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Abstract

Responding to critical shortages of physicians, most sub-Saharan countries have scaled up training of non-
physician clinicians (NPCs), resulting in a gradual but decisive shift to NPCs as the cornerstone of healthcare
delivery. This development should unfold in parallel with strategic rethinking about the role of physicians
and with innovations in physician education and in-service training. In important ways, a growing number of
NPCs only renders physicians more necessary — for example, as specialized healthcare providers and as leaders,
managers, mentors, and public health administrators. Physicians in sub-Saharan Africa ought to be trained in
all of these capacities. This evolution in the role of physicians may also help address known challenges to the
successful integration of NPCs in the health system.
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decade ago, sub-Saharan Africa accounted for 24% of

the global disease burden, but was served by only four

percent of the global health workforce.! This shortage
has led the World Health Organization (WHO) to support
the training of new cadres of health workers, including
non-physician clinicians (NPCs).? In different sub-Saharan
countries, NPCs are known as clinical officers, health officers,
physician assistants, nurse practitioners, nurse clinicians, or
associate clinicians. We shall use the definition of NPCs as
health workers who have fewer clinical skills than physicians
but more than nurses.? Since this definition is based on skills
not on formal training, nurses with added training for or rich
experience in delegated HIV care may also count as NPCs;
so may physicians’ assistants or surgical clinical officers with
shorter training than nurses, if they have “more” clinical
skills. Despite shorter training than that of physicians, NPCs
are capable of many of the diagnostic and therapeutic tasks of
physicians. In many areas, they already manage regular clinic
visits, Caesarian sections, hernias, closed fracture care, and
amputations.””’
This development in NPC deployment should unfold in
parallel with strategic rethinking about the role of physicians
and with critical innovations in physician education and in-
service training. Many sub-Saharan countries have recently
scaled up NPC training.*”'' In 2007, the reported number
of NPCs already equaled or exceeded that of physicians
in nine sub-Saharan countries.” In 2009, 84% and 92% of
cesarean sections, obstetric hysterectomies, and laparotomies
for ectopic pregnancy in Tanzania and Mozambique
(respectively) were already performed by NPCs."” In 2010,
NPCs were recognized in 47 of the 54 African countries.” In
2014, researchers were unable to find a single Ethiopian health
facility that had not yet shifted any HIV-related clinical task to
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NPCs." Currently, many countries in the region have human
resources for health (HRH) strategic plans that commit to
NPC training, for example, in the complex treatment of
multi-drug resistant tuberculosis.”>'® This may signal that
NPCs’ deployment has finally gained full acceptance by local
health sector leaders.

The combined effect of the physician and nursing brain drain
to urban, for-profit, and international settings and the boost
in NPC training is a quiet but compelling transformation in
the composition of sub-Saharan Africa’s health workforce. In
the new health system, NPCs perform a significant portion of
diagnostic and therapeutic tasks traditionally performed by
physicians at the primary and secondary health facility level.
The importance of this transformation in health workforce
composition cannot be overstated. Health services to some
of the world’s most vulnerable populations are increasingly
delivered by NPCs, in specialty areas as diverse as HIV
prevention and treatment, obstetrics care, non-communicable
diseases, and even surgery.

WHO recommendations and a growing body of research
concur that NPCs can achieve impressive patient outcomes,
often as good as physicians.>*”'*"” Training NPCs is less time-
consuming and less expensive than training physicians, while
employing NPCs costs less than employing physicians. And
crucially, NPCs tend to remain in rural and underserved
settings longer and in greater numbers than physicians.'
Most HRH experts agree, however, that several important
challenges must be addressed to maximize the effectiveness
of NPCs in the new health system, including:

1. Paucity of standardized decision-making algorithms and
simplified drug regimens (which NPCs typically need
more than physicians do) and of curricula and teaching
materials tailored to NPCs,'"'>"
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2. NPCs difficult work conditions, limited career
development opportunities, and insufficient professional
status and recognition,*”20

3. Opposition to NPCs from mainstream health
professional societies,**** and occasional conflicts
between NPCs and other health workers'*"*%* and,

4. Limited availability of dedicated faculty and teaching
health facilities for NPC training.

These HRH experts propose important interventions to
address these challenges,>*'1*212227:28 which focus primarily
on improving NPCs own training and work conditions,
for example by increasing NPC salaries and occupational
safety.»'>'” But NPCs are only one component of a broader
health service delivery chain, which comprises other
health workers such as physicians, nurses, midwives, and
community health workers. All health workers must work
together to deliver high quality health services. Major changes
to one component of such an integrated system require
complementary adaptations elsewhere.
This editorial explores the evolving role of physicians in
sub-Saharan Africa consequent to the growing utilization of
NPCs (as well as other mid-level health workers). Even in a
predominantly NPC-based health system, physicians remain
highly necessary—although sometimes in non-traditional
roles. Therefore, the editorial outlines a set of competency
domains and new tasks for physicians in sub-Saharan health
systems. All operate under the assumption that the majority
of diagnostic and therapeutic tasks at the primary and
secondary health facility level will be performed by NPCs. It
also proposes ways in which sub-Saharan training programs
can support physicians in their new roles. Finally, it points
out how such training for physicians could help address HRH
experts’ challenges to the successful integration of NPCs in
sub-Saharan health systems.

Physicians’ Roles in a New Healthcare Delivery System

In an NPC-based health system, physicians retain critical
clinical roles. Asanillustration, in HIV care, physicians remain
necessary for the initiation of second-line antiretrovirals,
treatment of severe opportunistic infections, management
of severe medication side effects, and in several aspects of

pediatric HIV care.? Accordingly, HIV care “minimum teams”
in sub-Saharan countries continue to include a physician.”
In other specialty areas, physicians are similarly needed to
address advanced medical conditions-examples include
decompensated heart failure and diabetic ketoacidosis—
and to perform major surgical interventions such as open
abdominal surgeries.*'* Lastly, physicians must also mentor,
supervise, and serve as consultants to NPCs and other mid-
level health workers on complex clinical cases.>****** In several
sub-Saharan countries and for multiple types of surgery, for
instance, NPCs perform as well as qualified surgeons within
the limited scope of their training or skill level, but only with
strong mentoring and supervision by physicians.*'?
Task-shifting to NPCs enables health systems to function
with fewer physicians, but it also creates non-clinical tasks
for physicians. In NPC-based health systems, physicians find
themselves leading and managing multidisciplinary health
teams comprising NPCs, primary care nurses, allied health
professionals, community health workers, and even non-
clinical staff, such as social workers.*>*® Where physicians
are found (they are often missing from remote rural areas),
increasingly one of their main tasks is to mentor and supervise
NPCs at the primary and secondary health facility level—
and even in some tertiary health facilities (such as Mulago
Hospital in Uganda, as one of us experienced in person).
Integrated and interdependent health service delivery chains
are an imperative everywhere,*>****%* but in sub-Saharan
Africa, they take on special importance.

The Table outlines a set of competency domains for
physicians in health systems where some of their traditional
diagnostic and therapeutic tasks have been shifted to NPCs.
Each domain is named after one of WHO’s health system
strengthening building blocks.***” Within each competency
domain is listed a series of non-clinical tasks performed by
physicians, the sum of which helps define the additional
new roles for physicians in NPC-based health systems. The
Table should be taken as a first approximation of a framework
that further research should assess and improve. It is not
entirely complete. In particular, important tasks might be
missing, and the relationship and division of labor between
physicians and NPCs may need to be nuanced further, as the

Table. Potential New Competency Domains and a Model of Associated New Tasks for Physicians in NPC-Based Health Systems

Competency Domain Tasks

Health service delivery

Health workforce capacity building

. Clinical consultation on complex cases
. Leadership and management of clinical programs and multidisciplinary health teams
. Mentoring and clinical supervision at point of care of NPCs and other health workers
. Health worker training and evaluation

. Development and implementation of M&E and QI plans for clinical programs

Health information systems .

Research and scholarship in health service delivery

. Reporting about disease trends and effectiveness of public health interventions

Access to essential medical products and
technologies

. Program management

. Advocacy and fund-raising

Financing

. Program management: costing analysis and tracking

. Strategic and analytical thinking

Leadership and governance

. Team-building, communication, task delegation, decision-making, problem solving, work-place
dynamics, liability

. Program management: planning, organization, coordination

Abbreviations: NPC, non-physician clinician; M&E, monitoring and evaluation; Ql, quality Improvement.

Sources: References 36, 37, and authors’ suggestions.
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evidence basis grows. For example, some highly-experienced
NPCs might be able to perform nearly all of the clinical tasks
herein assigned to physicians, or even mentor and supervise
physicians in some of those tasks. However, as a general rule
across specialty areas, it would be unsafe to expect NPCs to
perform all clinical tasks without physician engagement and
patients continue to expect such engagement.

A fair concern about a physician workforce skilled in
leadership and in team and program management is that
some physicians might abandon their clinical roles altogether
or use their newly acquired skills to move out of the health
sector. However, the larger brain drain of physicians occurs
from clinical roles in the public sector to similar roles in the
private for-profit or international health sectors.” Aligning
and integrating the skills of physicians to those of NPCs and
other mid-level health workers may adjust expectations and
potentially reduce physicians’ frustration-related burnout,
facilitating their retention in underserved areas.”

Training Physicians for Their New Roles

Training programs in sub-Saharan Africa should formally
and fully prepare physicians for their new roles, including
their non-clinical tasks, in an NPC-based health system.**>*
In the new system, physicians will often function in these
new roles, in addition to their clinical role, immediately upon
their graduation.**! Curricula and training modules should
build capacity in leadership and team management, program
management and implementation, health service delivery
research (which includes operational research, monitoring
and evaluation, and impact evaluation), and other pertinent
pedagogical areas. To foster synergy and cooperation with
NPCs and other members of multidisciplinary health teams,
a significant portion of physician training ought to take place
together with NPC trainees and other health workers in
training. Medical schools like Jimma and Gondar in Ethiopia,
the School of Medicine at the University of Rwanda, and the
Faculty of Medicine at Mbarara University in Uganda already
emphasize inter-professional training as a way to prepare
future health workers for the complexities of delivering health
services in remote rural areas and specifically for interacting
effectively with cadres different than one’s own.

With notable exceptions (including also medical schools in
Makerere in Uganda, Ibadan in Nigeria, and Accra in Ghana,
among others), sub-Saharan physician training has not yet
broadly transformed itself to reflect physicians’ future roles in
a NPC-based health system.'"**"** Partly as a result, among
medical and nursing students in sub-Saharan Africa, “the role
of health managers is not as valued as the roles of surgeon,
specialist, or clinical nurse”* However, curricula whose near-
sole focus is the acquisition of clinical skills are now less
helpful than they used to be. Alongside clinical skills, which
remain critical, curricula in pedagogical areas such as the
ones mentioned above would keep physician training aligned
to the actual tasks awaiting medical graduates in sub-Saharan
Africa’s poor and underserved areas.’>*

The new pedagogical areas could be taught as longitudinal
modules over the entire course of medical school, for
instance, by addressing complex health service delivery
challenges in multidisciplinary health teams encompassing
both medical and NPC trainees. Fresh medical graduates

will not be consummate managers (any more than they will
immediately be specialists in any one area of medicine) but
some substantial preparation for the public health sector and
health service delivery chains of the future seems essential.
Such preparation warrants some reduction in coursework
that is less relevant to health service delivery in resource-poor
settings than it is for resource-rich settings domestically and
abroad.”

To be fair, not all medical graduates will end up mentoring and
supervising NPCs. But lack of training is usually worse than
redundant training; and medical graduates in sub-Saharan
Africa will often embark on leadership and management roles
immediately or shortly after graduation.®*! Medical schools
need to prepare future physicians to play these roles effectively.
And they should also prepare them to be excellent clinicians
for local underserved populations, because in a NPC-based
health system physicians retain a significant clinical role.

Positive Impact on Non-physician Clinician Functioning?

The evolution in physicians’ roles and training may also turn

out to help address three out of the four challenges noted by

HRH experts to NPC success, which we mentioned earlier:

1. Training physicians to play new roles in an NPC-based
health system could foster strategic rethinking regarding
the roles of NPCs in health service delivery, on the parts
of trainers and trainees alike. That could accelerate the
development of standardized curricula and training
modules for NPCs.

2. Greater emphasis on inter-professional collaboration
and team building in physicians’ education and in-
service training may help medical graduates and their
trainers relate to NPCs and acknowledge the centrality
of NPCs in the new health system. That recognition by
physicians could build support for improving NPCs
work conditions.®**%

3. Such recognition among medical graduates and their
trainers may eventually reach physicians’ professional
societies and reduce resistance to NPCs there. Training
physicians, NPCs, and other health workers together
for future collaboration could also help reduce future
friction between all.

Conclusion

Medicine has recreated itself many times over as diseases,
technologies, administrative models, and roles of physicians
and other health workers have evolved. The justification for
these adaptations has always been the need to foster patients’
health interests in changing circumstances. Such adaptation
is again called for, so that physicians in underserved settings
in sub-Saharan Africa can continue to promote patients
interests, within a changing framework for health service
delivery. Large-scale plans to train more physicians in sub-
Saharan Africa, such as the Human Resources for Health
Program in Rwanda and the Medical Education Partnership
Initiative, should aim not solely to increase the quantity of
graduates, but also to model their training to the emergence of
NPC-based health systems. Such transformation in physician
training may also turn out to improve the effectiveness and
integration of NPCs within the health service delivery chain
of remote rural areas in sub-Saharan Africa. However, since
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physicians remain necessary in clinical and non-clinical roles,
the drive to train more of them is warranted, even in NPC-
based health systems.

Researchers should characterize more precisely the ideal
division of labor in sub-Saharan and other underserved
settings between physicians, NPCs, nurses, and other health
workers and administrators. Prospective studies of pilot
training programs are one way forward. Meanwhile, physician
training should already start to prepare physicians for this
shift of focus.

Acknowledgments

For helpful comments on earlier versions, we are grateful
to Till Barnighausen (Harvard TH Chan School of Public
Health, Boston, MA, USA and Africa Centre, Mtubatuba,
KwaZulu Natal, South Africa) and to anonymous referees.
NE was funded by the Department of Global Health and
Population, Harvard TH Chan School of Public Health, Boston,
MA, USA (http://www.hsph.harvard.edu/global-health-and-
population/). CC and NE were funded by the Department
of Global Health and Social Medicine, Harvard Medical
School, Boston, MA, USA (http://ghsm.hms.harvard.edu/).
PK was funded by School of Medicine, National University
of Rwanda, Butare, Rwanda (http://www.nur.ac.rw/). SAH
was funded by the Institute for Ethics, History, and the
Humanities at the Geneva University, Geneva, Switzerland
(http://www.unige.ch/medecine/index.html), and the Swiss
National Science Foundation, Bern, Switzerland (http://
www.snf.ch/en/Pages/default.aspx) —grant PP0O0P3_123340.
The funding sources were not involved in study design, data
collection and analysis, decision to publish, or preparation of
the manuscript.

Ethical issues
Not applicable.

Competing interests
The authors declare that they have no conflict of interests related to this article.

Authors’ contributions

NE wrote the first draft. All authors had full access to all the sources in the
study, and participated in the conception and design of the study, analysis and
interpretation of data, and revision of the manuscript for important intellectual
content. All authors approved the final version.

Authors’ affiliations

'Department of Global Health and Population, Harvard TH Chan School of
Public Health, Boston, MA, USA. ZDivision of Global Health Equity, Brigham
and Women'’s Hospital, and Department of Global Health and Social Medicine,
Harvard Medical School, Boston, MA, USA. 3School of Medicine, University of
Rwanda, Butare, Rwanda. *Institute for Ethics, History, and the Humanities,
Faculty of Medicine, Geneva University, Geneva, Switzerland.

References

1. World Health Organization (WHO). The world health report 2006:
Working together for health. Geneva: WHO; 2006.

2.  World Health Organization (WHO). Treat Train Retain. Task
shifting: rational redistribution of tasks among health workforce
teams: global recommendations and guidelines. Geneva: WHO;
2008.

3. Mullan F, Frehywot S. Non-physician clinicians in 47 sub-
Saharan African countries. Lancet. 2007;370(9605):2158-2163.

4.  World Health Organization (WHO). Optimize MNH: Optimizing
health worker roles to improve access to key maternal and

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

newborn health interventions through task shifting. Geneva:
WHO; 2012.

Wilhelm TJ, Thawe IK, Mwatibu B, Mothes H, Post S. Efficacy of
major general surgery performed by non-physician clinicians at a
central hospital in Malawi. Trop Doct. 2011;41:71-75.

Emdin CA, Chong NJ, Millson PE. Non-physician clinician
provided HIV treatment results in equivalent outcomes as
physician-provided care: a meta-analysis. J Int AIDS Soc.
2013;16:18445.

Chilopora G, Pereira C, Kamwendo F, Chimbiri A, Malunga E,
Bergstrom S. Postoperative outcome of caesarean sections and
other major emergency obstetric surgery by clinical officers and
medical officers in Malawi. Hum Resour Health. 2007;5:17.
Fonn S, Ray S, Blaauw D. Innovation to improve health care
provision and health systems in sub-Saharan Africa - promoting
agency in mid-level workers and district managers. Glob Public
Health. 2011;6(6):657-668. doi:10.1080/17441692.2010.489905
NAM. Task shifting: successes from Mozambique and Rwanda.
AIDSMap 2008; http://www.aidsmap.com/Task-shifting-
successes-from-Mozambique-and-Rwanda/page/1277962/.
Accessed February 8, 2013.

Shumbusho F, van Griensven J, Lowrance D, et al. Task
shifting for scale-up of HIV care: evaluation of nurse-centered
antiretroviral treatment at rural health centers in Rwanda. PLoS
Med. 2009;6(10):e1000163. doi:10.1371/journal.pmed.1000163
Gopinathan U, Lewin S, Glenton C. A review of large-scale
programmes for scaling up human resources for health in
low- and middle-income countries--study in progress (Annex
7: Evidence base). WHO recommendations--optimizing health
worker roles to improve access to key maternal and newborn
health interventions through task shifting. Geneva: WHO;
2012:35-42.

Chu K, Rosseel P, Gielis P, Ford N. Surgical task shifting in Sub-
Saharan Africa. PLoS Med. 2009;6(5):e1000078. doi:10.1371/
journal.pmed.1000078

Africa Network for Associate Clinicians (ANAC) Community of
Practice (COP). Strategic plan, 2013-2017 (draft 3), May 2012.
Sherr K, Pfeiffer J, Mussa A, et al. The role of nonphysician
clinicians in the rapid expansion of HIV care in Mozambique.
J Acquir Immune Defic Syndr. 2009;52 Suppl 1:S20-S23.
doi:10.1097/QAI.0b013e3181bbc9c0

South African Department of Health. Strategic plan 2014/15-
2018/19. Pretoria: Minstry of Health; 2014. Accessed July 20,
2015.

Johns B, Asfaw E, Wong W, et al. Assessing the costs and effects
of antiretroviral therapy task shifting from physicians to other
health professionals in ethiopia. J Acquir Immune Defic Syndr.
2014;65(4):e140-147. doi:10.1097/QAI.0000000000000064
Callaghan M, Ford N, Schneider H. A systematic review of task-
shifting for HIV treatment and care in Africa. Hum Resour Health.
2010;8:8.d0i:10.1186/1478-4491-8-8

Bergstrom S. Training non-physician mid-level providers of
care (associate clinicians) to perform caesarean sections in
low-income countries. Best Pract Res Clin Obstet Gynaecol.
2015;29(8):1092-1101. doi:10.1016/j.bpobgyn.2015.03.016
Samb B, Celletti F, Holloway J, Van Damme W, De Cock KM,
Dybul M. Rapid expansion of the health workforce in response
to the HIV epidemic. N Engl J Med. 2007;357(24):2510-2514.
doi:10.1056/NEJMsb071889

Brentlinger PE, Assan A, Mudender F, et al. Task shifting in
Mozambique: cross-sectional evaluation of non-physician
clinicians’ performance in HIV/AIDS care. Hum Resour Health.
2010;8:23.  doi:10.1186/1478-4491-8-23

Chen LC. Striking the right balance: health workforce retention in
remote and rural areas. Bull World Health Organ. 2010;88(5):323.

152 |

International Journal of Health Policy and Management, 2016, 5(3), 149-153


http://www.hsph.harvard.edu/global-health-and-population/
http://www.hsph.harvard.edu/global-health-and-population/
http://ghsm.hms.harvard.edu/
http://www.nur.ac.rw/
http://www.unige.ch/medecine/index.html
http://www.snf.ch/en/Pages/default.aspx
http://www.snf.ch/en/Pages/default.aspx
http://dx.doi.org/10.1080/17441692.2010.489905
http://www.aidsmap.com/Task-shifting-successes-from-Mozambique-and-Rwanda/page/1277962/
http://www.aidsmap.com/Task-shifting-successes-from-Mozambique-and-Rwanda/page/1277962/
http://dx.doi.org/10.1371/journal.pmed.1000163
http://dx.doi.org/10.1371/journal.pmed.1000078
http://dx.doi.org/10.1371/journal.pmed.1000078
http://dx.doi.org/10.1097/QAI.0b013e3181bbc9c0
http://dx.doi.org/10.1097/QAI.0000000000000064
http://dx.doi.org/10.1186/1478-4491-8-8
http://dx.doi.org/10.1016/j.bpobgyn.2015.03.016
http://dx.doi.org/10.1056/NEJMsb071889
http://dx.doi.org/10.1186/1478-4491-8-23

Eyal et al

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

doi:10.2471/BLT.10.078477

Sprague C, Chersich MF, Black V. Health system weaknesses
constrain access to PMTCT and maternal HIV services in
South Africa: a qualitative enquiry. AIDS Res Ther. 2011;8:10.
doi:10.1186/1742-6405-8-10

Colvin CJ, de Heer J, Winterton L, et al. A systematic review
of barriers and facilitators to the implementation of task-shifting
in midwifery programmes. WHO recommendations. Optimizing
health worker roles to improve access to key maternal and
newborn health interventions through task shifting. Annex 7:
Evidence base. Geneva: WHO; 2012:20-24.

Huicho L, Scherpbier RW, Nkowane AM, Victora CG. How much
does quality of child care vary between health workers with
differing durations of training? An observational multicountry
study. Lancet. 2008;372(9642):910-916. doi:10.1016/S0140-
6736(08)61401-4

McPake B, Mensah K. Task shifting in health care in resource-
poor countries. Lancet. 2008;372(9642):870-871. doi:10.1016/
S0140-6736(08)61375-6

Yakam JC, Gruenais ME. Involving new actors to achieve
ART scaling-up: difficulties in an HIV/AIDS counselling and
testing centre in Cameroon. Int Nurs Rev. 2009;56(1):50-57.
doi:10.1111/j.1466-7657.2008.00680.x

Lutalo IM, Schneider G, Weaver MR, et al. Training needs
assessment for clinicians at antiretroviral therapy clinics:
evidence from a national survey in Uganda. Hum Resour Health.
2009;7:76.  doi:10.1186/1478-4491-7-76

Lehmann U, Van Damme W, Barten F, Sanders D. Task shifting:
the answer to the human resources crisis in Africa? Hum Resour
Health. 2009;7:49. doi:10.1186/1478-4491-7-49

Hirschhorn LR, Oguda L, Fullem A, Dreesch N, Wilson P.
Estimating health workforce needs for antiretroviral therapy
in resource-limited settings. Hum Resour Health. 2006;4:1.
doi:10.1186/1478-4491-7-49

Wilson IB, Landon BE, Hirschhorn LR, et al. Quality of HIV
care provided by nurse practitioners, physician assistants, and
physicians. Ann Intern Med. 2005;143(10):729-736.

Moosa S, Mash B, Derese A, Peersman W. The views of key
leaders in South Africa on implementation of family medicine:

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

critical role in the district health system. BMC Fam Pract.
2014;15:125.  doi:10.1186/1471-2296-15-125

Royal College of Physicians and Surgeons of Canada (Jason R.
Frank). The CanMEDS 2005 Physician Competency Framework.
Ottawa; 2005.

Frenk J. Reinventing primary health care: the need for systems
integration. Lancet. 2009;374(9684):170-173. doi:10.1016/
S0140-6736(09)60693-0

World Health Organization (WHO). The world health report 2008:
primary health care - now more than ever. Geneva: WHO; 2008.
Kim JY, Farmer P, Porter ME. Redefining global health-care
delivery. Lancet. 2013;382(9897):1060-1069. doi:10.1016/
S0140-6736(13)61047-8

World Health Organization (WHO). Systems Thinking for Health
Systems Strengthening. Geneva: WHO; 2009.

World Health Organization (WHO). Every Body’s Business:
Strengthening Health Systems to Improve Health Outcomes
WHO’s Framework for action. Geneva: WHO; 2007.
Dussault G, Franceschini MC. Not enough there, too many
here: understanding geographical imbalances in the distribution
of the health workforce. Hum Resour Health. 2006;4:12.
doi:10.1186/1478-4491-4-12

Burch VC, McKinley D, van Wyk J, et al. Career intentions of
medical students trained in six sub-Saharan African countries.
Educ Health (Abingdon). 2011;24(3):614.

Frenk J, Chen L, Bhutta ZA, et al. Health professionals for a new
century: transforming education to strengthen health systems in
an interdependent world. Lancet. 2010;376(9756):1923-1958.
doi:10.1016/S0140-6736(10)61854-5

Dwyer J, Paskavitz M, Vriesendorp S, Johnson S. An urgent call
to professionalize leadership and management in health care
worldwide. Management Sciences for Health Occasional papers
No. 4; 2006.

WHO Regional Committee for Africa. Road Map for Scaling up
the Human Resources for Health for Improved Health Service
Delivery in the African Region 2012-2025. Luanda; 2012.
Eyal N, Hurst SA. Physician brain drain: can nothing be done?
Public Health Ethics. 2008;1(2):180-192.

International Journal of Health Policy and Management, 2016, 5(3), 149-153

| 153


http://dx.doi.org/10.2471/BLT.10.078477
http://dx.doi.org/10.1186/1742-6405-8-10
http://dx.doi.org/10.1016/S0140-6736(08)61401-4
http://dx.doi.org/10.1016/S0140-6736(08)61401-4
http://dx.doi.org/10.1016/S0140-6736(08)61375-6
http://dx.doi.org/10.1016/S0140-6736(08)61375-6
http://dx.doi.org/10.1111/j.1466-7657.2008.00680.x
http://dx.doi.org/10.1186/1478-4491-7-76
http://dx.doi.org/10.1186/1478-4491-7-49
http://dx.doi.org/10.1186/1478-4491-7-49
http://dx.doi.org/10.1186/1471-2296-15-125
http://dx.doi.org/10.1016/S0140-6736(09)60693-0
http://dx.doi.org/10.1016/S0140-6736(09)60693-0
http://dx.doi.org/10.1016/S0140-6736(13)61047-8
http://dx.doi.org/10.1016/S0140-6736(13)61047-8
http://dx.doi.org/10.1186/1478-4491-4-12
http://dx.doi.org/10.1016/S0140-6736(10)61854-5

