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Abstract

Background The central component in impactful healthcare decisions is evidence. Understanding how nurse

leaders use evidence in their own managerial decision making is still limited. This mixed methods systematic review
aimed to examine how evidence is used to solve leadership problems and to describe the measured and perceived
effects of evidence-based leadership on nurse leaders and their performance, organizational, and clinical outcomes.

Methods We included articles using any type of research design. We referred nurses, nurse managers or other
nursing staff working in a healthcare context when they attempt to influence the behavior of individuals or a group
in an organization using an evidence-based approach. Seven databases were searched until 11 November 2021.
JBI Critical Appraisal Checklist for Quasi-experimental studies, JBI Critical Appraisal Checklist for Case Series, Mixed
Methods Appraisal Tool were used to evaluate the Risk of bias in quasi-experimental studies, case series, mixed
methods studies, respectively. The JBl approach to mixed methods systematic reviews was followed, and a parallel-
results convergent approach to synthesis and integration was adopted.

Results Thirty-one publications were eligible for the analysis: case series (n=27), mixed methods studies (n=3)

and quasi-experimental studies (n=1). All studies were included regardless of methodological quality. Leadership
problems were related to the implementation of knowledge into practice, the quality of nursing care and the
resource availability. Organizational data was used in 27 studies to understand leadership problems, scientific
evidence from literature was sought in 26 studies, and stakeholders'views were explored in 24 studies. Perceived and
measured effects of evidence-based leadership focused on nurses’ performance, organizational outcomes, and clinical
outcomes. Economic data were not available.

Conclusions This is the first systematic review to examine how evidence is used to solve leadership problems and to
describe its measured and perceived effects from different sites. Although a variety of perceptions and effects were
identified on nurses’ performance as well as on organizational and clinical outcomes, available knowledge concerning
evidence-based leadership is currently insufficient. Therefore, more high-quality research and clinical trial designs are
still needed.
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Background

Global health demands have set new roles for nurse lead-
ers [1].Nurse leaders are referred to as nurses, nurse
managers, or other nursing staff working in a healthcare
context who attempt to influence the behavior of individ-
uals or a group based on goals that are congruent with
organizational goals [2]. They are seen as profession-
als “armed with data and evidence, and a commitment
to mentorship and education’, and as a group in which
“leaders innovate, transform, and achieve quality out-
comes for patients, health care professionals, organiza-
tions, and communities” [3]. Effective leadership occurs
when team members critically follow leaders and are
motivated by a leader’s decisions based on the organiza-
tion’s requests and targets [4]. On the other hand, prob-
lems caused by poor leadership may also occur, regarding
staff relations, stress, sickness, or retention [5]. There-
fore, leadership requires an understanding of different
problems to be solved using synthesizing evidence from
research, clinical expertise, and stakeholders’ preferences
[6, 7]. If based on evidence, leadership decisions, also
referred as leadership decision making [8], could ensure
adequate staffing [7, 9] and to produce sufficient and
cost-effective care [10]. However, nurse leaders still rely
on their decision making on their personal [11] and pro-
fessional experience [10] over research evidence, which
can lead to deficiencies in the quality and safety of care
delivery [12—14]. As all nurses should demonstrate lead-
ership in their profession, their leadership competencies
should be strengthened [15].

Evidence-informed decision-making, referred to as
evidence appraisal and application, and evaluation of
decisions [16], has been recognized as one of the core
competencies for leaders [17, 18]. The role of evidence
in nurse leaders’ managerial decision making has been
promoted by public authorities [19-21]. Evidence-based
management, another concept related to evidence-based
leadership, has been used as the potential to improve
healthcare services [22]. It can guide nursing leaders, in
developing working conditions, staff retention, imple-
mentation practices, strategic planning, patient care,
and success of leadership [13]. Collins and Holton [23]
in their systematic review and meta-analysis examined
83 studies regarding leadership development interven-
tions. They found that leadership training can result in
significant improvement in participants’ skills, especially
in knowledge level, although the training effects var-
ied across studies. Cummings et al. [24] reviewed 100
papers (93 studies) and concluded that participation in

leadership interventions had a positive impact on the
development of a variety of leadership styles. Clavijo-
Chamorro et al. [25] in their review of 11 studies focused
on leadership-related factors that facilitate evidence
implementation: teamwork, organizational structures,
and transformational leadership. The role of nurse man-
agers was to facilitate evidence-based practices by trans-
forming contexts to motivate the staff and move toward a
shared vision of change.

As far as we are aware, however, only a few systematic
reviews have focused on evidence-based leadership or
related concepts in the healthcare context aiming to anal-
yse how nurse leaders themselves uses evidence in the
decision-making process. Young [26] targeted definitions
and acceptance of evidence-based management (EBMgt)
in healthcare while Hasanpoor et al. [22] identified facili-
tators and barriers, sources of evidence used, and the role
of evidence in the process of decision making. Both these
reviews concluded that EBMgt was of great importance
but used limitedly in healthcare settings due to a lack of
time, a lack of research management activities, and policy
constraints. A review by Williams [27] showed that the
usage of evidence to support management in decision
making is marginal due to a shortage of relevant evi-
dence. Fraser [28] in their review further indicated that
the potential evidence-based knowledge is not used in
decision making by leaders as effectively as it could be.
Non-use of evidence occurs and leaders base their deci-
sions mainly on single studies, real-world evidence, and
experts’ opinions [29]. Systematic reviews and meta-
analyses rarely provide evidence of management-related
interventions [30]. Tate et al. [31] concluded based on
their systematic review and meta-analysis that the abil-
ity of nurse leaders to use and critically appraise research
evidence may influence the way policy is enacted and
how resources and staff are used to meet certain objec-
tives set by policy. This can further influence staff and
workforce outcomes. It is therefore important that nurse
leaders have the capacity and motivation to use the stron-
gest evidence available to effect change and guide their
decision making [27].

Despite of a growing body of evidence, we found only
one review focusing on the impact of evidence-based
knowledge. Geert et al. [32] reviewed literature from
2007 to 2016 to understand the elements of design, deliv-
ery, and evaluation of leadership development interven-
tions that are the most reliably linked to outcomes at the
level of the individual and the organization, and that are
of most benefit to patients. The authors concluded that it
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is possible to improve individual-level outcomes among
leaders, such as knowledge, motivation, skills, and behav-
ior change using evidence-based approaches. Some of the
most effective interventions included, for example, inter-
active workshops, coaching, action learning, and men-
toring. However, these authors found limited research

Table 1 Inclusion and exclusion criteria for the study
Criteria Description of inclusion and exclusion criteria

Inclusion: Articles dealt with nurses, nurse
managers or other nursing staff working in a
healthcare context; they need to have an official
or unofficial managerial role in the organization
as leadership occurs whenever a person attempts
to influence the behavior of individuals or a
group based on personal goals or goals of others
that are congruent with organizational goals [2].
Exclusion: If nurses were not a clear majority (50%
or more) in the sample.

Inclusion: One or more of the five steps of the
evidence-based practice process were evident
[41,42]: (1) a nurse leader identifies a problem

to be solved related to their leadership practice,
(2) organizational evidence or data about the
leadership problem or issue are collected and
analyzed to check for relevance and validity, and
the problem is restated, reformulated or made
more specific, (3) scientific evidence from pub-
lished research about the leadership problem is
identified and critically appraised, (4) the views of
stakeholders (patients, clinicians, family members,
etc.) are considered, and (5) all sources of infor-
mation are critically appraised [33].

If an included study would use a randomized

trial design, we would include another type of
intervention as a comparison group.

Population

Intervention

Comparison

Outcomes Studies described any outcomes related to the
individual or group performance of nurses or
nurse managers in terms of leadership skills (e.g.,
communication skills), organizational outcomes
(e.g., work environment, costs), healthcare pro-
vider outcomes (e.g., job satisfaction) or clinical
outcomes (e.g., patient quality of life, treatment
satisfaction).

Inclusion: We use the term leadership to refer

to the process of when a person attempts to
influence the behavior of individuals or a group
in an organization for any reason [2]. Evidence-
based leadership occurs when the behavior

of individuals or a group is affected using an
evidence-based approach in a healthcare con-
text. We propose that evidence-based leadership
is analogous to EBMgt [33, 43].

Inclusion: Any type of research design if they
included leadership as a research topic as well as
any component of an evidence-based leader-
ship approach; peer-reviewed, published full-text
articles or conference abstracts/proceedings with
no language restriction.

Exclusion: Theoretical papers, statistical reviews,
books and book chapters, letters, dissertations,
editorials, study protocols.

Context

Other
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evidence describing how nurse leaders themselves use
evidence to support their managerial decisions in nursing
and what the outcomes are.

To fill the knowledge gap and compliment to exist-
ing knowledgebase, in this mixed methods review we
aimed to (1) examine what leadership problems nurse
leaders solve using an evidence-based approach and (2)
how they use evidence to solve these problems. We also
explored (3) the measured and (4) perceived effects of
the evidence-based leadership approach in healthcare
settings. Both qualitative and quantitative components
of the effects of evidence-based leadership were exam-
ined to provide greater insights into the available litera-
ture [33]. Together with the evidence-based leadership
approach, and its impact on nursing [34, 35], this knowl-
edge gained in this review can be used to inform clini-
cal policy or organizational decisions [33]. The study is
registered (PROSPERO CRD42021259624). The methods
used in this review were specified in advance and docu-
mented in a priori in a published protocol [36]. Key terms
of the review and the search terms are defined in Table 1
(population, intervention, comparison, outcomes, con-
text, other).

Methods

Design

In this review, we used a mixed methods approach [37].
A mixed methods systematic review was selected as this
approach has the potential to produce direct relevance
to policy makers and practitioners [38]. Johnson and
Onwuegbuzie [39] have defined mixed methods research
as “the class of research in which the researcher mixes
or combines quantitative and qualitative research tech-
niques, methods, approaches, concepts or language into
a single study” Therefore, we combined quantitative and
narrative analysis to appraise and synthesize empiri-
cal evidence, and we held them as equally important in
informing clinical policy or organizational decisions
[34]. In this review, a comprehensive synthesis of quan-
titative and qualitative data was performed first and then
discussed in discussion part (parallel-results convergent
design) [40]. We hoped that different type of analysis
approaches could complement each other and deeper
picture of the topic in line with our research questions
could be gained [34].

Inclusion and exclusion criteria
Inclusion and exclusion criteria of the study are described
in Table 1.

Search strategy

A three-step search strategy was utilized. First, an initial
limited search with #MEDLINE was undertaken, fol-
lowed by analysis of the words used in the title, abstract,
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and the article’s key index terms. Second, the search strat-
egy, including identified keywords and index terms, was
adapted for each included data base and a second search
was undertaken on 11 November 2021. The full search
strategy for each database is described in Additional file
1. Third, the reference list of all studies included in the
review were screened for additional studies. No year lim-
its or language restrictions were used.

Information sources

The database search included the following: CINAHL
(EBSCO), Cochrane Library (academic database for med-
icine and health science and nursing), Embase (Elsevier),
PsycINFO (EBSCO), PubMed (MEDLINE), Scopus (Else-
vier) and Web of Science (academic database across all
scientific and technical disciplines, ranging from medi-
cine and social sciences to arts and humanities). These
databases were selected as they represent typical data-
bases in health care context. Subject headings from each
of the databases were included in the search strategies.
Boolean operators ‘AND’ and ‘OR’ were used to com-
bine the search terms. An information specialist from the
University of Turku Library was consulted in the forma-
tion of the search strategies.

Study selection

All identified citations were collated and uploaded into
Covidence software (Covidence systematic review soft-
ware, Veritas Health Innovation, Melbourne, Austra-
lia. www.covidence.org), and duplicates were removed
by the software. Titles and abstracts were screened and
assessed against the inclusion criteria independently by
two reviewers out of four, and any discrepancies were
resolved by the third reviewer (MV, KH, TL, WC). Stud-
ies meeting the inclusion criteria were retrieved in full
and archived in Covidence. Access to one full-text article
was lacking: the authors for one study were contacted
about the missing full text, but no full text was received.
All remaining hits of the included studies were retrieved
and assessed independently against the inclusion criteria
by two independent reviewers of four (MV, KH, TL, WC).
Studies that did not meet the inclusion criteria were
excluded, and the reasons for exclusion were recorded
in Covidence. Any disagreements that arose between the
reviewers were resolved through discussions with XL.

Assessment of methodological quality

Eligible studies were critically appraised by two indepen-
dent reviewers (YT, SH). Standardized critical appraisal
instruments based on the study design were used. First,
quasi-experimental studies were assessed using the JBI
Critical Appraisal Checklist for Quasi-experimental stud-
ies [44]. Second, case series were assessed using the JBI
Critical Appraisal Checklist for Case Series [45]. Third,
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mixed methods studies were appraised using the Mixed
Methods Appraisal Tool [46].

To increase inter-reviewer reliability, the review agree-
ment was calculated (SH) [47]. A kappa greater than 0.8
was considered to represent a high level of agreement
(0-0.1). In our data, the agreement was 0.75. Discrepan-
cies raised between two reviewers were resolved through
discussion and modifications and confirmed by XL. As
an outcome, studies that met the inclusion criteria were
proceeded to critical appraisal and assessed as suitable
for inclusion in the review. The scores for each item and
overall critical appraisal scores were presented.

Data extraction

For data extraction, specific tables were created. First,
study characteristics (author(s), year, country, design,
number of participants, setting) were extracted by two
authors independently (JC, MV) and reviewed by TL.
Second, descriptions of the interventions were extracted
by two reviewers (JV, JC) using the structure of the
TIDIeR (Template for Intervention Description and
Replication) checklist (brief name, the goal of the inter-
vention, material and procedure, models of delivery and
location, dose, modification, adherence and fidelity) [48].
The extractions were confirmed (MV).

Third, due to a lack of effectiveness data and a wide
heterogeneity between study designs and presentation
of outcomes, no attempt was made to pool the quantita-
tive data statistically; the findings of the quantitative data
were presented in narrative form only [44]. The separate
data extraction tables for each research question were
designed specifically for this study. For both qualitative
(and a qualitative component of mixed-method stud-
ies) and quantitative studies, the data were extracted
and tabulated into text format according to preplanned
research questions [36]. To test the quality of the tables
and the data extraction process, three authors indepen-
dently extracted the data from the first five studies (in
alphabetical order). After that, the authors came together
to share and determine whether their approaches of the
data extraction were consistent with each other’s output
and whether the content of each table was in line with
research question. No reason was found to modify the
data extraction tables or planned process. After a consen-
sus of the data extraction process was reached, the data
were extracted in pairs by independent reviewers (WC,
TY, SH, GL). Any disagreements that arose between the
reviewers were resolved through discussion and with a
third reviewer (MV).

Data analysis

We were not able to conduct a meta-analysis due to a
lack of effectiveness data based on clinical trials. Instead,
we used inductive thematic analysis with constant
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comparison to answer the research question [46, 49]
using tabulated primary data from qualitative and quan-
titative studies as reported by the original authors in
narrative form only [47]. In addition, the qualitizing pro-
cess was used to transform quantitative data to qualita-
tive data; this helped us to convert the whole data into
themes and categories. After that we used the thematic
analysis for the narrative data as follows. First, the text
was carefully read, line by line, to reveal topics answer-
ing each specific review question (MV). Second, the data
coding was conducted, and the themes in the data were
formed by data categorization. The process of deriving
the themes was inductive based on constant comparison
[49]. The results of thematic analysis and data categoriza-
tion was first described in narrative format and then the
total number of studies was calculated where the specific
category was identified (%).

Stakeholder involvement

The method of reporting stakeholders’ involvement fol-
lows the key components by [50]: (1) people involved,
(2) geographical location, (3) how people were recruited,
(4) format of involvement, (5) amount of involvement,
(6) ethical approval, (7) financial compensation, and (8)
methods for reporting involvement.

In our review, stakeholder involvement targeted nurses
and nurse leader in China. Nurse Directors of two hos-
pitals recommended potential participants who received
a personal invitation letter from researchers to partici-
pate in a discussion meeting. Stakeholders’ participa-
tion was based on their own free will. Due to COVID-19,
one online meeting (1 h) was organized (25 May 2022).
Eleven participants joined the meeting. Ethical approval
was not applied and no financial compensation was
offered. At the end of the meeting, experiences of stake-
holders’ involvement were explored.

The meeting started with an introductory presenta-
tion with power points. The rationale, methods, and pre-
liminary review results were shared with the participants
[51].The meeting continued with general questions for
the participants: (1) Are you aware of the concepts of evi-
dence-based practice or evidence-based leadership?; (2)
How important is it to use evidence to support decisions
among nurse leaders?; (3) How is the evidence-based
approach used in hospital settings?; and (4) What type of
evidence is currently used to support nurse leaders’ deci-
sion making (e.g. scientific literature, organizational data,
stakeholder views)?

Two people took notes on the course and content
of the conversation. The notes were later transcripted
in verbatim, and the key points of the discussions were
summarised. Although answers offered by the stake-
holders were very short, the information was useful to
validate the preliminary content of the results, add the
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rigorousness of the review, and obtain additional per-
spectives. A recommendation of the stakeholders was
combined in the Discussion part of this review increas-
ing the applicability of the review in the real world [50].
At the end of the discussion, the value of stakehold-
ers’ involvement was asked. Participants shared that the
experience of participating was unique and the topic of
discussion was challenging. Two authors of the review
group further represented stakeholders by working
together with the research team throughout the review
study.

Results

Search results

From seven different electronic databases, 6053 cita-
tions were identified as being potentially relevant to the
review. Then, 3133 duplicates were removed by an auto-
mation tool (Covidence: www.covidence.org), and one
was removed manually. The titles and abstracts of 3040 of
citations were reviewed, and a total of 110 full texts were
included (one extra citation was found on the reference
list but later excluded). Based on the eligibility criteria,
31 studies (32 hits) were critically appraised and deemed
suitable for inclusion in the review. The search results
and selection process are presented in the PRISMA [52]
flow diagram Fig. 1. The full list of references for included
studies can be find in Additional file 2. To avoid confu-
sion between articles of the reference list and stud-
ies included in the analysis, the studies included in the
review are referred inside the article using the reference
number of each study (e.g. ref 1, ref 2).

Characteristics of included studies
The studies had multiple purposes, aiming to develop
practice, implement a new approach, improve quality, or
to develop a model. The 31 studies (across 32 hits) were
case series studies (#=27), mixed methods studies (7=3)
and a quasi-experimental study (n=1). All studies were
published between the years 2004 and 2021. The highest
number of papers was published in year 2020.

Table 2 describes the characteristics of included studies
and Additional file 3 offers a narrative description of the
studies.

Methodological quality assessment

Quasi-experimental studies We had one quasi-experi-
mental study (ref 31). All questions in the critical appraisal
tool were applicable. The total score of the study was 8
(out of a possible 9). Only one response of the tool was ‘no’
because no control group was used in the study (see Addi-
tional file 4 for the critical appraisal of included studies).

Case series studies. A case series study is typically defined
as a collection of subjects with common characteristics.
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[ Identification of studies via databases and registers

Records identified from:
Cinahl (n = 1,160)
Cochrane (n = 15)
Embase (n = 2,264)
Psychinfo (n = 301)
Pubmed (n = 932)
Scopus (n = 990)

Web of Science (n = 391)

Identification

Hand search (n = 1)

Records screened
(n = 3040)

Reports sought for retrieval
(n=111)

Screening

Reports assessed for eligibility
(n=110)

Studies included in review
(n=31)

Number of hits

(n=32)

Included

Fig. 1 Search results and study selection and inclusion process [52]

The studies do not include a comparison group and are
often based on prevalent cases and on a sample of con-
venience [53]. Munn et al. [45] further claim that case
series are best described as observational studies, lack-
ing experimental and randomized characteristics, being
descriptive studies, without a control or compara-
tor group. Out of 27 case series studies included in our
review, the critical appraisal scores varied from 1 to 9.
Five references were conference abstracts with empirical
study results, which were scored from 1 to 3. Full reports
of these studies were searched in electronic databases
but not found. Critical appraisal scores for the remaining
22 studies ranged from 1 to 9 out of a possible score of

Records removed before
screening:
Records marked as ineligible
by automation tools
(duplicates) (n = 3013)
Duplicate records removed
manually (n = 1)

Records excluded by a human
(n =2929)

Reports not retrieved
(n=1)

Reports excluded (n=78):
Not included elements of EBL (n = 35)
Non-empirical articles (n = 30)
No outcomes described (n = 6)
Nurses less than 50% (n = 6)
Protocol (n=1)

10. One question (Q3) was not applicable to 13 studies:
“Were valid methods used for identification of the con-
dition for all participants included in the case series?”
Only two studies had clearly reported the demographic
of the participants in the study (Q6). Twenty studies met
Criteria 8 (“Were the outcomes or follow-up results of
cases clearly reported?”) and 18 studies met Criteria 7
(“Q7: Was there clear reporting of clinical information
of the participants?”) (see Additional file 4 for the critical
appraisal of included studies).

Mixed-methods studies Mixed-methods studies involve
a combination of qualitative and quantitative methods.
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Table 2 Characteristics of included studies
Author(s) Country Design Number and type of Setting
(year) Study type participants
(Ref #)
Alleyne & Jumaa (2007) UK Case series 6 district nurses Hospital
(Ref 1) Action research and case study with 2 doctoral candidates
multi-method data collection
Busbee et al. (2020 a, b) us Case series 14 facility leads Hospital
(Ref 2) Practice development project
Cullen &Titler (2004) us Case series 6 nurses (quantitative data) Hospital
(Ref 3) Multimethod study 6 nurses, 5 managers (focus
groups)
Davidson & Brown (2014) us Case series 15 nurses Hospital
(Ref 4) Implementation study
Deleskey (2009) us Case series Implementation study 79 patients Hospital
(Ref 5)
Galiano et al. (2020) Chile Case series Implementation study 510 nurses Hospital
(Ref 6)
Gifford et al. (2011) Canada Case series Implementation study 15 nurse managers and clinical  Home and
(Ref 7) leaders community
healthcare
organization
Gifford et al. (2013) Canada Mixed methods study NA Home
(Ref 8) Pilot study Clinical and management lead-  healthcare
ership teams organization
Gifford et al. (2014) Canada Mixed methods study Management and clinical lead-  Home
(Ref9) Implementation study ers; preintervention n=32, pos-  healthcare
tintervention n=17, surveys/ organization
interviews n=15
Hester et al. (2016) us Case series Implementation study NA Hospital
(Ref 10) Staff nurses
Hoke et al. (2016) us Case series Implementation study 85 patient records; Hospital
(Ref 11) pre-intervention n=42, post-
intervention n=43
Hsieh et al. (2016) China (Taiwan)  Case series Implementation study 22 nurses Hospital
(Ref 12)
Kidd et al. (2020) us Case series 177 resident nurses Hospital
(Ref 13) Development study
Kneflin et al. (2016) us Case series NA Hospital
(Ref 14) Positioning paper Nurses, nurse leaders
Laws et al. (2013) us Case series Implementation study NA Hospital
(Ref 15) Nurse leaders
McAllen et al. (2018) us Qase series 67 nurses Hospital
(Ref 16) Quality improvement
McDonough & Pemberton (2013) us Case series Implementation study NA Hospital
(Ref 17) Emergency department staff
McFarlan et al. (2019) us Case series 75 nurses Hospital
(Ref 18) Practice development 25 paramedics
6 patient-care technicians
McKinley et al. (2007) Australia Case series NA Hospital
(Ref 19) Quality management initiative program  In-hospital patient population
Ostaszkiewicz et al. (2021) Australia Case series 22 nurses Aged care
(Ref 20) Multimethod study homes
Parchment & Stinson (2020) us Case series NA NA
(Ref 21) Improvement project Inter-disciplinary groups, the
local nonprofit community,
state agencies
Britt Pipe (2007) us Case series NA Hospital
(Ref 22) Practice development Nurses
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Table 2 (continued)

Author(s) Country Design Number and type of Setting
(year) Study type participants

(Ref #)

Robbins et al. (2017) us Case series Implementation project 110 nurses Hospital
(Ref 23)

Salvador & Howell (2010) Canada Case series NA Hospital
(Ref 24) Model development Nurses

Stacey et al. (2019) Canada Case series 489 nurses Nursing
(Ref 25) Comparative case study agencies
Sving et al. (2020) Sweden Mixed methods study 259 patients (quantitative) Hospital
(Ref 26) Sequential mixed method approach 32 (qualitative) nurses

Tafelmeyer et al. (2017) us Case series NA Hospital
(Ref 27) Pre-post assessment Nurses

Thomas & Donohue-Porter (2012) us Case series Implementation project 6 hospitals Hospital
(Ref 28)

Thomas et al. (2020) us Case series Implementation project NA Hospital
(Ref 29) Nurses

Van Orne (2021) us Case series NA Hospital
(Ref 30) Quality improvement project Nurses

Yurumezoglu & Kocaman (2012) Turkey Quasi-experimental study A pilot study 158 nurses Hospital
(Ref 31) 1st and 2nd follow-up n=58

NA=No information available

This is a common design and includes convergent design,
sequential explanatory design, and sequential exploratory
design [46]. There were three mixed-methods studies.
The critical appraisal scores for the three studies ranged
from 60 to 100% out of a possible 100%. Two studies met
all the criteria, while one study fulfilled 60% of the scored
criteria due to a lack of information to understand the rel-
evance of the sampling strategy well enough to address
the research question (Q4.1) or to determine whether the
risk of nonresponse bias was low (Q4.4) (see Additional
file 4 for the critical appraisal of included studies).

Intervention or program components

The intervention of program components were catego-
rized and described using the TiDier checklist: name and
goal, theory or background, material, procedure, pro-
vider, models of delivery, location, dose, modification,
and adherence and fidelity [48]. A description of inter-
vention in each study is described in Additional file 5 and
a narrative description in Additional file 6.

Leadership problems

In line with the inclusion criteria, data for the leadership
problems were categorized in all 31 included studies (see
Additional file 7 for leadership problems). Three types of
leadership problems were identified: implementation of
knowledge into practice, the quality of clinical care, and
resources in nursing care. A narrative summary of the
results is reported below.

Implementing knowledge into practice Eleven studies
(35%) aimed to solve leadership problems related to imple-

mentation of knowledge into practice. Studies showed
how to support nurses in evidence-based implementa-
tion (EBP) (ref 3, ref 5), how to engage nurses in using
evidence in practice (ref 4), how to convey the importance
of EBP (ref 22) or how to change practice (ref 4). Other
problems were how to facilitate nurses to use guideline
recommendations (ref 7) and how nurses can make evi-
dence-informed decisions (ref 8). General concerns also
included the linkage between theory and practice (ref 1)
as well as how to implement the EBP model in practice
(ref 6). In addition, studies were motivated by the need
for revisions or updates of protocols to improve clinical
practice (ref 10) as well as the need to standardize nursing
activities (ref 11, ref 14).

The quality of the care Thirteen (42%) focused on solv-
ing problems related to the quality of clinical care. In these
studies, a high number of catheter infections led a lack
of achievement of organizational goals (ref 2, ref 9). A
need to reduce patient symptoms in stem cell transplant
patients undergoing high-dose chemotherapy (ref 24) was
also one of the problems to be solved. In addition, the
projects focused on how to prevent pressure ulcers (ref
26, ref 29), how to enhance the quality of cancer treat-
ment (ref 25) and how to reduce the need for invasive
constipation treatment (ref 30). Concerns about patient
safety (ref 15), high fall rates (ref 16, ref 19), dissatisfac-
tion of patients (ref 16, ref 18) and nurses (ref 16, ref 30)
were also problems that had initiated the projects. Stud-
ies addressed concerns about how to promote good con-
tingency care in residential aged care homes (ref 20) and
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about how to increase recognition of human trafficking
problems in healthcare (ref 21).

Resources in nursing care Nurse leaders identified prob-
lems in their resources, especially in staffing problems.
These problems were identified in seven studies (23%),
which involved concerns about how to prevent nurses
from leaving the job (ref 31), how to ensure appropriate
recruitment, staffing and retaining of nurses (ref 13) and
how to decrease nurses’ burden and time spent on nursing
activities (ref 12). Leadership turnover was also reported
as a source of dissatisfaction (ref 17); studies addressed
a lack of structured transition and training programs,
which led to turnover (ref 23), as well as how to improve
intershift handoff among nurses (ref 28). Optimal design
for new hospitals was also examined (ref 27).

Main features of evidence-based leadership

Out of 31 studies, 17 (55%) included all four domains of
an evidence-based leadership approach, and four studies
(13%) included evidence of critical appraisal of the results
(see Additional file 8 for the main features of evidence-
based Leadership) (ref 11, ref 14, ref 23, ref 27).

Organizational evidence Twenty-seven studies (87%)
reported how organizational evidence was collected and
used to solve leadership problems (ref 2). Retrospective
chart reviews (ref 5), a review of the extent of specific
incidents (ref 19), and chart auditing (ref 7, ref 25) were
conducted. A gap between guideline recommendations
and actual care was identified using organizational data
(ref 7) while the percentage of nurses’ working time spent
on patient care was analyzed using an electronic charting
system (ref 12). Internal data (ref 22), institutional data,
and programming metrics were also analyzed to under-
stand the development of the nurse workforce (ref 13).
Surveys (ref 3, ref 25), interviews (ref 3, ref 25) and
group reviews (ref 18) were used to better understand
the leadership problem to be solved. Employee opinion
surveys on leadership (ref 17), a nurse satisfaction sur-
vey (ref 30) and a variety of reporting templates were
used for the data collection (ref 28) reported. Some-
times, leadership problems were identified by evidence
facilitators or a PI's team who worked with staff mem-
bers (ref 15, ref 17). Problems in clinical practice were
also identified by the Nursing Professional Council (ref
14), managers (ref 26) or nurses themselves (ref 24). Cur-
rent practices were reviewed (ref 29) and a gap analysis
was conducted (ref 4, ref 16, ref 23) together with SWOT
analysis (ref 16). In addition, hospital mission and vision
statements, research culture established and the propor-
tion of nursing alumni with formal EBP training were
analyzed (ref 5). On the other hand, it was stated that
no systematic hospital-specific sources of data regarding
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job satisfaction or organizational commitment were used
(ref 31). In addition, statements of organizational analysis
were used on a general level only (ref 1).

Scientific evidence identified Twenty-six studies (84%)
reported the use of scientific evidence in their evidence-
based leadership processes. A literature search was
conducted (ref 21) and questions, PICO, and keywords
were identified (ref 4) in collaboration with a librarian.
Electronic databases, including PubMed (ref 14, ref 31),
Cochrane, and EMBASE (ref 31) were searched. Galiano
(ref 6) used Wiley Online Library, Elsevier, CINAHL,
Health Source: Nursing/Academic Edition, PubMed, and
the Cochrane Library while Hoke (ref 11) conducted an
electronic search using CINAHL and PubMed to retrieve
articles.

Identified journals were reviewed manually (ref 31).
The findings were summarized using ‘elevator speech’
(ref 4). In a study by Gifford et al. (ref 9) evidence facili-
tators worked with participants to access, appraise, and
adapt the research evidence to the organizational con-
text. Ostaszkiewicz (ref 20) conducted a scoping review
of literature and identified and reviewed frameworks and
policy documents about the topic and the quality stan-
dards. Further, a team of nursing administrators, direc-
tors, staff nurses, and a patient representative reviewed
the literature and made recommendations for practice
changes.

Clinical practice guidelines were also used to offer
scientific evidence (ref 7, ref 19). Evidence was further
retrieved from a combination of nursing policies, guide-
lines, journal articles, and textbooks (ref 12) as well as
from published guidelines and literature (ref 13). Internal
evidence, professional practice knowledge, relevant the-
ories and models were synthesized (ref 24) while other
study (ref 25) reviewed individual studies, synthesized
with systematic reviews or clinical practice guidelines.
The team reviewed the research evidence (ref 3, ref 15)
or conducted a literature review (ref 22, ref 28, ref 29), a
literature search (ref 27), a systematic review (ref 23), a
review of the literature (ref 30) or ‘the scholarly literature
was reviewed’ (ref 18). In addition, ‘an extensive literature
review of evidence-based best practices was carried out’
(ref 10). However, detailed description how the review
was conducted was lacking.

Views of stakeholders A total of 24 studies (77%)
reported methods for how the views of stakeholders, i.e.,
professionals or experts, were considered. Support to run
this study was received from nursing leadership and mul-
tidisciplinary teams (ref 29). Experts and stakeholders
joined the study team in some cases (ref 25, ref 30), and
in other studies, their opinions were sought to facilitate
project success (ref 3). Sometimes a steering committee
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was formed by a Chief Nursing Officer and Clinical Prac-
tice Specialists (ref 2). More specifically, stakeholders’
views were considered using interviews, workshops and
follow-up teleconferences (ref 7). The literature review
was discussed with colleagues (ref 11), and feedback and
support from physicians as well as the consensus of staff
were sought (ref 16).

A summary of the project findings and suggestions for
the studies were discussed at 90-minute weekly meetings
by 11 charge nurses. Nurse executive directors were con-
sulted over a 10-week period (ref 31). An implementa-
tion team (nurse, dietician, physiotherapist, occupational
therapist) was formed to support the implementation
of evidence-based prevention measures (ref 26). Stake-
holders volunteered to join in the pilot implementation
(ref 28) or a stakeholder team met to determine the best
strategy for change management, shortcomings in evi-
dence-based criteria were discussed, and strategies to
address those areas were planned (ref 5). Nursing leaders,
staff members (ref 22), ‘process owners (ref 18) and pro-
gram team members (ref 18, ref 19, ref 24) met regularly
to discuss the problems. Critical input was sought from
clinical educators, physicians, nutritionists, pharmacists,
and nurse managers (ref 24). The unit director and senior
nursing staff reviewed the contents of the product, and
the final version of clinical pathways were reviewed and
approved by the Quality Control Commission of the
Nursing Department (ref 12). In addition, two co-design
workshops with 18 residential aged care stakeholders
were organized to explore their perspectives about fac-
tors to include in a model prototype (ref 20). Further, an
agreement of stakeholders in implementing continuous
quality services within an open relationship was con-
ducted (ref 1).

Critical appraisal In five studies (16%), a critical
appraisal targeting the literature search was carried out.
The appraisals were conducted by interns and teams who
critiqued the evidence (ref 4). In Hoke’s study, four areas
that had emerged in the literature were critically reviewed
(ref 11). Other methods were to ‘critically appraise the
search results’ (ref 14). Journal club team meetings (ref 23)
were organized to grade the level and quality of evidence
and the team ‘critically appraised relevant evidence’ (ref
27). On the other hand, the studies lacked details of how
the appraisals were done in each study.

The perceived effects of evidence-based leadership

Perceived effects of evidence-based leadership on nurses’
performance Eleven studies (35%) described perceived
effects of evidence-based leadership on nurses’ perfor-
mance (see Additional file 9 for perceived effects of evi-
dence-based leadership), which were categorized in four
groups: awareness and knowledge, competence, ability to
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understand patients’ needs, and engagement. First, regard-
ing ‘awareness and knowledge; different projects provided
nurses with new learning opportunities (ref 3). Staff’s
knowledge (ref 20, ref 28), skills, and education levels
improved (ref 20), as did nurses’ knowledge comprehen-
sion (ref 21). Second, interventions and approaches focus-
ing on management and leadership positively influenced
participants’ competence level to improve the quality of
services. Their confidence level (ref 1) and motivation to
change practice increased, self-esteem improved, and they
were more positive and enthusiastic in their work (ref 22).
Third, some nurses were relieved that they had learned to
better handle patients’ needs (ref 25). For example, a sys-
tematic work approach increased nurses’ awareness of the
patients who were at risk of developing health problems
(ref 26). And last, nurse leaders were more engaged with
staff, encouraging them to adopt the new practices and
recognizing their efforts to change (ref 8).

Perceived effects on organizational outcomes Nine
studies (29%) described the perceived effects of evi-
dence-based leadership on organizational outcomes (see
Additional file 9 for perceived effects of evidence-based
leadership). These were categorized into three groups:
use of resources, staff commitment, and team effort. First,
more appropriate use of resources was reported (ref 15,
ref 20), and working time was more efficiently used (ref
16). In generally, a structured approach made implement-
ing change more manageable (ref 1). On the other hand,
in the beginning of the change process, the feedback from
nurses was unfavorable, and they experienced discomfort
in the new work style (ref 29). New approaches were also
perceived as time consuming (ref 3). Second, nurse lead-
ers believed that fewer nursing staff than expected left the
organization over the course of the study (ref 31). Third,
the project helped staff in their efforts to make changes,
and it validated the importance of working as a team
(ref 7). Collaboration and support between the nurses
increased (ref 26). On the other hand, new work style
caused challenges in teamwork (ref 3).

Perceived effects on clinical outcomes Five studies (16%)
reported the perceived effects of evidence-based leader-
ship on clinical outcomes (see Additional file 9 for per-
ceived effects of evidence-based leadership), which were
categorized in two groups: general patient outcomes and
specific clinical outcomes. First, in general, the project
assisted in connecting the guideline recommendations
and patient outcomes (ref 7). The project was good for
the patients in general, and especially to improve patient
safety (ref 16). On the other hand, some nurses thought
that the new working style did not work at all for patients
(ref 28). Second, the new approach used assisted in opti-
mizing patients’ clinical problems and person-centered
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care (ref 20). Bowel management, for example, received
very good feedback (ref 30).

The measured effects of evidence-based leadership

The measured effects on nurses’ performance Data
were obtained from 20 studies (65%) (see Additional file
10 for measured effects of evidence-based leadership)
and categorized nurse performance outcomes for three
groups: awareness and knowledge, engagement, and sat-
isfaction. First, six studies (19%) measured the awareness
and knowledge levels of participants. Internship for staff
nurses was beneficial to help participants to understand
the process for using evidence-based practice and to grow
professionally, to stimulate for innovative thinking, to
give knowledge needed to use evidence-based practice to
answer clinical questions, and to make possible to com-
plete an evidence-based practice project (ref 3). Regard-
ing implementation program of evidence-based practice,
those with formal EBP training showed an improvement
in knowledge, attitude, confidence, awareness and appli-
cation after intervention (ref 3, ref 11, ref 20, ref 23, ref
25). On the contrary, in other study, attitude towards EBP
remained stable (p=0.543). and those who applied EBP
decreased although no significant differences over the
years (p=0.879) (ref 6).

Second, 10 studies (35%) described nurses’ engage-
ment to new practices (ref 5, ref 6, ref 7, ref 10, ref 16,
ref 17, ref 18, ref 21, ref 25, ref 27). 9 studies (29%) stud-
ies reported that there was an improvement of compli-
ance level of participants (ref 6, ref 7, ref 10, ref 16, ref 17,
ref 18, ref 21, ref 25, ref 27). On the contrary, in DeLes-
key’s (ref 5) study, although improvement was found in
post-operative nausea and vomiting’s (PONV) risk fac-
tors documented’ (2.5-63%), and ’risk factors commu-
nicated among anaesthesia and surgical staff’ (0-62%),
the improvement did not achieve the goal. The reason
was a limited improvement was analysed. It was noted
that only those patients who had been seen by the pre-
admission testing nurse had risk assessments completed.
Appropriate treatment/prophylaxis increased from 69 to
77%, and from 30 to 49%; routine assessment for PONV/
rescue treatment 97% and 100% was both at 100% follow-
ing the project. The results were discussed with staff but
further reasons for a lack of engagement in nursing care
was not reported.

And third, six studies (19%) reported nurses’ satisfac-
tion with project outcomes. The study results showed
that using evidence in managerial decisions improved
nurses’ satisfaction and attitudes toward their organi-
zation (P<0.05) (ref 31). Nurses’ overall job satisfac-
tion improved as well (ref 17). Nurses’ satisfaction with
usability of the electronic charting system significantly
improved after introduction of the intervention (ref 12).
In handoff project in seven hospitals, improvement was
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reported in all satisfaction indicators used in the study
although improvement level varied in different units
(ref 28). In addition, positive changes were reported in
nurses’ ability to autonomously perform their job (“How
satisfied are you with the tools and resources available for
you treat and prevent patient constipation?” (54%, n=17
vs. 92%, n=35, p<0.001) (ref 30).

The measured effects on organizational outcomes Thir-
teen studies (42%) described the effects of a project on
organizational outcomes (see Additional file 10 for mea-
sured effects of evidence-based leadership), which were
categorized in two groups: staff compliance, and changes
in practices. First, studies reported improved organiza-
tional outcomes due to staff better compliance in care (ref
4, ref 13, ref 17, ref 23, ref 27, ref 31). Second, changes
in organization practices were also described (ref 11)
like changes in patient documentation (ref 12, ref 21).
Van Orne (ref 30) found a statistically significant reduc-
tion in the average rate of invasive medication adminis-
tration between pre-intervention and post-intervention
(p=0.01). Salvador (ref 24) also reported an improvement
in a proactive approach to mucositis prevention with an
evidence-based oral care guide. On the contrary, concerns
were also raised such as not enough time for new bedside
report (ref 16) or a lack of improvement of assessment of
diabetic ulcer (ref 8).

The measured effects on clinical outcomes A variety of
improvements in clinical outcomes were reported (see
Additional file 10 for measured effects of evidence-based
leadership): improvement in patient clinical status and
satisfaction level. First, a variety of improvement in patient
clinical status was reported. improvement in Incidence
of CAUTI decreased 27.8% between 2015 and 2019 (ref
2) while a patient-centered quality improvement project
reduced CAUTI rates to O (ref 10). A significant decrease
in transmission rate of MRSA transmission was also
reported (ref 27) and in other study incidences of CLAB-
SIs dropped following of CHG bathing (ref 14). Further,
it was possible to decrease patient nausea from 18 to 5%
and vomiting to 0% (ref 5) while the percentage of patients
who left the hospital without being seen was below 2%
after the project (ref 17). In addition, a significant reduc-
tion in the prevalence of pressure ulcers was found (ref 26,
ref 29) and a significant reduction of mucositis severity/
distress was achieved (ref 24). Patient falls rate decreased
(ref 15, ref 16, ref 19, ref 27).

Second, patient satisfaction level after project imple-
mentation improved (ref 28). The scale assessing health-
care providers by consumers showed improvement, but
the changes were not statistically significant. Improve-
ment in an emergency department leadership model and
in methods of communication with patients improved
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patient satisfaction scores by 600% (ref 17). In addition,
new evidence-based unit improved patient experiences
about the unit although not all items improved signifi-
cantly (ref 18).

Stakeholder involvement in the mixed-method review

To ensure stakeholders’ involvement in the review, the
real-world relevance of our research [53], achieve a
higher level of meaning in our review results, and gain
new perspectives on our preliminary findings [50], a
meeting with 11 stakeholders was organized. First, we
asked if participants were aware of the concepts of evi-
dence-based practice or evidence-based leadership.
Responses revealed that participants were familiar with
the concept of evidence-based practice, but the topic of
evidence-based leadership was totally new. Examples of
nurses and nurse leaders’ responses are as follows: “I have
heard a concept of evidence-based practice but never a
concept of evidence-based leadership” Another partici-
pant described: “I have heard it [evidence-based leader-
ship] but I do not understand what it means”

Second, as stakeholder involvement is beneficial to the
relevance and impact of health research [54], we asked
how important evidence is to them in supporting deci-
sions in health care services. One participant described
as follows: “Using evidence in decisions is crucial to the
wards and also to the entire hospital” Third, we asked
how the evidence-based approach is used in hospital set-
tings. Participants expressed that literature is commonly
used to solve clinical problems in patient care but not to
solve leadership problems. “In [patient] medication and
care, clinical guidelines are regularly used. However, I am
aware only a few cases where evidence has been sought
to solve leadership problems”

And last, we asked what type of evidence is currently
used to support nurse leaders’ decision making (e.g. sci-
entific literature, organizational data, stakeholder views)?
The participants were aware that different types of infor-
mation were collected in their organization on a daily
basis (e.g. patient satisfaction surveys). However, the
information was seldom used to support decision mak-
ing because nurse leaders did not know how to access
this information. Even so, the participants agreed that
the use of evidence from different sources was important
in approaching any leadership or managerial problems
in the organization. Participants also suggested that all
nurse leaders should receive systematic training related
to the topic; this could support the daily use of the evi-
dence-based approach.

Discussion

To our knowledge, this article represents the first mixed-
methods systematic review to examine leadership prob-
lems, how evidence is used to solve these problems and
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what the perceived and measured effects of evidence-
based leadership are on nurse leaders and their perfor-
mance, organizational, and clinical outcomes. This review
has two key findings. First, the available research data
suggests that evidence-based leadership has potential in
the healthcare context, not only to improve knowledge
and skills among nurses, but also to improve organiza-
tional outcomes and the quality of patient care. Second,
remarkably little published research was found to explore
the effects of evidence-based leadership with an efficient
trial design. We validated the preliminary results with
nurse stakeholders, and confirmed that nursing staff,
especially nurse leaders, were not familiar with the con-
cept of evidence-based leadership, nor were they used to
implementing evidence into their leadership decisions.
Our data was based on many databases, and we screened
a large number of studies. We also checked existing reg-
isters and databases and found no registered or ongoing
similar reviews being conducted. Therefore, our results
may not change in the near future.

We found that after identifying the leadership prob-
lems, 26 (84%) studies out of 31 used organizational data,
25 (81%) studies used scientific evidence from the litera-
ture, and 21 (68%) studies considered the views of stake-
holders in attempting to understand specific leadership
problems more deeply. However, only four studies criti-
cally appraised any of these findings. Considering previ-
ous critical statements of nurse leaders’ use of evidence
in their decision making [14, 30, 31, 34, 55], our results
are still quite promising.

Our results support a previous systematic review
by Geert et al. [32], which concluded that it is possible
to improve leaders’ individual-level outcomes, such as
knowledge, motivation, skills, and behavior change using
evidence-based approaches. Collins and Holton [23]
particularly found that leadership training resulted in
significant knowledge and skill improvements, although
the effects varied widely across studies. In our study,
evidence-based leadership was seen to enable changes in
clinical practice, especially in patient care. On the other
hand, we understand that not all efforts to changes were
successful [56-58]. An evidence-based approach causes
negative attitudes and feelings. Negative emotions in par-
ticipants have also been reported due to changes, such as
discomfort with a new working style [59]. Another study
reported inconvenience in using a new intervention and
its potential risks for patient confidentiality. Sometimes
making changes is more time consuming than continuing
with current practice [60]. These findings may partially
explain why new interventions or program do not always
fully achieve their goals. On the other hand, Dubose et al.
[61] state that, if prepared with knowledge of resistance,
nurse leaders could minimize the potential negative
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consequences and capitalize on a powerful impact of
change adaptation.

We found that only six studies used a specific model
or theory to understand the mechanism of change that
could guide leadership practices. Participants’ reac-
tions to new approaches may be an important factor in
predicting how a new intervention will be implemented
into clinical practice. Therefore, stronger effort should
be put to better understanding the use of evidence, how
participants’ reactions and emotions or practice changes
could be predicted or supported using appropriate mod-
els or theories, and how using these models are linked
with leadership outcomes. In this task, nurse leaders have
an important role. At the same time, more responsibili-
ties in developing health services have been put on the
shoulders of nurse leaders who may already be suffering
under pressure and increased burden at work. Working
in a leadership position may also lead to role conflict. A
study by Lalleman et al. [62] found that nurses were used
to helping other people, often in ad hoc situations. The
helping attitude of nurses combined with structured
managerial role may cause dilemmas, which may lead
to stress. Many nurse leaders opt to leave their positions
less than 5 years [63].To better fulfill the requirements of
health services in the future, the role of nurse leaders in
evidence-based leadership needs to be developed further
to avoid ethical and practical dilemmas in their leader-
ship practices.

It is worth noting that the perceived and measured
effects did not offer strong support to each other but
rather opened a new venue to understand the evidence-
based leadership. Specifically, the perceived effects did
not support to measured effects (competence, ability
to understand patients’ needs, use of resources, team
effort, and specific clinical outcomes) while the measured
effects could not support to perceived effects (nurse’s
performance satisfaction, changes in practices, and clini-
cal outcomes satisfaction). These findings may indicate
that different outcomes appear if the effects of evidence-
based leadership are looked at using different meth-
odological approach. Future study is encouraged using
well-designed study method including mixed-method
study to examine the consistency between perceived and
measured effects of evidence-based leadership in health
care.

There is a potential in nursing to support change by
demonstrating conceptual and operational commitment
to research-based practices [64]. Nurse leaders are well
positioned to influence and lead professional governance,
quality improvement, service transformation, change
and shared governance [65]. In this task, evidence-based
leadership could be a key in solving deficiencies in the
quality, safety of care [14] and inefficiencies in healthcare
delivery [12, 13]. As WHO has revealed, there are about
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28 million nurses worldwide, and the demand of nurses
will put nurse resources into the specific spotlight [1].
Indeed, evidence could be used to find solutions for how
to solve economic deficits or other problems using lead-
ership skills. This is important as, when nurses are able
to show leadership and control in their own work, they
are less likely to leave their jobs [66]. On the other hand,
based on our discussions with stakeholders, nurse leaders
are not used to using evidence in their own work. Fur-
ther, evidence-based leadership is not possible if nurse
leaders do not have access to a relevant, robust body of
evidence, adequate funding, resources, and organiza-
tional support, and evidence-informed decision making
may only offer short-term solutions [55]. We still believe
that implementing evidence-based strategies into the
work of nurse leaders may create opportunities to protect
this critical workforce from burnout or leaving the field
[67]. However, the role of the evidence-based approach
for nurse leaders in solving these problems is still a key
question.

Limitations

This study aimed to use a broad search strategy to ensure
a comprehensive review but, nevertheless, limitations
exist: we may have missed studies not included in the
major international databases. To keep search results
manageable, we did not use specific databases to system-
atically search grey literature although it is a rich source
of evidence used in systematic reviews and meta-analysis
[68]. We still included published conference abstract/
proceedings, which appeared in our scientific databases.
It has been stated that conference abstracts and proceed-
ings with empirical study results make up a great part
of studies cited in systematic reviews [69]. At the same
time, a limited space reserved for published conference
publications can lead to methodological issues reducing
the validity of the review results [68]. We also found that
the great number of studies were carried out in western
countries, restricting the generalizability of the results
outside of English language countries. The study inter-
ventions and outcomes were too different across stud-
ies to be meaningfully pooled using statistical methods.
Thus, our narrative synthesis could hypothetically be
biased. To increase transparency of the data and all deci-
sions made, the data, its categorization and conclusions
are based on original studies and presented in separate
tables and can be found in Additional files. Regarding a
methodological approach [34], we used a mixed meth-
ods systematic review, with the core intention of com-
bining quantitative and qualitative data from primary
studies. The aim was to create a breadth and depth of
understanding that could confirm to or dispute evidence
and ultimately answer the review question posed [34,
70]. Although the method is gaining traction due to its
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usefulness and practicality, guidance in combining quan-
titative and qualitative data in mixed methods systematic
reviews is still limited at the theoretical stage [40]. As an
outcome, it could be argued that other methodologies,
for example, an integrative review, could have been used
in our review to combine diverse methodologies [71]. We
still believe that the results of this mixed method review
may have an added value when compared with previous
systematic reviews concerning leadership and an evi-
dence-based approach.

Conclusions

Our mixed methods review fills the gap regarding how
nurse leaders themselves use evidence to guide their lead-
ership role and what the measured and perceived impact
of evidence-based leadership is in nursing. Although the
scarcity of controlled studies on this topic is concerning,
the available research data suggest that evidence-based
leadership intervention can improve nurse performance,
organizational outcomes, and patient outcomes. Lead-
ership problems are also well recognized in healthcare
settings. More knowledge and a deeper understanding
of the role of nurse leaders, and how they can use evi-
dence in their own managerial leadership decisions, is
still needed. Despite the limited number of studies, we
assume that this narrative synthesis can provide a good
foundation for how to develop evidence-based leadership
in the future.

Implications

Based on our review results, several implications can
be recommended. First, the future of nursing success
depends on knowledgeable, capable, and strong leaders.
Therefore, nurse leaders worldwide need to be educated
about the best ways to manage challenging situations in
healthcare contexts using an evidence-based approach in
their decisions. This recommendation was also proposed
by nurses and nurse leaders during our discussion meet-
ing with stakeholders.

Second, curriculums in educational organizations and
on-the-job training for nurse leaders should be updated
to support general understanding how to use evidence
in leadership decisions. And third, patients and family
members should be more involved in the evidence-based
approach. It is therefore important that nurse leaders
learn how patients’ and family members’ views as stake-
holders are better considered as part of the evidence-
based leadership approach.

Future studies should be prioritized as follows: estab-
lishment of clear parameters for what constitutes and
measures evidence-based leadership; use of theories or
models in research to inform mechanisms how to effec-
tively change the practice; conducting robust effective-
ness studies using trial designs to evaluate the impact of
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evidence-based leadership; studying the role of patient
and family members in improving the quality of clinical
care; and investigating the financial impact of the use of
evidence-based leadership approach within respective
healthcare systems.
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due to COVID-19, we decided to limit the validation process to the online
discussion only.
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