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A B S T R A C T

Interest in leadership development in healthcare is substantial. Yet it remains unclear which interventions are
most reliably associated with positive outcomes. We focus on the important area of physician leadership de-
velopment in a systematic literature review of the latest research from 2007 to 2016. The paper applies a
validated instrument used for medical education, MERSQI, to the included studies. Ours is the first review in this
research area to create a tiered rating system to assess the best available evidence. We concentrate on findings
from papers in the highly-rated categories. First, our review concludes that improvements in individual-level
outcomes can be achieved (e.g. knowledge, motivation, skills, and behaviour change). Second, development
programs can substantially improve organizational and benefit to patients outcomes. Third, some of the most
effective interventions include: interactive workshops, videotaped simulations followed by peer and expert
feedback, Multisource Feedback (MSF), coaching, action learning, and mentoring. Fourth, the evidence suggests
that objective outcome data should be collected at baseline, end of program, and retrospectively. An outcomes-
based approach appears to be the most effective design of programs. We also make recommendations for future
research and practice.

1. Introduction

Leadership development is a burgeoning global enterprise, with an
expanding number of program providers (Lacerenza et al., 2017) and an
annual spend estimated at $50 billion (USD) (Kellerman, 2012, 2018).
This equals nearly half of all funds allocated annually to cancer treat-
ment (QuintilesIMS Institute, 2017). Research from healthcare shows
that leadership development interventions can improve the capabilities
of individuals and contribute to better organizational and benefit to
patients outcomes (Burke and Day, 1986; Husebø and Akerjordet, 2016;
Komives et al., 1998; Pfeffer, 2016; Rosenman et al., 2014; Steinert
et al., 2012; Stoller, 2008, 2009). However, the evidence on the effec-
tiveness of different programs is conflicting. Indeed, questions about
efficacy have led to pressure to demonstrate the effect of interventions
by linking them to outcomes and establishing a clear return on in-
vestment (Avolio et al., 2010; Kellerman, 2018).

Our study provides a new kind of systematic review. With a focus on
healthcare, we use an innovative methodology to advance

understanding about which elements of design, delivery, and evalua-
tion of leadership development interventions are most reliably linked to
outcomes at the level of the individual, the organization, and of benefit
to patients. Analysis is problematic when it is not immediately apparent
which studies' findings are substantiated by objective evidence and
which are not (Antonakis et al., 2011; Hamlin, 2010; Husebø and
Akerjordet, 2016; Pfeffer, 2016; Rousseau and McCarthy, 2007; Rynes
et al., 2014). This can be confusing and misleading for readers. We
applied the Medical Education Research Study Quality Instrument
(MERSQI), a validated instrument used for medical education, to all the
included studies to assess the reliability of evidence reported in each.
Ours is the first review to produce a transparent category rating system
that clearly presents the strength of evidence linking elements of pro-
grams to outcomes. This study addresses the research gaps, builds on
previous review articles, and highlights the preeminent leadership de-
velopment strategies.
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2. Background

Formal leadership development programs are being offered in
military academies, business schools, international corporations, and,
relatively recently, in medical schools (McKimm, Spurgeon, Needham,
and O'Sullivan, 2011; Solansky, 2010). A desire for capable leaders is to
be expected given the consequences of disturbingly common leadership
failures (Caulkin, 2015; Kellerman, 2018; Pfeffer, 2016) and the posi-
tive influence that leaders and managers have on employee job sa-
tisfaction (Artz et al., 2017; Rynes et al., 2014; Sellgren et al., 2008),
employee performance (Lazear et al., 2015), and organizational per-
formance (Goodall, 2011; Spurgeon et al., 2015; Spurgeon et al., 2011).

In healthcare, leadership development initiatives are found to
benefit patients through reduced clinical errors and mortality rates,
shorter lengths of stay in hospital (Husebø and Akerjordet, 2016;
Rosenman et al., 2014), and reduced costs (Mountford and Webb,
2009). However, the extraordinary growth of leadership development
programs has sparked some to suggest that a “great training robbery” is
occurring (Beer et al., 2016), while others argue that the investment is
wasted and potentially even harmful (Blume et al., 2010; Kellerman,
2012; McDonald, 2017; Pfeffer, 2015; Watkins, Lysø, and deMarrais,
2011). The financial outlay, significant time commitments in delivering
and undertaking development programs, and the ensuing opportunity
cost for those involved, make leadership development a ‘high-stakes
game’ (Antonakis et al., 2011). Surprisingly, most leadership program
designs do not incorporate robust evaluation processes (Alimo-Metcalfe
and Lawlor, 2001; Geerts, 2018). Those who do follow up often rely on
surveys of participants' satisfaction (Kellerman, 2012), which offer no
indication of application to the workplace (immediate or sustained)
(Straus et al., 2013). Others frequently confine assessment to the in-
dividual, which neglects the broader organizational-level impact
(Avolio, 2005). It is also potentially worrying if program designs or
funding decisions are made using unsubstantiated evidence (Phillips
et al., 2015; Rousseau, 2006; Zaccaro and Horn, 2003), particularly in
fields such as healthcare where people's lives, safety, health, or well-
being are on the line (Bruppacher et al., 2010; Hannah et al., 2009;
Salas et al., 2012). Thus far, the evidence on the effectiveness of dif-
ferent programs is equivocal, with effect sizes ranging from −1.4 to 2.1
(Collins and Holton III, 2004). The majority of leadership interventions
are generally well-rated (Frich et al., 2015; Steinert et al., 2012);
however, worryingly, some authors report that the transfer of learning
to the workplace is low, with as few as five per cent of trainees claiming
to have successfully applied their skills on the job (Gilpin-Jackson and
Bushe, 2007). More concerning are accounts of programs that have
apparently failed altogether (DeNisi and Kluger, 2000; Kwamie et al.,
2014; Malling et al., 2009).

This highlights an underlying problem and a need, addressed by this
paper, to clarify explicitly which elements of leadership development
interventions are empirically linked to improved outcomes at different
levels (Day and Sin, 2011; Hannum and Bartholomew, 2010; Ireri et al.,
2011; Klimoski and Amos, 2012; Powell and Yalcin, 2010).

2.1. Physician leadership development

Our study examines physician leadership development for several
reasons. First, healthcare organizations employ 234 million people
globally with a spend projected to reach 8.7 trillion (USD) by 2020
(World Health Organization, 2018). Second, formal leadership devel-
opment programs for doctors are relatively recent and attempts to ex-
amine their impact, while growing, is limited (Dine et al., 2011; Ireri
et al., 2011; Lee and Hall, 2010; McAlearney, 2010; Stoller, 2008,
2009). Third, physicians determine how a considerable portion of re-
sources are allocated, and they play a vital role in driving improvement
initiatives (Bohmer, 2011; Byrnes, 2016; Chadi, 2009; Daly et al., 2014;
Denis and van Gestel, 2016; Dickson and Van Aerde, 2018; Geerts,
2019). Fourth, there is growing evidence showing that engaging

physicians in leadership is linked to improved patient care and orga-
nizational performance (Falcone and Santiani, 2008; Goodall, 2011;
Perry et al., 2017; Spurgeon et al., 2015, 2011; Tasi et al., 2017). Fi-
nally, given the common contention that the currency of success in
leadership development is the transfer or application of learning to the
workplace, this field provides an additional and important measurable
outcome: benefit to patients (Day et al., 2014; Edmonstone, 2013;
Lacerenza et al., 2017; Reed et al., 2007).

With reference to the generalizability of our focus on healthcare, the
challenges that physicians face may be viewed as analogous to those
faced by leaders in other sectors (Edler et al., 2010). For example,
physician leaders often function as decision-makers in large, complex,
high-intensity environments with constrained budgets, as well as al-
ternating leadership and membership positions within teams or coali-
tions (Perry, Mobley, & Brubaker, 2017; Taylor, 2010). Similarly, the
core skills that physician leaders require, such as adaptability, enabling
and motivating others to realize a shared vision, and shaping organi-
zational culture, are common among most leaders. Finally, there is a
considerable overlap between approaches to leadership development in
healthcare and in other domains (Geerts, 2018). In summary, the fea-
tures of physician leadership development and the potential general-
izability to leadership development in other sectors make it an inter-
esting case.

2.2. Previous reviews

Previous literature reviews on leadership development for physicians
have found a link between interventions and self-reported individual-
level outcomes, such as increased knowledge, skills, behaviours, and
competence, as well as increased self-awareness, motivation, and atti-
tudes toward leadership (Frich et al., 2015; Rosenman et al., 2014; Straus
et al., 2013). Leadership programs are also reported to contribute to
objective individual outcomes, such as promotions, assuming leadership
roles, and improved Multisource Feedback scores and performance rat-
ings (Frich et al., 2015; Rosenman et al., 2014; Straus et al., 2013).
Studies have shown that leadership programs can also influence orga-
nizational outcomes such as reduced absenteeism (Straus et al., 2013), as
well as benefit to patients outcomes, such as length of stay in hospital,
decreased clinical error rates, decreased morbidity and mortality rates,
and increased scores on quality of care indicators (Frich et al., 2015;
Husebø and Akerjordet, 2016; Rosenman et al., 2014).

Lectures have been identified as the most common developmental
activity, and, though less frequent, simulations and action learning are
also commonly included in development programs (Frich et al., 2015;
Rosenman et al., 2014). In terms of program evaluation, a limited
number of studies involved a control group, and many relied on self-
reports, rather than assessment sometime after the intervention, which
leads to greater understanding about the transfer or application of
learning to the workplace (Frich et al., 2015; Husebø and Akerjordet,
2016; Rosenman et al., 2014). Finally, while two reviews reported
studies of interventions that failed, they did not investigate the sug-
gested causes, which could be helpful to inform the design of future
programs (Husebø and Akerjordet, 2016; Straus et al., 2013).

Importantly, and of relevance to our study, the authors of previous
reviews indicated that given the relatively low quality of evidence, their
ability to determine best practice for leadership development was
limited (Husebø and Akerjordet, 2016; Rosenman et al., 2014). They
suggest that a higher degree of evidence is needed that links elements of
programs to outcomes, particularly at the organizational and benefit to
patients levels (Husebø and Akerjordet, 2016; Rosenman et al., 2014).
Our study has striven to do this.

Our study attempts to address common methodological flaws that
previous review authors highlight, such as relying exclusively on sub-
jective data and incomplete reporting of study details, which restrict
readers' ability to learn from articles' findings (Husebø and Akerjordet,
2016; Reed et al., 2008; Straus et al., 2013).
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3. Methods

The research question guiding our systematic review was: what
reliable evidence exists of approaches to the design, delivery, and
evaluation of leadership development for physicians that are associated
with improved outcomes?

After establishing a formal research protocol to guide the process
(Petticrew and Roberts, 2006), two researchers worked independently
to enhance the quality and objectivity of the study (Moher et al., 2009).
The design of this review was informed by three resources: The Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (Moher et al., 2009), the Cochrane Review Handbook for
Systematic Reviews of Interventions (The Cochrane Collaboration et al.,
2011), and the Cook and West (2012) strategy for conducting sys-
tematic reviews in medical education. We then applied the Participants,
Interventions, Comparison, Outcomes, and Study Design (PICOS) fra-
mework (Richardson et al., 1995) to specify the key study elements (see
Table 1).

We categorized the reported outcomes of leadership programs ac-
cording to a modified version of the four-level Kirkpatrick and
Kirkpatrick (2006) model for development programs (see Table 2).
Level 1 describes participant satisfaction (Post-Program Evaluations
(PPE's)), Level 2a reflects changes in participants' attitudes or per-
spectives, such as increased engagement and aspirations to lead, Level
2b concerns improved knowledge and skills, and Level 3a denotes self-
reported changes in participants' behaviour. Level 3b, which refers to
objective indications of behaviour change, such as improved Multi-
source Feedback (MSF) results (pre and post), was added, and we se-
parated Level 4a, organizational impact, such as decreased absenteeism
or implementing a new program, and Level 4b, benefit to patients
outcomes, such as a decrease in patient mortality rates.

A final preliminary step was to undertake a search for existing lit-
erature reviews on leadership development for physicians, through
which we identified six articles. We used these reviews to inform the
design of this study. To our knowledge, no other review appeared to
systematically isolate the most reliable evidence of elements of inter-
ventions that are linked to outcomes based on the methodological
quality of the included studies. This novel approach separates the more
robust evidence from somewhat limited or uncertain reports (Geerts,
2018), which is why we elected to take this approach. Instead, most

review authors tended to present raw data (such as the demographic
characteristics of the samples) with descriptions of the studies' reported
outcomes and overarching observations.

3.1. Criteria for inclusion and exclusion

The next step involved conducting a systematic literature review of
leadership development interventions. Studies were included in our
review if they met the following criteria: a) they evaluated the effec-
tiveness of a leadership development intervention (rather than simply
presenting a model, theory, or a program that was not evaluated); and
b) their sample included physicians, and/or physicians and other
healthcare professionals. In addition to the focus on physicians men-
tioned above, this inclusion criteria enabled comparisons between the
outcomes of leadership development programs with physician-only
versus interdisciplinary samples, which is an important consideration in
the field (Frich et al., 2015).

Reports that focused on one individual task, such as making a
business plan, a single capability, such as facilitating innovation, or
programs where leadership was only one of many learning outcomes,
were not included.

3.2. Literature search

The search strategy was guided by two specialist librarians from the
University of Cambridge (Cahill et al., 2018). The search was conducted
using the following electronic databases: Business Source Complete,
ABI, ERIC, Pubmed/Medline, Embase, Scopus, and Web of Science, as
well as the Cochrane Central Registry. Articles were limited to those
published in English-language peer-reviewed journals from January
2007 to December 2016. The terms used in all the searches were:
“lead*” AND (“educat*” OR “develop*” OR “teach*” OR “taught” OR
“train*”). The population was not specified because various synonyms
of physician (e.g. doctor, resident, consultant, oncologist) are used in
the titles and keywords of articles. Unpublished studies and popular
leadership literature were not included. The initial search yielded a
provisional sample of 18,999 records, which was predictably large.
Scanning the titles of each article reduced the potentially relevant
studies to 600 records. In the next stage, we examined the abstracts and,
if necessary, the full texts. Relevant studies not identified in the initial
search were added via citation chasing after reviewing the biblio-
graphies. Twenty-five unique empirical studies met the inclusion cri-
teria (see Fig. 1).

3.3. Coding

Details of the 25 included studies were then coded in four broad
categories: study design, sample, program, and evaluation (see Table 4
and Table 5). The program goals, leadership theories, and the topics or
curricular content addressed in the included studies were also coded,
but were too heterogenous to include in the analysis.

3.4. MERSQI

In order to isolate the most reliable evidence of leadership devel-
opment effectiveness, we began by assessing the methodological quality
of the included studies using a validated instrument, the Medical
Education Research Study Quality Instrument (MERSQI) (Reed et al.,
2007). This tool was designed in response to widespread acknowl-
edgement of deficiencies in the quality of medical education research
and to a desire for increased methodological rigor (Dauphinee and
Wood-Dauphinee, 2004; Lurie, 2003), reminiscent of the Terpstra
(1981) classification system. Other instruments were considered for this
review, including the Cochrane Assessment Tool for Non-Randomized
Studies of Interventions (Sterne et al., 2014), which is not specific to
leadership development programs, and the Newcastle-Ottawa Scale

Table 1
PICOS framework.

PICOS (Participants, Interventions, Comparison, Outcomes, Study Design)
P Physicians
I Leadership development programs or interventions
C When possible, compare outcomes to those of physicians who did not

participate in leadership development
O Impact on outcomes at the individual, organizational, and benefit to patients

levels
S Qualitative, quantitative, and mixed methods designs were included

Table 2
Modified version of Kirkpatrick and Kirkpatrick's (2006) model of development
program outcomes.

Level Details

1 Participant satisfaction with the program
2a Changes in participants' attitudes or perspectives
2b Changes in participants' knowledge and skills
3a Self-reported changes in participants' behaviour
3b Objective indicators of changes in participants' behaviour
4a Organizational impact
4b Benefit to patients (subjective and objective)
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(NOS) (Wells et al., 2016), which does not feature numerical score
components.

Quantifying aspects of study design highlights those that contribute
to robust and reliable findings and enables quick tabulation of these key
quality indicators, as well as comparisons among studies. To our
knowledge, our review is unique because it includes the complete
MERSQI scores for each section, rather than just the total for each study
or the mean for the included study set (Rosenman et al., 2014) (see
Table 7). This breakdown increases transparency and provides readers
with a detailed assessment of the methodological strengths and weak-
nesses of each reviewed study, which can then be used to assess the
validity of their key findings. MERSQI includes ten items pertaining to
six domains of study quality: design, sampling, type of data (subjective
or objective), validity, data analysis, and outcomes (see Table 5). Each
of these aspects is scored on a three-point ordinal scale and the results
are summed to produce a total score out of 18, with a minimum of 5.
We replaced the instrument term “appropriateness” of data analysis
with “comprehensiveness” in order to avoid placing a value judgment
on the included studies.

3.5. Category groupings

To focus our key findings, we created three categories of metho-
dological reliability (gold, silver, bronze) (see Table 6). The vari-
able “k” is used to denote an included article, whereas “n” is used to
represent a respondent in an included study. The category groupings
that we created are similar in concept to the five levels of methodolo-
gical rigor of organizational development (OD) studies that Terpstra
(1981) created. Our groupings were created by analyzing combinations
of the total MERSQI scores for each study, plus combinations of key
methodological indicators of robust and reliable findings. For example,
studies that included a control group (where there was no ‘treatment’
given), collected objective data, used detailed forms of data collection,
conducted sophisticated and comprehensive data analysis, and targeted

Level 4b outcomes would receive a minimum of 14 points, the lowest
mark of the gold category. Placing studies in this category would in-
dicate a high level of reliability of their findings. Leaving out one of
these elements would tend to result in a minimum score of 12, the
lowest mark of the silver category. Omitting two of those elements
would further challenge the reliability of a study's findings and conse-
quently result in a score lower than 12, which would be categorized as a
bronze study. Bronze studies also tended to rely on self-ratings, which
have been shown to be potentially unreliable as single sources of data
(Berg and Karlsen, 2012; Blume et al., 2010; Taylor et al., 2009). The
intention in creating these groupings was to address the need suggested
by previous review authors (Day and O'Connor, 2003), and to identify
aspects of program design, delivery, and evaluation that are empirically
linked to improved outcomes. These are unique features of this review.

The gold category contains MERSQI scores from 14 to 18. Gold
studies correlate objective outcome information by using pre-program
data and assessment sometime after the intervention (post-post) to
measure whether there has been a relative and sustained change in
outcomes. Gold studies also compared the outcomes of the intervention
participants to those of a control group (e.g. Ten Have, Nap, and
Tulleken, 2013). The silver category includes studies that obtained
MERSQI scores of between 12 and 13.5. Silver studies correlated ob-
jective data with outcomes, but they had methodological limitations or
omitted study details (e.g. Kuo et al., 2010). Lastly, studies in the
bronze category received MERSQI scores from 5 to 12. Bronze studies
were characterized by the inclusion of findings typically based on
subjective ratings or authorial perceptions, rather than objective data,
or, again, by methodological limitations or omission of study details.

Finally, once we had isolated the most reliable elements of leader-
ship development program design, delivery, and evaluation based on
the gold and silver studies, we tracked the frequency with which pro-
grams described in the included studies implemented them. The in-
tention was to ascertain the extent to which there was a research/
practice divide.

4. Results

The MERSQI scores for the 25 included studies ranged from 5 to 15
with a median score of 10 and a mean of 10 (+2.6), which places the
mean in the bronze category (see Table 7). These results mirror those in
the Rosenman et al. (2014) review.

4.1. Raw data findings

The raw data collected from the included studies can be found in
Table 3 and Table 4. To summarize, among the 25 studies, the most
common research design was case study (k = 14), at a single site
(k = 24), featuring one iteration of the intervention (k = 19), that
involved collecting both qualitative and quantitative data (k = 12).
Eight studies used only qualitative information. Data were collected
most often using questionnaires (k = 21) and self-ratings (k = 22),
with more than half of the studies (k = 13) relying on single raters,
which prevents data triangulation and can increase response bias
(Malling et al., 2009; Solansky, 2010). Evaluation most often involved
assessments at the end of interventions (post) (k = 14); however, half
of the studies (k = 12) did not include a measure sometime after (post-
post), which precludes assessing the sustained impact of the interven-
tion in the workplace. Similarly, 56 per cent of studies (k = 14) did not
include a pre-intervention or baseline measurement, which can serve as
a reference point to assess relative change, and only two studies (8%)
combined pre, post, and post-post assessments. Most programs took
place in North America (k = 15), with only one study from Africa and
none from Asia, the Middle East, or Central or South America. The
durations of the interventions were highly variable, ranging from one
day to four years, with the majority being longer than eight months
(k = 14). Programs were often delivered in-house (k = 18), and

Fig. 1. Literature search process.
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frequently combined internal and external faculty (k = 9). Women
made up 66 per cent of the samples and 53 per cent of the physician-
only samples were women (k = 15). The most common level of se-
niority among participant samples was junior physicians (k = 9), and
program participants tended to have been nominated (k = 7) or they
volunteered (k = 6).

Thirty-three different developmental activities were included in a
heterogenous series of combinations, with only one study utilizing a
single activity. The most common activities were workshops (k = 14),
reading assignments (k = 11), small group discussion/work (k = 11),
360-degree assessments (360s)/Multisource Feedback (MSF) (k = 9),
and simulations/role plays (k = 9). Only eight programs involved
lectures, possibly suggesting that the traditional didactic default is
shifting to include more experiential methods (Blumenthal et al., 2014;
Steinert et al., 2012). The most frequently reported outcomes and
benefits were Post-Program Evaluations (PPE's) (n = 21, Level 1), self-
reported increased skills (n = 13, Level 2b), knowledge (n = 12, Level
2b), and behaviours (n = 10, Level 3a). Nearly a third of studies
(k = 7) relied exclusively on subjective, individual outcomes at the
Kirkpatrick Levels 1 – 3a. Only five studies (20%) reported organiza-
tional impact outcomes (Level 4a) and only six (24%) claimed benefit to
patient outcomes (Level 4b). No study enabled participants to set their
own evaluation outcome metrics, despite the potential benefit of in-
creased perceived relevance to their specific professional contexts that
personalization offers (Burke and Hutchins, 2007; Knowles, 1984).

4.2. Elements of leadership development programs reliably linked to
outcomes and impact

In this section, we isolate the elements of leadership development
from our key findings in studies that obtained a gold or silver rating (see
Table 8). Evidence from these studies suggests that leadership devel-
opment can facilitate increased self-ratings of competence, self-efficacy,
self-awareness, and leadership knowledge and skills (Dannels et al.,
2008; Day et al., 2010; MacPhail et al., 2015; Patel et al., 2015). In-
terventions are also associated with increased frequency of observable
leadership behaviours, including those related to technical perfor-
mance, decision-making, communication, and teamwork (Ten Have
et al., 2013). Development programs have been found to have a positive
impact on career progression (Dannels et al., 2008; Day et al., 2010;
Kuo et al., 2010) and on increased aspirations to lead following an
intervention (Dannels et al., 2008; MacPhail et al., 2015; Patel et al.,
2015). Finally, and importantly, leadership development is associated
with organizational impact (Level 4a) (Husebø and Akerjordet, 2016;
Patel et al., 2015; Rosenman et al., 2014) and benefit to patients (Level
4b) (Ten Have et al., 2013; Weaver et al., 2014).

Several developmental activities were reliably correlated with out-
comes. These include interactive workshops, including videotaped si-
mulations with expert and peer feedback, which have been shown to be
effective in improving technical, teamwork, communication, and lea-
dership skills, as well as in enhancing self-awareness (Patel et al., 2015;
Ten Have et al., 2013). Action learning, or leadership impact projects,
can facilitate a variety of outcomes at the organizational and the benefit
to patients levels and these activities include the application of learning
directly to the workplace (Kuo et al., 2010; MacPhail et al., 2015; Patel
et al., 2015). Though a common term in the academic literature, ‘action
learning’ in this context differs from action learning sets, common in the
UK, which are akin to group coaching.

Experiential approaches to leadership development are becoming
more common. The suggestion that they are more effective for transfer
or application of learning than the traditional default of lecture-centric
programs was supported in this review (Kolb, 1984; Steinert et al.,
2012). For example, interactive workshops were cited in 14 interven-
tions, and action learning projects were inlcuded in the same number of
interventions as those that used lectures (k = 8). Coaching, 360s/
Multisource Feedback, and mentoring were also shown to increase

performance, enhance self-awareness, and effectively support other
developmental activities (Bowles et al., 2007; Day et al., 2010; Leskiw
and Singh, 2007; McCauley, 2008; Watkins et al., 2011).

An outcomes-based program design that explicitly links the goals,
desired outcomes, content, delivery, and evaluation seems to be op-
timal (Geerts, 2018; Kuo et al., 2010; MacPhail et al., 2015; Nabi et al.,
2017). It is most beneficial if these desired outcomes are informed by a
pre-intervention needs and gap analysis (Kuo et al., 2010; Malling et al.,
2009) and a capability framework (Garman et al., 2011; Kuo et al.,
2010; Ten Have et al., 2013). Furthermore, incorporating Knowles's
(1984) principles of adult learning into the design of leadership inter-
ventions is reported to enhance their effectiveness (MacPhail et al.,
2015; Ten Have et al., 2013).

Certain factors of organizational culture can significantly enhance
or corrode the effectiveness of programs and, most importantly, the
transfer or application of learning to the workplace (Cheng and
Hampson, 2008; Kuo et al., 2010; Malling et al., 2009; Tracey and
Tews, 2005). While both physician-only (Day et al., 2010; Ten Have
et al., 2013) and interdisciplinary (Dannels et al., 2008) leadership
development programs have been shown to be effective, these two
approaches have not been directly compared. Embedding a leadership
program in a medical residency program has been shown to work (Patel
et al., 2015) and can contribute to self-reports of increased clinical skills
(Kuo et al., 2010).

Our findings support several effective evaluation components, such
as targeting objective behaviour change (Level 3b), organizational im-
pact (Level 4a), and benefit to patients (Level 4b) outcomes by col-
lecting data at different points. These time points comprise measuring
at baseline, at the end of an intervention (post), and retrospectively
(post-post) to assess the relative and sustained outcomes (Dannels et al.,
2008; Ten Have et al., 2013). Other key factors include collecting
quantitative and objective data through external raters and by using
formal statistics (Dannels et al., 2008; Malling et al., 2009; Ten Have
et al., 2013), as well as comparing individual or team performance to
those in a control group or a non-intervention population (Dannels
et al., 2008; Day et al., 2010). This application can take time (Abrell
et al., 2011; Dannels et al., 2008). Participants' self-ratings of leadership
capabilities can also decrease from baseline to the end of an interven-
tion because of having developed a deeper understanding of leadership
or as a result of increased self-awareness. In other situations, partici-
pants' self-ratings of their leadership capabilities, confidence, and self-
efficacy can decrease from the end of the intervention to post-post
ratings when they experience challenges applying their learning to the
workplace (Fernandez et al., 2016; Sanfey et al., 2011). This may also
extend to substantial declines in team performance and clinical out-
comes over time (Kwamie et al., 2014). Evaluation is not only beneficial
from a research and demonstrating ROI perspective, it has been shown
to enhance the outcomes of programs (Latham and Locke, 1983;
Watkins, Lysø, and deMarrais, 2011).

Program outcomes measurements tend to be focused at the level of
the individual, with only 20 per cent of included studies measuring and
reporting organizational impact outcomes. However, it is important to
assess outcomes beyond the individual to organizational (Level 4a) and
benefit to patients (Level 4b) levels (Ten Have et al., 2013). Mixed
methods are arguably preferable for analyzing the complexities of
leadership development. Quantitative data can substantiate findings
and track frequency distribution among responses, while qualitative
responses can illuminate the nuances of how, for whom, to what extent,
or in what circumstances interventions were effective or not (Kwamie
et al., 2014; Steinert et al., 2012).

Many questions are not addressed in these studies. For example,
evidence supporting optimal development strategies for different levels
of seniority, domains, or professions, is absent. Research that examines
the providers of programs is also missing. It might be interesting to
compare programs designed and facilitated by university academics to
those designed by private-sector consultants and to those created by in-
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house human resources or organizational development professionals.
Other factors for future research inquiries include the optimal location
and length of program, ideal combinations of developmental activities,

and innovative approaches to leadership development. Finally, leader-
ship development research tends to focus exclusively on individual in-
terventions in isolation, rather than considering leadership

Table 5
Medical Education Research Study Quality Instrument (MERSQI).

Domain Item Item score Maximum domain score

1. Study design Single group cross-sectional or single group post-test only 1 3
Single group pre and post-test 1.5
Non-randomized, two-group 2
Randomized controlled experiment 3

Sampling
2. Institutions One 0.5 3

Two 1
> Two 1.5

3. Response rate < 50% or Not reported 0.5
50–74% 1
≥75% 1.5

4. Type of data Assessment by study subject 1 3
Objective measurement 3

Validity of evaluation instruments' scores
5. Internal structure Not reported 0 3

Reported 1
6. Content Not reported 0

Reported 1
7. Relationships to other variables Not reported 0

Reported 1
Data analysis
8. Comprehensivenessa Less comprehensive data analysis given the study design or incomplete data sets 0 3

Comprehensive data analysis given the study design and provided complete data sets 1
9. Sophistication Descriptive analysis only 1

Beyond descriptive analysis 2
10. Outcomes Satisfaction, attitudes, perceptions, opinions, general facts (Level 1 and 2a) 1 3

Knowledge, skills (Level 2b) 1.5
Behaviours (Level 3a and 3b) 2
Benefit to patients outcome (Level 4b) 3

Total 18

a “Appropriateness” in the original instrument, modified to “comprehensive” avoid a strong value judgement.

Table 6
Methodological quality groupings.

Evidence Characteristics MERSQI scores k Studies and MERSQI score

Gold Correlated objective outcome data 14–18 2 Dannels et al., 2008 (14.5)
Ten Have et al., 2013 (15)

Pre and post-post measures

Control group

Silver Correlated objective outcome data 12–13.5 4 Malling et al., 2009 (12)
Day et al., 2010 (13.5)

Details or study elements left out Kuo et al., 2010 (12)
Patel et al., 2015 (12.5)

Bronze Based largely on participants' or authors' perceptions, or < 12 19 Hemmer et al., 2007 (7.5)
Korschun et al., 2007 (10)
Miller et al., 2007 (11.5)
Bergman et al., 2009 (10)

Elements of the study left out Edmonstone (2009) (7)
Murdock and Brammer, 2011 (8)
Cherry et al., 2010 (7)
Edmonstone (2011) (11)
Sanfey et al., 2011 (11)
Bearman et al., 2012 (7.5)
Shah et al., 2013 (5)
Vimr and Dickens, 2013 (9.5)
Dickey et al., 2014 (4.5)
MacPhail et al., 2015 (11.5)
Satiani et al. (2014) 7.5
Blumenthal et al., 2014 (8.5)
Nakanjako et al., 2015 (11)
Fernandez et al., 2016 (10.5)
Pradarelli et al., 2016 (9.5)

Note. k = The number of included studies (K = 25).
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development more broadly across an organization, as a combination of
programs and formal and informal activities.

5. Discussion

This study was inspired by the growing cost and associated skepti-
cism about the true yield of leadership development interventions in
the field of healthcare. We have attempted to respond to demands from
previous review authors and practitioners for further empirical clar-
ification about specific, effective approaches to, and benefits of, dif-
ferent types of leadership programs. In our study, we investigated the
most reliable elements of design, delivery, and evaluation of interven-
tions that are linked to improved outcomes, including at the organi-
zational impact and benefit to patients levels. To isolate these, our lit-
erature review used a validated instrument, MERSQI, to evaluate the
quality of evidence. To our knowledge, this is the only review of lea-
dership development for physicians to publish transparently the full set
of MERSQI scores and to base the key findings on the most reliable
evidence.

As suggested above, our review findings demonstrate that leader-
ship interventions can positively influence outcomes at the individual
level and can help to facilitate organizational impact and benefit to
patients outcomes, including quality improvement in a healthcare set-
ting.

5.1. Implications for future research

Our study highlights several areas for future research consideration.
To continue to address the need to isolate the most reliable available
evidence, we suggest a strategy to augment an empirical approach for
future studies. We propose that investigators design and conduct studies
that can answer outstanding questions in the field using a rigorous
methodology, akin to the gold standard criteria used in this review. In
addition, it may be helpful if authors, when submitting manuscripts for
publication, provide clear and transparent descriptions of the methods,
analysis, findings, and conclusions in a standardized form and report
the MERSQI (or other instrument) scores for each domain, as well as the
total score. This process could precipitate two potential benefits: it
would offer a standardized approach for publications, allowing readers
to easily appraise the reliability of evidence; and this transparency may
also motivate researchers to include key elements of high-quality re-
search. For example, knowing that they will need to report their out-
comes score explicitly may encourage researchers to include Level 4a or
4b outcome metrics in their studies to receive the highest points for this
category. This process could make the evidence supporting the
knowledge base in the field more transparent and potentially, more
robust.

Our second recommendation is to reevaluate MERSQI, particularly
the categories that are not immediately objective, such as the “appro-
priateness of data analysis”. Making each category objective could po-
tentially minimize bias when assessing future studies. It would also be
valuable to assess the extent to which MERSQI is generalizable to other
domains or sectors. The majority of categories, such as collecting ob-
jective versus subjective data and including a control group, do not
appear to be domain-specific (Geerts, 2018; Terpstra, 1981). Other
components require further consideration, such as whether there are
comparable Level 4b outcomes in other domains. For example, would
organizations in the financial sector really consider benefit to clients to
be the ultimate outcome of leadership development, rather than profit?
It seems that in many private sector corporations, this is not the case
(Kellerman, 2018). Similarly, who would the “clients” be for the mili-
tary? Clarifying the generalizability of a study quality assessment in-
strument could facilitate comparisons of studies and their findings
across domains. Our third recommendation identifies some of the un-
answered questions about designing optimal development programs for
physicians and other professionals. Many aspects of leadership

development warrant further investigation, such as the value of phy-
sician-only programs or physician-only components of programs, which
proponents suggest enhance learning, since they provide a safe space to
discuss issues to which fellow learners can relate, given their similar
backgrounds and responsibilities (McAlearney et al., 2005; Vimr and
Dickens, 2013). A comparable argument is made in favor of role- or
level of seniority-specific interventions or components, such as execu-
tive leaders. Conversely, many believe that interdisciplinary or mixed
leadership programs are advantageous, mainly for the purpose of mir-
roring the collaboration that is needed in the workplace and breaking
down silos. Should interventions be modified according to different
models of leadership in healthcare organizations, such as unitary,
dyadic, or team-based approaches? And what strategies are there for
maximizing the transfer or applicaton of learning from leadership in-
terventions to the workplace, or "training transfer", a need which was
also highlighted in the Rosenman et al. (2014) review. A further
question concerns the extent to which principles of optimal leadership
development are generalizable to different professional domains and
cultures, as well as how those principles for individual interventions
relate to leadership development more broadly across an organization?

Another consideration is how leadership development can con-
tribute to health promotion, community development, and capacity-
building beyond individual organizations. This can advance culture
change aimed at tackling health needs or inequalities in populations by
way of the multiplier effect (Hawe and Shiell, 2000).

Finally, in a field where a substantial portion of formal leadership
development is offered by private companies, we believe that health-
care and management scholars in universities could play a more central
role by serving as arbiters of quality in both the design of optimal
leadership development and in the assessment of program effectiveness.

5.2. Implications for practice

Practitioners could attempt to apply and thereby test the key find-
ings of this review in their organizations. It seems surprising that so few
are being consistently implemented. For example, fewer than half of the
studies included in our review reported conducting a needs analysis
(k = 10), and only two collected baseline, post, and post-post data.
Benefit to patients is recognized as an important goal of leadership
development for physicians; and yet, only five included studies used it
as an outcome metric. One possible explanation for why these elements
are included so seldom is feasibility linked to time and cost, or suspi-
cions regarding attribution between programs and outcomes. However,
the potential impact of leadership development programs and the
pressure to justify the return on investment (ROI) may in future prompt
providers to consider these principles more carefully. Further concrete
examples of best practice in both research and program design, de-
livery, and evaluation may demonstrate convincingly the viability of
these strategies. This level of testing is beneficial for the academic and
practitioner worlds alike. Experiments in local contexts can provide
further evidence, insights, nuances, and collective learning (Dietz et al.,
2014). This application includes attempting to apply Knowles's princi-
ples of adult learning to leadership development programs, while
concomitantly investigating if these principles should be modified or if
a new set should be created specifically for leadership development.

Given that interventions have the potential to underperform or fail,
it is important to take an evidence-based approach to leadership de-
velopment. Rather than prescribing one program for all, which is not an
optimal approach, we believe that the process involved in applying an
outcomes-based theoretical model (Geerts, 2018), along with the evi-
dence-based program components identified in this review, is most ef-
fective.

The first step involves conducting a needs and gap analysis with
relevant stakeholders to inform the selection of the program's desired
outcomes.

Step two is selecting the desired outcomes for the program. These
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outcomes should include enhancing self-awareness, self-efficacy, and
leadership knowledge, skills, and behaviours. In healthcare leadership
development, it is important to also include organizational impact
(Level 4A) and benefit to patients outcomes (Level 4B). Enabling par-
ticipants to select their own goals and desired outcomes aligns with the
principles of adult learning and can enhance their perception of the
relevance and utility of the program.

Step three is selecting explicit goals for the program that are aligned
with organizational strategy or priorities and are linked directly to the
desired outcomes and the evaluation framework.

Step four is selecting the participants intentionally based on their
suitability to fill the needs and gaps identified during step one.

Step five is selecting the program structure, content, faculty, and
developmental activities using an outcomes-based design that are in-
cluded specifically according to their intended efficacy in facilitating
the achievement of the desired outcomes (Dale, 1969). In terms of the
developmental activities, offering a variety is important to accom-
modate different learning preferences. Consideration should be given to
experiential activities, including action learning projects and inter-
active workshops involving video-taped simulations and peer and ex-
pert feedback, as well as to coaching, 360 assessments or Multisource
Feedback, and mentoring.

Step six is devising an evaluation framework for the program
overall, for individual activities, and for participants. The framework
should include subjective and objective data at the individual level, as
well as metrics pertaining to organizational impact and benefit to pa-
tients outcomes. Data should be collected at baseline, at the end of the
intervention, and six to nine months following to assess relative and
sustained outcomes.

Step seven is conducting a barriers assessment of organizational
cultural factors that may hinder the achievement of desired outcomes
and attempting to circumvent or remove them by incorporating
“training transfer” or application of learning strategies.

The final step is ensuring that the principles of adult learning or
principles of leadership development have been addressed in the pro-
gram design.

Therefore, the most effective approach to designing leadership de-
velopment programs is to incorporate an outcomes-based model using
the most reliable evidence-based components identified in this review.

6. Limitations

Our systematic review has some limitations. Restricting it to pub-
lished peer-reviewed articles may have limited the scope; however, this
choice aligned with our goals of isolating the highest-quality evidence
(Cook and West, 2012). We chose to focus on physicians, which may
have reduced the generalizability to other groups; however, common
principles are known to apply across professions and domains in lea-
dership development (Bryson et al., 2017). A further possible limitation
is the high level of heterogeneity of the designs, reporting, interven-
tions, and assessments of the included studies. This heterogeneity, as
well as the small sample size, precluded a formal meta-analysis.

7. Conclusion

The global interest and investment in leadership development calls
for clear evidence of impact, especially in domains as important as
healthcare, which is under great financial stress. Because of the growing
evidence demonstrating the benefits of physician leadership and having
doctors in leadership positions, our study focuses on physician leader-
ship development. Through an innovative methodology, this review has
clarified the most reliable elements of design, delivery, and evaluation
of leadership interventions that are empirically linked to positive out-
comes. We hope this review advances understanding about effective
leadership development for physicians.
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