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Abstract

Background: Health leadership and management are essential for ensuring resilient health systems. Relevant
training opportunities are often scarce, and the use of digital education could help address this gap. Our aim was
to assess the effectiveness of eLearning for healthcare leadership and management capacity building.

Methods: We performed a systematic review on the effectiveness of eLearning for health leadership and management
training. We also reviewed literature on relevant competencies and training programmes. We conceptualise the role of
health leadership and management capacity building in health system strengthening and explore the use of eLearning in
this area.

Results: No evidence was found on the effectiveness of eLearning for health leadership and management capacity
guiding. Evidence on health leadership and management education effectiveness in general is scarce and descriptive and
reports learning outcomes. We explore how various forms of eLearning can help meet specific requirements of health
leadership and management training.

Conclusions: Literature on the effectiveness of health leadership and management education is scarce. The use of
eLearning could support this type of training by making it more accessible and tailored. Future research should be carried
out in diverse settings, assume experimental designs, evaluate the use of information technology and report health
system outcomes.

Introduction
Health leadership and management is an essential com-
ponent of health systems strengthening [1, 2]. It plays a
key role in the provision of safe and effective healthcare
and in ensuring health worker motivation and retention
[3, 4]. In its new strategy on human resources for uni-
versal health coverage, the World Health Organization
(WHO) highlights building capacity for effective public
policy stewardship, leadership and governance as one of
its four key objectives [5]. This is a timely and important

call given the widespread shortage and inadequate educa-
tion of health leadership and management cadre, particu-
larly in low- and middle-income countries (LMIC) [1].
Health leadership serves to inspire, motivate and con-

nect diverse stakeholders and organizations with the aim
of achieving a shared vision. Health management focuses
on administrative processes such as planning, budgeting,
and organising, staffing, controlling and problem solving
in relation to health services, resources and stakeholders.
Health management can be further differentiated into
top-level management in charge of policy, middle man-
agement with supervisory role and operations manage-
ment responsible for health service delivery [6]. Health
leadership and management roles, although in theory
diverse, in reality often co-occur and are commonly
assumed by clinicians whose training needs are largely
unmet at both pre-service and in-service levels [7–9].
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Healthcare professionals reported a number of chal-
lenges in relation to health leadership and management
training, including lack of time, resources, access to ex-
perts or perceived relevance [10, 11]. By enabling access-
ible, relevant and timely training, eLearning (i.e. the use
of digital technology for education) in health leadership
and management could help address these barriers and
improve health professionals’ knowledge, skills, attitudes,
behaviours and satisfaction [12, 13].
Despite a diversity of commercial eLearning resources

on health leadership and management available today,
there is a lack of evidence on the use of digital technol-
ogy for this type of training. Our objective was to assess
the effectiveness of eLearning for health leadership and
management capacity building on health system out-
comes. We also sought to determine essential competen-
cies as part of health leadership and management
education as well as how they differ from competencies
in other healthcare professionals’ roles. Finally, we ex-
plore health leadership and management educational
trends in the literature and provide suggestions on the
use of diverse eLearning modalities for health leadership
and management capacity development.

Method
Systematic review of the literature and conceptualization
of health leadership and management capacity building
for health systems strengthening
We followed the Cochrane methodology and searched
for randomised controlled trials (RCTs), cluster RCTs
and quasi RCTs on the use of any type of eLearning mo-
dality for health management and leadership capacity
building in all types of healthcare professionals. We used
the following definition for health management: “Health-
care management is the profession that provides leader-
ship and direction to organizations that deliver personal
health services and to divisions, departments, units, or
services within those organizations” [14]. We followed
John Kotter’s definition of leadership as “a set of pro-
cesses that creates organizations in the first place or
adapts them to significantly changing circumstances.
Leadership defines what the future should look like,
aligns people with that vision, and inspires them to make
it happen despite the obstacles” [15]. Capacity building
was defined as an evidence-driven process of developing
and strengthening the abilities of new as well as current
workforce, organizations and systems [16]. ELearning
was defined as the use of digital technology for educa-
tion. We considered all eligible eLearning modalities in-
cluding online learning, offline learning, mobile learning
(mLearning), virtual reality environments, massive open
online courses (MOOCs) and serious gaming. We were
also interested in studies that used blended learning (i.e. a

combination of digital and traditional learning methods)
for health leadership and management education.
The primary outcomes of interest were health outcomes,

financial risk protection and user satisfaction. We also
searched for secondary outcomes of interest such as the at-
tainment of health system objectives of improved equity, ef-
ficiency, effectiveness and responsiveness. We searched the
following relevant databases of published and grey literature
sources from 1990 onwards without language restrictions
(Additional file 1): MEDLINE (Ovid), Embase (Elsevier), The
Cochrane Central Register of Controlled Trials (CENTRAL)
(Wiley), PsychINFO (Ovid), Educational Resource Informa-
tion Centre (ERIC) (Ovid), Cumulative Index to Nursing
and Allied Health Literature (CINAHL), Web of Science
Core Collection (Thomson Reuters), ProQuest Dissertation
and Theses Database, Google Scholar (first 500 references),
Global Health (Ovid), Health Systems Evidence, PDQ-Evi-
dence, Joint Bank-Fund Library (between the IMF and
World Bank), the World Health Organization (WHO),
USAID, Health Systems 20/20 and Management Sciences
for Health. We searched the literature from 1990 onwards
as the use of computers prior to that was uncommon and
limited to basic tasks. The search strategy used in this review
was designed, tested and refined by a team of researchers,
content experts, librarians and information specialists.

Identifying health leadership and management
educational trends and competencies
We searched PubMed, Google and grey literature using a
combination of major search terms such as healthcare,
leadership, management, training, education and compe-
tencies and looked for literature reviews, systematic re-
views, larger-scale surveys and opinion pieces. We were
interested in studies in English language presenting health
leadership and management competencies and educa-
tional programmes from all settings. We collated data on
the healthcare context, type of healthcare professionals
and the main categories of competencies that the paper is
focused on. In addition, we were interested in the struc-
ture, organization and content of health leadership and
management education from the literature.

Findings and discussions
Findings from the systematic review on eLearning for
health leadership and management capacity building
Despite a sensitive and comprehensive search of a range
of electronic databases and grey literature sources
focused on healthcare management, we were unable to
find any evidence on the effectiveness of digital educa-
tion for health leadership and management capacity
building. Here, we present the conceptual framework
from our protocol that presents the role of health lead-
ership and management capacity building (traditional
and eLearning) in health system outcomes (Fig. 1) [17].
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The framework builds on the Human Resources for Health
Action Framework, the USAID Conceptual Model: Leading,
Managing and Governing for Results and the President’s
Emergency Plan for AIDS Relief (PEPFAR) Capacity
Building Framework [18–20]. It does not aim to present a
complete list of all relevant educational and contextual com-
ponents but to convey the underlying principle. The frame-
work contains three concentric levels at which capacity
building can take place—system, organizational and individ-
ual level—and acknowledges external, contextual influence.
It differentiates health leadership and management roles
from technical (i.e. clinical practice-focused) roles in line
with the WHO classification [21]. The immediate impact of
capacity building activities is seen through improvements in
healthcare workforce competencies, structure and quantity.
These improvements in the long run translate into changes
in health system outcomes, e.g. health outcomes, financial
protection, user satisfaction, equity, efficiency, effectiveness
and responsiveness. The observed impact and changes
among different components within the frameworks are not
unidirectional but interdependent. For example, effective
capacity building could lead to improvements in health
workforce and, consequently, in time lead to better health
outcomes. Improved health outcomes could contribute to
economic growth and beneficial context (i.e. external fac-
tors) which in turn can further improve health workforce
capacity building activities.

Health leadership and management competencies: what
do we mean exactly and is it context-dependent
We found a number of existing literature reviews on
healthcare leadership competencies [22–28]. They mostly
stemmed from high-income countries (HIC) and focused
on the development of leadership competencies in nursing
staff and physicians. We also found several national frame-
works on healthcare leadership competencies including the
Australian LEADS framework [29], Canadian leadership
(LEADS) framework [30] and the United Kingdom’s NHS
Healthcare Leadership Model [31].
Based on the preliminary analysis of the findings, we

noticed substantial overlap in competencies across these
reviews with most competencies belonging to one of the
following categories:

� Management of resources. This group of
competencies is related to the successful
management of resources such as staffing,
financing, information, digital technology and
physical resources.

� Management of processes. The processes are defined
as a combination of steps and activities that create
some output or result. This set of competencies
include competencies relating to service
organization, quality improvement, data collection,
change management, vision setting, etc.

Fig. 1 Conceptual framework for the use of eLearning for health workforce (HW) capacity building on health system outcomes (The listed
activities in the framework are not meant to be exhaustive but to exemplify the relevant components)
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� Management of relationships. These competencies
help achieve successful and productive relationships
with colleagues and healthcare service consumers
through teamwork, supervision, performance
management, work assignment, monitoring,
mentoring, networking, organizational culture, etc.

� Self-management. This set of competencies relates
to personal development through competencies
relating to time-management, stress-management,
productivity, communication skills, emotional
intelligence, leading ethically and with integrity, etc.

� Management within a context. This set of competencies
relates to familiarity with the environment, i.e.
organizational culture, community needs,
reimbursement type, competition, policies, regulations,
laws, organizational structure as well as systems
thinking, political prowess and industry knowledge.

Our review revealed a lack of conceptual clarity as to
what healthcare leadership is and what it is for. While
performing our systematic review, we encountered
several studies that focused on leadership training in the
form of non-technical skills development (e.g. teamwork,
communication) in clinicians as part of direct patient
care. Others focused on the development of research or
educational skills, which did not seem closely related to
health leadership and management. We have also no-
ticed that, in addition to clinical practice, leadership
training in the literature was often mentioned in the
context of other healthcare professionals’ responsibilities
such as medical education, academia, public (and global
health) and patient safety. In trying to delineate how
health leadership and management roles differ from
other healthcare professionals’ roles, we followed the
WHO health system strengthening framework, which in-
cludes six additional building blocks: service delivery,
health workforce, health information systems, access to
essential medicines and financing. Leadership (and health
information systems) is considered a cross-cutting theme
which enables overall policy and regulation of the other
system blocks. Correspondingly, we define health leader-
ship primarily with regard to its managerial scope, focus-
ing on health service delivery and organization and
through it, improvement of the health of communities
affiliated to that particular health service.
Yet healthcare professionals may take on leadership

roles in a range of other areas such as clinical practice,
medical education, academic research, innovation and
public health. The boundaries among these various
healthcare leadership roles are in reality often malleable.
Furthermore, some healthcare leadership and manage-
ment competencies, particularly those focused on
self-management and relationship management, are also
relevant for a range of healthcare leadership roles. Other

sets of competencies such as management of resources
and processes are more relevant to managerial responsi-
bilities. In conceptualising the health leadership role as
having a management focus, the greatest overlap arises
in relation to public health and global health leadership,
both being interdisciplinary fields striving to improve
the health of the community. However, the organization
of health service delivery within public health is aligned
with its primary goal of “preventing disease, prolonging
life and promoting health”. Healthcare management is
therefore broader in scope as it can encompass organization
of health services supporting diagnosis, treatment, rehabili-
tation, palliative care, etc.
With the exponential growth in information and lim-

ited time at hand, clinicians need customised education,
tailored according to their needs and preferences. Rather
than adopting existing broad competency frameworks,
the developers of health management and leadership
educational resources should seek to understand the re-
quirements of particular positions and identify essential
competencies taking into consideration:

(a) Setting. The essential competencies that need to be
acquired as part of leadership and management in
LMIC can be different to those relevant for HIC
settings. The difference in manpower, resources,
education and safety-netting augments the importance
of health leadership and management staff in LMIC
counties. Furthermore, health leadership and manage-
ment roles can differ in a rural setting compared to an
urban setting due to differences in access, burden of
disease and cultural context. Another factor that can
affect the most pertinent choice of competencies is the
degree of involvement of non-clinical staff in health-
care management in a certain healthcare system. The
rapport and division of responsibilities between non-
clinical and clinical managers can have a major impact
on the choice of most relevant competencies.

(b) Type of organization. The type of financing (public vs
private) as well as size of organization (team,
department, polyclinic or hospital) can have an
important impact on the most pertinent healthcare
leadership and management competencies.
Furthermore, healthcare management in the primary
care setting, mostly comprising of smaller types of
healthcare organizations collaborating closely with
community services, differs to that in hospitals given
its size, complexity and diversity of stakeholders.

(c) Type of healthcare professional. The literature
mostly focuses on the health leadership training and
competencies of physicians, nurses and public
health specialists. There is a scope for more data on
health leadership and management education of
other healthcare professional groups such as
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dentists, pharmacists and physiotherapists. The
choice of key competencies may differ in relation to
the career level, i.e. among undergraduates, early-
career, mid-career and senior healthcare
professionals.

Trends in health leadership and management education
research
We were interested to learn about the structure, organization
and content of health leadership and management education
in general from the literature. We retrieved several (system-
atic) reviews examining different forms of education for
health leadership and management in a variety of settings
and at different healthcare professional career levels [22, 23,
27, 32–36]. The literature primarily stemmed from HIC such
as the United States of America, the United Kingdom,
Canada and Australia was mostly descriptive, focused on one
type of professional and took place in academic settings. It
reported on basic learning outcomes (such as knowledge and
attitudes) and did not report on health system outcomes.
Training approaches spanned didactic lectures, discussions,
mentoring, experiential learning and group work while
eLearning and blended (i.e. combination of digital and trad-
itional learning methods) programmes were rare. The re-
ported training programmes lasted from one term to 1 year
and differed in terms of providers, pedagogical approach,
content, duration and intensity. A review on leadership edu-
cation in the United Kingdom highlighted organizational bar-
riers such as lack of protected time, funding, space, access
and the distinctiveness of the United Kingdom health sys-
tems in having the lowest proportions of clinically qualified
managers [27]. A LMIC-focused review reported that clinical
experience and competence were prerequisites for man-
agerial positions and training was mostly in the form of
on-the-job learning or short training courses [32]. Some
grey literature sources, such as the Management Science
for Health website, reported on individual programmes
implemented in LMIC and offered guidance on how to
develop health leadership and management capacity in
resource-constrained settings [37–39].
There is very little evidence of any design on digital edu-

cation for health leadership and management with only a
few rare and diverse case studies. We found several stud-
ies from LMIC that reported using blended learning, i.e. a
combination of online modules and face-to-face, collab-
orative, project-based learning. These included reports on
a co-learning partnership programme in Global Health
between African and American universities called Afya
Bora [40–42]. This 1-year fellowship aims to provide
inter-professional leadership training through blended
learning in six African countries on design, implementa-
tion, scale-up, evaluation and leadership of HIV and other
health programmes. Next, we also found reports of a col-
laborative, blended and project-based programme from 12

African countries for human resources (HR) managers [43].
This 13-week programme, focused on HR issues and solu-
tions, included an online module, regular team meetings
and a capstone project. Upon completion, participants re-
ported the successful application of learned concepts and
improved collaboration within organizational teams. One
study reported on the Virtual Course on Primary Health
Care-based Pharmaceutical Services implemented in the
Latin American and the Caribbean regions with the aim of
improving the reach of geographically dispersed primary
care-based pharmacy managers [44]. The challenges en-
countered included participants’ poor access to the internet
and limited applicability to the real world.
We also found two studies on health leadership and

management that used digital education conducted in
HIC. One presented a 12-week online learning commu-
nity via a wiki (i.e. website or database developed collab-
oratively by a community of users, allowing users to add
and edit content) for nurse educators from three Canad-
ian provinces [45]. The aim was to share and learn about
exemplary leadership practices, and participants re-
ported significantly improved leadership practices after
participation. Another example from Holland reported
on the use of the flipped classroom approach as part of
a leadership training module for medical residents on
healthcare law and medical errors [46]. A flipped class-
room approach was chosen with a view of promoting
better participants’ engagement and higher cognitive
skills development. Participants had access to online
educational resources (e.g., e-journals and e-books) and
open-access videos before taking part in two
classroom-based sessions. Authors noted that the mod-
ule was well-received but also credited educators’ sub-
stantial investment of time and effort in its development.
While the literature on the use of digital education

for healthcare leadership and management is scarce,
there are a range of existing relevant educational re-
sources that employ eLearning, available on the mar-
ket including:

� Numerous distance and blended degrees worldwide
[47, 48]

� Massive open online courses available by major
MOOC providers [49–51]

� A variety of resources that are primarily focused on
health leadership and management in resource
constrained settings offered by organizations such as
the WHO and the World Bank [52–54]

� Online modules accompanying national health
leadership competency frameworks. In the United
Kingdom, the NHS Leadership Academy offers a variety
of leadership programmes for clinicians at different
entry levels alongside corresponding eLearning
resources such as “Leadership for clinicians” [55, 56].
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Potential benefits of using eLearning for health
leadership and management training
This contrast between the scarce evidence base and an
abundance of digital education opportunities prompted
us to explore the potential benefits of the use of eLearn-
ing in relation to healthcare management and leadership
training. Below, we list the most important attributes
that successful health leadership and management edu-
cation need to fulfil and how eLearning can help to meet
these requirements:

� Accessible. Healthcare professionals are busy, and
their managerial role is often an add-on to their
existing roles and responsibilities. Therefore, it is
important that potential barriers (e.g. lack of time,
distance, lack of Internet connection) that may exist
in relation to education are removed. This could be
achieved with the use of mLearning, i.e. mobile
device-delivered educational resources as it allows
just-in-time, asynchronous and self-paced learning,
with some educational programmes available offline.

� Relevant. Traditional leadership training can be
formal, untailored and outdated. ELearning
resources can be more readily modernised and
customised to the participants’ needs. Furthermore,
the use of eLearning data analytics could enable
more focused and timely learning. Sharing of
updates can be achieved through the use of emails,
text messages, e-articles, infographics, podcasts, etc.
as well as more comprehensive formats such as re-
fresher online courses.

� Engaging. Attitude toward the learning process is
crucial for its success. In order to capture busy
healthcare professionals’ attention, there is a need to
make the learning process as engaging as possible.
The educational content can be made appealing
with the appropriate use of multimedia, videos,
reminders, immersion or gamification. In addition,
eLearning also supports collaborative learning, an
essential part of health leadership and
management training, with the use of online
forums, wikis, virtual classrooms, e-conferencing,
chats and information sharing.

� Scalable. Reaching geographically dispersed
healthcare professionals was a motivation for the use
of blended learning approach in the presented case
studies. ELearning modalities that lend themselves
particularly well toward this goal include MOOCs,
co-learning partnerships between LMIC and HIC
institutions, podcasts, text-messaging, emails, etc.
Customization of content can also be achieved even
in large-scale educational programmes with the
use of eLearning forms such as coaching and
project-based learning.

Health leadership and management competencies vary
ranging from knowledge on regulations, laws, policies,
organizational structure and process to learning soft
skills such as self-management and management of rela-
tionships. This diversity of competencies in health lead-
ership and management education translates to different
educational approaches that can be successfully sup-
ported with eLearning as presented below:

� Sharing of information. At times, health leaders and
managers are required solely to familiarise
themselves with pertinent information which can be
achieved through the use of a range of eLearning
forms such as online modules, bite-size learning,
e-articles, online forums, infographics and videos.

� Experiential learning through simulation. Some
health leadership and management competencies
require the development of cognitive and technical
skills, which is best achieved with the use of guided
discovery. ELearning modalities such as virtual
reality environments, case-based learning and
project-based learning which enable immersion,
interactivity, feedback and tracking may be particu-
larly helpful for this type of training.

� Supporting collaboration. Collaboration and
teamwork competencies are a must in health
leadership and management. ELearning offers
numerous opportunities for connecting with
colleagues and creating a community of like-minded
healthcare professionals that share ideas and collaborate,
e.g. through the use of online forums, chats, wikis and
e-conferencing.

� Providing performance support. The decision-
making process is complex, and digital technology
offers a solution in the form of just-in-time access
information through the use of cognitive or job-aids
such as checklists and e-manuals.

ELearning also allows easier catering to healthcare
professionals at various career stages enabling different
forms of education. Blended modules with longer dur-
ation of the interventions may be more appropriate for
undergraduate and early career health leadership and
management training. Conversely, shorter, refresher-type
and focused educational resources may be more suitable
for more experienced healthcare professionals.

Potential disadvantages of using eLearning for health
leadership and management training
Coupled with this variety of training opportunities that
eLearning offers, there are several potential challenges as-
sociated with the use of this type of education for health
leadership and management training. At times, eLearning
may not be the most optimal format of training. For
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instance, experienced health leaders and managers may
benefit more from in-person sharing, discussion and men-
toring. Also, certain skills pertaining to the management
of relationships or self-management may be best taught
face-to-face or in a blended format. Furthermore, eLearn-
ing content needs to be of high-quality, up-to-date and
contextually appropriate in order to be effective. Digital
versions of lecture notes and power-point presentations
may not be an appropriate training resource for busy clini-
cians, and more engaging eLearning resources may be ne-
cessary. However, more elaborate eLearning resources
require support staff that can assist in the creation and tai-
loring of relevant eLearning materials. The development
and maintenance of eLearning may also be prohibitively
expensive in certain settings. Despite the relentless pace of
innovation in digital technology, it is important to match
the eLearning interventions with the needs of the health-
care professionals and the available resources instead of
pursuing the implementation of the latest eLearning trend.
ELearning may also be inaccessible at times due to a lack
of internet connection or equipment. Poor digital literacy
among learners can potentially reduce usefulness and ef-
fectiveness of eLearning. Finally, healthcare professionals
may lack protected time for this type of training leading to
low uptake and high attrition rates. The use of eLearning
for healthcare professionals’ training on health leadership
and management evidently calls for a carefully planned
strategy that will aim to address these various challenges
[13, 57, 58].

Strengths, limitations and future research priorities
The strengths of this manuscript include a very thor-
ough search of a range of electronic databases and grey
literature sources for studies assessing the effectiveness
of eLearning in health leadership and management edu-
cation. However, our exploration of health leadership
and management competencies and trends in literature
is based on a non-systematic review and we may have
missed some relevant studies. Yet, instead of achieving
high sensitivity of search, our aim was primarily to ex-
plore and conceptualise the role of eLearning in health
leadership and management training by using a repre-
sentative sample of studies.
There is a need to close the current evidence gap by per-

forming methodologically robust research that would test
outlined premises and help determine what works, for
whom, at what cost and in which circumstances. The ap-
plication of realistic methods in this area could be one of
the potential solutions to research questions in future. We
propose the use of high-quality experimental studies with
organization-level assessment, pragmatic approach and
LMIC settings as well as the inclusion of relevant health
system outcomes, cost analysis and longitudinal collection
of data. Future research should aim to explore the use of

various eLearning modalities to support health leadership
and management training among diverse healthcare pro-
fessional groups.

Conclusion
While examples of eLearning for health leadership and
management education worldwide are plentiful, a rele-
vant evidence-base is missing. The literature on health
leadership and management education, in general, is de-
scriptive and reports didactic programmes, from HIC,
targets physicians and nurses and reports exclusively
educational outcomes. This is coupled with ambiguity in
relation to the scope of healthcare leadership role(s) and
diverse contexts in which health leadership and manage-
ment takes place. In this paper, we explore and conceptu-
alise what health leadership and management is and how
digital education can help meet educational requirements
and learning aims that are specific to health leadership
and management capacity building. By enabling accessible,
easily updated, scalable and engaging training, eLearning
has the potential to transform health leadership and man-
agement education. ELearning has the potential to cater
to various training needs by facilitating information shar-
ing, experiential learning, collaboration and just-in-time
support. Future studies need to robustly evaluate the
effectiveness of eLearning interventions for health leader-
ship and management capacity building.

Additional file

Additional file 1: MEDLINE (OVID) Search Strategy and the list of grey
literature used. (DOCX 20377 kb)

Acknowledgements
We would like to thank Mr. Gerard Dunleavy, Ms. Soong Aijia and Ms.
Dhakshenya Ardhithy Dhinagaran for their help in proofreading the manuscript.

Funding
This research was supported by Lee Kong Chian School of Medicine,
Nanyang Technological University, Singapore Start-Up Grant.

Authors’ contributions
LTC and RA conceived the idea and planned and designed the study. LTC
and BMK searched and screened the literature and extracted data. LTC
designed the figures and wrote the first draft. BMK provided comments, and
RA provided critical insights. All authors have approved and contributed to
the final written manuscript.

Ethics approval and consent to participate
Not applicable

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Tudor Car et al. Human Resources for Health  (2018) 16:44 Page 7 of 9

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Author details
1Family Medicine and Primary Care, Lee Kong Chian School of Medicine,
Nanyang Technological University Singapore, 11 Mandalay Road, Singapore
308232, Singapore. 2Department of Primary Care and Public Health, School
of Public Health, Imperial College London, Level 2, Faculty Building, South
Kensington Campus, London SW7 2AZ, United Kingdom. 3Department of
Global Health and Population, Harvard T.H. Chan School of Public Health, 677
Huntington Avenue, Harvard, Boston, MA 02115, United States of America.

Received: 6 February 2018 Accepted: 7 August 2018

References
1. Bradley EH, Taylor LA, Cuellar CJ. Management matters: a leverage point for

health systems strengthening in global health. Int J Health Policy Manag.
2015;4:411–5.

2. Dorros GL. Building health management capacity to rapidly scale up health
services and health outcomes. 2007.

3. Atun R. Health systems, systems thinking and innovation. Health Policy
Plann. 2012;4:iv4-8.

4. WHO. Strengthening management capacity: Geneva. World Health Organization;
2007.

5. WHO. Global strategy on human resources for health: workforce 2030:
Geneva. World Health Organization; 2016.

6. WHO. Making health systems work series: Geneva. World Health
Organization; 2007.

7. Darr KJ. Management education in public health: further considerations
comment on management matters: a leverage point for health systems
strengthening in global health. Int J Health Policy Manag. 2015;4:861–3.

8. Dovlo D. Does management really matter? And if so, to who?: comment on
management matters: a leverage point for health systems strengthening in
global health. Int J Health Policy Manag. 2015;5:141–3.

9. Willacy E, Bratton S. On management matters: why we must improve public
health management through action: comment on management matters: a
leverage point for health systems strengthening in global health. Int J
Health Policy Manag. 2015;5:63–5.

10. Spehar I, Sjøvik H, Karevold KI, Rosvold EO, Frich JC. General practitioners’
views on leadership roles and challenges in primary health care: a
qualitative study. Scand J Prim Health Care. 2017;35:105–10.

11. Negandhi P, Negandhi H, Tiwari R, Sharma K, Zodpey SP, Quazi Z, et al. Building
interdisciplinary leadership skills among health practitioners in the twenty-first
century: an innovative training model. Front Public Health. 2015;3:221.

12. George PP, Papachristou N, Belisario JM, Wang W, Wark PA, Cotic Z, et al.
Online eLearning for undergraduates in health professions: a systematic
review of the impact on knowledge, skills, attitudes and satisfaction. J Glob
Health. 2014;4:010406.

13. Rasmussen K, Belisario JM, Wark PA, Molina JA, Loong SL, Cotic Z, et al.
Offline eLearning for undergraduates in health professions: a systematic
review of the impact on knowledge, skills, attitudes and satisfaction. J Glob
Health. 2014;4:010405.

14. Buchbinder SB, Shanks NH. Introduction to healthcare management:
Massachusetts. Jones and Bartlett Publishers Inc; 2007.

15. Kotter JP, John P. Kotter on what leaders really do: Boston. Harvard Business
School Press; 1999.

16. Labonte R, Laverack G. Capacity building in health promotion, part 1: for
whom? And for what purpose? Crit Public Health. 2001;11:111–27.

17. Tudor Car L, Atun R. eLearning for health system leadership and
management capacity building: a protocol for a systematic review. BMJ
Open. 2017;7:e017050. https://doi.org/10.1136/bmjopen-2017-017050.

18. HRH. Human resources for health action framework (HAF): A guide to
develop and implement strategies to achieve an effective and sustainable
health workforce. 2009.

19. PEPFAR. Capacity building and strengthening framework. In: The
President’s Emergency Plan for AIDS Relief; 2012.

20. Development USAfI. LMG project conceptual model: leading, managing and
governing for results. 2013.

21. WHO. Health workers: a global profile. In: The World Health Report: Geneva
World Health Organization; 2006.

22. Berghout MA, Fabbricotti IN, Buljac-Samardžić M, Hilders CGJM. Medical
leaders or masters?—a systematic review of medical leadership in hospital
settings. PLoS One. 2017;12:e0184522.

23. Frich JC, Brewster AL, Cherlin EJ, Bradley EH. Leadership development
programs for physicians: a systematic review. J Gen Intern Med. 2015;
30:656–74.

24. Careau E, Biba G, Brander R, Van Dijk JP, Verma S, Paterson M, et al. Health
leadership education programs, best practices, and impact on learners’
knowledge, skills, attitudes, and behaviors and system change: a literature
review. J Healthc Leadersh. 2014;6:39–50.

25. Pihlainen V, Kivinen T, Lammintakanen J. Management and leadership
competence in hospitals: a systematic literature review. Leadersh Health
Serv. 2016;29(1):95–110.

26. Busari JO, Berkenbosch L, Brouns JW. Physicians as managers of health care
delivery and the implications for postgraduate medical training: a literature
review. Teach Learn Med. 2011;23:186–96.

27. Edmonstone JD. Whither the elephant?: the continuing development of
clinical leadership in the UK National Health Services. Int J Health Plann
Manag. 2014;29:280–91.

28. Czabanowska K, Smith T, Könings KD, Sumskas L, Otok R, Bjegovic-
Mikanovic V, et al. In search for a public health leadership competency
framework to support leadership curriculum–a consensus study. Eur J Pub
Health. 2014;24:850–6.

29. Health LEADS Australia: the Australian health leadership framework. [https://
www.aims.org.au/documents/item/352]. Accessed 13 Aug 2018.

30. LEADS Leadership Capabilities Framework. [http://leadscanada.net/
uploaded/web/Resources/LEADS_Corporate_Brochure_2016_final.pdf].
Accessed 13 Aug 2018.

31. The Healthcare Leadership Model. [http://www.leadershipacademy.nhs.uk/
wp-content/uploads/dlm_uploads/2014/10/NHSLeadership-
LeadershipModel-colour.pdf]. Accessed 13 Aug 2018.

32. Judith Daire . Developing leadership and management competencies in
low and middle-income country health systems: a review of the literature
(Working paper 4). 2014.

33. West MA, Armit K, Loewenthal L, Eckert R, West T, Lee A. Leadership and
leadership development in healthcare: the evidence base. 2015.

34. Webb AM, Tsipis NE, McClellan TR, McNeil MJ, Xu M, Doty JP, et al. A first step
toward understanding best practices in leadership training in undergraduate
medical education: a systematic review. Acad Med. 2014;89:1563–70.

35. Hartley J, Martin J, Benington J. Leadership in healthcare: a review of the
literature for health care professionals, managers and researchers. London
School of Hygiene & Tropical Medicine: e National Coordinating Centre for
the Service Delivery and Organisation (NCCSDO); 2008.

36. Hartley K. Untangling approaches to management and leadership across
systems of medical education. BMC Health Serv Res. 2016;16:180.

37. Perry C. Empowering primary care workers to improve health services:
results from Mozambique’s leadership and management development
program. Hum Resour Health. 2008;6:14.

38. Leadership Development Program Strengthens Laboratory Associations In
Nigeria. [https://www.msh.org/news-events/stories/leadership-development-
program-strengthens-laboratory-associations-in-nigeria]. Accessed 13 Aug 2018.

39. O'Neil M, Seims LR, Cheburet S, Dedzo M, Vriesendorp S, Sapati B, et al.
Leadership and management to empower the health workforce; in 2013;

40. Ousman K, Polomano RC, Seloilwe E, Odero T, Tarimo E, Mashalla YJ, et al.
Interprofessional fellowship training for emerging global health leaders in
Africa to improve HIV prevention and care: the Afya Bora Consortium. J
Assoc Nurses AIDS Care. 2016;27:331–43.

41. Monroe-Wise A, Mashalla Y, O’Malley G, Nathanson N, Seloilwe E, Gachuno
O, et al. Training tomorrow’s leaders in global health: impact of the Afya
Bora Consortium Fellowship on the careers of its alumni. BMC Med Educ.
2016;16:241.

42. Nakanjako D, Namagala E, Semeere A, Kigozi J, Sempa J, Ddamulira JB, et al.
Global health leadership training in resource-limited settings: a collaborative
approach by academic institutions and local health care programs in
Uganda. Hum Resour Health. 2015;13:87.

43. Sherk KE, Nauseda F, Johnson S, Liston D. An experience of virtual
leadership development for human resource managers. Hum Resour Health.
2009;7:1.

44. Emmerick IC, Chaves LA, Marin N, Luiza VL. Strengthening the capacity of
managers in pharmaceutical services based on primary health care (PHC) at
different levels of the health system. Hum Resour Health. 2014;12:34.

45. Stutsky BJ, Spence Laschinger HK. Developing leadership practices in
hospital-based nurse educators in an online learning community. Comput
Inform Nurs. 2014;32:43–9.

Tudor Car et al. Human Resources for Health  (2018) 16:44 Page 8 of 9

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



46. Lucardie AT, Berkenbosch L, van den Berg J, Busari JO. Flipping the
classroom to teach Millennial residents medical leadership: a proof of
concept. Adv Med Educ Pract. 2017;8:57–61.

47. Top 100 2017 Eduniversal Best Masters Ranking. [http://www.best-masters.
com/ranking-master-health-management.html]. Accessed 13 Aug 2018.

48. Curtis LM, Marx JH. Untapped resources: exploring the need to invest in
doctor of public health–degree training and leadership development. Am J
Public Health. 2008;98:1547–9.

49. Leadership for Healthcare Improvement and Innovation. [https://www.
futurelearn.com/courses/healthcare]. Accessed 13 Aug 2018.

50. World-First MOOC Brings Health Leadership Skills to the World. [https://med.
unsw.edu.au/news/world-first-mooc-brings-health-leadership-skills-world].
Accessed 13 Aug 2018.

51. Medicines in Health Systems Working Toward Universal Health Coverage
(Self-Paced). [https://olc.worldbank.org/content/medicines-health-systems-
working-toward-universal-health-coverage-self-paced]. Accessed 13 Aug
2018.

52. Resources. [https://leadernet.org/featured-resources/]. Accessed 13 Aug
2018.

53. Management for health services delivery [http://www.who.int/
management/en/]. Accessed 13 Aug 2018.

54. Open Learning Campus. [https://olc.worldbank.org/content/management-
health-facilitated]. Accessed 13 Aug 2018.

55. Developing better leaders, delivering better care. [https://www.
leadershipacademy.nhs.uk/]. Accessed 13 Aug 2018.

56. Leadership for Clinicians. [https://www.e-lfh.org.uk/programmes/leadership-
for-clinicians/]. Accessed 13 Aug 2018.

57. Frehywot S, Vovides Y, Talib Z, Mikhail N, Ross H, Wohltjen H, et al. E-
learning in medical education in resource constrained low- and middle-
income countries. Hum Resour Health. 2013;11:4–4.

58. Asghari M, Kazemi A, Alizadeh M, Heidarzadeh S, Asghari F, Safari H, et al.
The challenges of E-learning faces in medical sciences education from the
viewpoints of the academic staff. Future Med Educ J. 2012;2:8–12.

Tudor Car et al. Human Resources for Health  (2018) 16:44 Page 9 of 9

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



1.

2.

3.

4.

5.

6.

Terms and Conditions
 
Springer Nature journal content, brought to you courtesy of Springer Nature Customer Service Center GmbH (“Springer Nature”). 
Springer Nature supports a reasonable amount of sharing of  research papers by authors, subscribers and authorised users (“Users”), for small-
scale personal, non-commercial use provided that all copyright, trade and service marks and other proprietary notices are maintained. By
accessing, sharing, receiving or otherwise using the Springer Nature journal content you agree to these terms of use (“Terms”). For these
purposes, Springer Nature considers academic use (by researchers and students) to be non-commercial. 
These Terms are supplementary and will apply in addition to any applicable website terms and conditions, a relevant site licence or a personal
subscription. These Terms will prevail over any conflict or ambiguity with regards to the relevant terms, a site licence or a personal subscription
(to the extent of the conflict or ambiguity only). For Creative Commons-licensed articles, the terms of the Creative Commons license used will
apply. 
We collect and use personal data to provide access to the Springer Nature journal content. We may also use these personal data internally within
ResearchGate and Springer Nature and as agreed share it, in an anonymised way, for purposes of tracking, analysis and reporting. We will not
otherwise disclose your personal data outside the ResearchGate or the Springer Nature group of companies unless we have your permission as
detailed in the Privacy Policy. 
While Users may use the Springer Nature journal content for small scale, personal non-commercial use, it is important to note that Users may
not: 
 

use such content for the purpose of providing other users with access on a regular or large scale basis or as a means to circumvent access

control;

use such content where to do so would be considered a criminal or statutory offence in any jurisdiction, or gives rise to civil liability, or is

otherwise unlawful;

falsely or misleadingly imply or suggest endorsement, approval , sponsorship, or association unless explicitly agreed to by Springer Nature in

writing;

use bots or other automated methods to access the content or redirect messages

override any security feature or exclusionary protocol; or

share the content in order to create substitute for Springer Nature products or services or a systematic database of Springer Nature journal

content.
 
In line with the restriction against commercial use, Springer Nature does not permit the creation of a product or service that creates revenue,
royalties, rent or income from our content or its inclusion as part of a paid for service or for other commercial gain. Springer Nature journal
content cannot be used for inter-library loans and librarians may not upload Springer Nature journal content on a large scale into their, or any
other, institutional repository. 
These terms of use are reviewed regularly and may be amended at any time. Springer Nature is not obligated to publish any information or
content on this website and may remove it or features or functionality at our sole discretion, at any time with or without notice. Springer Nature
may revoke this licence to you at any time and remove access to any copies of the Springer Nature journal content which have been saved. 
To the fullest extent permitted by law, Springer Nature makes no warranties, representations or guarantees to Users, either express or implied
with respect to the Springer nature journal content and all parties disclaim and waive any implied warranties or warranties imposed by law,
including merchantability or fitness for any particular purpose. 
Please note that these rights do not automatically extend to content, data or other material published by Springer Nature that may be licensed
from third parties. 
If you would like to use or distribute our Springer Nature journal content to a wider audience or on a regular basis or in any other manner not
expressly permitted by these Terms, please contact Springer Nature at 
 

onlineservice@springernature.com
 

mailto:onlineservice@springernature.com

