Abstract

Background

Academic institutions benefit from researchers adopting leadership positions and, subsequently,
leadership development programmes are of increasing importance. Despite this, no evaluation of
the evidence basis for leadership development programmes for healthcare researchers has been
conducted. In the present study, the authors reviewed leadership development programmes for
healthcare researchers and aimed to identify their impact and the factors which influenced this

impact.

Methods

The authors searched MEDLINE, EMBASE, CINAHL and PsycINFO between January 2000
and January 2023 for evaluations of leadership development programmes with healthcare
researchers. The authors synthesised results through exploratory meta-analysis and meta-
aggregation, and used the Medical Education Research Study Quality Instrument (MERSQI) and
Joanna Briggs Institute (JBI) Checklist for Qualitative Studies to identify higher-reliability

studies.

Results

Forty-eight studies met inclusion criteria, of which approximately half (22) met criteria for
higher reliability. The median critical appraisal score was 10.5/18 for the MERSQI and 3.5/10

for the JBI. Common causes of low study quality appraisal related to study design, data analysis



and reporting. Evaluations principally consisted of questionnaires measuring self-assessed
outcomes. Interventions were primarily focused on junior academics. Overall, 163/168
categorised programme outcomes were positive. Coaching, experiential learning/project work

and mentoring were associated with increased organisational outcomes.

Conclusion

Educational methods appeared to be more important for organisational outcomes than specific
educational content. To facilitate organisational outcomes, educational methods should include
coaching, project work and mentoring. Programmes delivered by external faculty were less likely
to be associated with organisational outcomes than those with internal or mixed faculty, but this
needs further investigation. Finally, improving evaluation design will allow educators and
evaluators to more effectively understand factors which are reliably associated with

organisational outcomes of leadership development.



What is already known on this topic

Many leadership programmes have been developed for healthcare researchers. While there have
been several publications related to individual programmes, no systematic review of these
publications has been conducted to date.

What this study adds

This is the first systematic review of the literature evaluating leadership development
programmes for healthcare researchers.

We have identified a lack of high-quality qualitative evaluations, with limited use of validated
evaluation instruments and randomised control studies.

We have demonstrated meta-analysis can be applied to outcomes reported within the field,
provided standardised instruments are used.

We found the literature to be skewed towards the reporting of positive programme outcomes.

This study reinforces that organisational outcomes are more aligned with educational methods,
such as experiential learning, than any specific educational content.

How this study might affect research, practice or policy
Future research describing leadership programmes need to be more transparent in reporting key
elements and negative findings. We recommend authors are guided by critical appraisal

tools/reporting checklists.

Future research would benefit from a relevant critical appraisal tool which is designed to
specifically evaluate mixed-methods research.

Future programmes seeking organisational outcomes should be led by internal or mixed faculty
and include experiential learning components such as coaching, project work or mentoring.



Introduction

Healthcare research has steadily been organised into larger, multidisciplinary groups.' There are
indications that university performance improves after established researchers are appointed to
leadership roles” and that active biomedical research centres have a net positive impact on local
patient care.’ Leadership development programmes for healthcare researchers have become more
popular in recent years.*> While there is limited data on expenditure in healthcare research, the
UK National Health Service spends an estimated quarter of its organisational development
budget on leadership development, approximately £1 billion, every year.® A survey of Academic
Health Centres in North America by Lucas and colleagues suggests this investment is mirrored

or exceeded in the United States.*

There have been multiple systematic reviews of leadership development programmes for

14-16

participants in related fields, including physicians,”* medical students'*'® and academic medical

centres.*” Their authors have particularly recommended the use of experiential learning

8,11,13

methods, (for more effective transfer of learning'") and the inclusion of faculty from both

inside and outside and organisation rather than solely external faculty." These recommendations

4,7,10,12

have been limited by a general lack of high-quality evidence and it is not clear how

transferrable these conclusions are to a healthcare researcher population.

To the best of our knowledge there has not yet been a systematic review of leadership
development programmes for healthcare researchers. Because of inherent differences between

research and clinical practice environments, best practices for leadership development for



healthcare scientists may differ from best practices for leadership development for clinical

physicians or medical educators.’

We conducted this systematic review to identify and synthesise evaluations of leadership
development programmes for healthcare researchers. Our review was guided by the research
question: “What is the impact of leadership development interventions for healthcare researchers,

and what factors influence the impact of these interventions?”

Methods

This systematic review is reported following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.'” Our review protocol was prospectively
made available on the Open Science Framework.'® Any deviations from the protocol are noted
below. We followed a modified “2-week systematic review” (2weekSR) process (see Appendix

1).19

Inclusion and exclusion criteria

We included studies which met the following criteria.

1. Described a leadership development intervention. We included all interventions
described as leadership interventions regardless of the definition of leadership, alongside
those which we judged to be describing leadership development.

2. Included participants who were healthcare researchers. We defined healthcare

researchers as individuals conducting research related to human healthcare. Researchers



could be of any seniority. Programmes for clinicians met this criterion only if these
clinicians had an explicit research role or if the programme also included healthcare
researchers.

3. Evaluated the leadership development intervention. All forms of intervention evaluation
were included, provided they investigated the impact of the leadership development

intervention.

There was no restriction on study methodology/design. We included published, peer-reviewed

studies, in any language.

We excluded studies that met the following criteria.

1. Leadership development was not the main focus; the focus was on improving clinical or
educational leadership rather than research leadership; or where there was no intervention
to improve research leadership.

2. Publications available as titles/abstracts only.

3. Protocols, editorials or commentaries without published results.

4. Review publications.

Outcomes

We organised outcomes according to Kirkpatrick’s Framework for Training Programmes,
adapted from previous reviews of medical leadership development programmes (Table 1).'*2%*!
After summarising and organising study outcomes, one reviewer (HKS) categorised study

outcomes as positive, neutral or negative. Another reviewer (OL) checked these categorisations.



[Table 1 to follow]

Change in Attitudes

Kirkpatrick Level Description
Level 1 Participants’ satisfaction with the learning experience,
. its organisation, presentation, content, teaching
Reaction . . .
methods, and quality of instruction.
Changes in the attitudes or perceptions amon
Level 2A 8 PErcep 5

participant groups towards leadership, management,
and/or administration.

Level 2B
Change in Knowledge or Skills

For knowledge, this relates to the acquisition of
concepts, procedures, and principles; for skills, this
relates to the acquisition of thinking/problem-solving,
psychomotor, and social skills.

Level 3A
Behavioural change (self-
reported)

Documents the transfer of learning to the workplace and
changes to professional practice, as noted by
participants themselves.

Level 3B
Behavioural change (observed)

Documents the transfer of learning to the workplace and
changes to professional practice, as noted by a third
party or by promotions.

Level 4
Results (self-reported or
observed)

Organisational results/group effectiveness either
perceived by respondents/subordinates, or tangible
outcomes such as reduced costs, improved quality and
safety, and impact of projects.

Search strategies

We searched Medline (PubMed), Embase (Elsevier), CINAHL and PsycINFO from 1 January

2000 until 25 January 2023. The search was limited to studies from the year 2000 onwards

based on previous systematic reviews in related topics.

5,8,11,13

We designed a search string in Medline (PubMed) that included the following concepts:

Research AND Leadership AND Education/Programme AND Evaluation. The complete search

strings for all databases are provided in Appendix 2.

On 1 February 2023, we conducted a forward and backward citation search on 36 includable




references identified from the screen of database search results, using SpiderCite.

Study screening and selection

Titles and abstracts, and then full texts, were independently screened, in duplicate, against the
inclusion criteria. At both stages, disagreements were resolved by discussion or consensus with a
third author. Figure 1 outlines the screening process. In Appendix 3 we have listed studies

excluded at the full-text screening stage, with reasons for their exclusion.

Data extraction

We used a data extraction form for study characteristics and outcome data, which we piloted on

four studies in the review. Where available, we extracted the following data:

1. Participant Characteristics:
a) Number of participants
b) Gender
c) Age
d) Participant occupation(s)
2. Methods:
a) Details of the study site
b) Details of intervention methods
c) Details of data collection methods
3. Outcomes:

a) Main findings



Critical appraisal of included studies

To isolate the most reliable evidence, two researchers independently appraised each study using
the Medical Education Research Study Quality Instrument (MERSQI) and Joanna Briggs
Institute (JBI) Checklist for Qualitative Studies.**** Differences in MERSQI and JBI score were

resolved by consensus with another researcher.

We applied the MERSQI to all studies which included a quantitative component. The MERSQI
consists of ten items in six domains.* Total scores can range from five to 18. In line with Lyons
and colleagues,” studies with scores of 12 or higher were categorised as higher reliability

studies.

We applied the JBI Checklist for Qualitative Studies to all studies which included a qualitative
component. It includes ten items, for a total score of 0-10. Following recommendations from the

124

JBI Reviewers’ Manual* and Lyons and colleagues,' a cut-off score for higher reliability

studies was predetermined at 6/10.

Measurement of effect and data synthesis

Where >2 studies reported on the same quantitative outcome, we conducted a meta-analysis,
using risk ratios for dichotomous outcomes and mean differences or standardised mean
differences for continuous outcomes. Anticipating considerable heterogeneity, we used a random
effects model. We used the I” statistic to measure heterogeneity among the included studies.
Where data was presented only as a mix of text and figures, we used WebPlotDigitizer to

interpret the values. We used STATA version 16.1 to conduct the meta-analyses.



Where qualitative data were reported, we followed a meta-aggregation approach.” We grouped
qualitative findings according to meaning using MaxQDA 2022 (VERBI Software, 2021).

Findings were synthesised and described iteratively in a collaborative process between reviewers

(KK, HKS, OL).

Unit of analysis

We used the individual as the unit of analysis, where possible. Where individualised data was not
available, we extracted the information as it was presented, e.g. programme/team/project

outcomes.

Missing data

In an adjustment to our protocol,' we contacted the authors of two studies**® for missing data

used in our meta-analysis.

Subgroup and sensitivity analyses

We calculated descriptive statistics for the design and evaluation of subgroups which achieved
Kirkpatrick level four outcomes and those categorised as higher reliability using the MERSQI

and JBI tools. We did not conduct sensitivity analyses.
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Results

Search results

Database searching and the citation analysis yielded 3774 and 863 records, respectively, after de-
duplication (see Appendix 4). After title and abstract screening, we retrieved 125 studies from

the database search and 61 studies from the citation analysis.

During full-text screening, we identified 33 studies from the database search and 15 studies from

the citation analysis which met our inclusion criteria.

The included 48 studies represented an estimated 3999 individuals (3772 intervention, 227

51,61

controls). This is an estimate because two studies>** omitted participant numbers and others

likely had a crossover of participants from previous studies.

[Figure 1 to follow]

11



Identification ]

Screening ] [

) |

Included

Identification of studievia databases and registers

)

Identification of studievia other methods

Records identified from:
Databases (n = 4)
Medline Pubmed (n = 1251)
Embase Elsevier (n = 1633)
Psychinfo Ovid (n = 1865)
CINAHL Ebsco (n = 628)
Total (n=5377)

Records removebefore screening

Records screened
(n=3774)

A,

Reports sought for retrieval
(n=125)

v

Duplicate records removed
(n=1,603)

Records marked as ineligible by
automation tools (n = 0)
Records removed for other
reasons (n =0)

Records identified from:
Websites (n =0)
Organisations (n = 0)
Citation searching (n = 863)

A 4

Records excluded
(n =3649)

Records screened
(n=863)

A4

\4

Reports assessed for eligibility
(n=125)

\4

Reports not retrieved
(n=0)

Reports sought for retrieval
(n=61)

Records excluded
(n=802)

v

Reports excluded: (n = 92)

v

[

Included studies from databasqg
search (n = 33)

A4

Leadership not a major focus (n = 4
Conference abstract (n = 26)
Wrong study population (n = 9)

No evaluation (n=7)

Review article (n = 4)

Book / book chapter (n = 1)
Dissertation / thesis (n = 1)
Educational leadership focus (n = 1)
No peer review (n = 1)

Reports assessed for eligibility
(n=61)

v

Reports not retrieved
(n=0)

Included studies from other
methods (n = 15)

Total studies included in
review (n = 48)

A4

Reports excluded: (n = 46)
Leadership not a major focus (n = 21)
Conference abstract (n = 1)
Wrong study population (n = 9)
No evaluation (n =7)
Review article (n = 1)
Book / book chapter (n = 2)
Educational / clinical leadership focus (n §

12



Study reliability (MERSQI and JBI)

Twenty-two studies met our threshold for higher reliability. Seven studies met the criteria using
both critical appraisal tools, 11 studies by the MERSQI only and four studies by the JBI only.
The median score according to the MERSQI was 10.5 (range 5.5-17). The median score
according to the JBI was 3.5 (range 0-8). Methodological approaches were similar in the higher
reliability group compared to overall. Appendix 5 is a summary table, including the MERSQI

and JBI scores for all included studies.

Five studies (10%) included a control group, three of which were randomized.***” One study
used data from a previously published sample in the same population,® and one study used

individuals who did not apply or were not selected as a control.*

Median MERSQI scores for each of questionnaire content, internal structure and relationships to
other variables was zero. The data analysis in twenty studies (43%) appropriately answered their
research questions. Twenty-one studies (47%) conducted an analysis beyond descriptive
statistics. Seven studies (15%) conducted an appropriate analysis beyond descriptive statistics.
Evaluations often applied statistical tests which were unsuitable for the data (e.g. applying t-tests
to non-parametric data) or presented changes as significantly different without describing

statistical tests.

Most studies omitted key qualitative reporting elements according to the JBI (see Appendix 6).

No study reported a philosophical perspective, and few explicitly reported research
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methodology. One study (3%) located the researchers culturally/theoretically.” Three studies®
(9%) addressed the influence of the researchers on the research. Across all included studies,
nearly a third (31%) did not declare if there were any conflicting interests. No study clearly

utilised the TIDieR checklist for intervention reporting.>

Evaluation methods

Thirty studies (63%) used mixed methods. Sixteen (33%) used only quantitative methods and
two (4%) used only qualitative methods. The most used data collection methods were
questionnaires (n=40, 83%), analysis of documents (n=14, 29%) and interview/focus groups

(n=8, 17%).

The majority of questionnaires used Likert scales (n=38, 95%) and open/free-text questions
(n=29, 73%). Most questionnaires were not validated (n=24, 60%). A quarter of studies (n=11,
28%) used externally validated instruments such as the Mentoring Competency Assessment

(MCA),* or conducted an expert review for content validity (n=5, 10%).

Two studies used examination questions.*** Data used in evaluations typically consisted of
participants’ self-assessed subjective outcomes (n=40, 83%), self-reported objective outcomes
such as promotions/publications (n=17, 35%) or findings from organisational documents (n=9,

19%). Eight studies (17%) collected data from subordinates, peers, superiors or experts.

Thirty studies (62%) used pre-post designs. Some studies (n=14, 29%) included long-term
follow-up between three months® to thirteen years® post-intervention. Follow-up consisted of

questionnaires in all instances.
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Study Outcomes by Kirkpatrick Level

L3b L3a L2b L2a

Study: Author and Year

van Dongen, 2021%

Hartvigsen, 2021%

Pillai, 2018"

Hickey, 2014*

Bragg, 2021*

Gillespie, 2017*

Denicola, 2018%

Abraham, 2020*

Hafsteinsdottir, 2020

Kingsley-Smith, 2022

Trejo, 2021%

Desai, 20218

Durbin, 2019*°

Feldman, 2012%°

McBride, 2006

Galaviz, 2019%

Vassallo, 2021%*

@ O @ 06 o (0 o |o

Jaffe, 2009%

Stacciarini, 2019%

15



Butler, 2017

Gianfredi, 2019%

Byington, 2016

Deiner, 2017%

Walsh, 2022%

Gog, 2022%

Williams, 2020%

Pfund, 2014%

Gandhi, 2019%°

McBride, 2017%°

Pfund, 2013%

Johnson, 2021%

Weber-Main, 2019%

Aliyu, 2022%

@ & o o o |O

Norman, 202152

Wides, 2014%

Nearing, 2020%

Libby, 2018%

McMahon, 2019%

Adams, 2018°%®

Mayowski, 2019
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DiFrances, 20197

Feldman, 2009™

Steen, 2021%°

Johnson, 2014

Behar-Horenstein, 2019%

Gandhi, 2016*

Martina, 20147

McBride, 2018™
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Participants

Most programmes (n=39, 81%) exclusively included healthcare researchers. Most studies
included junior academics (e.g. post-doctoral fellows) (n=35, 73%) and/or senior academics (e.g.
professors) (n=25, 52%). A minority included doctoral (n=10, 21%), masters (n=3, 6%), or
undergraduate students (n=1, 2%). Sixteen studies included participants from more than one

experience level (33%).

Most programmes recruited participants using a competitive application (n=27, 56%) or
nomination process (n=6, 13%). The remainder included volunteers (n=8, 17%) or did not report

their recruitment process (n=7, 15%).

Programme faculty

Twenty programmes (42%) did not describe their faculty. Of the remaining, eight used in-house
faculty only (29%). Four used external faculty only (15%). Sixteen studies used a mix of in-

house and external faculty (57%).

Programme design

Programmes included components in 26 countries. Appendix 7 contains a list of these countries.

Most programmes included a component in the United States (n=35, 73%).

The median amount of time spent on the intervention was 2.5 days. The median period over

which the intervention was delivered was eight months.
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Most of the included studies explicitly focused on leadership (n=27, 56%). The remainder
focused on mentoring development (n=21, 44%) and described leadership development, without

necessarily using the term. Only four studies (8%) clearly defined leadership.

Educational methods

Most studies included small-group work, lectures/large-group sessions and/or experiential
learning (Figure 2). Organisational outcomes were present in most studies which used coaching

(6/8), experiential learning/project work (16/24) and mentoring (15/23).

Few programmes explicitly conducted a needs assessment (31%), incorporated participant goal

setting (29%) or had a plan for transfer of learning (29%).

Only 19 studies (40%) reported applying learning theory during their intervention. Reported

28,59,72

theories included cognitive theory, adult learning theory,” self-determination theory,* or

the theory of planned behaviour.*

Educational content

Mentoring others and leadership behaviours were common content topics (Figure 2). Studies
which covered content related to research (14/20) and organisational behaviour (5/8) were more

common in the subgroup which reported organisational outcomes.

Studies which covered content related to giving feedback (12/20) were more common in the
higher reliability subgroup. However, studies including research (6/20), emotional intelligence

(3/10) and—surprisingly—leadership theory (2/12) were less common in higher reliability studies.
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[Figure 2 to follow]

Educational Methods
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Number of studies

Educational Content
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Study outcomes

After outcomes were summarised and organised into Kirkpatrick levels, we noted 163 (97%) of

these outcomes were positive, three were neutral (2%) and two were negative (Table 2).

Meta-analysis of outcomes at Kirkpatrick level one (reaction) and two (learning)

Two randomised controlled trials*>*® (336 participants in aggregate) assessed the impact of
mentoring training on participants’ composite MCA scores. One trial compared the provision of
8 hours of mentoring training to a control group which received no training;* the other trial
compared a 90-minute online mentoring module alongside five hours of workshops, to a
mentoring tip-sheet.” Post-mentorship training, there was a significant difference in participants’
composite skill scores, favouring the intervention (SMD 0.36, 95% CI 0.15 to 0.58, p=0.001)

(Figure 3, top panel).

We pooled data on the percentage of participants who rated the leadership development
programme favourably and those who would recommend the programme to others. Seven

StudieS27,42,47,49,70,72,73

included 506 participants in aggregate. Overall, 87% of respondents (95%
CI: 81% to 93%) rated the leadership development programme favourably (e.g. rated the

programme as excellent and/or effective and/or reported favourable appraisal). Heterogeneity

was high (I2=77%) (Figure 3, middle panel).

We pooled data on whether participants would recommend the programmes. Five
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StudieSZS,33,48,61,G3

included 362 participants in aggregate. Overall, 88% of respondents (95% CI:
80% to 96%) stated they would recommend the programmes to others. Heterogeneity was high

(I> = 80%) (Figure 3, bottom panel).

[Figure 3 to follow]

Treaimant Control SMD Weight
Study N Mean 5D N Mean 3D wilh 95% Cl (%)
Pfund 2014 141 584 511 136 544 549 . | 034 047, 0.58) 52860
Weber Main 2019 28 345 &84 30 31 B3 = = 046 [ -0.05, 0.88] 1740
Cwverall —nfiig— 036 [ 0.15 0.58]
Heteroganaity: 7* = 0.00, I* = 0.00%. H* = 1.00

0 5 i
Fanvours infersention
Percent of paricipanis who rated the programme favourably Effact Size Wieight
Study with 55% CI {%)
DiFrances 2020 = 065[044, 0.88] 571
Durbin 2019 —ll— 0292[084, 1.00] 1528
Hickey 2014 - 088093, 1.02] 18.10
Johnson 2015 —— 0.91[0.82, 1.01] 13.27
Martira 2014 -] 0.82[0.75, 0.88] 16.23
Pfund 2013 — - 0.84 [ 0,78, 0.90] 1682
Trejo 2021 —— 082 [0.74, 0.90] 1460
Overall -  087[081, 093]
Heteragenaity: 1° = 0.00. I° = 76.51%, H® = 4.26
4 & 8 :
Percent of participants who would recommend the programme to others Effect Size Weight
Study with 55% CI {%)
Desai 2021 = 075[051, 099 727
Johnson 2021 B 091[087, 095 2673
MWorman 2021 —— 05%0[083 008 2271
Vassalle 2021 - 0sE[001, 1.01] 2831
VWeber-Main 2019 t 0.75[ 083, 0.868] 1797
Owverall - 028 [ 0.80, 0.08]
Heterogensity: T = 0.01, I = 79.75%, H' = 4.94
4 6 B 1

Random-effects REML madel



Kirkpatrick level three (change in behaviour)

Several studies measured the proportion of participants who had applied for research leadership
roles during/after the programme.*** Gc and colleagues used network analysis to demonstrate
increased inter-institutional collaboration.”” Two studies evaluated changes in behaviour reported

by others, either supervisors® or subordinates.*

Kirkpatrick level four (organisational results)

Half of the included studies reported organisational outcomes. Organisational outcomes were
more common in studies which defined leadership (4/4), outlined a plan for transfer of learning
(11/14) or delivered their intervention in a mixed location format (4/5). Few of these studies met
criteria for higher reliability. Organisational outcomes were rarely reported in those programmes
which had external-only faculty (3/11) or were held externally (1/4). Most of those papers with

external faculty (8/11) or held externally (3/4) were rated as higher reliability.

Several studies collected data relating to objective academic outputs, including published peer-

32,36,41,42,52 32,42,52

reviewed articles, conference abstracts, successful grant

32,42,43,46,52

applications/funding, and outcomes of programme projects.*"**>* Other studies focused

32,33,38

on promotions won, promotions of individuals who were mentored by programme

participants,* and retention of participants as staff at their institution.*>*>> Durbin and colleagues

reported expansion of their intervention at a national level.*

Trejo and colleagues reported an
impact on the workplace morale of staff from underrepresented backgrounds.*” Finally, two

studies reported improved team dynamics and productivity outside the programme, attributed to
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the programme by participants.*»*°

One study clearly presented their financial return on investment. Based on grant awards they
calculated this to be a return of “20 to 1.”*> One study estimated the cost of their intervention at
$4000 USD per participant,* and another reported their costs might not be feasible for some

institutions.>

Qualitative analysis: meta-aggregation

Studies reporting qualitative findings generally provided limited primary data (such as
quotations), or only higher-level summaries. Summaries were coded as qualitative results

alongside participant quotes and are presented in Appendix 8.

Qualitative data were largely used in support of quantitative findings or simply to illustrate
participants’ responses to the programs studied. Additionally, some studies reported participants’

rationale for enrolment, and facing/overcoming barriers (such as isolation or discrimination).

Many studies incorporated only superficial qualitative data, limiting our ability to meta-
aggregate conclusions. Our meta-aggregation is therefore primarily descriptive, categorising data

without further conclusions.

Discussion

We synthesised 48 studies of leadership development programmes in healthcare research.

Interventions were mostly aimed at junior academics, in line with Kashiwagi and colleagues’

25



findings in their systematic review of mentoring programmes for clinician researchers.”
Programmes varied in design, educational methods and content. Evaluations were principally
questionnaires measuring self-assessed outcomes. Few studies included comparison groups
which could have controlled for environmental effects. Reported study outcomes were
overwhelmingly positive. Organisational outcomes were often related to academic publishing,

grant funding, promotions and project outcomes.

Programmes of mixed or internal faculty more consistently reported organisational outcomes
than those delivered by external faculty. We suggest external faculty for leadership development

should be a supplement to internal faculty and not a replacement.

In line with findings from previous review of physician leadership development,* we found
organisational outcomes were more aligned with educational methods than any specific
educational content. Reviews of physician leadership development have also emphasised the
importance of experiential learning.***'"'* We similarly found organisational outcomes were

associated with the inclusion of coaching, project work or mentoring.

Studies which incorporated online learning were associated with organisational outcomes. A
causal relationship between online learning and organisational outcomes seems unlikely given
the emphasis on experiential learning in leadership development literature.*'" Nevertheless, given
that the SARS-CoV-2 pandemic has driven a movement towards online learning, this association

warrants further research.

Critical appraisal with MERQSI and JBI tools identified only half of the studies as being of
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higher reliability. Studies tended to use mixed methods, with superficial qualitative components.
There were methodological flaws and omissions of key reporting elements in many studies. As
in previous reviews,>®'*'* few evaluations conducted appropriate analysis beyond descriptive
statistics, and even fewer quantitative studies had a control group. There is a need for more
randomised control trials and high-quality qualitative research on leadership development

programmes for healthcare researchers.

Many papers did not include all the relevant information needed to determine whether ideal
practice in design, delivery and evaluation was followed.” We would encourage researchers to
consult these critical appraisal tools and the TIDieR checklist* when designing and
communicating their research, to facilitate more effective synthesis of knowledge. Where
possible, study authors should publish their educational methods and content along with their
evaluations, so future reviews can form inferences about optimal programme design. Ideally, this
should include programme finances, to enable assessment of financial return on investment.
Additionally, in line with best practices in healthcare research, authors should make data values

relevant to key findings and figures available.”

Studies used a variety of assessment methods, with few validated instruments such as the MCA.
This aligns with previous reviews, with marked heterogeneity in the quality and selection of
methods.**%"* The variety of assessment methods used highlights the lack of consensus regarding
the evaluation of leadership development programmes. Whilst it can be appropriate to design
bespoke approaches, the lack of consistent use of validated instruments limits our ability to learn

from published research. There is a need for the development and publication of validated
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instruments for evaluating healthcare leadership development programmes, alongside the

increased use of existing validated instruments.

We noted fewer studies describing leadership development programmes for healthcare
researchers (n=48) than in our previous review of programmes for physicians (n=117)." There
was a similar tendency for studies to be based in the United States. For generalisability, it is
important that studies in other countries are also published. We were pleased to see a larger
proportion of papers including participants from lower and middle-income countries in this

review.

Our meta-analysis showed that participants favourably rated the interventions evaluated and
would recommend them to other colleagues (Figure 3). After categorisation of outcomes using
Kirkpatrick’s levels, we noted the connotations of 163/168 outcomes were positive. It is unlikely
leadership development programmes are all this well-received and successful. Indeed, Straus and
colleagues concluded there is at most a modest benefit from most healthcare leadership
development programmes,” and Avolio and colleagues suggested that only 66% of programmes
are successful.”® It is likely therefore that the apparent success of the programmes evaluated
represents a publication bias. For healthcare research leadership development to move forward,

we must encourage the transparent publication of both positive and negative findings.

To the best of our knowledge, there is no critical appraisal tool specifically developed for mixed-
methods research in medical education. To avoid incorrectly rating papers which included
qualitative components we used a combination of the MERSQI and JBI. This approach still risks

penalising papers which adopt a mixed-methods approach. Further, the MERSQI assigns three
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points to the design of questionnaires, which were not always employed in evaluations.

As the first review of the field, we adopted an exploratory approach to our synthesis, to identify
associations between reliability or educational methods/content and programme outcomes. We
encourage future reviews to conduct statistical tests, including between core educational methods

(coaching, mentoring and projects) and faculty source with organisational outcomes.

Conclusions

We identified the published literature as skewed towards the reporting of positive programme
outcomes. Nevertheless, we noted opportunities to improve the design and evaluation of
healthcare leadership development programmes. Educational methods appeared to be more
important for organisational outcomes than specific educational content. Educational methods
that were particularly associated with increased organisational outcomes included coaching,
experiential learning/project work and mentoring. Programmes delivered by external faculty
appeared less likely to be associated with organisational outcomes than those with internal or
mixed faculty, though this needs to be investigated further. Finally, improving evaluation design
will allow educators and evaluators to better understand factors which are reliably associated

with organisational outcomes of leadership development.
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Table Titles and captions

Table 1: Kirkpatrick's Framework for evaluation of training programmes, adapted from
Kirkpatrick® and Lyons et al.”

Table 2: Study outcomes, organised by Kirkpatrick level, and categorised as positive (green),
neutral (amber) or negative (red). Where no symbol is present, a paper did not evaluate outcomes
at that level. Half the included studies reported organisational outcomes (n=24). The majority
also reported outcomes for one or more of: reactions (n=36, 75%); changes in attitude (n=32,
67%) and knowledge/skills (n=33, 69%); and self-reported changes in behaviour (n=28, 58%). A
minority reported observed changes in behaviour (n=15, 31%).

Figure Legends

Figure 1. Flowchart showing authors’ inclusion and exclusion data during the search of the
literature around leadership development programmes for healthcare researchers. Adapted from
the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) statement
flow diagram."”

Figure 2. Stacked bar charts showing firstly the frequency of different educational methods used
in included leadership development programmes and secondly, the frequency of different
educational topics of the content delivered in included leadership development programmes
(n=48). The frequency to which programmes that included an educational method or content
topic and also included organisational outcomes (Kirkpatrick level four) is shown. “Level 4” (in
green) highlights the number of studies which included an organisational outcome. “Not Level
4” (in black) highlights the number of studies which did not include organisational outcomes i.e.
any combination of only Kirkpatrick levels one, two or three.

Figure 3. A meta-analysis of the outcomes of leadership development programmes for healthcare
researchers. The figure shows three forest plots exploring: the impact of mentoring training on
participants’ composite mentoring competency scores from two studies aggregating 336
individuals (top panel), the percent of programme participants who rated the programme
favourably from seven studies aggregating 506 individuals (middle panel), and the percent of
programme participants who would recommend the programme to others from five studies
aggregating 362 individuals (bottom panel).

38



	Abstract
	Background
	Methods
	Results
	Conclusion
	What is already known on this topic
	What this study adds
	How this study might affect research, practice or policy

	Introduction
	Methods
	Inclusion and exclusion criteria
	Outcomes
	Search strategies
	Study screening and selection
	Data extraction
	Critical appraisal of included studies
	Measurement of effect and data synthesis  
	Unit of analysis
	Missing data
	Subgroup and sensitivity analyses  

	Results
	Search results
	Study reliability (MERSQI and JBI)
	Evaluation methods
	Participants
	Programme faculty
	Programme design
	Educational methods
	Educational content
	Study outcomes
	Meta-analysis of outcomes at Kirkpatrick level one (reaction) and two (learning)
	Kirkpatrick level three (change in behaviour)
	Kirkpatrick level four (organisational results)

	Qualitative analysis: meta-aggregation

	Discussion
	Conclusions

	Contributions:
	Acknowledgements:
	Funding/Support:
	Other disclosures:
	Ethical Approval:
	References
	Table Titles and captions
	Figure Legends

