fact that we used different references styles in chapters 2, 3,
4,5, 6,7, 8and 9 because we followed up the standards of the journals where the papers were published
or submitted. In chapters 1, 10 and 11, we used the American Psychological Association (APA) style,
6th edition, to format citations and list the references.

In Chapter 1, we provide the background to the problematic of EBP in education. More specifically, we
present the history and definition of the EBP Concept; the EBP Importance and Recommendations to
EBP Implementation; EBP as a Process — EBP Models (Advancing Research & Clinical Practice through
Close Collaboration and Education and Joanna Briggs Institute model of evidence-based healthcare);
Barriers and Facilitators to EBP; and EBP in Undergraduate Nursing Education. At the end of this
chapter, we present the aims of this thesis.

20



In Chapters 2 and 3, we present respectively the systematic review protocol and the systematic review
report regarding the instruments to measure undergraduate nursing students’ knowledge, attitudes and
skills in EBP. Originally, one of the aims of this Ph.D. project was to perform this systematic review to
synthesize the available and validated instruments to assess undergraduate nursing students’ attitudes,
knowledge and skills in EBP. This would have allowed (1) the identification of the best instrument to
measure undergraduate nursing students’ knowledge, attitudes and skills in EBP and (2) its validation
to the Portuguese population. Nevertheless, during the project development, after some preliminary
searches and direct contact with authors of the instruments for educators, we realized that the Advancing
Research & Clinical Practice through Close Collaboration and Education (ARCC-E) model included not
only three instruments to apply to educators but also three instruments to apply to students. Thus, in
order to identify strengths and opportunities for the development of an EBP culture that would use
similar instruments for both educators and students, we decided to use all the instruments of the ARCC-
E model.

In Chapter 4, we describe the results of the translation, cross-cultural adaptation and preliminary
validation for Portuguese nursing educators of the following instruments: Evidence Based Practice
Beliefs for educators (EBPB-E), Evidence Based Practice Implementation for educators (EBPI-E) and
Organizational Culture & Readiness for School-wide Integration of Evidence-based Practice Survey for
Educators (OCRSIEP-E).

In Chapter 5, we present the results of the translation, cross-cultural adaptation and preliminary
validation for Portuguese undergraduate nursing students of the following instruments: Evidence Based
Practice Beliefs (EBPB), Evidence Based Practice Implementation for students (EBPI-S) and
Organizational Culture & Readiness for School-wide Integration of Evidence-based Practice Survey for
students (OCRSIEP-ES). The research works from Chapters 4 and 5 were crucial for the development
of the research study presented in Chapter 7.

In Chapter 6, we report the results of the translation and adaptation of the Fresno Test, which measures
EBP knowledge and skills for Portuguese undergraduate nursing students. The Fresno Test is an
essential tool to assess the effectiveness of an EBP Educational Program in undergraduate nursing
students (results included in Chapter 9).

In Chapter 7, we present the results of an exploratory cross-sectional study conducted in nine Portuguese
nursing schools through an online questionnaire. This study aimed to describe the undergraduate nursing
students’ and nursing educators' EBP beliefs and extent of EBP implementation; to describe the nursing
educators’ and the undergraduate nursing students’ perspectives regarding organizational culture and

readiness for EBP; and to determine whether some relationships exist among these variables.
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In Chapter 8, we describe the development of an EBP Educational Intervention designed to prepare the
undergraduate nursing students to define a clinical question, search for evidence in databases, select the
relevant studies, and synthesize the evidence. Additionally, we describe the opinion of students who
received the intervention. The work that constitutes this Chapter was a requirement for the development
of the cluster randomized control trial included in Chapter 9.

In Chapter 9, we report the results of a cluster randomized control trial. This trial aimed to assess the
effectiveness of the EBP Educational Program (described in Chapter 8) in undergraduate nursing
students' EBP knowledge and skills through the adapted Fresno Test, and in 18 randomized monographs
(nine from the intervention group and nine from the control group) through a qualitative assessment.

Chapter 10 covers an integration of the discussion of all studies, taking into account the strengths and
limitations of the research results, and an overview of the findings of this Ph.D. Project, their potential
implications for nursing education as well as the identification of potential areas for additional research.
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Chapter |

Background






Chapter 1

Chapter |. Background

History and Definition of the Evidence-Based Practice Concept

The evidence-based practice (EBP) concept has evolved rapidly over the past decades. However, it is
not a new concept. Much literature reports that it was first used in the field of medicine, using the
terminology evidence-based medicine.

James Lind, a Scottish naval surgeon, is recognized as the pioneer of clinical trials. In 1747, he
performed in sailors with scurvy six different daily treatments for a period of fourteen days (Milne,
2012; Milne & Chalmers, 2004). His book “A treatise of the scurvy”, first published in 1753, contains
a description of his trial and an early example of a systematic review about the literature on the diagnosis,
prognosis, prevention and treatment of scurvy (Clarke & Chalmers, 2018; Milde, 2012; Milne &
Chalmers, 2004). Nevertheless, the evidence-based medicine is strongly connected with Dr. Archie
Cochrane, a British physician and epidemiologist (White & Dudley-Brown, 2012). In 1972, Cochrane,
in his book “Effectiveness and Efficiency: Random Reflections on Health Services”, stated that “It is
surely a great criticism of our profession that we have not organized a critical summary, by specialty or
subspecialty, updated periodically, of all randomized controlled trials” (Cochrane as cited in White &
Dudley-Brown, 2012, p. 3). This physician identified a gap in medical evidence, a non-existence of
critical summaries of randomized controlled trials (RCT) (Cochrane as cited in Clarke, 1999), and
encouraged his colleagues to use RCT as the source of evidence to provide effective interventions
(Gillenwater & Gray, 2003).

Based on the criticisms of Dr. Archie Cochrane regarding the no application of evidence generated by
research, Chalmers and colleagues organized a series of systematic reviews and published them in the
book “Effective Care in Pregnancy and Childbirth” (Chalmers, Enkin & Keirse, 1989; Sakala, 1995).
Moreover, Chalmers and colleagues created a system (Oxford Database of Perinatal Trials) to
summarize RCT on pregnancy and childbirth (Gillenwater & Gray, 2003; Chalmers et al., 1986). In
1986, Chalmers et al. (1986) reported that “The Oxford Database of Perinatal Trials currently consists
of a register of over 2500 published reports of controlled trials in perinatal medicine. It is being further
developed to comprise registers of unpublished and ongoing trials, as well as data derived from pooled
overviews of subject-specific subgroups of trials.” (p. 308). In order to extend Chalmers et al.’s work to
other areas, the UK Cochrane Centre was created in 1992 in Oxford. The Cochrane Collaboration began
a year after (Sakala, 1995).
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Another important figure of the EBP movement in the last decades is Professor David Lawrence Sackett,
the first chair of the Cochrane Collaboration's steering group in 1993 (Cassels, 2013; Smith, 2015;
Thoma & Eaves, 2015). His work is acknowledged in the area of clinical epidemiology and evidence-
based medicine (Cohen, 1996; Dreier & LoOhler, 2016). Sackett, Rosenberg, Gray, Haynes, and
Richardson (1996), in an editorial entitled “Evidence based medicine: What it is and what it isn’t”,
defined evidence-based medicine as: “the conscientious, explicit, and judicious use of current best
evidence in making decisions about the care of individual patients. The practice of evidence-based
medicine means integrating individual clinical expertise with the best available external clinical
evidence from systematic research.” (p. 71). In this definition, the authors proceeded to: “the proficiency
and judgment that individual clinicians acquire through clinical experience and clinical practice”
(Sackett et al., 1996, p. 71) when they referred to the individual clinical expertise. Moreover, they
considered the best available external clinical evidence as “clinically relevant research, often from the
basic sciences of medicine, but especially from patient centred clinical research into the accuracy and
precision of diagnostic tests (including the clinical examination), the power of prognostic markers, and
the efficacy and safety of therapeutic, rehabilitative, and preventive regimens” (Sackett et al., 1996, p.
71-72). Almost simultaneously, Rosenberg and Donald (1995) defined evidence-based medicine as “the
process of systematically finding, appraising and using contemporaneous research findings as the basis
for clinical decisions.” (p. 1122). This evidence-based medicine description added to the definition of
Sackett et al. (1996) the idea that evidence-based medicine must include a systematic approach to assess
the evidence derived from research studies (Scott & McSherry, 2009).

Although the concept originated in the 18th century with James Lind, it was developed by Cochrane,
Sacket, among others, the term “evidence-based medicine” was used the first time in 1991 by Gordon
Guyatt, a former student and a later colleague of Sackett at the McMaster University of Hamilton (Dreier
& Lohler, 2016; Thoma & Eaves, 2015). In the editorial entitled “Evidence-based medicine”, Guyatt
stated that “Evidence-based medicine uses additional strategies, including quickly tracking down
publications of studies that are directly relevant to the clinical problem, critically appraising these
studies, and applying the results of the best studies to the clinical problem at hand.” (Guyatt, 1991, p.
A16).

In 1992, the Evidence-Based Medicine Working Group, chaired by Gordon Guyatt, claimed that
evidence-based medicine was emerging as a new paradigm for medical practice and for this reason the
physicians required that new skills should be trained in the educational programs (Guyatt et al., 1992).

Afterwards, Sackett, Straus, Richardson, Rosenberg, and Haynes (2000) reviewed the evidence-based
medicine definition to include the patients’ values as follows: “the integration of best research evidence
with clinical expertise and patient values.” (p. 3). This definition of evidence-based medicine remains
valid nowadays.
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Due to the widespread acceptance of the importance of evidence to all types of healthcare decision-
making, the term evidence-based medicine evolved beyond its use in medicine and practical medicine
field to embrace other healthcare professions (Dawes et al., 2005). Therefore, terms such as evidence-
based practice, evidence-based health care (EBHC) and evidence-based nursing (EBN) emerged.

Although, a lot of researchers endorse the idea that the EBP was born in the field of medicine, it has
been applied in others disciplines, namely in nursing. The renowned founder of modern nursing,
Florence Nightingale, is also a pioneer in using research into practice (Karimi & Alavi, 2015; Titler,
2008). Her work demonstrates the use of EBN; she developed: systematic data collection; study of the
differential mortality among population subgroups; care by trained or untrained nurses; study of the
excess mortality after childbirth; and use of evidence to guide policy decisions (McDonald, 2001).

EBN and EBP have been the terms used by nurses. Indeed, there has been some debate regarding the
EBN and EBP concepts. In an attempt to distinguish these two terms, Scott and McSherry (2009)
performed a review entitled “Evidence-based nursing: clarifying the concepts for nurses in practice”,
where they analysed 13 definitions of EBN and EBP and identified their main components and elements.
These 13 definitions and their elements are presented in Table 1 (reprinted from the Scott & McSherry,
2009). In the fourth column of this table, Scott and McSherry (2009) identified the following 11
elements: Identification of research; Evaluate research; Application of research; Use of best evidence;
Evaluate care; Problem solving; Decision making; Clinical/professional expertise; Theory driven;
Patient involvement; and Process.

Table 1.

Definitions of EBP/EBN and elements

Definition EBP  Author andyear Elements: 1=identify research,
or 2=evaluate research, 3=apply research
EBN to practice, 4=best evidence, 5=evaluate

care, 6=problem solving, 7=decision
making, 8=use of clinical/professional
expertise, 9=theory driven, 10=patient
involvement, 11=process.

EBP is the combination of EBP  The Joanna 4,8
individual, clinical or Briggs Institute
professional expertise with the (2004)

best available external evidence to

produce practice that is most

likely to lead to a positive

outcome for a client or patient

EBP involves the application of EBP  Grimmer et al. 1,34
the best available evidence often (2004)

from research findings into the
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Definition

EBP
or
EBN

Author and year

Elements: 1=identify research,
2=evaluate research, 3=apply research
to practice, 4=best evidence, 5=evaluate
care, 6=problem solving, 7=decision
making, 8=use of clinical/professional
expertise, 9=theory driven, 10=patient
involvement, 11=process.

clinical setting to ensure best
practice

The integration of the best
evidence available, nursing
expertise and the values and
preferences of the individuals,
families and communities who are
served

EBN

Sigma Theta tau
(2004)

1,2,3,4,5/8,9,10

A process designed as a means of
combating biases that arise from
uninformed decision-making and
does this by steering nurses

towards the best form of evidence

EBN

Thompson (2003)

3,4,7,9,11

EBP incorporates theory, clinical
decision-making, and judgement
and research knowledge to arrive
at the application of best and most
effective and most useful
evidence to specific elements of
practice

EBP

Windell (2003)

3,4,7,8,9

The conscientious, explicit and
judicious use of theory derived,
research based information in
making decisions about care
delivery systems and in
consideration of internal and
external consumer needs and
preferences

EBN

Ingersoll (2000)

2,3,7,8,9,10,11

EBP is about integrating best
available research evidence with
information about patient
preferences, clinical skill level
and available resources to make
decisions about care

EBP

Ciliska et al.
(2001)

3,4,7,8,10

The process of making clinical
decisions based on the most valid
and relevant information currently
available

EBP

Pearson (2001)

4,7,11

A process by which nurses make
clinical decisions using the best
available research evidence, their

EBN

Di Censor et al.
(1998)

4,7,10,11
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Definition EBP  Author and year Elements: 1=identify research,
or 2=evaluate research, 3=apply research
EBN to practice, 4=best evidence, 5=evaluate

care, 6=problem solving, 7=decision
making, 8=use of clinical/professional
expertise, 9=theory driven, 10=patient
involvement, 11=process.

clinical expertise and patient

preferences

A process, which encompasses EBN  Flemming (1998) 3,4,5, 8,10, 11
the use of best available evidence

alongside clinical expertise and

the patients’ perspective, to plan

care as well as evaluating the

performance through a process of

self-reflection or peer assessment

The incorporation of evidence EBN  Mulhall (1998) 1,2,3,8,10,11
from research, clinical expertises

and patient preferences into

decisions about the health of

individual patients

An approach to decision making EBP  Muir-Gray (1997) 4,7,10

in which the clinician uses the

best evidence available in

consultation with the patient, to

decide upon the option, which

suits the patient best

... Method of problem solving EBP White (1997) 1,2,3,6,8
which involves identifying the

clinical problem, searching the

literature, evaluating the research

evidence and deciding on the

intervention

Reprinted from Scott, K., & McSherry, R. (2009). Evidence-based nursing: clarifying the concepts for
nurses in practice. Journal of clinical nursing, 18(8), 1085-1095.  doi: 10.1111/j.1365-
2702.2008.02588.x with permission from John Wiley and Sons.

As identified by Scott and McSherry (2009), the use of best evidence and the use of clinical/professional
expertise are frequently mentioned in both EBN and EBP definitions. Moreover, the promotion of
patient involvement in clinical decision-making is also identified in 7 of the 13 definitions presented, in
most cases linked to EBN definitions.

Actually, the use of best evidence, the use of clinical/professional expertise and the patient involvement
are recurring elements in current EBP and EBHC definitions. But some other ones, such as the research
identification, the research evaluation, the research application, the problem solving, and the decision-
making can also be found. For example, Melnyk and Fineout-Overholt (2011) defined EBP as “a
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paradigm and life-long problem solving approach to clinical decision-making that involves the
conscientious use of the best available evidence (including a systematic search for and critical appraisal
of the most relevant evidence to answer a clinical question) with one’s own clinical expertise and patient
values and preferences to improve outcomes for individuals, groups, communities, and systems.” (p.
575). One year later, Pearson, Jordan, and Munn (2012) stated that EBP is a “clinical decision making
that considers the best available evidence; the context in which the care is delivered; client preference;
and the professional judgment of the health professional.” (p. 2). Besides, Pearson et al. (2012) also put
forward a definition for EBHC: “a cyclical process that derives questions, concerns, or interests from
the identification of global healthcare needs by clinicians or patients/consumers and then proceeds to
address these questions by generating knowledge and evidence to effectively and appropriately meet
these needs in ways that are effective, feasible, and meaningful to specific populations, cultures, and
settings.” (p. 2). The International Council of Nurses (ICN, 2012) described EBP as “a problem solving
approach to clinical decision making that incorporates a search for the best and latest evidence, clinical

expertise and assessment, and patient preference values within a context of caring.” (p. 6).

Recently, some authors argued that the term based should be replace by the term informed. They claim
that the latter is more appropriate because the practice is not exclusively based on evidence, but it is
informed by evidence considering also the patients’ values and preferences and the clinical expertise
(Joanna Briggs Institute, 2015; Nevo & Slonim-Nevo, 2011).

Melnyk and Newhouse (2014) found 327 abstracts through a PubMed search with the keyword
“evidence-informed practice”. They concluded that, in several papers, the terms Evidence-Informed
Practice (EIP) and Evidence-Based Practice (EBP) present the same meaning. Notwithstanding, most of
EBP definitions show a strong commitment with patients’ values and preferences as well as with the
health professional expertise within the decision-making process. It is uncertain, though, which
percentage of a clinical decision should be based on (1) evidence from research findings or (2) clinical
expertise or (3) patients’ values and preferences (Melnyk, & Newhouse, 2014). Therefore, and
considering that most of EBP definitions incorporate patients’ values and preferences, and health
professional expertise, some authors argued that both concepts, EBP and EIP, are the same and a change
in the terminology could lead to more misunderstanding inside the clinical community (Jordan,
Lockwood, Munn, & Aromataris, 2018; Melnyk, & Newhouse, 2014).

With this in mind, for the purpose of the present thesis, we adopt the evidence based practice term.
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EBP Importance and Recommendations to EBP Implementation

The importance of EBP in clinical practice has been highly increased due to different concomitant
factors. Dawes et al. (2005) and White and Dudley-Brown (2012) point out four factors: (1) the huge
proliferation of new primary research produced, (2) the well-known delay in incorporating new evidence
into clinical practice, (3) the health care quality and safety movement, and (4) the pressure of consumers
with rapid access to health information.

Bastian, Glasziou, and Chalmers (2010) reported that in 1865 there were 1,600 references indexed to
the US National Library of Medicine (NLM) index; this number raised to nearly 10 million in 2006.
There was a continuous growing movement and in 2010 the MEDLINE indexed 5,511 journals (4,893
indexed in the Index Medicus and 618 non-Index Medicus journals; White & Dudley-Brown, 2012).
According to the Summary Indexing Statistics: 1965-2017 of the MEDLINE (Detailed Indexing
Statistics: 1965-2017, 2018), the total number of references indexed in MEDLINE grew significantly
since 2000 (from 10,796,185 in 2000 to 24,335,332 in 2017). In 2018, MEDLINE gathered 5,251
journals with more than 25 million of references (MEDLINE PubMed Production Statistics, 2019).
Besides, the Cumulative Index to Nursing and Allied Health Literature (CINAHL) Database also grew
considerably and in August 2019 indexed approximately 6 million records from more than 5,300
journals (CINAHL Database, 2019).

Already in 1995, Davidoff, Haynes, Sackett, and Smith (1995) reported that the clinicians had lack of
time to read all the journals from their areas of interest. Using the example of adult internal medicine,
they advised that a clinician needed to read around 17 papers per day every day of the year to keep up
to date (Davidoff et al., 1995). Later, Bastian et al. (2010) confirmed this uncontrolled grow of health
care papers and stated that “Every day there are now 11 systematic reviews and 75 trials, and there are

no signs of this slowing down: but there are still only 24 hours in a day.” (p. 6).

The huge proliferation of new primary research produced, factor 1, leads undoubtedly to the factor 2:
the well-known delay in incorporating new evidence into clinical practice. Schuster, Elizabeth,
McGlynn, and Brook (1998) performed a review study on the quality of health care in the United States
of America. They analysed the published studies considering three categories based on the type of care
(preventive, acute, and chronic). The main conclusion of their study was the existence of a large gap
between the research and practice in all three types of care. Using simple averages of the included
studies’ findings, they reported that in preventive care, only 50% of individuals received the
recommended care; in acute care, 70% of patients received the recommended care, whereas, 30%
received contraindicated care; and in chronic care, 60% of people received recommended care, but 20%
received contraindicated care (Schuster et al., 1998). Notwithstanding the limitations of this review
study, its results were supported by a primary study published in 2003 by McGlynn and colleagues,
whose aim was to evaluate the performance on 439 indicators of quality of care for 30 acute conditions,
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chronic conditions, and preventive care. For this purpose, they held interviews by telephone to a random
sample of adults of 12 metropolitan areas in the United States and checked their medical records.
McGlynn et al. (2003) concluded that in overall 54.9% of the participants received the recommended
care; 54.9% received the recommended preventive care; 53.5% the recommended acute care; and 56.1%
the recommended care for chronic conditions.

Later, Runciman et al. (2012) performed a study in Australia following the similar methodology of
McGlynn et al. (2003). Considering 522 expert consensus indicators that represented the appropriate
care for 22 common conditions in Australia, Runciman et al. (2012) concluded that the adults received
appropriate care in only 57% of eligible health care encounters in 2009 and 2010. They verified that the
percentage of encounters with appropriate care varied from 13% for alcohol dependence condition to
90% for coronary artery disease condition. In a more recent study, in Australia as well, Braithwaite et
al. (2018), using 479 quality indicators from 17 conditions, estimated the quality of health care for
children in both inpatient and ambulatory health care settings. Their findings revealed that the overall
estimated adherence was 59.8%, but there was a substantial difference between conditions, from 43.5%
for tonsillitis to 88.8% for autism.

Moreover, Balas and Boren (2000) reinforced the existence of a gap between the production of evidence
and its integration in clinical practice. They claimed that an average of 14% of the new scientific
evidence takes 17 years to be embedded in daily clinical practice. The Figure 1 (reproduced from Green,
2008, p. i22) represents clearly the path of evidence from its production to its implementation in clinical
practice as estimated by Balas and Boren (2000).
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Where Have All the Data Gone? Longtime Passing...
————————————————————————————————————

“It takes 17 years to turn 14 per
cent of original research
to the benefit of patient care” *
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Figure 1. The path between the production of evidence and its implementation in clinical practice as
estimated by Balas and Boren (2000) from a variety of sources. Reprint From: Making research relevant:
if it is an evidence-based practice, where's the practice-based evidence? Fam Pract.
2008;25(suppl_1):i20-i24. doi:10.1093/fampra/cmn055 Fam Pract | © The Author 2008. Published by
Oxford University Press. All rights reserved. With permission of Oxford University Press.

Factor 3, the health care quality and safety movement, highly contributed to the increase of the
importance of use EBP in clinical practice. A strong driving force behind this movement was the
publication of the report “To Err is Human: Building a Safer Health System” by the Institute of Medicine
(loM, 2000). In June 1998, oM Quality of Health Care in America Committee was created aiming the
development of a strategy to reach a threshold improvement in health care quality in the coming ten
years. IoM Quality of Health Care in America Committee, through the report “To Err is Human:
Building a Safer Health System”, underlined several issues regarding patient safety. For example, they
warned, according to an extrapolation of the results of a study in Colorado and Utah to more than 33.6
million admissions to U.S. hospitals in 1997, that 44,000 Americans die due to medical error each year
(Cook, 1998 as cited by oM, 2000). This number seems to be higher (98,000 Americans) considering
the New York study (Senders, 1994 as cited by 1oM, 2000). In addition, IoM advised that there were
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more people dying due to medical errors by year than due to motor vehicle accidents (43,458), breast
cancer (42,297), or AIDS (16,516; Van Cott, 1994 as cited by oM, 2000). Besides, MacCormack (as
cited by loM, 2000) highlighted that “total national costs (lost income, lost household production,
disability and health care costs) of preventable adverse events (medical errors resulting in injury) are
estimated to be between $17 billion and $29 billion, of which health care costs represent over one-half.”
(p. 1-2). MacCormack (as cited by 1oM, 2000) also highlighted that there were costs that could not be
measured directly as the loss of confidence in the health care system by patients and the reduced of
patients and health care professionals’ satisfaction. The IoM Quality of Health Care in America
Committee pointed out that “To err is human, but errors can be prevented. Safety is a critical first step
in improving quality of care.” (IoM, 2000, p. 5). In “To Err Is Human: Building a Safer Health System”
report, the committee presented a model that shows how the environment influences quality. This model
has two primary dimensions: domains of quality and forces in the external environment. The first
dimension included the practice consistent with current medical knowledge (best practices,
incorporating evidence-based medicine; I1oM, 2000). Later, the loM Quality of Health Care in America
Committee published a new report in 2001, entitle “Crossing the Quality Chasm: A New Health System
for the 21st Century” (IoM, 2001). With this new report, the IoM Quality of Health Care in America
Committee intended to reveal quality of health care problems that “To Err is Human: Building a Safer
Health System” report did not. Its intention was also to be a call for action in order to increase the quality
of care in all dimensions and for all Americans. In the “Crossing the Quality Chasm: A New Health
System for the 21st Century”, one of the problems of the health care quality reported was the growing
complexity of science and technology. Due to larger investments in biomedical research, the medical
and technology knowledge increased considerably, which challenged the health care professionals in
the management of all the necessary evidence to support the decision-making (loM, 2001). Both loM
Quality of Health Care in America Committee’s reports are important driving forces of health care
guality and safety movement; therefore, they played a role in the increase of the importance of use EBP
in clinical practice.

Finally, the pressure of consumers with rapid access to health information is another unquestionably
factor (4) that contributes to the EBP development and use. Through the incredible growth of the internet
during the last decades, the health consumers gained access to a lot of information that was extremely
difficult to access before (Calabretta, 2002). Health consumers have now access to a significant amount
of health information through the electronic sources such as websites and mobile phone health apps
(Seckin, Yeatts, Hughes, Hudson, & Bell, 2016), which, consequently, gave them the opportunity of
acquire much knowledge concerning their health conditions (Calabretta, 2002). Two studies performed
in United States of America in 2002-2003 and 2012 reported, respectively, that 63.7% and 72% of the
internet users searched online for health information (Fox & Duggan, 2013; Hesse et al., 2005). A study
of seven European countries (Norway, Denmark, Germany, Poland, Latvia, Greece, and Portugal),
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which occurred from October to November 2005 showed that 71% of the Internet users used the internet
for health-related searches (Andreassen et al., 2007). A more recent survey (September 2014), which
was carried out by TNS Political & Social network within the 28 Member States of the European Union,
showed that 59% of the 26,566 respondents said that they have used the Internet to search for health-
related information in the last 12 months (the 25-34 years age group registered the higher percentage;
European Commission, 2014). This rapid access to health information by citizens is a great challenge
for all health professionals. Nowadays, the citizens have the possibility to gather a lot of information
about health care (Online Consumer Health Information?) and, therefore, they not only have now more
ability to communicate with health care professionals but also show a greater readiness to participate in
the decision-making process regarding their health (Luciano, Cumming, Wilkinson, & Kahana, 2013;
El Sherif, Pluye, Thoér, & Rodriguez, 2018). One of the negative outcomes associated with health
information online search is the breakdown of trust in the relationship between the patient and the
healthcare professional: when, for example, the consumers finds information that is contradictory to the
information provided by the health care professionals (El Sherif et al., 2018). To avoid this negative
outcome, the health professionals need to acquire skills to support the consumers while they access
health information on the internet. The health professionals need (1) to be aware of the best evidence;
(2) to be prepared to inform consumers about reliable and reviewed websites; (3) to teach consumers to
assess the Online Consumer Health Information; and (4) to discuss with consumers about the
information that they have found (EI Sherif et al., 2018).

Besides the above four factors, one can add that the adoption, implementation and sustainment of EBP
in healthcare organizations are becoming increasingly important (Apostolo, Cardoso, & Rodrigues,
2016). Moreover, in 2014, Melnyk, Gallagher-Ford, Long, & Fineout-Overholt advocated that EBP
promotes high-value health care, improves the patient experience and health outcomes, and reduces
health care costs.

Hitherto, we presented why it is important to use the EBP in healthcare contexts. Henceforth, we
introduce the recommendations for the EBP use not only in clinical contexts but also in educational ones
as provided by several organizations at national and international level.

Due to EBP positive impact in health care and safety outcomes, several national and international
organizations have been stressing the importance of EBP use and have been strongly recommending
EBP implementation in clinical settings. Moreover, another point that has been emphasized by some
national and international organizations is that the best way to strengthen the EBP implementation in

L Online Consumer Health Information can be defined as generic information about health and diseases that is
generated for the general public (EI Sherif et al., 2018).
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clinical settings is through the EBP integration into the graduation curricula of health professional
students.

First, we present an overview of the international recommendations.

In 1990, in United States of America, the American Nurses Credentialing Center (ANCC) created the
Magnet Recognition Program® to distinguish the excellence of nursing services (History of the Magnet
Program, n.d.). One of the main criteria for obtaining this Magnet Recognition is the EBP
implementation in the health care services (Eligibility Requirements, n.d.).

In the early 2000s, the World Health Organization (WHO) recommended that special attention should
be given on translating knowledge into action aiming to reduce the gap between the research and practice
(WHO, 2004). In this regard, the WHO proposed an action plan which included three action items and
initiatives to bridge the gap between knowledge and action. Two of them (evidence-informed policy and
practice, and use of evidence by national policy-makers in decision-making) are closely related to the
integration of EBP in clinical settings. As far as evidence-informed policy and practice are concerned,
there were suggestions that the skills in evidence synthesis should be developed and that the evidence-
informed policy and practice initiatives should be reinforced. Some evidence-informed policy and
practice initiatives examples are: the Cochrane Collaboration, the GRADE (Grading of
Recommendations Assessment, Development and Evaluation) Working Group, the United Kingdom’s
National Institute for Clinical Excellence (NICE). Regarding the use of evidence by national policy-
makers in decision-making, the WHO encouraged all countries in using evidence to create health
policies (WHO, 2004).

In 2005, in order to guarantee that health care is evidence-based, the “Sicily statement on evidence-
based practice” (Dawes et al., 2005, p. 1) recommended that:

- Health professionals incorporate knowledge, skills and attitudes of EBP into their training;

- Curricula should include the training of EBP competences in accordance with the "five-step
model”;

- More research is necessary regarding the methods for teaching each step;

- Tools for assessment of each step should be developed, validated, and made freely
internationally;

2 The “Sicily statement on evidence-based practice” is a consensus statement based on the literature and integrated
experience of participants of the second international conference of Evidence-Based Health Care Teachers and
Developers held in Sicily in September 2003. This statement was made up involved eighteen professions allied to
health from 18 countries (Dawes et al, 2005).

3 The “five-step model” included the following steps: “1. Translation of uncertainty to an answerable question; 2.
Systematic retrieval of best evidence available; 3. Critical appraisal of evidence for validity, clinical relevance,
and applicability; 4. Application of results in practice; 5. Evaluation of performance” (Dawes et al, 2005, p. 3).
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- EPB courses should have effective methods for teaching and evaluating all the steps.

This consensus statement pointed out that “All health care professionals need to understand the EBP
principles, recognise it in action, implement evidence-based policies, and have a critical attitude to their
own practice and to evidence. Without these skills professionals will find it difficult to provide 'best
practice” (Dawes et al., 2005, p. 4). Moreover, it highlighted that EBP teaching “should, as far as
possible, be integrated into the clinical setting and routine care so that students not only learn the
principles and skills, but learn how to incorporate these skills with their own life-long learning and
patient care.” (Dawes et al., 2005, p. 4).

In 2009, the Institute of Medicine’s Roundtable on Evidence-Based Medicine* aimed a healthcare
system that would use the best evidence to deliver the most appropriate care to each patient. Therefore,
it established the following goal: “by the year 2020, 90 percent of clinical decisions will be supported
by accurate, timely, and up-to-date clinical information, and will reflect the best available evidence.”
(loM, 2009, p. ix).

In 2012, the ICN, in its commemorative document of the International Nurses Day entitled Closing the
Gap: From Evidence to Action, sustained that the EBP integration in clinical practice is extremely
necessary in order to promote high quality and cost-effective health care. Moreover, it underlined the
importance of working closely with educational facilities to encourage the EBP integration into the
nursing curricula (ICN, 2012). In its position statement, the ICN declared that “To enhance nursing
research and research-based practice, the International Council of Nurses (ICN): [...] Promotes the use
of research to inform evidence-based practice.” (ICN, 2012, p. 39).

In 2015, the WHO Regional Office for Europe published a technical guide for Member States®
presenting a framework which outlined 12 objectives, four priority action areas and four enabling
mechanisms to allow and improve the contribution of nurses and midwives to achieve the Health 20208
goals (WHO, 2015). Within this framework, two of the four priority action areas promoted the EBP
(Scaling up and transforming education and training, and Promoting evidence-based practice and
innovation). The priority action area “Scaling up and transforming education and training” highlighted

the importance of training the EBP competence in nurses and midwives’ professional education. In the

4 The Institute of Medicine’s Roundtable on Evidence-Based Medicine involved senior private- and public-sector
leaders that represent the key stakeholders for shape health care in America, including patients, healthcare
professionals, healthcare delivery organizations, healthcare product developers, clinical investigators-evaluators,
regulators, insurers, employers-employees, and information technology. This Roundtable, convened in 2006,
offered a place for discussion and collaborative action aiming to change how evidence is generated and used to
improve the American’s health (IoM, 2009).

% The title of this technical guide is “European strategic directions for strengthening nursing and midwifery towards
Health 2020 goals” and provides the first strategic framework for action from WHO European Region in order to
support Member States to strengthen nursing and midwifery within their context (WHO, 2015).

6 Health 2020 is the policy framework for health and well-being in the WHO European Region.
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same line, the priority action area “Promoting evidence-based practice and innovation” emphasised that
Member States should support nurses and midwives to use a daily EBP approach in their clinical practice
in order to deliver health care informed by the best available evidence (WHO, 2015).

In 2017, the WHO Regional Office for Europe published a guide’ for Member States to improve the
contribution of nurses and midwives in promoting EBP and innovation in nursing and midwifery (Jylh4,
Oikarainen, Peréld, & Holopainen, 2017). In order to support the improvement of EBP in nursing and
midwifery, this guide provided the following recommendations:

- Define national and local structures that support evidence synthesis;

- ldentify necessary roles and competencies for the EBP process;

- Ensure a shared understanding of EBP in organizations;

- Ensure that EBP principles form the foundation of education and training in nursing and
midwifery;

- Integrate EBP in the organizational culture;

- Establish continuous evaluation of care outcomes (Jylh& et al., 2017, p. 27-28).

The recommendation “Ensure that EBP principles form the foundation of education and training in
nursing and midwifery” underlines the role of education in the development of EBP, emphasizing that
nursing students must have a basic understanding of EBP and must understand their own role in EBP.
It also advises that the nursing curricula should incorporate the best available evidence into teaching,
and should facilitate students to reflect about their own clinical practice, which would stimulate their
critical thinking (Jylha et al., 2017).

We now present an overview of recommendations in Portugal.

In 2006, the National Council of Nursing, in a position paper regarding nursing research, stated that the
EBP is a prerequisite for health care excellence and care safety as well as for the optimization of nursing
outcomes (Ordem dos Enfermeiros, 2006a).

In 2011, the National Council of Nursing established, in the Regulation of Common Skills of the Nurse
Specialist (Regulamento das Competéncias Comuns do Enfermeiro Especialista), that Nurses Specialists
should: evaluate the quality of nursing care in terms of structure, process and outcomes; support their
clinical practice in research and knowledge in the area of specialty; and base their specialized clinical

" The title of this guide is “Facilitating evidence-based practice in nursing and midwifery in the WHO European
Region”. It aimed “to support health policy-makers, managers, health-care professionals and other relevant
stakeholders in facilitating the culture of EBP in nursing and midwifery. This can in turn promote the effectiveness
of health-care services, contribute to the utilization of evidence in clinical care and strengthen the nursing and
midwifery knowledge base. Examples are provided throughout the text to highlight key elements of EBP as it
relates to nursing and midwifery.” (Jylhé et al., 2017, p. 1).
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praxis in sound and valid knowledge standards (Regulamento n.° 122/2011 de 18 de Fevereiro de
2011).

In 2012, this council determined that a competence criterion of a general care nurse should be to be able
to incorporate valid and relevant research findings in practice as well as other evidence (Ordem dos
Enfermeiros, 2012).

In a like manner, the 2012-2016 Portuguese National Health Plan considered the decision-making
process based in scientific evidence a value and a principle. This plan was organized in Strategic Axes,
being one of them the “Health Quality”. Within this axis, it is recommended that, at an organizational
level, the institutions should “Promote training sessions on Quality in Health in healthcare organisations,
focusing on the use of standards and guidelines according to the most recent scientific evidence.”
(Directorate-General of Health, Ministry of Health, 2013, p. 49). In addition, the health professionals’
training was one of the points of the vision of the “Health Quality” Strategic Axis for 2016. The health
professionals’ training should promote the development of skills to: (1) critique scientific evidence; (2)
engage the patient in the decision-making process; (3) audit and prepare studies/clinical evaluations;
and (4) participate in research, among others (Directorate-General of Health, Ministry of Health, 2012).
In 2015, this National Health Plan was extended for 2016-2020 to reinforce the importance of
development, dissemination and implementation of best practices in all healthcare contexts (Directorate-
General of Health, Ministry of Health, 2015).
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EBP as a Process — EBP Models

During the last decades, several conceptual models were developed with the purpose to guide the EBP
implementation and sustainability in healthcare, for example: Stetler Model of Evidence-Based Practice;
ACE Star Model of Knowledge Transformation; lowa Model of Evidence-Based Practice to Promote
Quality Care; Johns Hopkins Nursing Evidence-Based Practice Model; Promoting Action on Research
Implementation in Health Services (PARIHS) Model; Advancing Research and Clinical Practice
through Close Collaboration (ARCC®©) Model; Joanna Briggs Institute (JBI) model of evidence-based
healthcare (Greenhalgh, 2018; Jordan et al., 2018).

These EBP models have a key role “in assisting leaders, educators, and clinicians in their strategies to
advance EBP within individual point-of-care providers as well as throughout organizations, especially
if there has been sufficient evidence generated to support them” (Melnyk, 2017, p. 255).

According to the different models’ proposals, the translation of science should take place in several steps
from clinical problem identification to the implementation of a change in practice and the evaluation of
its impact. Generally, the models recommend the following steps: the production and critical synthesis
of knowledge, its dissemination, its adoption and implementation in the point-of-care and, finally, the
evaluation of the implementation impact on users and organizations (Apoéstolo, 2017; Melnyk, 2017).

For the development of this thesis, we used the Advancing Research & Clinical Practice through Close
Collaboration and Education (ARCC-E) Model and the JBI model of evidence-based healthcare, which
we summarised hereinafter.

Advancing Research & Clinical Practice through Close Collaboration and Education (ARCC-E)

The Advancing Research & Clinical Practice through Close Collaboration (ARCC) model was original
conceptualized by Bernadette Melnyk in 1999 (Melnyk, & Fineout-Overholt, 2011). Based on a nurses’
survey on barriers to and facilitators of EBP, on control theory® and cognitive behavioural theory?®, Dr.
Fineout-Overholt formulated the key constructs of the ARCC® model (Melnyk & Fineout-Overholt,
2011). This is a system-wide model to improve and sustain EBP in healthcare systems to reach quality
outcomes. (Melnyk, Fineout-Overholt, Giggleman, & Choy, 2017; Dang et al., 2015). The ARCC model

8 Control Theory is a general approach to understand the self-regulating systems (Carver & Scheier, 1982). Carver
and Scheier (1982) argued that “If a discrepancy is perceived between the present state and the reference value, a
behavior is performed (output function).” (p. 112). According to Melnyk and Fineout-Overholt (2011), the control
theory guides the ARCC model based on the principle that “a discrepancy between a standard or goal (e.g.,
systemwide implementation of EBP) and a current state (e.g., the extent to which an organization is implementing
EBP) should motivate behaviors in individuals to reach the goal.” (p. 258).

® The cognitive behavioral theory highlights the significant role of individual, social, and environmental factors
that can affect cognition, learning, emotions, and behavior (Beck et al., 1979 and Lam, 2005 as cited by Melnyk
& Fineout-Overholt, 2011). In line with this, the ARCC model argues that the more positive the health
professionals' beliefs about EBP are, the more evidence-based healthcare will be implemented (Melnyk & Fineout-
Overholt, 2011).
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involves key strategies to promote change at the individual and organizational levels for the use of best
practices (Melnyk & Fineout-Overholt, 2011).

Subsequently, the original authors of this model adapted it to the education field, creating the Advancing
Research & Clinical Practice through Close Collaboration and Education (ARCC-E) Model which is
represented by Figure 2. The ARCC-E is an EBP teaching framework to increase student assimilation
of the EBP paradigm, and, consequently, to prepare students to make clinical decisions based on an EBP
approach.

Similar to the ARCC model, the ARCC-E model starts with the assessment of Organizational Culture
and Readiness for School-wide integration of EBP to identify strengths and barriers to EBP teaching
(Fineout-Overholt, Stillwell, Williamson, Cox, & Robbins, 2015). The ARCC-E model comprises two
assessment facilitator instruments: Organizational Culture & Readiness for School-wide Integration of
Evidence-based Practice Survey for educators (OCRSIEP-E) and Organizational Culture & Readiness
for School-wide Integration of Evidence-based Practice Survey for Students (OCRSIEP-ES; Fineout-
Overholt et al., 2015). After the assessment of the strengths and barriers to EBP teaching, EBP mentors
within the academic setting should be appointed. An EBP mentor assists students and educators to
understand and integrate the EBP in educational settings (schools and clinical contexts). The EBP
mentors have the responsibility to provide educators with information allowing them to ensure the best
evidence-based education. Apart from this responsibility, they have to provide students with information
which allows them to implement the best possible care. The relationship between mentor and mentee
enables the latter to think over the level of achievement of their training goals on EBP. This mentorship
is essential to increase students’ and educators’ EBP beliefs, and their level of EBP implementation
alongside (Fineout-Overholt et al., 2015).

In the ARCC-E model, the EBP Beliefs Scale for educators (Evidence Based Practice Beliefs for
educators — EBPB-E) measures the educators' beliefs regarding EBP and the confidence in their capacity
to teach and implement EBP while the EBP Beliefs Scale for students (Evidence Based Practice Beliefs
for students — EBPB-S) measures the students” beliefs regarding EBP and the confidence in their
capacity to implement EBP. Additionally, there are two instruments to assess the EBP implementation:
the Evidence Based Practice Implementation for educators (EBPI-E) and the Evidence Based Practice
Implementation for students (EBPI-S). Both instruments consider educators’ and students’ engagement
in expected EBP behaviours. These instruments allow to identify strengths and opportunities to develop
an EBP culture on the one hand and to measure the impact of implementation of strategies for EBP
enhancement in academic settings on the other (Fineout-Overholt et al., 2015).
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Figure 2. Advancing Research & Clinical Practice through Close Collaboration and Education (ARCC-
E) Model by Melnyk, B., & Fineout-Overholt, E. (2015). Reprint From: Evidence-Based Practice in
Nursing & Healthcare: A Guide to Best Practice (3rd edition ed.): Wolters Kluwer/Lippincott, Williams
& Wilkins. With permission of Wolters Kluwer Health, Inc.

Due to the importance of raise EBP awareness, and as recommended by the ARCC-E model, we assessed
the organizational culture and readiness for EBP’s school-wide integration of nursing schools of
Portugal with the OCRSIEP-E and OCRSIEP-ES. The outcome of such assessment was the
identification of the strengths and barriers to EBP teaching. Besides, we also assessed the EBP beliefs
and implementation in both students and educators with the EBPB-E, EBPI-E, EBPB, and EBPI-S
instruments. The assessment results allowed the identification of the strengths and opportunities for the
development of an EBP culture in academic settings. The studies performed using these instruments are
presented in Chapters 4, 5and 7.

Joanna Briggs Institute (JBI) model of evidence-based healthcare (EBHC)

The JBI Model of EBHC, which is based on the experience of the JBI and its partners around the world,
was initially published in 2005 (Pearson, Wiechula, Court, & Lockwood, 2005). It provides a framework
for the JBI’s organization and operationalization. According to this model, the EBP is the “clinical
decision-making that considers the best available evidence; the context in which the care is delivered;
client preference; and the professional judgement of the health professional” (Pearson et al., 2005, p.
209). It represents the four major components of EBHC: evidence generation, evidence synthesis,
evidence transfer and evidence utilization. According to the JBI Model of EBHC, the “Evidence-based
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healthcare is represented as a cyclical process that derives questions, concerns or interests from the
identification of global healthcare needs by clinicians or patients/consumers and then proceeds to
address these questions by generating knowledge and evidence to effectively and appropriately meet
these needs in ways that are feasible and meaningful to specific populations, cultures and settings.”
(Pearson et al., 2005, p. 209-210). The cycle proceeds to the appraisal, the synthesis and the transfer of
the generated evidence to healthcare contexts and professionals, to the evidence implementation and,
finally, to the evaluation of the implementation impact on health outcomes, health organisations and
professional practice (Pearson et al., 2005).

In 2015, a working group at the JBI developed a project aiming the assessment of the relevance of the
JBI Model of EBHC and the determination of whether updates were required. This project was carried
out in two phases: citation analysis and model revision (Jordan et al., 2018). The results indicated that
the model required an update, namely the use of more internationally appropriated language (Jordan et
al., 2018).

The revision of JBI’s Model was described on a paper by Jordan, Lockwood, Munn, and Aromataris in
2019. On the Figure 3, which presents the revised model, the inner circle, denominated as pebble of
knowledge, is the central element because it illustrates the JBI’s conceptualization of EBHC. Within this
model, the EBHC is defined as the “clinical decision-making that considers the feasibility®,
appropriateness!!, meaningfulness'? and effectiveness® of healthcare practices. The feasibility,
appropriateness, meaningfulness and effectiveness of healthcare practices may be informed by the best
available evidence, the context in which the care is delivered, the individual patient, and the professional
judgment and expertise of the health professional.” (Jordan, Wiechula, Court, & Lockwood, 2019, p.
62).

The ‘inner segments’ symbolize the Institute’s conceptualization of the major steps of an evidence-based
approach to clinical decision-making: Global Health; Evidence Generation; Evidence Synthesis;
Evidence Transfer; and Evidence Implementation. The ‘outer segments’ operationalize the component
parts of the model. The arrows show the flow of the model. The bigger ones flow clockwise and
represent the movement between the major steps of an evidence-based approach to clinical decision-
making. The smaller ones flow in the opposite direction and symbolize the ‘feedback cycle’.

10 Feasibility is defined as the “extent to which an activity or intervention is practical or viable in a context or
situation — including cost-effectiveness” (Jordan et al. 2019, p. 62).

11 Appropriateness is defined as “the extent to which an intervention or activity fits with a context or situation”
(Jordan et al. 2019, p. 62).

12 Meaningfulness “refers to how an intervention or activity is experienced by an individual or group and the
meanings they ascribe to that experience” (Jordan et al. 2019, p. 62).

13 Effectiveness is “the extent to which an intervention achieves the intended result or outcome” (Jordan et al.
2019, p. 62).
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According to the JBI Model, the Global Health wedge is defined as “collaborative transnational research
and action that places priority on improving health and achieving health equity for all people worldwide”
(Jordan et al., 2019, p. 63). This wedge includes the following components: sustainable impact,
engagement and knowledge need. The sustainable impact refers to the fact that research production is
necessary and should derive from the community’s need for knowledge. The engagement characterizes
the collaboration across all stakeholders that is crucial to achieve success in delivering evidence-
informed healthcare. The knowledge need operationalizes the role of the evidence to address the
knowledge needs of the community.

The following wedge, the Evidence Generation, represents the well-designed research studies based in
any methodology, anecdotes or opinion, and experience. Indeed, according to the JBI Model for EBHC,
any kind of knowledge generation (such as, discourse or narrative, experience/expertise and research)
is understood as a legitimate source of knowledge. Therefore, one can say that research®, expertise (and
experience)™® and discourse'® are the three component parts of the Evidence Generation wedge.

The analysis of research and opinion evidence in a particular topic, which guides the decision-making
in healthcare, is illustrated in the Evidence Synthesis wedge. This wedge consists of three main
components: systematic reviews, evidence summaries and guidelines. The systematic reviews, the gold
standard of evidence synthesis, embraces, nowadays, several methodologies for developing reviews,
such as reviews of effects, umbrella reviews, scoping reviews, qualitative reviews, etc. The evidence
summaries appeared as a way of performing synthesis in a timely manner. The guidelines include not
only recommendations to optimize patient care based on a systematic review, but also an assessment of
the benefits and harms of alternative care options (Institute of Medicine (US) Committee on Standards
for Developing Trustworthy Clinical Practice Guidelines et al., 2011; Jordan et al., 2019).

The Evidence Transfer includes the active dissemination, systems integration and education components
for its operationalization. This wedge attempts to comprise a coactive and participatory process to
facilitate the access and use of evidence in local contexts. The active dissemination, as the name
suggests, is the application of active methods (email, social media) and formats (info-graphics) and the
use of individuals (knowledge spreaders, such as champions, leaders) to disseminate and promote the
utilization of evidence. The systems integration covers the use of clinical decision support systems,

14 Within this model, research embraces the production of new knowledge by primary or secondary research
(Jordan et al., 2019, p. 65).

15 The expertise means clinician judgment and the term experience means patient preferences and values (Jordan
etal., 2019).

16 Here the discourse is defined as a “written communication or debate based on personal anecdote or experience”
(Jordan et al., 2019, p. 65)
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electronic medical records or the use of quality systems to promote the easy access to evidence by
clinicians at the point-of-care. The education is also effective to encourage the evidence transfer.

The last but not the least wedge is Evidence Implementation. Jordan et al. proposed a definition: “a
purposeful and enabling set of activities designed to engage key stakeholders with research evidence to
inform decision-making and generate sustained improvement in the quality of healthcare delivery”
(2019, p. 67). To operationalize this step, the model recommends the following elements: context
analysis; facilitation of practice change; and evaluation of process and outcome. The context analysis
is useful to identify issues which are important for practice change within local contexts. It also identifies
factors capable of influencing the proposed change. Consequently, once the information is identifying,
the facilitation of practice change at the point of care is easier. Additionally, any change process to a
current practice must be monitored and evaluated. Therefore, the Evidence Implementation comprises
a third element: the evaluation of process and outcome (Jordan et al., 2019, p. 67).

According to Pearson et al. (2012), there are three gaps on Evidence-Based Healthcare and translation
of research into action: (1) From Knowledge Need to Discovery (Gap between the “knowledge needs”
identified by patients, community, clinicians, governments, and organizations, and the discovery of that
new knowledge); (2) From Discovery to Clinical Application (Gap between “discovery research”
[theoretical, epidemiological, or “bench” style research] and “clinical research” [experimental trials
including but not limited to drug trials]); and (3) From Clinical Application to Action (Gap between the
clinical application and the inclusion of the knowledge in routine clinical actions or policy).

At the base of the JBI Model of EBHC, there are four overarching principles: culture, capacity,
communication, and collaboration. These principles reflect the reality of healthcare, i.e., the healthcare
context is a multifaceted and unique environment: rather than having one linear way to incorporate
evidence in practice, this process of incorporation can be strongly influenced by the specific context, the
stakeholders, and the location of the evidence.

47



Chapter 1

JBI Model of
Evidence Based Healthcare

_oe Engagement
@é@‘ﬁb\ o
\“‘er ey 9o

Evidence
Based Healthcare
Feasible
Appropriate

Meaningful
Effective

Overarching principles
Culture - Capacity.~-Communication.» Collaboration

Figure 3. New Joanna Briggs Institute Model of Evidence-Based Healthcare.
by Jordan, Zoe; Lockwood, Craig; Munn, Zachary; Aromataris, Edoardo (2019). Reprint From: The
updated Joanna Briggs Institute Model of Evidence-Based Healthcare. International Journal of
Evidence-Based Healthcare17(1):58-71, March 2019. With permission of Wolters Kluwer Health, Inc..

Based on the JBI Model of EBHC, we designed, implemented and evaluated an EBP educational
program. The study on EBP educational program design is presented in Chapter 8 and the study on its
implementation and assessment is presented in Chapter 9.
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Following the presentation of these two models (ARCC-E and JBI Model of EBHC), and considering
that the use of EBP in clinical and educational contexts falls short of expectation, the next section is
dedicated to the barriers to and facilitators of EBP in both clinical and educational contexts. Indeed, in
addition to the three gaps on Evidence-Based Healthcare and translation of research into action, there
are, on one hand, barriers that can prevent the EBP integration and therefore the identification of such
barriers is paramount; on the other hand, facilitators that can promote the EBP integration, so their
recognition is also essential.
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Barriers to and Facilitators of Evidence-Based Practice

Over the past few years, researchers in the area of EBP have developed studies to identify the barriers
to and facilitators of the integration of EBP from the perspective of nurses, nursing students and nursing
educators.

Table 2 shows the barriers and facilitators to the EBP use, reported by nurses, nursing students and
nursing educators, retrieved from primary and secondary research studies.

The analysis of these studies indicated that the most common identified barriers are: the lack of time;
the lack of leadership support; the organizational culture and a philosophy of “that is the way we have
always done it here”; the lack of EBP knowledge (for example the lack of searching skills, the difficulties
in interpreting statistics); the lack of confidence; the lack of resources (namely lack of access to
evidence); the managers/leaders’ and co-workers’ resistance to practices change; and the heavy

workload.

As for facilitators, the most frequently identified are: education (for examples training in research
methods and EBP); the organizational support/awareness; the availability of EBP mentors; the
availability of time; the availability of resources (i.e. resources to access evidence).

Table 2.

Barriers to and Facilitators of Evidence-Based Practice in clinical practice and educational contexts

Study Sample

Study Citation and Context Barriers Facilitators

Solomons and United States or - The lack of time; - Time granting, during the

Spross (2011) Canada, and - The inability to access research workday, to read and develop
samples that (lack of information-seeking practice change activities;
included skills; lack of online research - Leadership commitment;
practicing databases understanding, such as - Nursing presence on hospital-
nurses. CINAHL and MEDLINE); wide committees;

- The difficulties comprehending - Time allocation for research
the statistics and research and implementation of
language; practice changes;

- The inability to change practice - Training in EBP and its
(resistance to practice changing promotion based on EBP

from co-workers and managers); competencies demonstration;
- The leaders and managers’ goals - EBP champions'’;

with higher priority than EBP; - Health science library staff
- The difficulty in recruiting and with a strength relationship
retaining staff; with nursing staff.

17 EBP Champions are “clinicians who believe so strongly in the EBP paradigm that they will do what it takes to
facilitate it in their daily practice and their organizational culture” (Melnyk & Fineout-Overholt, 2015, p. 16)
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Study Citation

Study Sample
and Context

Barriers Facilitators

- The lack of resources;

- The heavy workload;

- The lack of authority to change
practice;

- The lack of respect for research;

- Nurses’ lack of confidence in

their own ability to assess the

research quality;

The use of Google or Yahoo! for

a literature search rather than the

scientific research databases;

The sources of evidence: the

most common used by nurses

were patient information;

individual clinical experience

and interactions with others.

Journals and the internet were

used to a lesser extent;

The nurses’ feeling that research

is overwhelmed;

The hospital’s access

impediment to online

bibliographic databases and

other online resources;

The lack of online access for the

research;
- Diffuse Information.
Stichler, Fields,  Nursing faculty - No access to research in one - Continuing education for
Kim, and Brown from two place; faculty on the EBP process.
(2011) nursing schools - The understanding of statistical
with analyses;

baccalaureate’s
and master's
degree programs
in southwestern
United States.

Generalizable results (lack of
generalizability of research
findings to/inside their own
specific clinical content);
The volume of research
available;

The lack of replication;

The lack of time to read
researches;

The lack of clear implications for
teaching.

Pereira,
Cardoso, and
Martins (2012)

Nurses

Community
contexts

The lack of confidence and -
experience in research;

- The lack of training;

- Time limitations;

- Patient noncompliance.
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Study Citation Study Sample Barriers Facilitators
and Context
Portugal
Melnyk et al. Nurses who - Time; - Education;
(2012) belong to the - The organizational culture, - Access to information;
American including policies and - Time
Nurses procedures, politics, and a - Clearinghouses of evidence-
Association philosophy of ‘‘that is the way based information (online);
we have always done it here’’; - The organizational
United States - The lack of EBP support/awareness;
knowledge/education; - The managers’ support;
- The lack of access to - Mentors’ availability in units;
evidence/information; - Knowledge;
- The managers’/leaders’ - Written EBP practice
resistance: standards;
- The workload/staffing, including - Resources;
patient ratios; - Staff in clinical units;
- Nurses’ resistance; - Peers’ support;
- The physicians’ resistance; - Tools;
- Budgets/payors; - Money to support EBP
- The lack of resources; initiatives;
- The lack of available evidence; - An increased awareness of
- Patient resistance/ the EBP importance.
noncompliance.
DeBruyn, Nursing - The lack of recognition of the - More nurses pursuing
Ochoa-Marin, researchers’, nursing profession autonomy; advanced education
and Semenic educators’, and - The lack of incentives for nurses programs;
(2014) graduate to pursue advanced education or - The access to international
students to engage in research; research and research
- Limited availability and utility of  collaborations;
Medellin, nursing evidence; - Clinical and research
Colombia. - The lack of communication partnerships between
between academic and clinical universities and clinical
practice environments. institutions.
Tacia, Advanced - Institutional and/or cultural - Interdisciplinary
Biskupski, practice nurses, barriers; communication and
Pheley, and nursing - The lack of knowledge; collaboration;
Lehto (2015) managers and/or - The lack of motivation; - Mentorship;

administrators
and staff nurses.

Community
hospital.

Mid-western
region of the
United States.

Time management;
Physician and patient factors;
Limited access to up-to-date
user-friendly technology and
computer systems.

The access to professional
activities and networks;

A supportive management;
Conference attendance,
training sessions, and the
organizational support for
education (conference costs
reimbursement, incentives).
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Study Citation Study Sample Barriers Facilitators
and Context
Khammarnia, Nurses from - Organizational aspects;
Haj teaching - The lack of human resources;
Mohammadi, hospitals. - The heavy workload;
Amani, - The lack of access to a rich
Rezaeian, and Zahedan City, library with nursing journals;
Setoodehzadeh South East of - The lack of internet access at
(2015) Iran, work;
- No cooperation by physicians;
- Individual aspects;
- The lack of time to read
literature;
- Insufficient proficiency in the
English language;
- The lack of computer skills;
- The lack of autonomy to change
practice;
- The lack of knowledge.
Upton, Nurse educators - The lack of access to appropriate - Relevant evidence
Scurlock-Evans,  working in research/evidence; accessibility
Williamson, academic and - The quality of evidence - Confidence in one’s own
Rouse, and clinical contexts available; skills.
Upton (2015) in the US and - Time;
UK. - Resources;
- The lack of power to change
practices and to persuade others
to adopt hew methods;
- The lack of cohesion between
academic and clinical teaching
contexts;
- The difficulty in teaching
students the EBP and research
usefulness and validity.
Jordan, Bowers, Nurses in a - The lack of familiarity with
and Morton private intensive ~ EBP;
(2016) care unit. - Individual perceptions that
underpin clinical decision-
Nelson making;
Mandela Bay - The lack of access to information
municipality, required for EBP;

Eastern Cape.

Inadequate sources to access
evidence;

The inability to synthesize the
literature;

Resistance to change;

The lack of EBP mentor or
champion;
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Study Citation Study Sample Barriers Facilitators
and Context

- The lack of authority to change
practice;

- Insufficient time to implement
changes

- The lack of available research
reports;

- A high workload.

Malik, Academics from - Heavy workloads; - Faculty clinical practice;

McKenna, and Australian - Limited time; - Committed academics;

Griffiths (2016)  universities. - The lack of commitment within - The workload management;
their schools; - Continuing education.

- The lack of confidence with EBP
teaching;

- Complexity of EBP
implementation.

Fiset, Nursing faculty  Students: Students:

Graham, and members and/or - Negative attitudes towards EBP; - A course on EBP or the

Davies (2017) undergraduate - The lack of EBP knowledge and participation in education
nursing students.  skills; related to EBP;

- Clinical staff’s and managers’ - More EBP knowledge;

Any clinical resistance to the use of research - A positive attitude towards
setting. findings; EBP;

- The lack of time for EBP; - Interest in a particular area of

- The excess of information when research;
searching for evidence on the - The participation in scientific
Internet; activities;

- The difficulty to understand and - The support from managers,
ascertain the relevance of other professionals, and
research finding; students;

- Challenges when accessing - Accessible, high-quality, and
research reports. relevant research with a user-

friendly format presentation
Educators: in the students’ language of

- The lack of EBP knowledge and choice.
skills;

- The lack of power that students Educators:
had in the clinical setting to - The confidence and skills to
influence practice; engage in EBP and positive

- Curricular issues; attitudes towards EBP.

- The lack of resources for faculty
training and infrastructure for
EBP;

Gifford et al., Staff nurses, - The lack of evidence written in - The understanding that EBP
(2018) head nurses and Chinese language; improves patient care;

directors from
tertiary and

- The lack of guidelines;

The belief that EBP improves
nursing credibility;
Education and training;

54



Chapter 1

Study Citation Study Sample Barriers Facilitators
and Context
community - The fear of patients and families - Leadership promotion and
hospitals. caused by something new or support of EBP;
non-traditional; - The presence of an EBP
China. - The lack of awareness, team;
knowledge and skills; - Mechanisms to access
- Negative attitudes and beliefs evidence.
towards EBP;
- Patients’ lack of money;
- Patients’ lack of trust.
- The lack of leadership support;
- Little/no opportunities for EBP
education and training;
- Limited resources (physical and
human).
Duncombe Registered - The lack of resources; - Training in research
(2018) nurses, - The lack of support; methods;
- Insufficient staffing; - More EBP knowledge.
Psychiatricand - The lack of interest; - Evidence-based
geriatric, - Work overload. organisational
hospital and policies/protocols;
community - Mentorship by nurses with
settings in the experience in research
Bahamas. methods;

- The concession of official
time to conduct evidence-
based projects;

- More authority to implement
changes based on research
findings;

- Supervisors’ support;

- Improved access to research
reports.

Lizarondo, Health - Political leaders’ lack of - The support from hospital
Lockwood, and  practitioners. knowledge about best practice managers;
McArthur guidelines; - The presence of relevant
(2019) African - A heavy workload; policies;
healthcare - The lack of or an inadequate - Positive attitudes to change
settings. supervision; in practice;

The lack of equipment/
supplies/tools/other resources;
The lack of access to best
practice guidelines, up-to-date
information, educational
resources or professional
development training for health
staff;

The lack of acute pain service;

Proper documentation
practices;

The collaboration with
stakeholders external to the
organization
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Study Citation Study Sample Barriers Facilitators
and Context
- The lack of informational
resources for consumers (the
patients and their carers);
- The lack of in place policies;
- The lack of standard protocols
for care processes.
Shayan, Nurses in low- - The lack of access to
Kiwanuka, and  and middle- information required for EBP;
Nakaye (2019) income - The lack of incentives for nurses
countries. to pursue advanced education or

to engage in research;

The inability to implement
recommendations of research
studies into clinical practice;

Insufficient resources (e.g.,
equipment, materials) to
implement EBP;

Insufficient time at workplace to
implement changes in their
current practice;

The difficulty in finding time at
workplace to search for and to
read research articles and
reports;

The lack of support;

Inadequate facilities to conduct
research;

Nurse feels the results are not
extensible to the organization;

The non-observance in Nurse’s
job description of their role as
researchers;

The lack of communication
between academic and clinical
practice environments;

The lack of consistency between
education and practice in nursing
discipline;

The absence of teamwork;

The long-established (decades)
public’s negative image about
the nursing profession;

Non-supportive colleagues with
respect to implementation;

The limited availability and
utility of nursing evidence;
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Study Citation

Study Sample
and Context

Barriers Facilitators

- The lack of recognition of
nursing profession autonomy;
Nurses’ powerlessness feeling
about changing patient care
procedures based on evidence;
The lack of time to read research
results and to implement new
ideas;

No previous EBP training;
Profusion of research data to
make change;

The lack of clear guidelines to
develop research;

A low rate of
publication/research reports;

Inconsistent results from
research reports;

The nurses’ unawareness of
research;

The inadequate understanding of
technical jargon used in research
articles;

The lack of nursing research
COUrses;

The difficulty in judging the
quality of research articles and
reports;

The lack of familiarity with
EBP;

Individual perceptions that
underpin clinical decision-
making;

The difficulty in understanding
research articles and in
translating the findings to
practice;

The resistance to change;

The inability to evaluate the
quality of the research;

The lack of interest;

The lack of computer skills;
Insufficient proficiency in the
English language;

The lack of trust in EBP;

The lack of EBP mentors;

The adjustment to a specific
structure;
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Study Sample

Barriers
and Context

Study Citation

Facilitators

- The nurses’ isolation from
knowledgeable colleagues with
whom to discuss the research;

- The lack of nurses in seeing
benefit for themselves;

- The domination of routines in
providing nursing care;

- Nurse’s idea/belief that research
is a worthless action.
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EBP in Undergraduate Nursing Education

The starting point for formal nurses’ training happened only 160 years ago. In the mid-1800s, Florence
Nightingale, the pioneer in the recognition of nursing as a profession, stated that the nursing knowledge
had a unique focus and thus it differentiated itself from the medical knowledge (Alligood, 2014).
Therefore, in 1860, she founded the first Nursing School at the St. Thomas’ Hospital in London-England
(McDonald, 2010). Her school served as a model of nursing education worldwide during many years
(Alligood, 2014). However, only in the 1920s, the first known university-based education program for
nurses was established in New Zealand. Likewise, other countries relocated their nursing education
programs to universities (World Health Organization, 2009).

Portugal followed the worldwide developments in the nursing discipline and education. As a matter of
fact, the undergraduate training and the nursing profession’s increasing complexity and recognition
underwent important steps forward. The first school for nurses was created in 1881 in Coimbra (Pereira,
Cardoso, & Rodrigues, 2013). However, it was but one hundred and seven years later, in 1988, that the
nursing education was integrated in the Portuguese education system (Decreto-Lei n.° 480/88, Diéario da
Republica n.° 295/1988, Série | de 1988-12-23). The first master’s degrees in nursing sciences began in

1991 and the first doctorate’s degrees in nursing sciences in 2001 (Fonseca, 2015).

In 1999, the Ministry of Science and Higher Education approved the creation of the Nursing Degree?®
(four years) which increased significantly nurses’ skills in health services management, training and
nursing research. This change lead to three kinds of adjustments: (1) many schools became part of the
Polytechnic Institutes; (2) others joined the Universities; and (3) some suffered processes of fusion and
became non-integrated Schools (like the schools of Lisbon, Oporto and Coimbra; Mendes, & de Fatima
Mantovani, 2009).

In June 19" 1999, Portugal joined the group of 29 countries that signed the Bologna declaration, a Joint
declaration of the European Ministers of Education (European Ministers of Education, 1999). The
Bologna Declaration, also known as European Higher Education Area (EHEA), proposed the creation
and adoption of a common system of higher education in Europe.

In Portugal, with the implementation of the Bologna Process in Nursing and in line with Decree-Law
No. 74/2006 of 24 March and subsequent position of the Portuguese Council of Nursing (Ordem dos
Enfermeiros, 2006b), Nursing was considered as a profession that requires a longer education. Thus, the

18 1n Portugal, the Nursing Degree is the necessary training for a person to become a registered nurse. This Nursing
training, taught over four years, offers a degree that corresponds to the first cycle of the higher education studies
in Portugal.
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first cycle of nursing studies in Portugal kept its four years duration, more precisely 8 semesters,
corresponding to 240 ECTS.

Additionally, considering that Nursing is a regulated profession®® by the European parliament (Directive
2005/36/EC of the European Parliament and of the Council of 7 September 2005 on the recognition of
professional qualifications), one could say that the nurses’ training is regulated at a European level.

According to the Directive 2005/36/EC of the European Parliament and of the Council of 7 September
2005 on the recognition of professional qualifications, the training of nurses responsible for general care
should include the acquisition of: (I) the knowledge of the sciences on which general nursing is based,;
(1) the knowledge of the nature and ethics of the profession as well as of the general principles of health
and nursing; (1) clinical experience; (IV) the ability to participate in the training of health staff and
experience of working with such personnel; (V) experience of working with other health professions.

In Portugal, the Regulation of Common Skills of the General Care Nurse (our translation of
Regulamento das Competéncias Comuns do Enfermeiro de Cuidados Gerais) was established based on
the International Council of Nurses Framework of Competencies for the Generalist Nurse. That
regulation identified the domains of competence of the general care nurses which are: the professional,
ethical and legal responsibility, the care delivery and management, and the professional development
(Regulamento n.° 190/2015 Diario da Republica, 2.2 série — N.° 79 — 23 de abril de 2015). Within
the care delivery and management domain, the incorporation of valid and relevant research findings in
practice as well as other evidence is a competence criteria (Regulamento n. © 190/2015 Diério da
Republica, 2.2 série — N.° 79 — 23 de abril de 2015).

In order that nurses can incorporate valid and relevant research findings in practice, the undergraduate
nursing curricula should include courses, teaching strategies and training that focuses on the
development of research and EBP skills. Indeed, it is critical to prepare the future nurses to, not only,
conduct research, but also to read and use research already disseminated to inform their clinical decision-
making (Ertug & Onal, 2014; Slattery et al. 2016).

Nevertheless, to teach research and EBP to undergraduate nursing students is a challenging task. Some
studies reported that undergraduate students have negative attitudes/beliefs towards research and EBP,
in particular towards the statistical components of the research courses and the complex terminology.
Moreover, undergraduate students’ negative attitudes/beliefs towards research and EBP is reinforced

19 “Regulated profession: a professional activity or group of professional activities, access to which, the pursuit of
which, or one of the modes of pursuit of which is subject, directly or indirectly, by virtue of legislative, regulatory
or administrative provisions to the possession of specific professional qualifications; in particular, the use of a
professional title limited by legislative, regulatory or administrative provisions to holders of a given professional
qualification shall constitute a mode of pursuit.” (Directive 2005/36/EC of the European Parliament and of the
Council of 7 September 2005 on the recognition of professional qualifications Article 3, number 1, paragraph a).
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because they do not understand the research practice link (Al Furaikh, Al Omairi, & Ganapathy, 2017;
Burkhart, & Hall, 2015; Halcomb & Peters, 2009). Actually, as we mention in section “Barriers and
Facilitators to Evidence-Based Practice”, nurses and nursing students identify as barriers the lack of
EBP and research knowledge, namely the difficulties in interpreting statistics and the misunderstanding
of the research terminology. In addition, Ramis (2017) found that nursing and paramedicine students’
EBP beliefs have direct influence on their intention to use EBP after graduation. Therefore, it is
imperative to provide the future nurses with research and EBP skills in order to promote more positive
attitudes regarding research and EBP, and to overcome the barriers to the EBP use in clinical settings.

Two important conferences on “Evidence-Based Healthcare Teachers and Developers” held in 2003 and
2009 led to the writing of the two Sicily statements (Dawes et al., 2005; Tilson et al., 2011) that relate
to the demand for developing educational interventions on EBP in healthcare. These statements offered
recommendations for EBP competencies, curricula and design of EBP learning assessment tools.

As we stated in subsection “EBP Importance and Recommendations to EBP Implementation”, Dawes
et al., 2005 claimed that all health students must understand the EBP principles, must have positive
attitudes towards EBP and must implement it. Besides, they recommended that Curricula that seek to
deliver knowledge, skills and attitudes of EBP should follow the five steps of EBP: 1. Translation of
uncertainty into an answerable question; 2. Search for and retrieval of evidence; 3. Critical appraisal of
evidence for validity and clinical importance; 4. Application of appraised evidence to practice; and 5.
Evaluation of performance.

Tilson et al., 2011 established principles for the design of EBP learning assessment tools, where they
suggest the following assessment categories: Benefit to patients; Behaviors; Skills; Knowledge; Self-
efficacy; Attitudes; and Reaction to the educational experience. The ‘Benefit to patients’ category refers
to the assessment of health outcomes of patients and communities. The ‘Behaviors’ category could be
very useful for the identification of students’ learning needs regarding the EBP use. The ‘Skills’ category
is related with the knowledge application through the performance of a task related with EBP. The
‘Knowledge’ category refers to the retention of EBP facts and concepts concerning by learners. The
‘Self-efficacy’ category includes people’s self-judgments regarding their ability to perform a certain
activity. The ‘Attitudes’ category refers to the values that students concede to the EBP importance and
usefulness in the process of clinical decision-making. The last one, the ‘Reaction to the educational
experience’ category represents the learners’ perceptions regarding the learning experience, including
aspects such as the organization that could influence the effectiveness of an educational intervention
(Tilson et al., 2011).
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Evidence on EBP educational interventions in undergraduate health students

Taking the recommendations proposed by the two Sicily statements into account, several studies have
been developed to evaluate the impact of different interventions and pedagogical strategies to teach EBP
to undergraduate health students.

In 2016, Kyriakoulis and colleagues developed a systematic review whose aim was to identify the best
teaching strategy for EBP teaching to undergraduate health students. They found 20 studies that reported
numerous different educational interventions about EBP teaching, with diverse duration (ranged from 2
hours to 1 year), frequency and using several methods, such as lectures, tutorials, workshops,
conferences, journal clubs, and online sessions. From those 20 studies, 18 were performed in medical
students and two were performed in nursing students. Generally, the systematic review results revealed
an improvement of students’ EBP competence, EBP knowledge and EBP skills after the implementation

of the educational strategies (Kyriakoulis et al., 2016).

Three years later, Larsen, Terkelsen, Carlsen, and Kristensen (2019) published a scoping review to map
EBP teaching methods for undergraduate healthcare students. One of the inclusion criteria was that the
teaching methods had to use the Sicily Statement’s steps of teaching and conducting EBP. This scoping
review included 81 primary and secondary studies published between 2010 and 2018. Forty were
developed in USA, eight in Canada, seven in Norway, six in Australia, six in England, three in Sweden,
two in China, two in Finland, two in Spain, one in Greece, one in Iran, one in Lebanon, one in Scotland,
and one in Taiwan. In 72 studies, the included participants were nursing students. The remaining nine
studies included nursing students and students from other healthcare disciplines (n=5), nursing and
physiotherapy students (n=1), physiotherapy students and students from other healthcare disciplines (n
= 1), occupational and physiotherapy students (n = 1), and physiotherapy students (n = 1). The studies
were developed in classroom contexts (n = 52); combination of classroom and clinical practice (n = 20);

and clinical practice (n = 9).

This scoping review identified the seven methods for teaching EBP: Research courses and workshops;
Collaboration with clinical practice; information technology; Assignments; Participation in research
projects; Journal clubs; Embedded librarians. Regarding the Sicily Statement’s five steps of teaching
and conducting EBP, 11 studies mentioned all five steps, 31 studies three or four steps, 17 studies two
steps, and 10 studies one step. In 12 studies, there are no description of the steps. Steps two (“Collect
the most relevant evidence”), three (“Critically appraise the evidence”), and four (“Integrate the
evidence with one’s clinical expertise, patient preferences, and values to make practice decision”) were
the most frequently trained (step two in 58 studies, step three in 55 studies and step four in 51 studies).
Step one (“Ask a clinical question”) was mentioned in 26 studies and step five (“Evaluate change or

outcome”) in 14 studies.
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Evidence on EBP educational interventions in undergraduate nursing students

As far as undergraduate nursing students population is concerned, there are several studies that evaluated
the impact of different interventions and pedagogical strategies to teach EBP on multiple outcomes, such
as: EBP knowledge, attitudes towards EBP, EBP skills, EBP implementation/use, EBP competence,
EBP behavior, capability beliefs regarding EBP skills, perceived knowledge of critical appraisal skills,
attitudes toward statistics, attitudes toward research and frequency of EBP use (Ashktorab, Pashaeypoor,
Rassouli, & Alavi-Majd, 2013; Brown & McCrorie, 2015; Elsborg Foss, Kvigne, Wilde Larsson, &
Athlin, 2014; Florin, Ehrenberg, Wallin, & Gustavsson, 2012; Gray, 2010; Henoch et al., 2014;
Hickman, Kelly, & Phillips, 2014; Jalali-Nia, Salsali, Dehghan-Nayeri, & Ebadi, 2011; Jones, Crookes,
& Johnson, 2011; Keib, Cailor, Kiersma, & Chen, 2017; Kiekkas et al., 2015; Kim, Brown, Fields, &
Stichler, 2009; Laaksonen, Paltta, von Schantz, Yl6nen, & Soini, 2013; Leach, Hofmeyer, & Bobridge,
2016; Liou, Cheng, Tsai, & Chang, 2013; Mattila, Rekola, Koponen, & Eriksson, 2013; McCurry &
Martins, 2010; Morris, 2016; Reid, Briggs, Carlisle, Scott, & Lewis, 2017; Roberts & Ousey, 2011;
Ruzafa-Martinez, Lopez-lborra, Armero Barranco, & Ramos-Morcillo, 2016; Scurlock-Evans, Upton,
Rouse, & Upton, 2017; Whalen & Zentz, 2015; Wonder & Otte, 2015; Yu, Zhang, Xu, Wu, & Wang,
2013; Zhang, Zeng, Chen, & Li, 2012).

Bellow, we provide more details on six of the previously cited studies.

A study using an EBP-focused interactive teaching intervention showed that undergraduate nursing
students improved their EBP knowledge and use (Kim et al., 2009). This intervention was based on the
diffusion of innovation model and the self-efficacy theory and included a 2-hour initial lesson and a
clinically integrated EBP group projects. The lesson content comprised the importance of EBP, the
definition of EBP, the steps of EBP, and the resources to EBP. The EBP group projects were developed
by groups of 4-5 students in three phases: the identification of nursing practice problems and the
synthesization of evidence; the planning of EBP implementation strategies; and the dissemination of the
proposed changes through a slide presentation to nurses at the clinical context (Kim et al., 2009, p.
1220).

Another study revealed a significant improvement in undergraduate nursing students' EBP knowledge,
attitudes, and beliefs after participating in a two-phases intervention: a Self-Directed Learning Process
and a Workshop for Critical Appraisal of Literature (Zhang et al., 2012). The Self-Directed Learning
Process was a four-weeks phase during which students integrated in groups independently performed
searches (online and library) to find information on topics. Afterwards, the students shared the
information they considered important, discussed it and decided which piece of information is necessary
to accomplish learning objectives. Furthermore, they prepared an EBP topic and an implementing plan.
Over the course of the workshop for Critical Appraisal of Literature phase, the students initially read
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and commented on one paper and discussed it within the group. Then, the students participated in
workshops to share their critical appraisal achievements (Zhang et al., 2012).

Based on the Rogers’ diffusion of innovation model, an EBP Education teaching strategy showed
positive results in improving knowledge, attitude and adoption of EBP in undergraduate nursing students
(Ashktorab et al., 2013). This strategy followed the five steps of the Rogers’ diffusion of innovation
model: 1) knowledge, 2) persuasion, 3) decision, 4) implementation, and 5) confirmation.

A study of Ruzafa-Martinez et al. (2016) indicated that a 15-week educational intervention in
undergraduate nursing students (second- and third-year) significantly improved their EBP competence,
attitudes towards EBP, and EBP knowledge and skills. This intervention focus was the first four steps
of EBP as defined by Melnyk, Fineout-Overholt, Stillwell, and Williamson (2010) and it included 90
hours of student autonomous work besides 60 hours in class. Several learning strategies (theoretical
classes, practical classes with access to computers, peer group discussions in small groups, individual
work, teamwork, and oral presentation of a final project) were used to develop knowledge and skills
regarding the formulation of clinical questions, the search of databases, and the statistical interpretation
(Ruzafa-Martinez et al., 2016).

Keib et al. (2017) revealed that a research and EBP course increased undergraduate nursing students’
perceptions of and confidence in research and EBP. The course aimed to make students aware of the
research process as well as to offer the basis for the development of EBP skills, through lectures, seminar
assignments and discussions, and small group work. The course comprised contents such as statistics,
research designs, evaluation of research articles and clinical practice guidelines (CPGs) for use on
nursing practice. Additionally, the students prepared an EBP project that they presented at an
interprofessional poster session.

One more study showed that an educational initiative had positive impact on EBP beliefs and
implementation (Reid et al., 2017). The educational intervention, proposed by Reid et al. (2017), used a
combined learning approach, which included lectures, small group teaching, and an online Resource.
This intervention, with 24 hours of tutorials and 48 hours of lectures, was delivered in year one of the
undergraduate nursing education program.

EBP in Undergraduate Nursing Education in Portugal

Currently, in Portugal, there are 39 higher education institutions, which provide the Nursing Degree
Course. In a brief review of the current curriculum programs of their Nursing Degree Course, we can
discern that all curricula comprise research courses, except for one, and that only three curriculum plans
have a specific EBP course. Then we analyzed study plans of some research courses and we realized
that there were signs of introduction attempts of the EBP approach.
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In this regard, the national existing study plans require a heavy investment as far as the integration of
EBP in nurses’ initial training is concerned. The processes of building new curricular plans should
consider this need and should not only promote the inclusion of specific curricular units on EBP basic
principles but also the use of EBP in the most diverse courses, namely in the clinical training courses.
The EBP integration would facilitate the teaching of undergraduate nursing students and would make
them think systematically and critically about their clinical practice. The students would consequently:
(1) formulate clinical questions; (2) search scientific evidence to answer them; and (3) implement this
evidence into clinical contexts, considering their clinical experience and the patient's values/preferences.
As we mentioned before, this integration is fundamental for general care nurses to develop their own
competence to incorporate valid and relevant research results into clinical practice, as set out in the
Regulation of Common Skills of the General Care Nurse proposed by the National Council of Nursing
(Regulamento n.° 190/2015 Diério da Republica, 2.2 série — N.° 79 — 23 de abril de 2015).

65



Chapter 1

Aims

The research work reported in this thesis was intentionally designed to contribute to the EBP integration

in undergraduate nursing curricula of nursing education institutions.

In order to reach this aim, we outlined the following specific objectives:

66

To synthesise the instruments used to assess undergraduate nursing students’ attitudes,
knowledge and skills in EBP.

To adapt to the Portuguese population the “EBP Beliefs Scale for Educators” (EBPB-E), the
“EBP Implementation Scale for Educators” (EBPI-E) and the “Organizational Culture &
Readiness for School-wide Integration of Evidence-based Practice Survey” (OCRSIEP-E) for
educators.

To adapt to the Portuguese population the “EBP Beliefs Scale” (EBPB), the “EBP
Implementation Scale for Students” (EBPI-S) and the “Organizational Culture & Readiness for
School-wide Integration of Evidence-based Practice Survey” (OCRSIEP-ES) for students.

To adapt to the Portuguese population and to the undergraduate nursing students the Fresno test.
To describe the undergraduate nursing students’ and nursing educator's beliefs about and
confidence in their ability to teach and implement EBP.

To describe the EBP implementation by the nursing educators and the undergraduate nursing
students.

To describe the organizational culture and readiness for EBP in the perspective of the nursing
educators and undergraduate nursing students.

To determine whether associations exist among EBP Beliefs, Implementation and
Organizational Culture of the nursing educators

To determine whether associations exist among EBP Beliefs, Implementation and
Organizational Culture of the undergraduate nursing students

To develop an educational EBP program.

To evaluate the effectiveness of an educational EBP program in undergraduate nursing students’

EBP knowledge and skills.
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Chapter 2

Chapter 2. Instruments for measuring undergraduate nursing
students’ knowledge, attitudes and skills in evidence based
practice: a systematic review protocol

Review question/objective: The objective of this systematic review is to identify and assess the
properties of instruments for measuring undergraduate nursing students’ knowledge, attitudes and skills

in evidence-based practice (EBP).
More specifically, the review questions are as follows:

- What are the measurement properties of the available instruments for measuring
undergraduate nursing students’ knowledge, attitudes and skills in EBP?
- What is the most valid and reliable instrument for measuring undergraduate nursing students’

knowledge, attitudes and skills in EBP?
Keywords Attitudes; evidence-based practice; knowledge; skills; undergraduate nursing students

Background

Evidence-based practice (EBP), also referred to as evidence-informed practice,! is defined as “clinical
decision-making that considers the best available evidence; the context in which the care is delivered;
client preference; and the professional judgment of the health professional”.2(-209)

Several studies have indicated the multiple benefits of using EBP in clinical practice, such as high-
value health care, improved patient outcomes, decreased health care costs and, consequently, increased
quality of care.®® Therefore, the adoption, implementation and sustainment of EBP in healthcare
organizations is becoming increasingly important due to this impact on health care quality.®®

Several organizations, such as the World Health Organization,® the International Council of Nurses®
and the Agency for Healthcare Research and Quality*! have recommended the implementation of
EBP. These organizations claim that decision-making is simplified, uncertainty, risk and variability
are reduced and quality of care is improved. In addition, the Sicily statement on EBP has pointed out
that “all health care professionals need to understand the principles of EBP, recognize EBP in action,
implement evidence-based policies, and have a critical attitude to their own practice and to
evidence”.12P4 However, due to the gap between research and practice, EBP is not up to the standard
of care worldwide,® which is often described as a problem.*®
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Indeed, the literature reveals several barriers to EBP implementation, such as time limitations, an
organizational culture and philosophy of “that is the way we have always done it here”, leader
resistance and inadequate knowledge or training to access or critically appraise evidence. 39
Moreover, Aarons et al.** pointed out that personal characteristics of frontline staff, including age,
level of education, training, the level of professional experience, knowledge and attitudes toward EBP
are essential to successfully implement EBP.

Studies have identified education as a strategy to promote EBP implementation, that is, to close the
gap between research and practice.’>’ Furthermore, the report of the Institute of Medicine Committee
on the Health Professions Education Summit in 2003 stated*® that all professional education programs
in the health area should promote the development of EBP skills. Undergraduate nursing curricula
should also be based on EBP principles with a view to educating future nurses on EBP use in clinical
practice and, consequently, improving their acquisition and further development of knowledge,
attitudes and skills regarding EBP.2° Therefore, good quality instruments are required to assess the
impact of the educational programs on undergraduate nursing students’ attitudes, knowledge and skills
regarding EBP.

According to the Classification Rubric for EBP Assessment Tools in Education (CREATE), attitudes
refer to “the values ascribed by the learner to the importance and usefulness of EBP to inform clinical
decision-making”,?°®4 knowledge refers to “learners’ retention of facts and concepts about EBP”20¢)
and skills refer to “the application of knowledge, ideally in a practical setting” (Freeth et al. cited by
Tilson et al.). 2>

Instruments such as the EBP Evaluation Competence Questionnaire?! and the Student EBP
Questionnaire?? are already used to assess undergraduate nursing students’ knowledge, attitudes and
skills regarding EBP. Nonetheless, information about other instruments available to measure
undergraduate nursing students’ knowledge, attitudes and skills regarding EBP has not yet been
gathered, as well as information about their measurement properties, including internal consistency,
reliability, measurement error, content validity, structural validity, hypothesis testing, cross-cultural
validity, criterion validity, responsiveness and interpretability according to the COnsensus-based
Standards for the selection of health Measurement INstruments (COSMIN) definitions.?®

A systematic review has been conducted to identify instruments available for measuring nurses’ EBP
knowledge, skills and attitudes (59 studies met the inclusion criteria in a total of 24 self-report
instruments).* However, no attempt has yet been made to synthesize the instruments available for
undergraduate nursing students. An initial search of the JBI Database of Systematic Reviews and
Implementation Reports, the Cochrane Database of Systematic Reviews, PROSPERO, MEDLINE and
CINAHL found no systematic review (published or in progress) on the measurement properties of the
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instruments available for measuring undergraduate nursing students” EBP knowledge, attitudes and
skills. Therefore, there is a clear need to identify and assess the properties of these instruments and,
consequently, determine the most valid and reliable one. The findings of this systematic review will
help in planning the validation of promising instruments or deciding on the need to develop a new
instrument.

Inclusion Criteria

Types of participants

The current systematic review will consider studies that focus on undergraduate nursing students, aged
18 years or over. In this systematic review, we will consider undergraduate nursing students as
students who are not yet licensed as registered nurses.

Constructs of interest

The current systematic review will consider studies that explore the following constructs: attitudes,
knowledge and skills in EBP. This systematic review will consider the definition of these constructs
according to CREATE, as presented below:

- Attitudes — “the values ascribed by the learner to the importance and usefulness of EBP to
inform clinical decision-making”2°(4

- Knowledge — “learners’ retention of facts and concepts about EBP”20(5)

- Skills — “the application of knowledge, ideally in a practical setting” (Freeth et al. cited by
Tilson et al.)?0®S)

Type of measurement instrument of interest
The current systematic review will include any type of measurement instrument, including, but not
limited to, self-report questionnaires.

Outcomes

The current systematic review will include studies that consider at least one of the measurement
properties (or aspects of measurement properties) of the instruments according to the
operationalization and conceptualization of COSMIN.?

The COSMIN taxonomy includes three quality domains: reliability, validity and responsiveness. The
reliability and validity domains contain three measurement properties each: reliability encompasses
internal consistency, reliability and measurement error; and validity encompasses content validity,
construct validity and criterion validity. The domain responsiveness encompasses the measurement
property responsiveness.?® For more details, please see the table extracted from Noben et al.® in
Appendix I.
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Types of studies

The current systematic review will consider validation studies or studies with other designs on the
development of a measurement instrument or the assessment of one or more of its measurement
properties.

Search strategy

The search strategy aims to find both published and unpublished studies. A three-step search strategy
will be utilized in this review. An initial limited search of MEDLINE and CINAHL will be undertaken
followed by analysis of the text words contained in the title and abstract, and of the index terms used
to describe the article. A second search using all identified keywords and index terms will then be
undertaken across all included databases. Third, the reference lists of all identified reports and articles
will be searched for additional studies. Studies published in English, Spanish and Portuguese will be
considered for inclusion in this review. Studies published after 1996 (date when EPB first emerged)
will be considered for inclusion in this review.?6:?

The databases to be searched include: PubMed, CINAHL, Scopus, Academic Search Complete,
SciELO (Scientific Electronic Library Online) and ERIC.

The search for unpublished studies will include: Banco de teses da CAPES (Brazil), RCAAP
(Repositorio Cientifico de Acesso Aberto de Portugal), OpenGrey (System for Information on Grey
Literature in Europe) and Virginia Henderson Global Nursing e-Repository.

Initial keywords to be used will be:

“undergraduate nursing students”
- “attitudes, knowledge and skills regarding EBP”
- “self-report questionnaires”
- “measurement instrument”
- “validity”
- “reliability”
- “measurement properties”
- “psychometric properties”

Assessment of methodological quality

Due to the lack of JBI tools for assessing the methodological quality of the measurement properties of
instruments, the papers selected for retrieval will be assessed for methodological validity prior to
inclusion in the review by two independent reviewers, using the COSMIN checklist with a four-point
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rating scale.?®?° Using a four-step process, the reviewers will: (i) identify the measurement properties
assessed in the paper; (ii) verify if the statistical methods used in the paper are based on the Classical
Test Theory or on the Item Response Theory; (iii) assess the methodological quality of the studies on
the properties identified in step 1; and (iv) analyze the generalizability of the results of the studies on
the properties identified in step 1. Four response options were defined for each COSMIN item
(excellent, good, fair and poor). The reviewers will rate the methodological quality of each
measurement property based on the principle of “worst score counts” (the lowest rating of any item in

the corresponding box), as suggested by Terwee et al.?®

Any disagreements that arise between the reviewers will be resolved through discussion or with a third
reviewer.

Data extraction
According the COSMIN protocol for systematic reviews of measurement properties,* the data
extracted will include the following specific details:

- General characteristics of the instruments (construct, subscales, number of items, version,
etc.).

- Characteristics of the study populations in which the measurement properties were assessed
(age, gender, setting, country, language, graduation year — information mentioned in items 1 to
6 from the COSMIN box generalizability).

- Results of the measurement properties.

- Evidence on the interpretability of the included questionnaires (distribution of scores, floor
and ceiling effect and minimal important change — information described in items four to eight
of the COSMIN box interpretability).

Data will be directly extracted into tables by two independent reviewers. Authors of primary studies
will be contacted to provide missing or additional data. Any disagreements that arise between the
reviewers will be resolved through discussion, or with a third reviewer.

Data synthesis

Data will be synthesized by two independent reviewers through the creation of overview tables with
descriptive summaries of: details of included studies, details of included instruments, methodological
quality assessment of each included study and measurement properties assessed per instrument.

Whenever the studies are similar in terms of study population, setting, instrument version (e.g.
language) and form of administration (assessed through the generalizability box of the COSMIN
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checklist), their results on a measurement property of an instrument will be synthesized through a best-
evidence synthesis.*® Two independent reviewers will rate the results of the measurement properties
for each study as positive, indeterminate or negative (Appendix I11)*! and assign a level of evidence
(strong, moderate, limited, conflicting, unknown) as proposed by the Cochrane Collaboration Back
Review Group® (Appendix I11). Furthermore, if the studies are of at least fair quality, statistical
pooling will be performed for reliability and correlation coefficients.
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Appendices
Appendix I: Description of the measurement domains, properties, aspects, and statistics and methods®

Domains Properties Aspects Statistics/Methods
Internal Cronbach’s alpha or Kuder-Richardson formula
Reliability consistency (KR-20) to determine relevance

Factor analysis or principal component analysis to
determine whether items form one or more than one

scale

Reliability Intraclass correlation coefficient (ICC) or Cohen’s
kappa

Measurement Standard error of measurement (SEM)

error Smallest detectable change (SDC)

Change beyond measurement error

Limits of agreement (LoA)

Minimal important change to determine the
adequacy of measurement error

Content validity Face validity Assessment of relevance of all items for the
Validity construct, aim and target group

Assessment of important missing items

Construct validity

Structural Factor analysis to confirm the number of subscales
validity present

Hypotheses Assessment of a priori hypotheses, clearly

testing indicating both direction and magnitude of the

correlation or difference

Cross-cultural ~ Assessment of adequate reflection of the
validity performance of the items of the original instrument

Criterion validity Correlation

Area under the receiver operator characteristics
curve (AUC)

Sensitivity and specificity

Responsiveness  Responsiveness Assessment of a priori hypotheses focussing on the
change score of an instrument in the hypotheses

Area under the receiver operator characteristic
curve (AUC)
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Appendix II: Quality criteria for the measurement property?

Quality Criteria

Reliability

Internal consistency

Reliability

Measurement error

Validity

Content validity

Construct validity
- Structural validity

- Hypothesis testing

- Cross-cultural validity

Criterion validity

Responsiveness

Responsiveness

+

-~ o+ -~

~ 4+

-~

Cronbach’s alpha(s) 2 0.70

Cmnbach's aipha ‘not determmed or dlmer:slonalqty upknown

Cronbach's alpha(s) <070

ICC / weighted Kappa 2 0.70 OR Pearson’s r 2 0.80
" Neither ICC/ wenghted Kappa nor Pearson’s r determined

ICC / weighted Kappa < 0.70 OR Pearson’s r < 0.80

MIC > SDC OR MIC outside the LOA
MIC not defined

MIC < SDC OR MIC equals or inside LOA

All items are considered to be relevant for the construct to be measured, for the
target population, and for the purpose of the measurement AND the
questionnaire is considered to be comprehensive

Not enough information available

Not all items are considered to be relevant for the construct to be measured, for
the target population, and for the purpose of the measurement OR the
questionnaire is considered not to be comprehensive

Factors should explain at least 50% of the variance
Exglﬂed ‘variance not mentioned

Factors explain < 50% of the variance

Correlations with instruments measuring the same construct 2 0.50 OR at least
75% of the results are in accordance with the hypotheses AND correlations
| with related constructs are higher than with unrelated constructs

Solely correlations determined with unrelated constructs

Correlations with instruments measuring the same construct < 0.50 OR

< 75% of the results are in accordance with the hypotheses OR correlations
with related constructs are lower than with unrelated constructs

No differences in factor structure OR no important DIF between language
_versions
~Multiple gmup f@ctor anatys.ps not applled AND DIF not assessed

Differences in factor structure OR mbortént DIF between larighage versions

Convincing arguments that gold standard is “gold” AND correlation with gold
_standard 2 0.70

No convincing arguments that gold ‘standard is gold'
_Correlation with gold standard < 0.70

Correlation with changes on instruments measuring the same construct 2 0.50
OR at least 75% of the results are in accordance with the hypotheses OR AUC
2 0.70 AND correlations with changes in related constructs are higher than with
| unrelated constructs

Solely correlations determined with unrelated constructs

Correlations with changes on instruments measuring the same construct < 0.50
OR < 75% of the results are in accordance with the hypotheses OR AUC <
0.70 OR correlations with changes in related constructs are lower than with

unrelated constructs

MIC = minimal important change, SDC = smallest detectable change, LoA = limits of agreement, ICC = intraclass

correlation coefficient, DIF = differential item functioning, AUC = area under the curve
LESS positive rating, ? = indeterminate rating, - = negative rating
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Appendix I11: Levels of evidence for the quality of the measurement property=°

Level RatingT Criteria
Consistent findings in multiple studies of good
strong +++ or --- || methodological quality OR in one study of excellent
methodological quality
Consistent findings in multiple studies of fair
moderate ++ or -- [ methodological quality OR in one study of good
methodological quality
limited + or - One study of fair methodological quality
conflicting +/- Conflicting findings
unknown ? Only studies of poor methodological quality

(..) = reference number,

t
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Chapter 3

Chapter 3. Instruments for measuring undergraduate nursing
students’ knowledge, attitudes and skills in evidence-based
practice: a systematic review

Abstract
Objective: To identify and assess the properties of instruments for measuring undergraduate nursing
students’ knowledge, attitudes, and skills regarding evidence-based practice (EBP).

Introduction: It is knowed that using EBP in clinical practice has multiple benefits and studies have
identified education as a strategy to promote EBP implementation. Thus, undergraduate nursing
curricula should be based on EBP principles with a view to educating future nurses on EBP use in
clinical practice and it is required good quality instruments to assess the impact of the educational
programs on undergraduate nursing students’ attitudes, knowledge, and skills regarding EBP.
Consequently, there is a clear need to identify and assess the properties of these instruments and,
therefore, determine the most valid and reliable one.

Inclusion criteria: Participants: undergraduate nursing students. Constructs of interest: attitudes,
knowledge or skills regarding EBP. Outcomes: measurement properties according to the
operationalization of COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN). Types of studies: validation studies or others on the development/assessment of
measurement properties.

Methods: This review followed the Joanna Briggs Institute (JBI) and COSMIN methodologies. A three-
step search was undertaken to find published/unpublished studies (from 1996 until July 2018) in
Portuguese, English and Spanish. Two independent reviewers analyzed the title/abstract and the full-
text to verify the eligibility criteria. Two independent reviewers assessed the methodological quality
using the COSMIN Checklist and a third reviewer analysed the disagreements. The data extraction was
made by two reviewers and include details of general characteristics of the instruments; characteristics
of the study populations in which the measurement properties were assessed; and the results of the
measurement properties. Data was synthesized through the creation of overview tables and descriptive
summaries of: details of included studies; details of included instruments; methodological quality
assessment of each included study; and measurement properties assessed per instrument.
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Results: From the 1942 records found, eleven papers evaluating the following five instruments were
included in this review: Evidence Based Practice Questionnaire; Student Evidence-based Practice
Questionnaire; Evidence-based Practice Knowledge Assessment in Nursing; Evidence Based Practice
Evaluation Competence Questionnaire; and Evidence-based practice profile questionnaire. Two studies
presented the PROM development. Only the internal consistency was assessed by all studies. The
content validity and structural validity was assessed by eight studies, the hypotheses testing for construct
validity was measured in five studies, and the reliability in four studies. Only one study addressed the
cross-cultural validity/measurement invariance and other the responsiveness. None of the studies
evaluated measurement error and criterion validity.

Conclusions: Five instruments were found to measure undergraduate nursing students’ knowledge,
attitudes, and skills regarding evidence-based practice. Only two instruments measured the three
constructs of interest. The measurement properties assessed by the five instruments are content validity,
structural validity, internal consistency, cross-cultural validity, reliability, construct validity and
responsiveness.

Keywords: attitudes; evidence-based practice; knowledge; skills; undergraduate nursing students;
systematic review; measurement properties

Introduction

Evidence-Based Practice (EBP), also referred to as Evidence-Informed Practice!, was defined by
Pearson and collegues as the “clinical decision-making that considers the best available evidence; the
context in which the care is delivered; client preference; and the professional judgment of the health

professional”.? P-2%9

A lot of benefits of using EBP in clinical practice have been pointed out by several studies, such as high-
value health care, improved patient outcomes, decreased health care costs, and, consequently, increased
quality of care.>® Due to this impact on health care quality, the adoption, implementation, and
sustainment of EBP in health care organizations is becoming increasingly important.t8

Organizations, such as the World Health Organization®, the International Council of Nurses', and the
Agency for Healthcare Research and Quality!! have recommended the implementation of EBP claimed
that decision-making is simplified, uncertainty, risk, and variability are reduced, and quality of care is
improved. Moreover, the delegates of the second international conference of Evidence-Based Health
Care Teachers and Developers has pointed out in the Sicily statement on evidence-based practice that
“all health care professionals need to understand the principles of EBP, recognize EBP in action,

implement evidence-based policies, and have a critical attitude to their own practice and to evidence”.'?
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Nevertheless, EBP is not the standard of care in the world because of the gap between research and
practice,® and this is often described as a problem.?

Indeed, some evidence reveals some barriers to EBP implementation, such as time limitations, an
organizational culture and philosophy of “that is the way we have always done it here”, leader resistance,
and inadequate knowledge or training to access or critically appraise evidence.> Additionally, the
personal characteristics of front-line staff, as age, level of education, training, amount of professional
experience, and knowledge and attitudes toward EBP are crucial to the success of EBP
implementation.*

Some studies pointed out that education is a strategy to promote EBP implementation, i.e. to close the
gap between research and practice.’>” Besides, the report of the Institute of Medicine Committee on
the Health Professions Education Summit in 2003 claimed that all professional education programs in
the health area should promote the development of EBP skills.*® In this regard, undergraduate nursing
curricula should be based on EBP principles in order to educate future nurses on EBP use in clinical
practice and, consequently, improving their acquisition and further development of knowledge,
attitudes, and skills regarding EBP.° Thus, good quality instruments are required to assess the impact
of the educational programs on undergraduate nursing students’ attitudes, knowledge, and skills
regarding EBP.

The Classification Rubric for EBP Assessment Tools in Education (CREATE) defined attitudes as “the
values ascribed by the learner to the importance and usefulness of EBP to inform clinical decision-
making”?% P 4; knowledge as “learners’ retention of facts and concepts about EBP” 2% P-5; and skills as

“the application of knowledge, ideally in a practical setting (Freeth et al. cited by Tilson et al. % P-®),

Instruments such as the Evidence Based Practice Evaluation Competence Questionnaire (EBP-
COQ)(21) and the Student Evidence-based Practice Questionnaire (S-EBPQ)?? are already used to assess
undergraduate nursing students’ knowledge, attitudes, and skills regarding EBP. Nonetheless,
information about other instruments available to measure undergraduate nursing students’ knowledge,
attitudes, and skills regarding EBP has not yet been gathered, as well as information about their
measurement properties, including internal consistency, reliability, measurement error, content validity,
structural validity, hypotheses testing, cross-cultural validity, criterion validity, responsiveness, and
interpretability according to the COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN) definitions.?

The instruments available for measuring nurses” EBP knowledge, skills, and attitudes (59 studies met
the inclusion criteria, in a total of 24 self-report instruments) were identified already in a systematic
review.?* Nevertheless, no attempt has yet been made to synthesize the instruments available for
undergraduate nursing students. An initial search of the JBI Database of Systematic Reviews &
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Implementation Reports, the Cochrane Database of Systematic Reviews, PROSPERO, MEDLINE, and
CINAHL found no systematic review (published or in progress) on the measurement properties of the
instruments available for measuring undergraduate nursing students’ EBP knowledge, attitudes, and
skills. Therefore, there is a real need to identify and assess the properties of these instruments and,
consequently, determine the most valid and reliable one. The findings of this systematic review will help
planning the validation of promising instruments or deciding on the need to develop a new instrument.

This systematic review follows the methodology previously described in the protocol published at
Joanna Briggs Institute Database of Systematic Reviews and Implementation Reports.?

Review question
The objective of this systematic review is to identify and assess the properties of instruments for
measuring undergraduate nursing students’ knowledge, attitudes, and skills regarding evidence-based

practice.
More specifically, the review will focus on the following questions:

- What are the measurement properties of the available instruments for measuring undergraduate nursing
students’ knowledge, attitudes, and skills regarding evidence-based practice?

- What is the most valid and reliable instrument for measuring undergraduate nursing students’

knowledge, attitudes, and skills regarding evidence-based practice?

METHODS

This systematic review was conducted in line with COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN) methodology.?” This review was conducted in accordance
with an a priori published protocol® and it is register at PROSPERO under the registration number
CRD42017074920.

Inclusion criteria
Types of participants

The current systematic review considered studies that focus on undergraduate nursing students, aged 18
years or more. In this systematic review, we considered undergraduate nursing students as students who
are not yet licensed as registered nurses.

Construct of interest
The current systematic review considered studies that explore at least one of the following constructs:

attitudes, knowledge, and skills regarding EBP. This systematic review considered the definition of
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these constructs according to the CREATE, as presented below:

- Attitudes — “the values ascribed by the learner to the importance and usefulness of EBP to
inform clinical decision-making”? P-#;

- Knowledge — “learners’ retention of facts and concepts about EBP”?% P-5;

- Skills — “the application of knowledge, ideally in a practical setting (Freeth et al. cited by Tilson
et al.2P-%),

Originally, at the a priori published protocol®, we aimed to included instruments that assessed
simultaneously the three constructs of interest. However, to have a more inclusive approach, we decided
to include studies that reported the measurement properties of instruments that assess at least one of the
constructs of interest.

Type of measurement instrument of interest

The current systematic review included any type of measurement instrument, including, but not limited
to, self-report questionnaires.

Outcomes

The current systematic review included studies that consider at least one of the measurement properties
(or aspects of measurement properties) of the instruments according to the operationalization and
conceptualization of COSMIN.Z

The COSMIN taxonomy includes three quality domains: reliability, validity, and responsiveness. The
reliability and validity domains contain three measurement properties each: reliability contains internal
consistency, reliability, and measurement error; and validity contains content validity, construct validity,
and criterion validity. The domain responsiveness contains the measurement property responsiveness.?
For more details see the table extracted from Noben et al.?®in Appendix | of this Chapter.

Types of studies

The current systematic review considered validation studies or studies with other designs on the
development of a measurement instrument or the assessment of one or more of its measurement
properties. As recommended by COSMIN, studies that only use instruments as an outcome measurement
instrument and assessed only the internal consistency were excluded.?’

Studies published in English, Spanish, and Portuguese were considered for inclusion in this review.
Studies published after 1996 (date when EBP first emerged) were considered for inclusion in this
review.?® 2
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Search strategy

The search strategy aimed to find both published and unpublished studies. A three-step search strategy
was utilized in this review. An initial limited search of MEDLINE and CINAHL was undertaken
followed by analysis of the text words contained in the title and abstract and the index terms used to
describe the articles. A second search using all identified keywords and index terms was undertaken on
2018 July? across the following databases: PubMed, CINAHL, Scopus, Academic Search Complete,
SciELO - Scientific Electronic Library Online and ERIC. The search for unpublished studies and gray
literature included the Banco de teses da CAPES (Brazil); RCAAP — Repositério Cientifico de Acesso
Aberto de Portugal; OpenGrey - System for Information on Grey Literature in Europe; and Virginia
Henderson Global Nursing e-Repository. Finally, the reference lists of all reports and articles selected
for critical appraisal were searched for additional studies. The full search strategy is provided in
Appendix Il of this Chapter.

Study selection

Following the search, all identified citations were loaded into EndNote X7.4 and duplicates removed.
Titles and abstracts were screened by two independent reviewers (DC and MC) for assessment against
the inclusion criteria for the review. The full text of potentially eligible studies was retrieved and
assessed in detail against the inclusion criteria by two independent reviewers (DC and MC). Full text
studies that did not meet the inclusion criteria were excluded and reasons for their exclusion are provided
in Appendix Il of this Chapter. The disagreements that arose between the reviewers were resolved
through discussion.

Assessment of methodological quality

Two independent reviewers (DC and DR) using the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN) Risk of Bias checklist?® 3 3! critically appraised the
eligibile studies.

Using a 2-step process, the two independent reviewers: 1) identified the measurement properties
assessed in the paper; and 2) assessed the methodological quality of the studies on the properties
identified in step 1. The reviewers rated the methodological quality of each measurement property based
on the principle of “worst score counts” (the lowest rating of any item in the corresponding box), as

suggested by Mokkink and collegues.®® 3!

The disagreements that arose between the reviewers were resolved with a third reviewer (MS). All
studies, regardless of their methodological quality, were included and the methodological fragilities
presented by the studies were discussed.

20 This search strategy will be updated before submitted this paper to a scientific journal.
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Data extraction
According the COSMIN methodology for systematic reviews of measurement properties® 3, the data
extracted included the following specific details:

- General characteristics of the instruments (construct, subscales, number of items, etc.);

- Characteristics of the study populations in which the measurement properties were assessed
(age, gender, setting, country, language, graduation year);

- Results of the measurement properties;

Data were directly extracted into tables by one independent reviewer and confirmed by another?. Any
disagreements that arose between the reviewers were resolved through discussion, or with a third
reviewer. Authors of papers were contacted to request missing or additional data.

Data synthesis

Data were synthesized through the creation of overview tables with descriptive summaries of: details of
included studies; details of included instruments; methodological quality assessment of each included
study; and measurement properties assessed per instrument.

The studies were not similar in terms of instrument version (e.g., language) and the only two studies
performed with the same instrument version (same language) were performed in different contexts (one
in United Kingdom?? and one in Australia®). Therefore, we did not synthesize the data through a best-
evidence synthesis.*

Results

Study inclusion

Through the databases search, 1940 records were found. Additionaly, 2 records were identified through
other sources (one was identified through the reference list of a study assessed for relevance in full-text
phase and another was sent by the author after a request of a full-text of a conference presentation).
From the 1942 records, 463 were excluded as duplicates. Two of the studies present the same data (one
paper published in a scientific journal and one thesis), but both were included for analysis against the
inclusion criteria in order to complement the information. The title and abstract of 1479 records were
screened and by this analysis 1426 recordes were excluded. The full-texts of the remained 53 references
were assessed for relevance. Of this analysis, 42 records were excluded. The detailed reasons for
exclusion of full-text articles are presented in Appendix 11 of this Chapter. The critically appraise of the
remaining 11 studies was performed and all these studies were included in this review. Figure 1 shows
the process described above. The included studies reported data regarding five instruments: EBP
Questionnaire developed by Rubin and Parrish®*-%; Student Evidence-based Practice Questionnaire (S-

21 This is a limitation of the study that will be addresed before the submission for a scientific journal.
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EBPQ)? 32 %; Evidence-based Practice Knowledge Assessment in Nursing (EKAN)®" %; Evidence
Based Practice Evaluation Competence Questionnaire (EBP-COQ)? ¥; and Evidence-based practice
profile (EBP2) questionnaire.*
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* Two of these studies present the same data (one paper published in a scientific journal and one thesis),
but both were included for analysis against the inclusion criteria in order to complement the information.

Figure 1: Search results and study selection and inclusion process. From: Moher D, Liberati A,
Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097.
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Methodological quality

Eleven papers evaluating five instruments were included in this review. From these 11 papers, three3*3
reported the same results regarding the measurement properties. Therefore, the methodological quality
of these three studies was assessed as only one study.

Only the internal consistency was assessed by all studies.?* 22340 The structural validity was assessed
by eight studies,?! 22 32 %-40 the content validity by eight studies,?! 33-%: 3840 the hypotheses testing for
construct validity by five studies?: 22 37 3. 40 the reliability by four studies®**?*¢, and the PROM
development by two studies.?: 3 Only one study®’ addressed the cross-cultural validity/measurement
invariance and other the responsiveness. None of the studies evaluated measurement error and criterion
validity.

The methodological quality for each instrument is outlined below, along with a brief description of the
purpose and the content of the instrument. Four out of five instruments assessed at least 50% of the
measurement properties. Table 1 shows the results of the methodological quality of the PROM
development and Table 2 presents the methodological quality of each study per measurement property.

EBP Questionnaire

The EBP Questionnaire, developed by Rubin and Parrish (2010), originaly has five subscales. However,
in the context of studies®*% included in this systematic review, only three subscales were considered to
assess EBP Knowledge, attitude and adoption in a total of 34 items (knowledge= 10 items, attitude= 14
items and adoption=10 items). The instrument is measured on a 5-point Likert’s scale ranging from 1 (I
completely disagree) to 5 (I completely agree).333%

The content validity, internal consistency and reliability of the EBP questionnaire were reported by three
studies. However, the methodological quality of these three studies was assessed as only one study once
they reported the same results regarding the measurement properties.

Content Validity

Regarding the content validty, the studies assessed the relevance and the comprehensiveness of the
instrument by professionals, showing a Doubtful quality in both criteria.®*-%

Within the relevance criteria, the following two items “Were at least two researchers involved in the
analysis?” and “Was each item tested in an appropriate number of professionals?” was grading as
Doutbtful, because there is no enough information on the papers regarding those questions. Indeed, the
paper informed that it was included 14 nursing faculty members, however it is unclear the number of
other 'experts' in the field included. The items “Was an appropriate approach used to analyse the data?”

and “Was an appropriate method used to ask professionals whether each item is relevant for the construct
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of interest?” were graded with “Adequate”, as the authors reported the use of the Scale-Content Validity
Index that is a widely recognized approach. However, it was unclear what approach was used to calculate
the score, since there are multiple different ways to perform this analysis. The only item scored with

Very Good was “Were professionals from all relevant disciplines included?”.33-%

Concerning the comprehensiveness, all the items was grading as Doubtful, exception made for item

“Were professionals from all relevant disciplines included?” that was grading as Very Good.3*3
Internal consistency

The papers presented a Very Good methodological quality on internal consistency.®-%
Reliability

Regarding the reliability, the studies shows a Doubtful methodological quality. Even though the authors
calculated intraclass correlation coefficients for continuous scores, it was unclear if participants were
stable in the interim period of the measurement and if the time interval was appropriate. >3

Student Evidence-based Practice Questionnaire (S-EBPQ)

The Student Evidence-Based Practice Questionnaire (S-EBPQ) has 21 items that are measured on 7-
point Likert scales. It has four subscales: Practice (how often the student performed EBP behaviours) —
6 items; Attitude — 3 items; Retrieving and reviewing evidence (students' perception of their EBP
knowledge) — 7 items; Sharing and applying EBP (EBP skills) — 5 items.??

Three studies?? 32 % reported results on five measurement properties regarding the S-EBPQ.
Content Validity

Only the study of Zhang et al.® assessed content validity. Overall, the methodological quality on this
measurement property is Doubtful.

About the assessment of the comprehensibility by participants, we assumed that the method used was
appropriate but it is not clearly described. Nevertheless, they included 25 undergraduate nursing
students, which is a Very Good number of patients for performed a qualitative analysis (structured
interview). The remaining items were rated as Doubtful, because there is no clear information about
them.®

In the assessment of the relevance by professionals, the item “Was an appropriate method used to ask
professionals whether each item is relevant for the construct of interest?”” and “Were professionals from

all relevant disciplines included?”” were rated with Adequate, as only quantitative method was used and
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it is not clearly described if professionals from all required disciplines were included. The item “Was an
appropriate approach used to analyse the data?”” has a Very Good rating as the authors clearly informed
that they used the content validity index. The others items were graded as Doubtful, once the number of
professionals included for the analysis of relevance was less than 30 and it was unclear if two researchers
were included in the analysis.*

In the assessment of the comprehensiveness by professionals, all the item were graded with a Doubtful,
because it is unclear information regading the methods and analysis approach used, professionals
included and involved researchers.®

Structural validity

Three studies reported results on structural validity.?? % 36 Beccaria et al. has a Doubtful methodological
guality on this measurement property, because the attitude scale was negatively skewed which is
considered a violation of assumptions in factor analysis, although authors cited that it is still a robust
approach regardless.

Upton et al. has an Adequate methodological quality on structural validity. The authors conducted
Principal Component Analysis, which is a form of exploratory factor analysis, explaining their
decisions.?

Zhang et al.*® has a Very Good methodological quality on structural validity. They used exploratory
factor analysis and confirmatory factor analysis to assess the structural validity with an adequate sample
size (190 participants for Exploratory factor analysis and 210 for confirmatory factor analysis).

Internal consistency

The methodological quality of the internal consistency was Very Good for the three studies reporting
this outcome.?? 32 38 Within these studies, the internal consistency statistic was calculated for each
subscale of the S-EBPQ using the Cronbach’s alpha.

Reliability

Zhang et al. has an Adequate methodological quality on reliability because we can assume that patients
were stable, test conditions were similar and intraclass correlation coefficient was calculated but the
authors did not provide sufficiently clear information on these issues.*

Hypotheses testing for construct validity

Within hypotheses testing for construct validity measurement properties, the study of Upton et al.
assessed the discriminative or known-groups validity (comparison between subgroups). The
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methodolical quality for this property was Doubtful because there was no description of the important
characteristics of the subgroups.?

Evidence-based Practice Knowledge Assessment in Nursing (EKAN)

The Evidence-based Practice Knowledge Assessment in Nursing (EKAN) is a multiple-choice test with
20 items that aims to assess the EBP knowledge.

Two studies®” * reported results on six measurement properties regarding the EKAN.
Content Validity (including PROM Development)

The PROM development, more specifically the general design requirements, was reported by Spurlock
et al..® In this study, the authors clearly described the construct and its origin as well as the target
population and context of the instrument use. However, we assumed that the study was performed in a
sample representing the target population, but this was not clearly described. Additionaly, the authors
provided data on the assessment of the relevance by professionals. Overall, it has a Doubtful
methodological quality, considering the low number of professionals included for the analysis of
relevance and the information unclear about the researchers included in the analysis.*

Structural validity

Spurlock et al.*® and Nick et al.>" assessed the structural validity. The overall rating of the
methodological quality of that measurement property was Very Good® and Adequate.®” This Adequate
score is justified by the number of participants included in the Rasch Analysis and by the lack of
information regarding the reasons behind the choice of the analysis model.*’

Internal consistency

The methodological quality of the internal consistency was Very Good for study of Nick et al.*” and
Spurlock et al..® Within these studies, the internal consistency statistic was calculated for each subscale
of the S-EBPQ using the Cronbach’s alpha.

Cross-cultural validity/measurement invariance

The cross-cultural validity/measurement invariance of the EKAN was assessed only in one study.
Within this study,®’ the methodological quality for this property was Doubtful because the sample size
and the unclear information concerning the similarity for relevant characteristics between the groups.

Hypotheses testing for construct validity
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Spurlock et al.® and Nick et al.3" assessed the discriminative or known-groups validity (comparison
between subgroups) within hypotheses testing for construct validity measurement properties. The
methodolical quality for this property was Adequate considering that there was an adequate description
of the most important characteristics of the subgroups.

Evidence Based Practice Evaluation Competence Questionnaire (EBP-COQ)

Evidence Based Practice Evaluation Competence Questionnaire (EBP-COQ) has 25 items with a 5-point
Likert-type scale, ranging from 1 “Strongly disagree” to 5 “Strongly agree”. It aims to assess the
attitudes toward EBP, skills in EBP and Knowledge in EBP.

Two studies®! * reported results on five measurement properties regarding the EBP-COQ.
Content Validity (including PROM Development)

Content validity was measured by Ruzafa-Martinez et al.?! and Yildiz, & Giingérmiis.>® Overall, the
guality of this measurement property was Doubtful for both studies.

The PROM development was reported by Ruzafa-Martinez et al..! Regarding the general design
requirements, the authors provided clear information regarding construct to be measured, the target
population of the instrument and the context of use. However, they did not present information on
contruct origin, i.e. the theory, conceptual model or other rational to define the construct to be measure.
Additionlay, in the concept elicitation (relevance and comprehensiveness), it was not clear if group
moderators/interviewers were trained and if the data saturation was reached. The pilot study conducted
by Ruzafa-Martinez et al.?* was performed in a sample representing the target population (undergraduate
nursing students). The assessment of methodolical quality of comprehensibility showed that all the items
applicable were scored as Doubtful. Only the item “Were problems regarding the comprehensibility of
the PROM instructions, items, response options, and recall period appropriately addressed by adapting
the PROM?” was scored as Adequate. About the assessment of the comprehensibility by participants,
we assumed that the method used was appropriate but it is not clearly described. Nevertheless, the
remaining items were rated as Doubtful, because there is no clear information about them which is the
reason for an overall rating of Doubtful.?

In the assessment of the relevance by professionals, the item “Was an appropriate method used to ask
professionals whether each item is relevant for the construct of interest?”” and “Were professionals from
all relevant disciplines included?” were rated with Adequate, as we assume that the method was
appropriate but they was not clearly described and we did not find clearly information to decide if
professionals from all required disciplines were included. The item “Was an appropriate approach used
to analyse the data?”” has a Very Good rating. The others items were graded as Doubtful, once the number
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of professionals included for the analysis of relevance was less than 30 and it was unclear if two
researchers were included in the analysis.?

Within the study of Yildiz and Giingdrmiis,* the methodological quality on content validty, particulary
on assessment of the comprehensiveness and relevance of the instrument by professionals, is Doubtful.
In relation to the assessment of the relevance, the items 24 (“Was each item tested in an appropriate
number of professionals?”’) and 26 (“Were at least two researchers involved in the analysis?”’) were
grading as Doutbtful, because only eight experts were included to test the items and there is no enough
information on the paper regarding the number of researchers involved in the analysis. The items “Were
professionals from all relevant disciplines included?” and “Was an appropriate method used to ask
professionals whether each item is relevant for the construct of interest?”” were graded with Adequate.

The only scored with Very Good was “Was an appropriate approach used to analyse the data?”.*
Structural validity

Ruzafa-Martinez et al.! and Yildiz and Giingérmiis®® assessed the structural validity. The overall rating
of the methodological quality of that measurement property was Adequate?* and Very Good.*® The
Adequate score is due to the use of a Principal Component Analysis, whereas while different from
exploratory factor analysis, it is considered a way of performing exploratory factor analysis.?

Yildiz, & Giingdérmiis®® used confirmatory factor analysis to assess the structural validity with an
adequate sample size (199 participants).

Internal consistency

The methodological quality of the internal consistency was Very Good for the two studies reporting this
outcome.?> 3 The internal consistency was calculated for each subscale of the EBP-COQ using the

Cronbach’s alpha.
Hypotheses testing for construct validity

Within hypotheses testing for construct validity measurement properties, the study of Ruzafa-Martinez
et al.?! assessed the convergent validity (comparison with other outcome measurement instruments) and
discriminative or known-groups validity (comparison between subgroups). Regarding convergent
validity, the methodolical quality was Inadequate. Visual analogue scales, the instrument used to test
the convergent validity, are not clearly presented in the study. The authors did not provide details about
the constructs measured and the measurement properties of the visual analogue scales.?

Discriminative validity was measured through the comparison of nursing students with previous EBP
training and research methodology and those without. The methodolical quality of the discriminative
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validity was Adequate, because the authors provide an adequate description of most of the important
characteristics of the subgroups and we can assume that statistical method used was appropriate.?

Evidence-based practice profile (EBP?) guestionnaire

The Evidence-based practice profile (EBP?) questionnaire has 74 items (58 domain items and 16 non-
domain). The 58 domain items are organized in five subscales: Relevance (14 items), Sympathy (7
items), Terminology (17 items), Practice (9 items) and Confidence (11 items). Relevance subscale refers
to the value, emphasis and importance placed on EBP. Sympathy subscale refers to the individual’s
perception of the compatibility of EBP with professional work. Terminology subscale refers to the
understanding of common research terms. Practice subscale refers to the use of EBP in clinical
situations. Confidence subscale refers to the perception of an individual’s ability with EBP skills. The
type of response used by the instrument was a 5-point Likert scale.

Only one study* reported results on five measurement properties regarding the EBP2.
Content Validity

The methodological quality on content validty, particulary on assessment of the comprehensibility by
participants, is Doubtful.*> From the seven items, only two were rated as Very Good (item “Was each
item tested in an appropriate number of patients?” and item “Was an appropriate approach used to
analyse the data?”’). The item “Was an appropriate method used for assessing the comprehensiveness of
the PROM?” was graded as Adequate once we assume that the method was appropriate, but it is not
clearly described. The others items were graded as Doubtful, because the authors did not clarify if group
moderators/interviewers were trained or not, if a topic guide was used, if all group meetings or
interviews were recorded and transcribed verbatim, and if two researchers were included in the analysis.

Structural validity

Titlestad et al.** has a Inadequate methodological quality on structural validity, because they used an
insufficient sample size, i.e. they included less than five times the number of items. The reimaging items
we graded with a Very Good score, as the authors used a confirmatory factor analysis performed without
any other important flaws.

Internal consistency

The methodological quality of the internal consistency was Very Good.*® The internal consistency was
calculated for each subscale of the EBP? using the Cronbach’s alpha.

Hypotheses testing for construct validity
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Within hypotheses testing for construct validity measurement property, the study of Titlestad et al.
assessed the discriminative or known-groups validity (comparison between subgroups). The
methodolical quality for this property was Doubtful because there was no description of the important
characteristics of the subgroups.*

Responsiveness

The responsiveness, more specifically the construct approach (i.e. hypotheses testing: before and after
intervention), is of inadequate methodological quality because the authors* used a paired t-test, which
is an inappropriate measure of responsiveness as stated by COSMIN.* Moreover, the authors provided
a poor description of the intervention applied.*
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al quality of each study per measure

Table 2. Overall results of methodologic

Legend: I- Inadequate; D — Doubtful; A — Adequate; V — Very Good.
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Findings of the Review
Eleven papers evaluating five instruments were included in this review. The characteristics of the 11
included studies are presented in Appendix IV of this Chapter.

Three studies were conducted in Iran®-%, one in Australia®, one in United Kindom?, one in China®,
one in United States of America®, one in Dominican Republic®, one in Spain?, one in Turkey*® and
one in Norway.*° From the three studies conducted in Iran®*-*, two studies®* % are with the same sample
and the other one have a different sample. Neverlheless, the three studies reported the same results
regarding the measurement properties. Therefore, in the presentation of measurement properties results
these three studies are reported as only one study.

The 11 included studies were published between 2013 and 2018. This systematic review included one
randomized control trial®, five cross-sectional studies®> 3%, three instrument development studies?%- 2
3% and two translation and validation studies.3® 40

Instruments, Language and Constructs of Interest

This review included five different instruments: EBP Questionnaire developed by Rubin and Parrish®*
%; Student Evidence-based Practice Questionnaire (S-EBPQ)?* 32 %; Evidence-based Practice
Knowledge Assessment in Nursing (EKAN)®" %; Evidence Based Practice Evaluation Competence
Questionnaire (EBP-COQ)?"*°; and Evidence-based practice profile (EBP2) questionnaire.*°

The languages of the instruments are Persian®-, English?* 32 % Mandarin Chinese®, Spanish?® %7,
Turkish®® and Norwegian.*°

Only two instruments assess all the constructs of interest: Student Evidence-based Practice
Questionnaire (S-EBPQ)?* 32 % and Evidence Based Practice Evaluation Competence Questionnaire
(EBP-COQ)2- .

Table 3 shows the instruments included, as well as, the constructs of interest that each instrument assess.
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Table 3. Instruments included in the review, the constructs of interest that each instrument assess and
instruments language.

Instrument Instrument Study Constructs

lan - :
anguage Knowledge Attitudes Skills

EBP Questionnaire Persian Ashktorab et al.® X X

developed by n

Rubin and Parrish Ashktorab et al.

(2010) Pashaeypoor et al.*®

Student Evidence- English Beccaria et al.® X X X

based Practice :

. i English Upton et al.??

Questionnaire (S- ngus ptoneta

EBPQ) Mandarin chinese Zhang et al.*®

Evidence-based English Spurlock et al.®® X

Practice - .
h Nick et al.¥

Knowledge Spanis ick eta

Assessment in

Nursing (EKAN)

Evidence Based Spanish Ruzafa-Martinez et X X X
Practice al.2
Evaluation : PEST
Turkish Yildiz, &
Comp.etencg Giingdrmiis®
Questionnaire
(EBP-COQ)
Evidence-based Norwegian Titlestad et al.*° X X
practice profile
(EBP?)

questionnaire

Subscales, Number of items and Type of response by instrument

In the five instruments included in the review, the number of items ranges between 20 items and 74
items. Only one instrument assessed only one construct and, so, it does not have subscales. Three from
the five instruments are scored on a 5-point Likert-type scale. The other two used a scale of 1 to 7 and
a multiple-choice test.

Table 4 shows detail information on subscales, number of items and type of response of the instruments
included in current review.
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Table 4. Subscales, number of items and type of response of the instruments included in the review.

Instrument

Subscales

Number of items

Type of response

EBP Questionnaire
developed by Rubin
and Parrish3%

5 subscales but only
the following 3 were
used:

- EBP Knowledge;
- Attitude;

34 items:

- knowledge= 10 items;
- attitude= 14 items;
- adoption=10 items

5-point Likert’s scale
ranging from 1 (I
completely disagree) to 5
(I completely agree).

- Adoption.
Student Evidence- 4 subscales: 21 items: Scale of 1 to 7, with a
baseiiP;iCti':e S - Practice; - Practice — 6 items Pr:g?er scciirislnci;ﬁat:jng a
Questionnaire ( - Attitude; - Attitude — 3 items Ore posIlive attitude

EBPQ)ZZ, 32,36

- Retrieving and
reviewing evidence;

- Retrieving and reviewing
evidence — 7 items

toward clinical effective,
use, knowledge, and skills.

- Sharing and - Sharing and applying EBP —
applying EBP. 5 items
Evidence-based Without subscales 20 items Multiple choice test
Practice Knowledge
Assessment in
Nursing (EKAN)3"
38
Evidence Based 3 subscales: 25 items: The 5-point Likert-type
Practice Evaluation Attitude toward - Attitude toward EBP — 13 sc_a le (1 = Strongly
Competence EBP: items: Disagree, 2 = Somewhat
éﬁ;tggng;gf . - SkillsinEBP; - Skillsin EBP - 6 items; pisagres, 3 = Mener _
- Knowledge in - Knowledge in EBP - 6 items. g gree, 4=
EBP Somewhat Agree, 5 =
' Strongly Agree)
Evidence-based 5 subscales: 74 items: 5-point Likert scale
pract;ce profile - Relevance; - Relevance (14 items)
(EBP?) | .
Uestionnaire® - Sympathy; - Sympathy (7 items)
q - Terminology; - Terminology (17 items)
- Practice; - Practice (9 items)
- Confidence. - Confidence (11 items)
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Due to heterogeneity between studies in terms of instrument version (e.g., language and context), we

did not synthesize the data through a best-evidence synthesis.*® Therefore, we present the synthesized

results of measurement properties by instruments and study in table 5.

Table 5. Results of measurement properties by instruments and study.

Instrument  Instrument Study

Results on measurement properties

Overall results

language of
methodological
quality
EBP Persian Ashktorab et  Content Validity
i i 33
dQuesitlon;lalge al. 14 nursing faculty members and EBP Doubtful
eve_ ope y Ashktorab et experts evaluated the face and content
Rubin  and 34 -
. al. validity.
Parrish
(2010) Pashaeypoor Scale-Content Validity Index = 0.98.
|35 -
eta Internal Consistency Very Good
Cronbach’s alpha > 0.80, with o.= 0.82 for
knowledge subscale, a = 0.80 for attitude
subscale and a = 0.75 for adoption
subscale
Reliability Doubtful
ICC = 0.94 for Knowledge subscale, ICC
= 0.94 for the attitude subscale and ICC =
0.74 for the adoption subscale.
Student English Beccaria et Structural Validity Doubtful
P _ 32
Evndgnce al. The initial Confirmatory Factor Analysis
Paset_ (CFA) resulted in a poor fitting model,
rac t'_ce _ where 72/(df)= 4.875, a CFI = 0.873, and
Questionnaire a RMSEA = 0.106 (C90 =0.099-0.113),
(S-EBPQ)
After some modification, the CFA
resulted in a reasonable fitting model,
where y2/(df) =2.57,a CFI =0.951, and a
RMSEA = 0.068 (CI90 = 0.060-0.076).
All standardised path coefficients were
significant with the smallest being the path
to question 1= 0.4 and the largest was the
path to question 14=0.89
Internal Consistency Very Good

Cronbach alpha = 0.92 for Practice
subscale, 0.52 for Attitude subscale, 0.94
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Instrument  Instrument Study

language

Results on measurement properties

Overall results
of
methodological
quality

for Retrieving and Reviewing subscale,
and 0.91 for Sharing and Applying
subscale.

English Upton

al.22

et

Structural Validity

Principal Component Analysis (PCA) was
performed again after the exclusion of
three items (items 7, 12 and 13). Based on
Kaiser's criterion, four factors were
extracted, explaining 65% of the variance.
Factor 1 had 7 items, factor 2 comprised 6
items, factor 3 had 6 items, and factor 4
comprised 3 items.

Adequate

Internal Consistency

This  measurement  property — was
calculated for each subscale of the S-
EBPQ. The Cronbach's alpha and split-
half reliability were > 0.7.

Cronbach’'s alpha if item deleted was
calculated and these estimates indicated
that all items were contributed in a
meaningful way and were retained.

Very Good

Construct Validity

The MANOVA revealed a statistically
significant main effect of study year
(Wilks' lambda = .90, F(8476)= 3.28, p =
001, 2 =.05).

The Bonferroni correction was applied
(resulting in a new alpha of .013) and
statistically significant differences were
identified separately on the practice
subscale (F(2241) = 7.14, p = .001, n2 =
.06) and the retrieval and reviewing of
evidence subscale (F(2241) = 8.20, p <
.001, n2=.06). However, no significant
differences were identified on the attitude
subscale (F(2241)=1.09, p =337, 12=.01)
or the sharing and applying subscale
(F(2241) =3.34,p=.037,12 = .03).

Post-hoc comparisons were performed on
the practice subscale, and retrieval and

Doubtful
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Instrument

Instrument  Study

language

Results on measurement properties

Overall results

of

methodological

quality

reviewing evidence subscale scores for
students in their 1st, 2nd and 3rd years of
study. Significant differences were
identified (based on a Bonferroni
corrected alpha of 0.17) between students
inyears 1 and 3 (p = .001) and years 2 and
3 (p=.007) on the practice subscale and
between students in years 1 and 3 (p =
.012) and years 2 and 3 (p < .001) on the
retrieval and reviewing evidence subscale.

Examining the means for each year
revealed patterns broadly in the direction
anticipated; for example, the third-year
scores were higher than first year scores
on all subscales.

Mandarin
chinese

Zhang
a|.36

et

Content Validity
Content validity index = 0.986

Doubtful

Structural Validity

Principal component analysis resulted in a
4-factor structure explaining 68.285% of
the total variance.

From the CFA, CFl = 0.927; root mean
squared error of approximation = 0.072

Very Good

Internal Consistency

Cronbach's alpha = 0.934 for the entire
scale. Cronbach alpha = 0.857 for Practice
subscale, 0.699 for Attitude subscale,
0.921 for Retrieving and Reviewing
subscale, and 0.894 for Sharing and
Applying subscale.

Very Good

Reliability

Split-half reliability = 0.858. In the Bland-
Altman agreement analysis, the mean
differences between test and retest for
“practice” = 1.0, “attitude” = 0.4, for
“retrieving and reviewing evidence” =
—0.7 and “sharing and applying EBP” =
0.6. The 95% limits of agreement of
differences for “practice” was from —8.2
to 10.2, for “attitude” was from —4.7 to

Adequate
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Instrument

Instrument  Study

language

Results on measurement properties

Overall results
of
methodological
quality

5.4, for “retrieving and reviewing
evidence” was from —11.7 to 10.6, and for
“sharing and applying EBP” was from
—7.0 to 8.1. All the 4 subscales obtained a
Bland-Altman index of 4%.

For the overall scale, ICC = 0.821. For the
four subscales, the ICC varied between
0.781 and 0.844.

Evidence-
based
Practice
Knowledge
Assessment in
Nursing
(EKAN)

English

Spurlock et
al.%8

Content Validity

Content validity index = 0.94 for the 75
candidate items of the EKAN.

Using Rasch analysis for selecting items
for a knowledge scale is an iterative
process, where item and scale analysis
data inform theory-based judgments on
the selection of items for a final scale.

Doubtful

Structural Validity

For the final, 20-item EKAN measure,
mean item difficulty was M = 0.19 (range
=-2.0to 2.8), weighted mean square infit
was M = 1.01 (range = 0.95 to 1.06),
standardized weighted mean square infit
was M = 0.33 (range = -0.7 to 1.6),
unweighted mean square outfit was M =
1.02 (range = 093 to 1.14), and
standardized unweighted mean square
outfit was M = 0.34 (range = -1.08 to
2.00).

Very Good

Internal Consistency

The item separation index was 7.05; the
person separation index was 1.66.

Iltem reliability was 0.98; person
reliability was 0.66.

Very Good

Construct Validity

To test for known-groups prior exposure
or educational effects, participants who
had not yet completed a nursing
research/EBP course (a combination of
participants not yet enrolled in a course or

Adequate
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Instrument

Instrument  Study

language

Results on measurement properties

Overall results

of

methodological

quality

those currently enrolled in the first week
of class) were compared with those who
completed the course between 6 months
and 1 year ago. An almost 2-point
difference in mean EKAN scores between
groups was noted (10.01 versus 11.47; t =
—2.53, p = .01). A similar effect was seen
in relation to the statistics course; those
not having completed a statistics course
scored statistically significantly worse on
the EKAN than those who completed the
course between 6 months and 1 year ago
(M =8.8versus 10.9,t =-2.53, p =.015).
To further demonstrate this, the top and
bottom decile of participants by EKAN
score (M = 6.5 versus 14.1) were
compared.

Eighty percent of the top decile scorers
had completed 75% or more of their
educational programs, whereas only 20%
of the bottom decile scorers had
completed as much (y2 (4,1)=1247,p =
.01).

Spanish

Nick et al.¥”

Structural Validity

Using Rasch model analytics, validity
indices of the EKAN produced a difficulty
index ranging from © = -1.78 to 2.22.
Mean infit and outfit statistics narrowly
centered on 1.0 (WMS M = .978; UMS
M= .988) indicating strong evidence of
trait unidimensionality.

Adequate

Internal Consistency

The EKAN-Spanish item separation was
robust at 4.27 but person separation was
somewhat limited at .38.

Iltem reliability was .94 and person
reliability was .13, indicating trait (EBP
knowledge) restriction among the study
sample.

Very Good

Cross-Cultural Validity

Doubtful
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Instrument

Instrument  Study

language

Results on measurement properties

Overall results
of
methodological
quality

Differential item functioning (DIF)
analysis produced no evidence of
language-related concern on any of the
EKAN’s 20 items, supporting
translational accuracy.

Construct validity - Known groups
validity

For baseline knowledge assessment, the
mean EKAN EBP knowledge score for the
group was 6.52 (SD = 2.03) out of 20
possible points, with scores ranging from
2-12 points. No statistically significant
differences in mean EKAN scores were
found when comparing subjects by level
of completion of the nursing program (F =
1.81, df = 5, 117, p = .117) or whether
subjects had completed a special EBP
course or not (F =.302, df = 4, 117, p =
.876). Current enrollment in a statistics
course however was associated with
higher scores on the EKAN when
compared to subjects having not yet taken
or having previously taken the course (F =
451, df = 2, 119, p=.013).

While subjects’ self-rated competence to
deliver evidence-based care on a scale
from 1 = strongly disagree to 5 = strongly
agree was quite high (M = 4.16, SD = .80),
the correlation between self-reported
confidence and objectively measured EBP
knowledge was small, negative, and
statistically nonsignificant (r = -.041, p=
.654).

Adequate

Evidence
Based
Practice
Evaluation
Competence
Questionnaire
(EBP-COQ)

Spanish

Ruzafa-
Martinez et
al.2

Content Validity

The questionnaire was developed by item
generation through a review of scientific
literature and focus groups. The
instrument was validated in terms of
content validity through an expert review.
The EBP-COQ was administered to a
cohort of nursing students (n =100) to

Doubtful
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Instrument

Instrument  Study
language

Results on measurement properties

Overall results

of

methodological

quality

evaluate test reliability and select the best
items.

Six experts evaluated the level of
relevance of each item for its
corresponding dimension of competence
in EBP. The items were -classified
according to three categories: 3
“essential”,2  “interesting but not
essential” and 1 “irrelevant”. The
statistical mean for each item was
calculated and those, which had a mean
over 2.5, were kept on the scale (relevance
of 83.3%). The following version of the
questionnaire was reduced to 62 items in a
proportion that was the equivalent of items
edited in a positive and negative sense.

In addition, 20 undergraduate nursing
students were selected in order to assess
the comprehension and feasibility of the
reviewed pool of items and format
response. They were selected with a socio-
demographic and work profile that was
similar to that of the study population.

The second phase and after modifying the
items according the nursing students’
suggestions, first draft of the EBP-COQ
(62 items) was administered to a
convenience sample of second- and third-
year nursing students enrolled at Faculty
of Nursing in Spain. The day that the
instrument was administered 148 students
attended to class and 100 of them
completed the questionnaire. The aims of
this were to evaluate the quality of
generated items and eliminate those
proving to be inadequate.

Structural Validity

Finally, the factorability of the 25 items
was examined. Several well-recognised
criteria for the factorability of a
correlation were used. Firstly, the 25 items
correlated at least 0.3 with at least one

Adequate
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Instrument

Instrument  Study
language

Results on measurement properties

Overall results
of
methodological
quality

other item, suggesting reasonable
factorability. Secondly, the Kaiser—
Meyer—Olkin  measure of sampling
adequacy was 0.933 (p < 0.001),
suggesting that factor analysis was
appropriate for this data set. Barlett’s test
of sphericity was significant (y2 (300) =
3037.995, p <0.001). The diagonals of the
anti-image correlation matrix were all
over 0.5, supporting the inclusion of each
item in the factor analysis. Finally, the
communalities were all above 0.3 further
confirming that each item shared some
common variance with other items. Given
these overall indicators, factor analysis
was conducted with all 25 items.

The exploratory factor analysis (principal
components) of the remaining 25 items,
using varimax rotation to account for the
relationship among the factors, yielded a
three-factor structure that explained
55.55% of the variance of the data.

Factor 1 (13 items): “Attitude toward
EBP” consisted of items A2, A3, A4, A5,
A6, A8, A9, Al10, All, Al2, Al4, Al5
and A16 explained 33,46% of the total
variance (eigenvalue 8.36);

Factor 2 (6 items): “Skills in EBP”
consisted of items C1, C2, C4, C5, C6 and
C7 explained 17,07% of the variance
(eigenvalue 4.27); and

Factor 3 (6 items): “Knowledge in EBP”
consisted of items C8, CQO, C11, C12,
C13 and C14 explained 5,03% of the total
variance (eigenvalue 1.26).

Internal Consistency

Cronbach's alpha = 0.888 for the entire
scale. Cronbach alpha = 0.940 for Attitude
toward EBP subscale, 0.756 for Skills in
EBP subscale, and 0.800 for Knowledge
in EBP subscale.

Very Good
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Instrument  Study

language

Results on measurement properties

Overall results

of

methodological

quality

Construct Validity

External construct validity was also
established by exploring the correlation
between questionnaire scores and other
variables that have been supposed are
related to the competence in EBP concept.
A positive and high relationship was
found between “attitude toward research”
and EBP competence (global score) and
factor 1: “attitude toward EBP”. However,
there is not relationship with factor 3:
“knowledge in EBP” and the correlation
with the factor 2: “skills in EBP” is
moderate.

A sizable and significant positive
correlation is present between factor 2 and
3 and the perception of knowledge level
and skills level measured through a visual
analogue scale. Other correlations are
smaller, even though some are significant.
However, we should notice that factor 1
only correlates with self reported attitude
toward EBP scale.

Discriminant validity was assessed by
comparing those nursing students with
previous training in EBP and research
methodology and those without. The
results of the Student’s t-test used to
compare independent means indicated
that those who have receive formal
education in EBP and research
methodology had a better self perception
of Knowledge and Skills in EBP. The
attitude toward EBP is also higher at those
nursing students with training in EBP and
Research although the different are only
near significant.

Inadequate

Turkish

Yildiz and

Glingdrmiis,
39

Content Validity

Eight team members evaluated the scale
items, and the CVI of the items were
found to be between 0.87 and 1.00. The

Doubtful
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Overall results
of
methodological
quality

CVI for all items in the scale was found to
be 0.93.

Structural Validity

Explanatory factor analysis was used for
testing the construct validity of the scale.
Bartlett's sphericity test and the Kaiser-
Meyer-Olkin ~ (KMO)  measure  of
sampling adequacy were performed to
ensure that the characteristics of the data
were suitable for factor analysis. In testing
the sample adequacy, KMO value was
found to 0.856, and the Bartlett's test result
was X2=2174.93, df=300 p=0.000. The
scale has three subscales.

The exploratory factor analysis implied a
three-factor structure, explaining 50.93%
of the variance in the data. Factor 1 (13
items), attitudes towards EBP, consisted
of items 1, 2, 3,4,5,6,7,8,9, 10,11, 12
and 13. Factor 2 (6 items), skills in EBP,
consisted of items 14, 15, 16, 17, 18 and
19. Factor 3 (6 items), knowledge of EBP
consisted of items 20, 21, 22, 23, 24 and
25. Factor analysis showed that factor 1
explains 26.29% of the total variance
(eigenvalue 6.321), factor 2 explains
15.31% of the total variance (eigenvalue
3.82), and factor 3 explains 9.33% of the
total variance (eigenvalue 2.33).

To test the structure validity of the scale,
confirmatory factor analysis was done.
The maximum likelihood estimation
technique was used in this study. As a
result of the analysis, the ratio of chi-
square statistic to degrees-of-
freedom(X2/df)was found to be 2.416
(x2=657.364 df=272). The RMSEA was
0.076. The TLI was 0.902, and the CFI
value was 0.926. Having higher CFI and
TLI values over 0.90 means that model
has a good fit.

Doubtful
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Instrument

Instrument  Study

language

Results on measurement properties

Overall results

of

methodological

quality

Internal Consistency

Cronbach's alpha = 0.826 for the entire
scale. Cronbach alpha = 0.850 for Attitude
toward EBP subscale, 0.516 for Skills in
EBP subscale, and 0.587 for Knowledge
in EBP subscale.

Very Good

Evidence-
based
practice
profile (EBP?)
questionnaire

Norwegian

Titlestad et
al.4°

Content Validity

Eighteen participants (including nine
experts in EBP) from five different health
and social professions participated in the
pilot test. All participants completed a
questionnaire and, after that, they were
interviewed to reformulated items or
answers options that were unclear. The
authors used “The Problem Respond
Matrix” to organize and summarized the
data from the interviews. Through the
analysis of this matrix, the authors
recognized that 11 items were unclear or
difficult to understand and, thus, they were
re-worded. The nine participants with
EBP expertise established face validity.
The expert panel (a professor in EBP, an
assistant professor and a master student)
measured the content validity and
concluded that the questionnaire,
questions and rating scale were reasonable
and relevant to the area of applicability.

Doubtful

Structural Validity

The CFI of the entire model was 0.59 on
the first test and 0.69 on the second test.
Its RMSEA was 0.090 (95% CI 0.085-
0.094) and 0.089 (95% CI 0.084-0.094)
while the SRMR was 0.098 and 0.095.

Inadequate

Internal Consistency

First test: Cronbach's alpha = 0.88 for the
Relevance subscale, 0.49 for the
Sympathy subscale, 0.92 for the
Terminology subscale, 0.82 for the
Practice subscale, 0.91 for the Confidence
subscale.

Very Good
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Instrument  Instrument Study Results on measurement properties Overall results
language of
methodological
quality

Second test: Cronbach's alpha = 0.91 for
the Relevance subscale, 0.66 for the
Sympathy subscale, 0.94 for the
Terminology subscale, 0.90 for the
Practice subscale, 0.94 for the Confidence
subscale.

Construct Validity Doubtful

There was a significant mean difference
between exposure and no exposure to EBP
for the domains Relevance, Terminology
and Confidence.

Responsiveness Inadequate

To assess the questionnaire
responsiveness, the authors of this study
defined the following a priori hypotheses
on Effect Size and Paired t test results (P
value): Effect Sizes will be larger than
moderate at Relevance, larger than small
at Sympathy, larger than moderate at
Terminology, less than small at Practice
and larger than small at Confidence. The
study results showed statistically
significant mean differences between pre-
and post-test for all domains except
Sympathy. In addiction, effect size values
were as estimated or better for all the
domains, except for Sympathy.

ICC = Interclass Correlation Coefficient; CFA = Confirmatory Factor Analysis; CFl = Comparative Fit
Index; PCA = Principal Component Analysis; RMSEA = Root Mean Square Error of Approximation;
Cl = Confidence Interval; EBP = Evidence Based Practice; CVI = Content Validity Indices; KMO =
Kaiser-Meyer-Olkin; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean Square Residual
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Discussion
The objective of this review was to identify and assess the properties of instruments for measuring

undergraduate nursing students’ knowledge, attitudes, and skills regarding EBP.

Eleven studies including five instruments were identified. Only two instruments measured the three
constructs of interest and none of the studies evaluated measurement error and criterion validity. The
measurement properties assessed by the five instruments were content validity, structural validity,
internal consistency, cross-cultural validity, reliability, construct validity and responsiveness.

Two studies presented the PROM development.?t 3 Only the internal consistency was assessed by all
studies?® 223240 and the methodological quality was very good. The structural validity was assessed by
eight studies?® 22 32.36-40 and the methodological quality varied across studies from inadequate to very
good. The methodological quality of the eight papers?: 3336 3840 that assessed the content validity was
doubtful. The hypotheses testing for construct validity was evaluated by five studies?\- 22 37.38 40 \which
have a methodological quality ranged from inadequate to adequate. The four studies®*- presented data
on reliability had a doubtful or inadequate methodological quality. Only one study®” with a doubtful
methodological quality addressed the cross-cultural validity/measurement invariance and other“’ with a
inadequate methodological quality assessed the responsiveness.

Validity

Within this review, the studies that reported data on content validity?s 2> 3240 had doubtful
methodological quality. The content validity is a very important measurement property as it represented
“the degree to which the content of a PROM is an adequate reflection of the construct to be measured”.3*
P-37 Further studies with instruments to assess undergraduate nursing students’ knowledge, attitudes,
and skills regarding evidence-based practice should be developed and should assess their content
validity, namely “that the items of the PROM are relevant, comprehensive, and comprehensible with
respect to the construct of interest and study population”*® P37, with more robust methods.

This review included eight studies that assessed the construct validity through the structural validity, the
hypotheses testing and cross-cultural validity. The methodological quality of the structural validity
varied across studies from inadequate to very good.? 2232 3640 The methodological quality of hypotheses
testing for construct validity ranged from inadequate to adequate.?: 2% 37 3. 40 The cross-cultural
validity/measurement invariance presented a doubtful methodological quality.®” Bearing in mind that
the construct validity is the “degree to which the scores of a PROM are consistent with hypotheses ...
based on the assumption that the PROM validly measures the construct to be measured”® P 12, more
studies with high quality should addressed this measurement property to make sure that we have
instruments that reflect adequately the dimensionality of the construct to be measured and when they
are translated or culturally adapted that they reflect adequately the performance of original version.
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Any study assessed the criterion validity which is understandable, because there is no gold standard
available for assessing the undergraduate nursing students’ knowledge, attitudes, and skills regarding
EBP

Reliability

Within the reliability domain, the measurement error was the only measurement property that any study
included in this review assessed.

In the other side, the internal consistency was assessed by all studies?: 22 3240 with a very good
methodological quality and all the instruments presented a good “the degree of the interrelatedness

among the items” 3% P-12

The measurement property reliability, i.e., “The proportion of the total variance in the measurements
which is due to ‘true’ differences between patients™* P 2, was assessed with a doubtful or inadequate
methodological quality in four studies.®*%* Thus, although the results reported in this measurement
property are good, they should be considered with caution due to methodological weaknesses.

Responsiveness

Regarding the responsiveness, considering that only one study*’ with a inadequate methodological
quality assessed it, which means assessed “The ability of a PROM to detect change over time in the
construct to be measured” % P12, the results on this measurement property should be interpreted with
caution.

The instruments included in this review are diverse regarding the constructs of interest assessed by
instrument, the instrument language and the context. Only two instruments (Student Evidence-based
Practice Questionnaire?> 32 3¢ and Evidence Based Practice Evaluation Competence Questionnaire?:*)
measure all the constructs of interest (knowledge, attitudes, and skills regarding EBP). The EBP
Questionnaire®*% and Evidence-based practice profile questionnaire*® measure EBP knowledge and
attitudes, while the Evidence-based Practice Knowledge Assessment in Nursing®”* measures only the
EBP knowledge. Concerning the languages of the instruments included, we have instruments in
Persian®*%, English?2323¢ Mandarin Chinese®, Spanish?", Turkish® and Norwegian.*® Additionally,
also the contexts were the studies were developed were very different: three studies were conducted in
Iran®*-%, one in Australia®, one in United Kingdom??, one in China®, one in United States of America®,
one in Dominican Republic®, one in Spain®!, one in Turkey*® and one in Norway.*® These differences
between the studies hinder the data synthesis through a best-evidence synthesis and, consequently,
hinder the possibility to answer to the review question what is the most valid and reliable instrument for
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measuring undergraduate nursing students’ knowledge, attitudes, and skills regarding evidence-based

practice?.

The lack of studies with the same instrument, the same version (including the same language) and in the
same context may be related to the fact that this is a new area of study. Indeed, the EBP concept emerged
in 19962% 2° and although the EBP use is being recognized as having multiple benefits in clinical practice,
only in 2005 Committee on the Health Professions Education Summit recommended that all health
professional educational programs should include the development of EBP competencies®® and in 2011
the Classification Rubric for EBP Assessment Tools in Education (CREATE) proposed the main
principles for development of instrument to assess the EBP learning.?

Review Limitations

The low number of studies per instrument version are a significant limitation of this review. Indeed, the
included studies were not similar in terms of instrument version (e.g., language) and the only two studies
performed with the same instrument version (same language) were completed in different contexts (one
in United Kingdom?? and one in Australia®. This prevented the data synthesis through a best-evidence
synthesis.®

Moreover, we included only studies published in three languages (English, Portuguese and Spanish),
which is a potential limitation because there may be studies written in other languages that may have
been excluded.

Conclusions

There are five instruments included in this review: EBP Questionnaire; Student Evidence-based Practice
Questionnaire; Evidence-based Practice Knowledge Assessment in Nursing; Evidence Based Practice
Evaluation Competence Questionnaire; and Evidence-based practice profile questionnaire.

Only the Student Evidence-based Practice Questionnaire and Evidence Based Practice Evaluation
Competence Questionnaire measure all the constructs of interest (knowledge, attitudes, and skills
regarding EBP). The EBP Questionnaire and Evidence-based practice profile questionnaire measure
EBP knowledge and attitudes. The Evidence-based Practice Knowledge Assessment in Nursing
measures only the EBP knowledge.

The measurement properties assessed by the five instruments are content validity, structural validity,
internal consistency, cross-cultural validity, reliability, construct validity and responsiveness. Two
studies presented the PROM development. Only the internal consistency was assessed by all studies.
The content validity and structural validity was assessed by eight studies, the hypotheses testing for
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construct validity was measured in five studies, and the reliability in four studies. Only one study
addressed the cross-cultural validity/measurement invariance and other the responsiveness. None of the
studies evaluated measurement error and criterion validity.

Due to the low number of studies per instrument version (e.g., language and context) a best-evidence
synthesis was not possible and, consequently, it was not possible to know what is the most valid and
reliable instrument for measuring undergraduate nursing students’ knowledge, attitudes and skills in
EBP.

Recommendations for practice

The results of this systematic review showed that the instruments found have potential for use in
educational contexts to describe the undergraduate nursing students’ attitudes, knowledge, and skills
regarding EBP as well as to assess the impact of the educational programs. Moreover, they are also
appropriate for research proposes. The instrument selection should be in line with the purpose of
assessment, i.e., the Student Evidence-based Practice Questionnaire and Evidence Based Practice
Evaluation Competence Questionnaire should be used for assessing knowledge, attitudes, and skills
regarding EBP, the EBP Questionnaire and Evidence-based practice profile questionnaire for assessing
EBP knowledge and attitudes and the Evidence-based Practice Knowledge Assessment in Nursing for
assessing EBP knowledge.

Recommendations for research

More studies with the same version of instrument and in the same context are needed in order to
performed data synthesis through a best-evidence synthesis. In addition, the instruments found in this
review have partial evidence of validity and reliability, which indicated that more studies are required
to provide more complete information concerning the measurement properties of the instruments.
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Appendices

Appendix I: Description of the measurement domains, properties, aspects, and statistics and
methods(26)

Domains Properties Aspects Statistics/Methods
Internal Cronbach’s alpha or Kuder-Richardson formula
Reliability consistency (KR-20) to determine relevance

Factor analysis or principal component analysis to
determine whether items form one or more than one

scale

Reliability Intraclass correlation coefficient (ICC) or Cohen’s
kappa

Measurement Standard error of measurement (SEM)

error Smallest detectable change (SDC)

Change beyond measurement error
Limits of agreement (LoA)
Minimal important change to determine the
adequacy of measurement error
Content validity Face validity Assessment of relevance of all items for the
Validity construct, aim and target group
Assessment of important missing items

Construct validity

Structural Factor analysis to confirm the number of subscales
validity present
Hypotheses Assessment of a priori hypotheses, clearly indicating
testing both direction and magnitude of the correlation or
difference
Cross-cultural ~ Assessment of adequate reflection of the
validity performance of the items of the original instrument
Criterion validity Correlation
Area under the receiver operator characteristics
curve (AUC)
Sensitivity and specificity
Responsiveness  Responsiveness Assessment of a priori hypotheses focussing on the

change score of an instrument in the hypotheses
Area under the receiver operator characteristic curve
(AUC)
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Appendix I1: Search strategy

PubMed

Search conducted on July 13" 2018
Search Query Results
#19 Search ((((Students, Nursing[MeSH Terms]) OR ((“Nursing students”[Title/Abstract] 253

OR “Nursing student”[Title/Abstract] OR “student nurses”[Title/Abstract] OR “student
nurse”’[Title/ Abstract] OR “pupil nurses”[ Title/Abstract] OR “pupil
nurse”[Title/Abstract])))) AND ((Evidence-Based Practice[MeSH Terms]) OR
((evidence-based[Title/Abstract] OR “evidence based”’[Title/Abstract] OR “Evidence
informed”[Title/Abstract] OR Evidence-informed[Title/Abstract])))) AND (Surveys and
QuestionnairesfMeSH] OR Validation Studies[pt] OR Comparative Study[pt] OR
“psychometrics”’[MeSH] OR psychometr*[tiab] OR clinimetr*[tw] OR clinometr*[tw]
OR “outcome assessment (health care)’[MeSH] OR outcome assessment[tiab] OR
outcome measure*[tw] OR “observer variation”’[MeSH] OR observer variation[tiab] OR
“Health Status Indicators”[Mesh] OR “reproducibility of results’[MeSH] OR
reproducib*[tiab] OR  “discriminant analysis”[MeSH] OR reliab*[tiab] OR
unreliab*[tiab] OR valid*Jtiab] OR coefficient[tiab] OR homogeneity[tiab] OR
homogeneous[tiab] OR “internal consistency’[tiab] OR (cronbach*[tiab] AND
(alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND (correlation*[tiab] OR
selection*[tiab] OR reduction*[tiab])) OR agreement[tiab] OR precision[tiab] OR
imprecision[tiab] OR “precise values”[tiab] OR test—retest[tiab] OR (test[tiab] AND
retest[tiab]) OR (reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR stability[tiab] OR
interrater[tiab] OR inter-rater[tiab] OR intrarater[tiab] OR intra-rater[tiab] OR
intertester[tiab] OR inter-tester[tiab] OR intratester[tiab] OR intra-tester[tiab] OR
interobserver[tiab] OR inter-observer[tiab] OR intraobserver[tiab] OR intra-
observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR
intratechnician[tiab] OR intra-technician[tiab] OR interexaminer[tiab] OR inter-
examiner[tiab] OR intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR
inter-assay[tiab] OR intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab] OR
inter-individual[tiab] OR intraindividual[tiab] OR intra-individual[tiab] OR
interparticipant[tiab] OR inter-participant[tiab] OR intraparticipant[tiab] OR intra-
participant[tiab] OR kappa[tiab] OR kappa’s[tiab] OR kappas[tiab] OR repeatab*[tiab]
OR ((replicab*[tiab] OR repeated[tiab]) AND (measure[tiab] OR measures[tiab] OR
findings[tiab] OR result[tiab] OR results[tiab] OR test[tiab] OR tests[tiab])) OR
generaliza*[tiab] OR generalisa*[tiab] OR concordance[tiab] OR (intraclass[tiab] AND
correlation*[tiab]) OR discriminative[tiab] OR “known group”[tiab] OR factor
analysis[tiab] OR factor analyses[tiab] OR dimension*[tiab] OR subscale*[tiab] OR
(multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) OR item
discriminant[tiab] OR interscale correlation*[tiab] OR error[tiab] OR errors[tiab] OR
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Search

Query

Results

“individual variability”[tiab] OR (variability[tiab] AND (analysis[tiab] OR values[tiab]))
OR (uncertainty[tiab] AND (measurement[tiab] OR measuring[tiab])) OR “standard
error of measurement”[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR ((minimal[tiab]
OR minimally[tiab] OR clinical[tiab] OR clinically[tiab]) AND (important[tiab] OR
significant[tiab] OR detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR
(small*[tiab] AND (real[tiab] OR detectable[tiab]) AND (change[tiab] OR
difference[tiab])) OR meaningful change[tiab] OR “ceiling effect”[tiab] OR “floor
effect”’[tiab] OR “Item response model”[tiab] OR IRT[tiab] OR Rasch[tiab] OR
“Differential item functioning”[tiab] OR DIF[tiab] OR “computer adaptive testing”’[tiab]
OR “item bank™[tiab] OR “cross-cultural equivalence™[tiab])) Filters: Publication date
from 1996/01/01; English; Portuguese; Spanish

Search (Students, Nursing[MeSH Terms]) OR ((“Nursing students”[Title/Abstract] OR
“Nursing student”[Title/Abstract] OR “student nurses”[Title/Abstract] OR “student
nurse”’[Title/Abstract] OR “pupil nurses”[Title/Abstract] OR “pupil
nurse”[Title/Abstract]))

27679

#17

Search (Evidence-Based Practice[MeSH Terms]) OR ((evidence-based[Title/Abstract]
OR “evidence based”[Title/Abstract] OR “Evidence informed”[Title/Abstract] OR
Evidence-informed[Title/Abstract]))

145100

Search Evidence-Based Practice[MeSH Terms]

80785

Search Students, Nursing[MeSH Terms]

21772

Search (“Nursing students”[Title/Abstract] OR “Nursing student”’[Title/Abstract] OR
“student nurses”[Title/Abstract] OR “student nurse”[Title/Abstract] OR “pupil
nurses”[Title/Abstract] OR “pupil nurse”[Title/Abstract])

14910

Search (evidence-based[Title/Abstract] OR “evidence based”’[Title/Abstract] OR
“Evidence informed”[Title/Abstract] OR Evidence-informed[Title/Abstract])

95420

Search Surveys and QuestionnairesfMeSH] OR Validation Studies[pt] OR Comparative
Study[pt] OR “psychometrics’[MeSH] OR psychometr*[tiab] OR clinimetr*[tw] OR
clinometr*[tw] OR “outcome assessment (health care)’[MeSH] OR outcome
assessment[tiab] OR outcome measure*[tw] OR “observer variation”[MeSH] OR
observer variation[tiab] OR “Health Status Indicators”[Mesh] OR “reproducibility of
results’[MeSH] OR reproducib*[tiab] OR “discriminant analysis”[MeSH] OR
reliab*[tiab] OR unreliab*[tiab] OR valid*[tiab] OR coefficient[tiab] OR
homogeneity[tiab] OR homogeneous[tiab] OR “internal consistency’[tiab] OR
(cronbach*[tiab] AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND
(correlation*[tiab] OR selection*[tiab] OR reduction*[tiab])) OR agreement[tiab] OR
precision[tiab] OR imprecision[tiab] OR “precise values[tiab] OR test—retest[tiab] OR
(test[tiab] AND retest[tiab]) OR (reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR
stability[tiab] OR interrater[tiab] OR inter-rater[tiab] OR intrarater[tiab] OR intra-
rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR intratester[tiab] OR intra-

6894616
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Search

Query

Results

tester[tiab] OR interobserver[tiab] OR inter-observer[tiab] OR intracbserver[tiab] OR
intra-observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR
intratechnicianftiab] OR intra-technician[tiab] OR interexaminer[tiab] OR inter-
examiner[tiab] OR intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR
inter-assay[tiab] OR intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab] OR
inter-individual[tiab] OR intraindividual[tiab] OR intra-individual[tiab] OR
interparticipant[tiab] OR inter-participant[tiab] OR intraparticipant[tiab] OR intra-
participant[tiab] OR kappa[tiab] OR kappa’s[tiab] OR kappas[tiab] OR repeatab*[tiab]
OR ((replicab*[tiab] OR repeated[tiab]) AND (measure[tiab] OR measures[tiab] OR
findings[tiab] OR result[tiab] OR results[tiab] OR test[tiab] OR tests[tiab])) OR
generaliza*[tiab] OR generalisa*[tiab] OR concordance[tiab] OR (intraclass[tiab] AND
correlation*[tiab]) OR discriminative[tiab] OR “known group”[tiab] OR factor
analysis[tiab] OR factor analyses[tiab] OR dimension*[tiab] OR subscale*[tiab] OR
(multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) OR item
discriminant[tiab] OR interscale correlation*[tiab] OR error[tiab] OR errors[tiab] OR
“individual variability”[tiab] OR (variability[tiab] AND (analysis[tiab] OR values[tiab]))
OR (uncertainty[tiab] AND (measurement[tiab] OR measuring[tiab])) OR “standard
error of measurement”’[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR ((minimal[tiab]
OR minimally[tiab] OR clinical[tiab] OR clinically[tiab]) AND (important[tiab] OR
significant[tiab] OR detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR
(small*[tiab] AND (real[tiab] OR detectable[tiab]) AND (change[tiab] OR
difference[tiab])) OR meaningful change[tiab] OR “ceiling effect”[tiab] OR “floor
effect”[tiab] OR “Item response model”’[tiab] OR IRT[tiab] OR Rasch[tiab] OR
“Differential item functioning”[tiab] OR DIF[tiab] OR “computer adaptive testing”[tiab]
OR “item bank”[tiab] OR “cross-cultural equivalence’’[tiab])

CINAHL via EBSCO

Search conducted on July 13" 2018

Search
ID#

Search Terms

Results

S14

S6 AND S7 AND S13
Limiters - Published Date: 19960101-20170631; Language: English, Portuguese,
Spanish

424

S13

S1 OR S8 OR S9 OR S10 OR S11 OR S12

1,749,091

S12

(MH "Instrument Construction+")

13,213

S11

(MH "Surveys+")

184,802

S10

(MH "Questionnaires+")

331,008

S9

(MH "Validation Studies™)

85,409
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Search Search Terms Results
ID#
S8 (MH "Instrument Validation™) 29,813
S7 S2 OR S4 38,253
S6 S30OR S5 60,524
S5 (MH "Nursing Practice, Evidence-Based+") 12,238
S4 (MH "Students, Nursing+") 31,443
S3 Tl ( evidence-based OR “evidence based” OR “Evidence informed” OR Evidence- 53,142

informed ) OR AB ( evidence-based OR “evidence based” OR “Evidence informed”
OR Evidence-informed )

S2 TI (“Nursing students” OR “Nursing student” OR “student nurses” OR “student nurse” 20,236
OR “pupil nurses” OR “pupil nurse” ) OR AB ( “Nursing students” OR “Nursing
student” OR “student nurses” OR “student nurse” OR “pupil nurses” OR “pupil nurse”

)

Sl TI psychometr* OR TI observer variation OR TI reproducib* OR TI reliab* OR Tl 1,529,646
unreliab* OR TI valid* OR TI coefficient OR Tl homogeneity OR Tl homogeneous
OR TI “internal consistency” OR AB psychometr* OR AB observer variation OR AB
reproducib* OR AB reliab* OR AB unreliab* OR AB valid* OR AB coefficient OR
AB homogeneity OR AB homogeneous OR AB “internal consistency” OR ( TI
cronbach* OR AB cronbach* AND ( Tl alpha OR AB alpha OR TI alphas OR AB
alphas )) OR (Tl item OR AB item AND ( Tl correlation* OR AB correlation* OR Tl
selection* OR AB selection* OR Tl reduction* OR AB reduction*)) OR Tl agreement
OR TI precision OR TI imprecision OR TI “precise values” OR TI test-retest OR AB
agreement OR AB precision OR AB imprecision OR AB “precise values” OR AB test-
retest OR ( TI test OR AB test AND TI retest OR AB retest ) OR ( Tl reliab* OR AB
reliab* AND ( T test OR AB test OR TI retest or AB retest )) OR TI stability OR TI
interrater OR Tl inter-rater OR Tl intrarater OR Tl intra-rater OR TI intertester OR TI
inter-tester OR TI intratester OR TI intra-tester OR TI interobserver OR TI inter-
observer OR Tl intraobserver OR Tl intra-observer OR Tl intertechnician OR Tl inter-
technician OR TI intratechnician OR TI intra-technician OR TI interexaminer OR TI
inter-examiner OR TI intraexaminer OR TI intra-examiner OR TI interassay OR TI
inter-assay OR TI intraassay OR TI intra-assay OR TI interindividual OR TI inter-
individual OR Tl intraindividual OR TI intra-individual OR TI interparticipant OR TI
inter-participant OR TI intraparticipant OR TI intra-participant OR TI kappa OR TI
kappa’s OR TI kappas OR TI repeatab* OR AB stability OR AB interrater OR AB
inter-rater OR AB intrarater OR AB intra-rater OR AB intertester OR AB inter-tester
OR AB intratester OR AB intra-tester OR AB interobserver OR AB inter-observer OR
AB intraobserver OR AB intra-observer OR AB intertechnician OR AB inter-
technician OR AB intratechnician OR AB intra-technician OR AB interexaminer OR
AB inter-examiner OR AB intraexaminer OR AB intra-examiner OR AB interassay
OR AB inter-assay OR AB intraassay OR AB intra-assay OR AB interindividual OR
AB inter-individual OR AB intraindividual OR AB intra-individual OR AB
interparticipant OR AB inter-participant OR AB intraparticipant OR AB intra-
participant OR AB kappa OR AB kappa’s OR AB kappas OR AB repeatab* OR (( TI
replicab* OR AB replicab* OR TI repeated OR AB repeated ) AND ( Tl measure OR
AB measure OR TI measures OR AB measures OR TI findings OR AB findings OR
TI result OR AB result OR TI results OR AB results OR TI test OR AB test OR TI
tests OR AB tests )) OR TI generaliza* OR TI generalisa* OR TI concordance OR AB
generaliza* OR AB generalisa* OR AB concordance OR ( Tl intraclass OR AB
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Search
|D#

Search Terms

Results

intraclass AND TI correlation* or AB correlation* ) OR TI discriminative OR TI
“known group” OR TI fact or analysis OR TI fact or analyses OR TI dimension* OR
TI subscale* OR AB discriminative OR AB “known group” OR AB fact or analysis
OR AB fact or analyses OR AB dimension* OR AB subscale* OR ( Tl multitrait OR
AB multitrait AND T1 scaling OR AB scaling AND ( Tl analysis OR AB analysis OR
Tl analyses OR AB analyses )) OR TI item discriminant OR TI interscale correlation*
OR TI error OR TI errors OR TI “individual variability” OR AB item discriminant OR
AB interscale correlation* OR AB error OR AB errors OR AB “individual variability”
OR (Tl variability OR AB variability AND ( Tl analysis OR AB analysis OR Tl values
OR AB values )) OR ( Tl uncertainty OR AB uncertainty AND ( TI measurement OR
AB measurement OR Tl measuring OR AB measuring )) OR TI “standard error of
measurement” OR TI sensitiv* OR TI responsive* OR AB “standard error of
measurement” OR AB sensitiv¥ OR AB responsive* OR (( TI minimal OR TI
minimally OR TI clinical OR TI clinically OR AB minimal OR AB minimally OR AB
clinical OR AB clinically) AND ( Tl important OR TI significant OR Tl detectable OR
AB important OR AB significant OR AB detectable) AND ( TI change OR AB change
OR TI difference OR AB difference )) OR ( Tl small* OR AB small* AND ( Tl real
OR AB real OR TI detectable OR AB detectable ) AND ( Tl change OR AB change
OR Tl difference OR AB difference )) OR TI meaningful change OR TI “ceiling effect”
OR TI “floor effect” OR TI “Item response model” OR TI IRT OR TI Rasch OR TI
“Differential item functioning” OR TI DIF OR TI “computer adaptive testing” OR TI
“item bank” OR TI “cross-cultural equivalence” OR TI outcome assessment OR AB
meaningful change OR AB “ceiling effect” OR AB “floor effect” OR AB “Item
response model” OR AB IRT OR AB Rasch OR AB “Differential item functio ning”
OR AB DIF OR AB “computer adaptive testing” OR AB “item bank” OR AB “cross-
cultural equivalence” OR AB outcome assessment

Scopus

Search conducted on July 13" 2018

Search Terms

Results

( TITLE-ABS-KEY ( evidence-based OR "evidence based® OR "Evidence informed" OR
evidence-informed ) ) AND ( TITLE-ABS-KEY ( "Nursing students” OR "Nursing student” OR
"student nurses” OR "student nurse” OR "pupil nurses” OR "pupil nurse")) AND ( TITLE-
ABS-KEY ( "assessment tool" OR scale* OR instrument* OR questionnaire* OR survey* OR
inventory OR test* OR psychometr* OR measur*)) AND ( LIMIT-TO ( LANGUAGE ,
"English" ) OR LIMIT-TO ( LANGUAGE , "Spanish")) OR ( LIMIT-TO ( LANGUAGE ,
"Portuguese™ )

373
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Chapter 3

Search Search Terms Results
1D#

S4 S1 AND S2 AND S3 76
Limiters - Published Date: 19960101-; Language: English, Portuguese, Spanish

S3 Tl ( evidence-based OR “evidence based” OR “Evidence informed” OR 57,766
Evidence-informed ) OR AB ( evidence-based OR “evidence based” OR
“Evidence informed” OR Evidence-informed )

S2 TI ( “Nursing students” OR “Nursing student” OR “student nurses” OR “student 8,762
nurse” OR “pupil nurses” OR “pupil nurse” ) OR AB ( “Nursing students” OR
“Nursing student” OR “student nurses” OR “student nurse” OR “pupil nurses”
OR “pupil nurse”)

S1 TI psychometr* OR TI observer variation OR TI reproducib* OR TI reliab* OR 8,133,622

TI unreliab* OR TI valid* OR TI coefficient OR TI homogeneity OR TI
homogeneous OR TI “internal consistency” OR AB psychometr* OR AB
observer variation OR AB reproducib* OR AB reliab* OR AB unreliab* OR AB
valid* OR AB coefficient OR AB homogeneity OR AB homogeneous OR AB
“internal consistency” OR ( TI cronbach* OR AB cronbach* AND ( TT alpha OR
AB alpha OR TI alphas OR AB alphas )) OR ( Tl item OR AB item AND ( TI
correlation* OR AB correlation* OR TI selection* OR AB selection* OR TI
reduction* OR AB reduction* )) OR TI agreement OR TI precision OR TI
imprecision OR TI “precise values” OR TI test-retest OR AB agreement OR AB
precision OR AB imprecision OR AB “precise values” OR AB test-retest OR (
Tl test OR AB test AND Tl retest OR AB retest ) OR ( Tl reliab* OR AB reliab*
AND ( TI test OR AB test OR TI retest or AB retest )) OR Tl stability OR TI
interrater OR TI inter-rater OR TI intrarater OR TI intra-rater OR TI intertester
OR TI inter-tester OR TI intratester OR TI intra-tester OR TI interobserver OR
Tl inter-observer OR TI intraocbserver OR TI intra-observer OR TI
intertechnician OR TI inter-technician OR TI intratechnician OR TI intra-
technician OR TI interexaminer OR TI inter-examiner OR TI intraexaminer OR
Tl intra-examiner OR TI interassay OR TI inter-assay OR Tl intraassay OR TI
intra-assay OR TI interindividual OR TI inter-individual OR TI intraindividual
OR TI intra-individual OR TI interparticipant OR TI inter-participant OR TI
intraparticipant OR TI intra-participant OR TI kappa OR TI kappa’s OR TI
kappas OR TI repeatab* OR AB stability OR AB interrater OR AB inter-rater
OR AB intrarater OR AB intra-rater OR AB intertester OR AB inter-tester OR
AB intratester OR AB intra-tester OR AB interobserver OR AB inter-observer
OR AB intraobserver OR AB intra-observer OR AB intertechnician OR AB inter-
technician OR AB intratechnician OR AB intra-technician OR AB interexaminer
OR AB inter-examiner OR AB intraexaminer OR AB intra-examiner OR AB
interassay OR AB inter-assay OR AB intraassay OR AB intra-assay OR AB
interindividual OR AB inter-individual OR AB intraindividual OR AB intra-
individual OR AB interparticipant OR AB inter-participant OR AB
intraparticipant OR AB intra-participant OR AB kappa OR AB kappa’s OR AB
kappas OR AB repeatab* OR (( Tl replicab* OR AB replicab* OR TI repeated
OR AB repeated ) AND ( Tl measure OR AB measure OR Tl measures OR AB
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measures OR TI findings OR AB findings OR TI result OR AB result OR TI
results OR AB results OR TI test OR AB test OR TI tests OR AB tests )) OR Tl
generaliza* OR TI generalisa* OR TI concordance OR AB generaliza* OR AB
generalisa* OR AB concordance OR ( Tl intraclass OR AB intraclass AND TI
correlation* or AB correlation* ) OR TI discriminative OR TI “known group”
OR Tl fact or analysis OR TI fact or analyses OR Tl dimension* OR TI subscale*
OR AB discriminative OR AB “known group” OR AB fact or analysis OR AB
fact or analyses OR AB dimension* OR AB subscale* OR ( Tl multitrait OR AB
multitrait AND TI scaling OR AB scaling AND ( Tl analysis OR AB analysis
OR TI analyses OR AB analyses )) OR TI item discriminant OR TI interscale
correlation®* OR TI error OR TI errors OR TI “individual variability” OR AB
item discriminant OR AB interscale correlation* OR AB error OR AB errors OR
AB “individual variability” OR ( TI variability OR AB variability AND ( TI
analysis OR AB analysis OR TI values OR AB values )) OR ( Tl uncertainty OR
AB uncertainty AND ( Tl measurement OR AB measurement OR TI measuring
OR AB measuring )) OR TI “standard error of measurement” OR TI sensitiv*
OR TI responsive* OR AB “standard error of measurement” OR AB sensitiv*
OR AB responsive* OR (( TI minimal OR TI minimally OR TI clinical OR TI
clinically OR AB minimal OR AB minimally OR AB clinical OR AB clinically)
AND ( Tl important OR TI significant OR TI detectable OR AB important OR
AB significant OR AB detectable) AND ( Tl change OR AB change OR TI
difference OR AB difference )) OR ( Tl small* OR AB small* AND ( Tl real OR
AB real OR TI detectable OR AB detectable ) AND ( Tl change OR AB change
OR TI difference OR AB difference )) OR TI meaningful change OR TI “ceiling
effect” OR TI “floor effect” OR TI “Item response model” OR TI IRT OR TI
Rasch OR TI “Differential item functioning” OR TI DIF OR TI “computer
adaptive testing” OR TI “item bank” OR TI “cross-cultural equivalence” OR TI
outcome assessment OR AB meaningful change OR AB “ceiling effect” OR AB
“floor effect” OR AB “Item response model” OR AB IRT OR AB Rasch OR AB
“Differential item functio ning” OR AB DIF OR AB “computer adaptive testing”
OR AB “item bank” OR AB “cross-cultural equivalence” OR AB outcome
assessment

ERIC via EBSCO

Search conducted on July 13" 2018
Search ID# Search Terms Results
S10 S7 AND S8 AND S9 21
Limiters - Date Published: 19960101-; Language: English, Portuguese,
Spanish; Castilian
S9 S3 OR S4 7,205
S8 S2 OR S6 1,985
S7 S10R S5 563,502
S6 DE "Nursing Students" 1,058
S5 (DE "Validity" OR DE "Test Validity" OR DE "Accuracy" OR DE 39,676

"Reliability" OR DE "Interrater Reliability" OR DE "Test Reliability")
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Search ID# Search Terms Results
S4 DE "Evidence Based Practice" 1,627
S3 Tl ( evidence-based OR “evidence based” OR “Evidence informed” OR 6,515
Evidence-informed ) OR AB ( evidence-based OR “evidence based” OR
“Evidence informed” OR Evidence-informed )
S2 TI ( “Nursing students” OR “Nursing student” OR “student nurses” OR 1,741
“student nurse” OR “pupil nurses” OR “pupil nurse” ) OR AB ( “Nursing
students” OR “Nursing student” OR “student nurses” OR “student nurse” OR
“pupil nurses” OR “pupil nurse” )
S1 TI psychometr* OR TI observer variation OR TI reproducib* OR TI reliab* 558,560

OR TI unreliab* OR TI valid* OR TI coefficient OR Tl homogeneity OR TI
homogeneous OR TI “internal consistency” OR AB psychometr* OR AB
observer variation OR AB reproducib* OR AB reliab* OR AB unreliab* OR
AB valid* OR AB coefficient OR AB homogeneity OR AB homogeneous OR
AB “internal consistency” OR ( TI cronbach* OR AB cronbach* AND ( TI
alpha OR AB alpha OR Tl alphas OR AB alphas )) OR ( Tl item OR AB item
AND ( TI correlation* OR AB correlation* OR TI selection* OR AB
selection* OR TI reduction* OR AB reduction* )) OR TI agreement OR TI
precision OR TI imprecision OR TI “precise values” OR TI test-retest OR AB
agreement OR AB precision OR AB imprecision OR AB “precise values” OR
AB test-retest OR ( Tl test OR AB test AND TI retest OR AB retest) OR (Tl
reliab* OR AB reliab* AND ( T test OR AB test OR Tl retest or AB retest ))
OR Tl stability OR Tl interrater OR Tl inter-rater OR Tl intrarater OR Tl intra-
rater OR TI intertester OR TI inter-tester OR TI intratester OR TI intra-tester
OR TI interobserver OR TI inter-observer OR TI intraobserver OR Tl intra-
observer OR TI intertechnician OR TI inter-technician OR TI intratechnician
OR TI intra-technician OR TI interexaminer OR TI inter-examiner OR TI
intraexaminer OR TI intra-examiner OR TI interassay OR TI inter-assay OR
Tl intraassay OR TI intra-assay OR Tl interindividual OR TI inter-individual
OR Tl intraindividual OR TI intra-individual OR TI interparticipant OR TI
inter-participant OR TI intraparticipant OR TI intra-participant OR TI kappa
OR TI kappa’s OR TI kappas OR TI repeatab* OR AB stability OR AB
interrater OR AB inter-rater OR AB intrarater OR AB intra-rater OR AB
intertester OR AB inter-tester OR AB intratester OR AB intra-tester OR AB
interobserver OR AB inter-observer OR AB intrachserver OR AB intra-
observer OR AB intertechnician OR AB inter-technician OR AB
intratechnician OR AB intra-technician OR AB interexaminer OR AB inter-
examiner OR AB intraexaminer OR AB intra-examiner OR AB interassay OR
AB inter-assay OR AB intraassay OR AB intra-assay OR AB interindividual
OR AB inter-individual OR AB intraindividual OR AB intra-individual OR
AB interparticipant OR AB inter-participant OR AB intraparticipant OR AB
intra-participant OR AB kappa OR AB kappa’s OR AB kappas OR AB
repeatab* OR (( TI replicab* OR AB replicab* OR TI repeated OR AB
repeated ) AND ( Tl measure OR AB measure OR Tl measures OR AB
measures OR TI findings OR AB findings OR TI result OR AB result OR TI
results OR AB results OR TI test OR AB test OR TI tests OR AB tests )) OR
TI generaliza* OR TI generalisa* OR TI concordance OR AB generaliza* OR
AB generalisa* OR AB concordance OR ( Tl intraclass OR AB intraclass
AND TI correlation* or AB correlation*) OR TI discriminative OR TI “known
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Search ID#

Search Terms

Results

group” OR TI fact or analysis OR TI fact or analyses OR TI dimension* OR
TI subscale* OR AB discriminative OR AB “known group” OR AB fact or
analysis OR AB fact or analyses OR AB dimension* OR AB subscale* OR (
TI multitrait OR AB multitrait AND TI scaling OR AB scaling AND ( TI
analysis OR AB analysis OR TI analyses OR AB analyses )) OR TI item
discriminant OR TI interscale correlation* OR TI error OR TI errors OR TI
“individual variability” OR AB item discriminant OR AB interscale
correlation®* OR AB error OR AB errors OR AB “individual variability” OR (
TI variability OR AB variability AND ( TI analysis OR AB analysis OR T
values OR AB values )) OR ( Tl uncertainty OR AB uncertainty AND ( Tl
measurement OR AB measurement OR T1 measuring OR AB measuring )) OR
TI “standard error of measurement” OR TI sensitiv* OR TI responsive* OR
AB “standard error of measurement” OR AB sensitiv¥ OR AB responsive*
OR (( TI minimal OR TI minimally OR TI clinical OR TI clinically OR AB
minimal OR AB minimally OR AB clinical OR AB clinically) AND ( TI
important OR TI significant OR TI detectable OR AB important OR AB
significant OR AB detectable) AND ( Tl change OR AB change OR TI
difference OR AB difference )) OR ( Tl small* OR AB small* AND ( TI real
OR AB real OR TI detectable OR AB detectable ) AND ( Tl change OR AB
change OR TI difference OR AB difference )) OR TI meaningful change OR
TI “ceiling effect” OR TI “floor effect” OR TI “Item response model” OR TI
IRT OR TI Rasch OR TI “Differential item functioning” OR TI DIF OR TI
“computer adaptive testing” OR TI “item bank” OR TI “cross-cultural
equivalence” OR TI outcome assessment OR AB meaningful change OR AB
“ceiling effect” OR AB “floor effect” OR AB “Item response model” OR AB
IRT OR AB Rasch OR AB “Differential item functio ning” OR AB DIF OR
AB “computer adaptive testing” OR AB “item bank” OR AB “cross-cultural
equivalence” OR AB outcome assessment

SciELO

Search conducted on July 13" 2018

Search strategy

Results

(ab:(evidence-based OR “evidence based” OR “evidence informed” OR evidence-informed)
OR ti:(evidence-based OR “evidence based” OR “evidence informed” OR evidence-
informed)) AND (ab:(“nursing students” OR “nursing student” OR “student nurses” OR
“student nurse” OR “pupil nurses” OR “pupil nurse”) OR ti:(“nursing students” OR “nursing
student” OR “student nurses” OR “student nurse” OR “pupil nurses” OR “pupil nurse”)) AND
year_cluster:(*2015" OR "2016" OR "2013" OR "2010" OR "2014" OR "2011" OR "2006"
OR "2009" OR "2012" OR "2008" OR "2007" OR "2005" OR "2004" OR "1998" OR "2001"
OR "2002" OR "2000" OR "2003" OR "2017" OR "1997" OR "1999" OR "1996")

332
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CAPES

Search conducted on July 13™ 2018

Search strategy Results
evidence based practice AND nursing students AND questionnaire 84

RCAAP

Search conducted on July 13% 2018

Search strategy Results
Full-text: (evidence-based OR “evidence based” OR “Evidence informed” OR 45
Evidence-informed) AND (‘“Nursing students” OR “Nursing student” OR “student
nurses” OR “student nurse” OR “pupil nurses” OR “pupil nurse™)

OpenGrey

Search conducted on July 13" 2018

Search strategy Results
(evidence-based OR “evidence based” OR “Evidence informed” OR Evidence- 9
informed) AND (“Nursing students” OR “Nursing student” OR “student nurses” OR
“student nurse” OR “pupil nurses” OR “pupil nurse”)

Virginia Henderson Global Nursing e-Repository

Search conducted on July 13™ 2018

Search strategy Results
Abstract : Contains : "evidence based practice" 323
Abstract : Contains : "students"
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Appendix I11: Studies excluded on full text

1. Rospendowiski, K. Adaptacao cultural para o Brasil e desempenho psicométrico do instrumento
"Evidence-Based Practice Quesntionnaire” (EBPQ)' [Cultural adaptation for Brazil and the
psychometric performance of the instrument "Evidence-Based Practice Questionnaire” (EBPQ)]
[Interner]. Brazil: Universidade Estadual de Campinas; 2014 [cited 2017 Oct 15]. Available from:
http://repositorio.unicamp.br/bitstream/REPOSIP/283868/1/Rospendowiski_Karina_M.pdf

Reason for exclusion: This study does not meet the inclusion criteria (type of population).

2. André B, Aune AG, Brend JA. Embedding evidence-based practice among nursing
undergraduates: Results from a pilot study. Nurse Education in Practice. 2016;18:30-5. doi:
10.1016/j.nepr.2016.03.004

Reason for exclusion: This study does not meet the inclusion criteria (outcomes of interest).

3. Ashktorab T, Pashaeypoor S, Rassouli M, Alavi-Majd H. The effectiveness of evidence based
practice education in nursing students based on Rogers's diffusion of innovation model. Middle - East
Journal of Scientific Research. 2014;19(10):1388-95.

Reason for exclusion: The data included in this study are also included in Ashktorab et al. (2013).% To
avoid duplication, this study was excluded.

4, Belowska J, Panczyk M, Zarzeka A, Gotlib J. Knowledge and attitudes of nursing students
towards evidence-based medicine and evidence-based nursing practice. Polish Journal of Public Health.
2015;125(4):201-4.

Reason for exclusion: This study does not meet the inclusion criteria (type of population — students of
level Il studies of Nursing).

5. Blackman IR, Giles T. Psychometric Evaluation of a Self-Report Evidence-Based Practice Tool
Using Rasch Analysis. Worldviews on Evidence-Based Nursing. 2015;12(5):253-64.

Reason for exclusion: This study does not meet the inclusion criteria (construct of interest).

6. Camargo FC, Iwamoto HH, Monteiro DAT, Lorena LT, Pereira GdA. Avaliagdo de intervengéo
para difusdo da enfermagem baseada em evidéncias em hospital de ensino [Assessment of an
intervention for the diffusion of evidence-based nursing in a teaching hospital]. Revista Gaucha de
Enfermagem. 2017;37(spe). doi: 10.1590/1983-1447.2016.esp.68962

Reason for exclusion: This study does not meet the inclusion criteria (type of population — nurse
managers).
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7. Cruz JP, Colet PC, Alquwez N, Alqubeilat H, Bashtawi MA, Ahmed EA, et al. Evidence-based
practice beliefs and implementation among the nursing bridge program students of a Saudi University.
International Journal of Health Science. 2016;10(3):405-14.

Reason for exclusion: This study does not meet the inclusion criteria (type of population — nurses).

8. Culpa-Bondal FA, Greene D, Doss J. Assessment and Curricular Framework Development of
Undergraduate Research in the School of Nursing. Research in Academia. Sigma Theta Tau
International's 28th International Nursing Research Congress in Dublin, Ireland. In July 2017

Reason for exclusion: This is only an abstract. The review authors contacted the paper authors to ask
the full-text. Dr. Culpa-Bondal did not reply.

9. Dawley K, Bloch JR, Suplee PD, McKeever A, Scherzer G. Using a pedagogical approach to
integrate evidence-based teaching in an undergraduate women's health course. Worldviews on
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12. Hagedorn Wonder A, Spurlock Jr DR, Ironside PM. Using the Evidence-Based Practice
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skill and uptake of evidence-based practice: a descriptive longitudinal survey. Journal of Clinical
Nursing. 2016;25(1/2):194-203.

Reason for exclusion: This study does not meet the inclusion criteria (outcomes of interest). Lotz KS.
The ABCs of evidence-based practice: integrated evidence-based practice into associate degree nursing
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properties).

156



Appendix IV: Characteristics of included studies
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y Characteristi Characteristics
and Instrument Results of the measurement
cs of the . of the .
Study and version . properties
. study sample instrument
design
Subscales: 5
Country: Iran subscales but only
. 3 were used
Setting: Faculty
of nursing and Constructs:
s g EBP Knowledge,
midwifery . . .
Mean age: 22.8 questionnaire attitude and
Ashktorab et ears ge. c<. developed by adoption
al. 2013 y Rubin and Number of items:
Gender: female . .
(74%) Parrish Total of 34 items
Randomized L anauage: (2010) (knowledge= 10
control trial g ge: items, attitude= 14
Persian Persian items and
Graduation . . . Face and content validity were
. version adoption=10 items) .
year: Final Tvpes of Response: evaluated by 14 nursing faculty
semester of the st S wgre in " members and experts in the field
degree program P — of EBP. Scale-Content Validity
the 5-point Likert’s _
scale Index = 0.98.
Knowledge subscale: Cronbach’s
alpha = 0.82 and Interclass
Correlation Coefficient = 0.94
Subscales: 5 . ,
Attitude subscale: Cronbach’s
subscales; however, _
Country: Iran only three were alpha = 0.80 and Interclass
Setting: two use)c; Correlation Coefficient = 0.94
faculties of ' Adoption subscale: Cronbach’s
. Constructs: _
nursing and knowledae alpha = 0.75 and Interclass
midwifery at . ge, Correlation Coefficient = 0.74.
EBP attitude, and R
Tehran . L . Overall Cronbach’s alpha was
Mean age: questionnaire intention to more than 0.80
Ashktorab et 2275 ga}s developed by implement EBP R
al. 2015 oY Rubin and Number of items:
Gender: female . .
Cross- (77.6%) Parrish Total of 34 items
sectional Lan. Uage: (2010) (knowledge= 10
study g ge: items, attitude= 14
Persian . .
Graduation Persian items and
version adoption=10 items)

year: all nursing
students in last
year of their
education in
nursing

Types of Response:
5-point Likert’s
scale ranging from
1 (I completely
disagree) to 5 (I
completely agree).
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Stud . -
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and Instrument Results of the measurement
cs of the . of the .
Study and version . properties
. study sample instrument
design
Subscales: 5
subscales; however,
only three were
Country: Iran used.
Setting: two Constructs:
facu!tles of EBP Kn'owledge,
nursing Uestionnaire attitude, and
Mean age: 22.7 a adoption.
Pashaeypoor developed by . )
et al. 2016 years Rubin and Number of items:
cros.s- Gender: female Parrish Total of 34 items
. (77.6%) (knowledge= 10
sectional ) (2010) ) N
Language: items, attitude= 14
study : .
Persian Persian items and
Graduation . adoption=10 items)
- version
year: final year Types of Response:
of nursing 5-point Likert’s
programs scale ranging from
1 (I completely
disagree) to 5 (I
completely agree).
Country: Subscales: four Cronbach alpha were 0.92
Australia subscales — (Practice), 0.52 (Attitude), 0.94
Setting: Frequency of (Retrieving and Reviewing), and
Regional Practice, Attitude, 0.91 (Sharing and Applying).
university Retrieving and A Principal Components Analysis
Age: Over half  Student Reviewing (PCA) was conducted and all
of the students  Evidence- Evidence, and items loaded on a four-factor
Beccaria et were between  Based Sharing and structure identical to that of the S-
al. 2018 the ages of 20—  Practice Applying EBPQ (Upton et al., 2016)
29 years Questionnaire Evidence-Based The initial CFA resulted in a poor
Cross- (50.1%), with  (S-EBPQ) Practice fitting model, where ¥2/(df)=
sectional 46.6% older developed by Constructs: 4.875, a comparative fit index
study for than 30 years.  Uptonetal., Practice, Attitude, (CFI) =0.873, and a RMSEA =
constructing  Gender: female 2016 Retrieving and 0.106 (C190 =0.099-0.113).
validity (85.8%) Reviewing, and Modification indices are provided
Language: Australian Sharing and in AMOS 23 to indicate which
English version Applying. items can be correlated to
Graduation Number of items: improve model fit. These indices

year: third year

of study, and
some second
year students

Total of 21 items
Types of Response:
7-point Likert
scales

indicated that the error terms for
questions 6 & 19, 1 & 2, 14 & 15,
and 19 & 20 could be correlated.
It was also noted that item 6 cross
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Stud - .
y Characteristi Characteristics
and Instrument Results of the measurement
cs of the . of the .
Study and version . properties
. study sample instrument
design
who take the loaded on the PCA; and therefore,
EBP course was deleted from the final
solution, leaving a 20-item
questionnaire. In the final
solution the four factors
suggested by Upton et al. (2016)
were retained, and the suggested
modifications were applied to the
final model.
This solution represented a
reasonable fitting model, where
x2/(df) =2.57, a comparative fit
index (CFI) =0.951, and a
RMSEA = 0.068 (CI190 = 0.060-
0.076).
All standardised path coefficients
were significant with the smallest
being the path to question 1= 0.4
and the largest was the path to
question 14=0.809.
The updated Cronbach’s alpha for
scale 4 after item 6 was deleted
remained at 0.92.
R Subscales: Practice;  Principal Component Analysis
E?:;;z United Attitude; demonstrated evidence for the S-
Setting: Retrieving and EBPQ's construct validity, and
. g._ reviewing analyses comparing the subscale
University - . . L
Student evidence; and scores of students in their first
Faculty of . . .
Evidence- Sharing and and second years of studies
Health . . . . ,
Ade: Between based applying EBP identified evidence for the tool's
Upton et al. ge: Practice Constructs: convergent validity. Descriptive
18 and 29 years ) . . . . . .
2016 (74.6%) Questionnaire Practice — 6 items; statistics, correlation coefficients
Instrument o (S-EBPQ) Attitude — 3 items;  and reliability estimates
Gender: female . .
development Retrieving and demonstrated evidence for the S-
(91%) . . . o -
study L anauage: Version for  reviewing evidence  EBPQ's internal reliability, and
En ?ishg ’ undergraduat — 7 items; Sharing item facility and discrimination.
g . e nursing and applying EBP
Graduation . .
students —5items The pattern matrix revealed that
year: 1st . .
all items loaded highly onto a
(44.3%), 2nd . :
Number of items: factor, except for item 13
(34.8%) or 3rd . .
(20.9%) year 21 Items (Monitoring and reviewing of
' Types of Response:  practice skills — from the
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Study
and
Study
design

Characteristi
cs of the
study sample

Instrument
and version

Characteristics
of the
instrument

Results of the measurement
properties

7-point Likert scale

original knowledge/skills scale)
which failed to load highly onto
any factor. Two items (item 20 —
Ability to apply information and
item 6 — shared this information
with colleagues, from the
knowledge/skills and use
subscales respectively) loaded
highly onto more than one factor.
The structure matrix and
component correlation matrix
revealed a number of high
correlations between items and
factors, and between the factors
themselves (indicating the
suitability of Direct Oblimin
rotation). Parallel analysis was
conducted (based on 24 items,
with 244 participants and 100
replications) and revealed that
four factors were the most
appropriate to be extracted. The
PCA was therefore performed
again with three items excluded
(items 7, 12 and 13), which
produced a clearer solution. Four
factors were now extracted based
on Kaiser's criterion, explaining
65% of the variance. Factor 1
comprised 7 items, all taken from
the original knowledge/skills
subscale; factor 2 comprised 6
items, all taken from the original
practice subscale; factor 3
comprised 6 items all from the
original knowledge/subscale, and;
factor 4 comprised 3 items all
originally from the attitude
subscale. Based on the items
comprising each factor they were
labelled as: Factor 1 —
Retrieving and reviewing
evidence subscale; Factor 2 —
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Study
and
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design

Characteristi
cs of the
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Instrument
and version

Characteristics
of the
instrument

Results of the measurement
properties

Frequency of practice subscale;
Factor 3 — Sharing and applying
EBP subscale; Factor 4 —
Attitude subscale.

The component correlation
matrix revealed moderate
correlations between factors 1
and 2, 3 and 4 and between 2 and
3.

All in the expected direction (i.e.,
positive relationships). Providing
further evidence of the
questionnaire's construct validity
(and the appropriateness of the
Direct Oblimin rotation).

Two items (item 6 — “shared this
information with colleagues” and
item 21 — “ability to apply
information”) loaded highly onto
more than one factor. Item 6
loaded highly onto the practice
subscale and the sharing and
applying EBP subscale. This may
represent the relationship
between ability to share
information and frequency of
sharing information. Item 21
loaded highly onto the two
factors which originally
comprised the knowledge/skills
subscale, demonstrating the
relationship between these two
factors.

Convergent Validity

The MANOVA revealed a
statistically significant main
effect of study year (Wilks'
lambda = .90, F(8476)=3.28,p =
.001, 2 = .05).

The Bonferroni correction was
applied (resulting in a new alpha
of .013) and statistically
significant differences were
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y Characteristi Characteristics
and Instrument Results of the measurement
cs of the . of the .
Study and version . properties
design study sample instrument

identified separately on the
practice subscale (F(2241) =
7.14,p=.001,12 =.06) and the
retrieval/reviewing of evidence
subscale (F(2241) =8.20,p b
.001, n2=.06). However, no
significant differences were
identified on the attitude subscale
(F(2241)=1.09, p = .337, 12=.01)
or the sharing and applying
subscale (F(2241) =3.34,p =
.037, 12 =.03). Post-hoc
comparisons were performed on
the practice subscale and
retrieval/reviewing evidence
subscale scores for students in
their 1st, 2nd and 3rd years of
study. Significant differences
were identified (based on a
Bonferroni corrected alpha of
0.17) between students in years 1
and 3 (p =.001) and years 2 and
3 (p=.007) on the practice
subscale and between students in
years 1 and 3 (p = .012) and years
2 and 3 (p =.001) on the
retrieval/reviewing evidence
subscale. No other statistically
significant differences were
identified. Examining the means
for each year revealed patterns
broadly in the direction
anticipated; for example, the
third-year scores were higher than
first year scores on all subscales.
Internal reliability estimates were
calculated for each subscale of
the S-EBPQ. The Cronbach's
alpha and split-half reliability
estimates were all over 0.7,
indicating strong internal
consistency.

Item facility and discrimination
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Study Characteristi Characteristics
and Instrument Results of the measurement
cs of the . of the .
Study and version . properties
. study sample instrument
design
were investigated using the
means and standard deviations for
each question. No evidence for
floor or ceiling effects were
identified and all but one item
(13) demonstrated a standard
deviation of greater than 1 point
on the scale, providing evidence
of item discrimination.
The corrected-item total
coefficients were all greater than
.2 and the squared multiple
correlations indicated a
substantial overlap between item
and subscale score of between
29% and 75%. Combined these
provide evidence of good item
discrimination.
Cronbach's alpha if item deleted
was calculated to help identify if
the removal of any item would
improve the internal consistency
of the S-EBPQ subscales.
Examining the estimates
indicated that all items were
contributing in a meaningful way
and so were retained.
Country: China Student Subscales: Practice;  The split-half coefficient for the
Setting: Evidence- Attitude; overall Chinese S-EBPQ was
Universitiesin ~ Based Retrieving and 0.858.
Xi'an, a Practice reviewing A content validity index of 0.986
Zhang et al. .north\./vest city  Questionnaire evid(_ance; and we}s a.chieved. _
2018 in China (S-EBPQ) Sharmg and Pr|n0|pal_ component analysis
A Cross- Mean age: applying EBP resulted in a 4-factor structure
. 23.16 (SD = Chinese Constructs: EBP explaining 6