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The physician-scientists: rare species in Africa
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Abstract

There is paucity of physician-scientists in Africa, resulting in overt dependence of clinical practice on research findings from advanced "first world"
countries. Physician-scientists include individuals with a medical degree alone or combined with other advanced degrees (e.g. MD/MBChB and PhD)
with a career path in biomedical/ translational and patient-oriented/evaluative science research. The paucity of clinically trained research scientists
in Africa could result in dire consequences as exemplified in the recent Ebola virus epidemic in West Africa, where shortage of skilled clinical
scientists, played a major role in disease progression and mortality. Here we contextualise the role of physician-scientist in health care
management, highlight factors limiting the training of physician-scientist in Africa and proffer implementable recommendations to address these
factors.
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Introduction

While, countries in Africa bear the highest burden of poverty-related
and neglected infectious diseases worldwide, health research
originating from these regions remains very low [1]. The high
incidence of transmittable and communicable disease such as
malaria (88% of 214 million new cases of malaria worldwide in
2015) [2], HIV/AIDS and Tuberculosis [3] and non-communicable
diseases including cardiovascular disease and tobacco related
conditions [4] necessitates the need for strengthening clinical
research in Africa. Although, the problems facing medical research
in Africa is multifaceted, a major identifiable problem is the lack of
proper career structures within medical schools or biomedical
research institutions in Africa [5]. The curricula for biomedical
science courses in many universities in Africa do not inspire students
to consider a career in medical research and lacks teaching on
recent advances in the field of medicine [5]. As the 21% century
unfolds, unprecedented discovery in the life sciences has redefined
ways in which medical research is being conducted and, ultimately,
how biomedical research leads to improvements in health [6].
However, while research scientists continually produce new
knowledge relevant to clinical care, a good majority of these are not
incorporated into clinical practice [7] and clinical problems are rarely
translated into research projects [8]. Physician-scientists play a vital
role in filling this gap as they engage in both clinical practice and
research [9]. Physician-scientists include those with a medical
degree (MD or MBChB) alone or combined with other advanced
degrees (i.e. MD/MBChB and PhD) with a career path in research
anywhere along the entire spectrum of biomedicine, ranging from
basic science, through translational and patient-oriented research,
to the evaluative sciences [10]. This enables them to translate
research findings into clinic practice as well as develop clinically
relevant research questions based on clinical issues they encounter
in practice or at bedside [11, 12]. In Africa, there is paucity of these
group of heterogeneous individuals (Physician-scientists) [13, 14].

Commentary

Paucity of physician-scientist workforce in Africa: lesson
from the Ebola virus outbreak: In the ever changing clinical
practice environment of the 21% century medicine [15], biomedical
research has been acknowledged as a powerful tool for solving
health challenges [16] and plays a very important role in the
provision of healthcare [17]. However, the act of engaging in
biomedical research is lacking in the overwhelming majority of
countries in Africa [16]. Although, there has been an improvement
in health research publications (from 3623 in 2000 to 12,709 in
2014) [18], 52% of which was contributed by three countries
(South Africa, Nigeria and Kenya) [18], practice of biomedical
research in the continent is yet to reach an acceptable level [17].
Gross dependence of medical practice on research findings from the
technologically advanced world is still the norm in most African
countries and has presented with numerous challenges in the
management of some diseases [17]. In order to tackle the present
scourge of enormous healthcare burdens appropriately, countries in
Africa need well-trained physician-scientists workforce to lead
research endeavours and to train future clinical researcher [14]. In
a continent plagued by massive and continuous emigration of
physicians to high income countries [19], little is known about the
present capacity of the physician-scientists workforce in Africa. The
paucity of clinically trained research scientists in Africa could present
with dire consequences as exemplified in the recent Ebola virus
epidemic in West Africa. The recent Ebola virus epidemic that
claimed the life of 11, 310 individuals in three countries in West
Africa (Guinea, Liberia and Sierra Leone) [20] exposed the

weakness and fragility of many of Africa's healthcare systems [21].
One of the major challenges of combating the Ebola virus epidemic
in majority of these West African countries was the lack of local
expertise [22]. According to Christian Bréchot, the president of the
Pasteur Institute in Paris, “the Ebola virus outbreak exposed the
shortage of skilled scientists and health-care workers able to
diagnose the disease"[23]. Similarly, Ameenah Gurib-Fakim, a
scientist and the president of Mauritius, wrote that "the shortage of
clinical scientists, epidemiologists and diagnostics laboratories to
survey and curtail the disease played a major role in the devastating
impact witnessed during the Ebola virus crisis"[24]. Furthermore,
Ameenah Gurib-Fakim stated that “the Ebola virus crisis highlighted
the grave disconnect between policy and research and it revealed
the absence of strong and credible institutions and underdeveloped
medical research systems in Africa”[24]. Although the immediate
crisis is over and Ebola has vanished from the headlines [25], it
would be a colossal error to let down our guard and declare that the
war is over, as indeed most countries in Africa still remain
vulnerable to a resurgence of Ebola or other forms of communicable
disease outbreaks [25]. It is high time African governments started
investing in the development of physician-scientists. Without their
strong commitment to these endeavours, the transition of basic
science research to clinical practice i.e. bench to bedside [26] would
be significantly compromised [27].

Factors affecting training of physician-scientist: the peculiar
case of Africa

High cost of biomedical research laboratory set-up: Due to
prohibitive costs of biomedical infrastructure and laboratory set-up,
many medical graduates were not exposed to state-of-the-art
practical and pedagogical innovations in the field of biomedical
sciences [5].

Dearth of interest in biomedical research by graduates: The
morale to pursue a career in biomedical research by most medical
graduate in the African setting is low. This was shown in a study by
Azu et al (2013), of the 167 first-year undergraduate medical
students who completed a questionnaire on their choice of career
post medical school, only 27.6% were interested in academic career
in basic medical sciences. This dearth of interest in basic sciences
recorded by the participants was ascribed to lack of interest in
research as indicated by 48% of the participants, not clinically-
orientated (20%), while 12.3% found a career in basic medical
sciences an unattractive choice [28].

Poor remuneration for physician-scientist: Physicians who
choose the biomedical research pathway are poorly remunerated in
comparison to their clinician counterpart [29]. This disparity in
remuneration and seemingly poor training infrastructure makes the
choice of becoming a physician-scientist less attractive in the African
clime. These factors militate against training clinician scientists at
the postgraduate level; and medical graduates tend to opt for the
more financially viable and faster option. Individuals who are
determined to pursue this career path often tend to go in search of
such opportunities further afield.

Limited funds dedicated to biomedical research: An important
benefit of training physician-scientists is their dedication towards
preventive (vaccine discovery) and improved therapeutic (drug
discovery) management of diseases [30]. However, funding is major
factor in sustaining a physician scientist career [29, 30]. Though
bearing about 90% of global disease burden, Africa access only
10% of globally available health research funding [31]. Similarly,
governmental funding for doctors who wish to follow a research
path are very sparse and most clinicians are either not experienced
in grant writing or are unwilling to pass through the rigor of
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securing research grants. When funding is being trimmed due to
austerity measures, there is a higher likelihood of researchers losing
their funding [29, 32]; hence the risk of losing such grants may be a
deterrent to passionately pursuing a physician-scientist career in
Africa. Furthermore, weak intra-Africa networking in the area of
funding research has also hampered the effective use of the sparse
resources for the production of critical mass of quality scientists,
career opportunities and incentives to retain the few available
scientists [31].

Lack of a well-defined clinician researcher career path: The
high burden of diseases in Africa [33-35] demands a home-grown
solution, hence the need for a capable physician-scientist workforce
to participate/lead clinical translational research to accelerate the
potential of scientific breakthroughs in the field of medicine.
Unfortunately, there are no support structures established in the
undergraduate and postgraduate medical training programmes in
most African countries for physicians to transit into physician-
scientist career path [5] except for a few emerging programmes
being initiated by academic institutions in South Africa [13, 14].
Unlike many training programmes in Western Europe and the
Americas, the fact that most medical training institution in Africa
lack a well-defined clinician researcher career path in academic
medicine is an additional barrier to commencement and continuance
of the physician-scientist training programme. To be able to
overcome the burden of diseases in Africa, in-depth scientific
research needs to be made with regards to the basis of common
diseases; and there is nobody better poised to tackle this problem
head-long, than the Africa-trained physician-scientist.

Demand for basic medical services: Due to the high demand for
basic medical services, medical graduates in Africa are required to
go into immediate employment as a service provider. Such forces
beyond the power of the affected individuals also contribute
immensely to the unlikelihood of a medical graduate pursuing a
physician-scientist career directly from medical school. The high
clinical workload often makes it difficult if not impossible to secure
dedicated time to research in a clinical position [30].

Recommendations: The interdisciplinarity derived from becoming
a physician-scientist comes at a price. Irrespective of which one you
are mostly involved in, there is a trade-off of deficiency in the less
practiced profession. In times of funding shortage, physician-
scientists tend to retreat to the more financially viable discipline i.e.
"clinical practice" [32]. Clearly, there exists a dichotomy within and
for the soul of an aspiring physician-scientist and governmental and
non-governmental agencies should put structures in place for better
transition of African medical graduates (who aspire) to pursue the
path of a physician-scientist. In Africa, clinical translational research
as a component of the undergraduate curriculum has not received
the deserved attention in many medical schools [36]. There is
therefore an urgent need to re-assess and improve on the existing
metrics of research among medical trainees in Africa [37]. It is
recommended that all undergraduate medical students be exposed
to a reasonable degree of biomedical research. This would help in
creating awareness about possible physician-scientist career
options. In addition, all postgraduate residency training programmes
should incorporate and emphasize extensive research involvement.
To further combat the present uphill battle, more hospitals should
be supported by the government of various African states, to fund
clinicians who require dedicated time to perform basic medical
research, in various medical fields. The extended length of time
required to finish the basic medical degree, specialize and do a PhD,
needs to be shortened to incentivize the "brave" clinicians who are
willing to delve into the basic science world. This can be achieved by
the establishment of accelerated programmes such as the
MD/MBChB-PhD programmes across Africa. Collaborative linkages

should also be established across Africa, for countries with weaker
physician-scientist training structures to be able to "piggy-back" on
the curriculum of the well-established African countries. Overall, the
journey to developing a breed of physician-scientists in Africa is still
a long one; but we need to leverage on the lessons that we have
learnt in the past to improve the present and provide hope for the
future of African medical research. It is high-time Africa acted
strategically to accelerate generation of talented physician-scientists
workforce, create an enabling environment and incentives to
support/retain existing physician-scientists and attract back those in
diaspora.

Conclusion

Investing in an innovative, structured programme that ensures the
training of new generation of physician-scientists workforce is
essential if Africa is to mitigate the numerous disease challenges
facing greater proportion of her populace. There is an urgent need
for governments in all African countries to support academic and
research institutions in providing better research enabling
environment, accelerate the generation and retention of quality
physician-scientists, create career opportunities in biomedical
research and make available incentives for developing effective tools
to improve clinical practices. This will enhance capacity development
for clinical research within the continent and reduced the overt
dependence of clinical practice on research findings from advanced
"first world" countries.

Competing interests

The authors declare no competing interest.

Authors’ contributions

All authors have read and agreed to the final version of this
manuscript and have equally contributed to its content and
structure.

References

1. Cochrane G, Manville C.Probing the Barriers to
Conducting Clinical Research in Sub-Saharan Africa
2014. Accessed on 1 June 2017.

2. World Health Organisation. WHO Fact Sheet on World
Malaria Report 2015. Accessed on 10 June 2017.

3.  World Health Organisation. WHO Fact sheet on HIV/AIDS
2016. Accessed on 10 June 2017.

4. World Health Organisation. WHO Global status report on
noncommunicable diseases 2015. Acessed on 10 June
2017.

5. Kokwaro G, Kariuki S. Medical research in Africa: problems and
some solutions. Malawi Med J. 2001 Sep; 13(3):
40. PubMed | Google Scholar

6. Zerhouni E. The NIH roadmap. Science. 2003; 302(5642): 63-
72. PubMed | Google Scholar

Page number not for citation purposes 3


http://www.panafrican-med-journal.com/content/article/29/8/full/#ref29
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref 32
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref31
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref33
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref5
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref13
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref 14
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref30
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref32
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref36
http://www.panafrican-med-journal.com/content/article/29/8/full/#ref37
https://www.rand.org/blog/2014/09/probing-the-barriers-to-conducting-clinical-research.html
https://www.rand.org/blog/2014/09/probing-the-barriers-to-conducting-clinical-research.html
https://www.rand.org/blog/2014/09/probing-the-barriers-to-conducting-clinical-research.html
http://www.who.int/malaria/media/world-malaria-report-2015/en/
http://www.who.int/malaria/media/world-malaria-report-2015/en/
http://www.who.int/mediacentre/factsheets/fs360/en/
http://www.who.int/mediacentre/factsheets/fs360/en/
http://www.who.int/mediacentre/factsheets/fs355/en/
http://www.who.int/mediacentre/factsheets/fs355/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Kokwaro%20G%5bauthor%5d+AND++Medical+research+in+Africa:+problems+and+some+solutions
http://scholar.google.com/scholar?hl=en&q=+Medical+research+in+Africa:+problems+and+some+solutions
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Zerhouni%20E%5bauthor%5d+AND++The+NIH+roadmap
http://scholar.google.com/scholar?hl=en&q=+The+NIH+roadmap

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Scott SD, Estabrooks CA, Allen M, Pollock C. A context of
uncertainty: how context shapes nurses' research utilization
behaviors. Qual Health Res. 2008; 18(3): 347-
57. PubMed |Google Scholar

Jansson SM, Benoit C, Casey L, Phillips R, Burns D. In for the
long haul: knowledge translation between academic and
nonprofit organizations. Qual Health Res. 2010; 20(1): 131-
43.PubMed | Google Scholar

Lander B, Hanley GE, Atkinson-Grosjean J. Clinician-scientists
in Canada: barriers to career entry and progress. PLoS One.
2010; 5(10): e13168. PubMed | Google Scholar

Feldman AM. The National Institutes of Health Physician-
Scientist Workforce Working Group Report: A Roadmap for
Preserving the Physician-Scientist. Clin Transl Sci. 2014; 7(4):
289.PubMed | Google Scholar

Roy CC. Survival of clinician scientists. Clinical and
Investigative Medicine. 1997; 20(4): 283.PubMed | Google
Scholar

Estabrooks CA, Norton P, Birdsell JM, Newton MS, Adewale AJ,
Thornley R. Knowledge translation and research careers: Mode
I and Mode II activity among health researchers. Research
Policy. 2008; 37(6-7): 1066-78. Google Scholar

Katz AA, Futter M, Mayosi BM. The intercalated BSc (Med)
Honours/MB ChB and integrated MB ChB/PhD tracks at the
University of Cape Town: Models for a national medical student
research training programme. SAMJ: South African Medical
Journal. 2014; 104(2): 111-3. PubMed |Google Scholar

Kramer B, Veriava Y, Pettifor J. Rising to the challenge:
Training the next generation of clinician scientists for South
Africa. African Journal of Health Professions Education. 2015;
7(2): 153-4: ISSN 2222-288X . Google Scholar

Olasoji HO. Rethinking the Approach to Curriculum Review in
Medical and Dental Education in Nigeria. Journal of Education
and Practice. 2014; 5(32): ISSN 2222-288X . Google Scholar

Zofou D, Samje M, Abimbola S, Norice CT, Traore ZI, Oyediran
O, et al. The needs of biomedical science training in Africa:
Perspectives from the experience of young scientists. African
Journal of Health Professions Education. 2011; 3(2): 9-
12. Google Scholar

Omolase CO, Egberongbe A, Komolafe O, Olasinde A, Omolase
B, Adeosun O. Practice of bio-medical research amongst
doctors in Owo. South African Family Practice. 2015; 57(2):
112-5.Google Scholar

Uthman OA, Wiysonge CS, Ota MO, Nicol M, Hussey GD,
Ndumbe PM, et al. Increasing the value of health research in
the WHO African Region beyond 2015-reflecting on the past,
celebrating the present and building the future: a bibliometric
analysis. BMJ open. 2015; 5(3): e006340. PubMed | Google
Scholar

Tankwanchi ABS, Ozden C, Vermund SH. Physician emigration
from sub-Saharan Africa to the United States: analysis of the
2011 AMA physician masterfile. PLoS Med. 2013; 10(9):
€1001513. PubMed | Google Scholar

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Centers for Disease Control and Prevention. 2014 Ebola
Outbreak in West Africa-Case Counts 2016. Accessed on
6 June 2017.

Masimba Tafirenyika. Ebola: a wake-up call for leaders
2014. Accessed on 6 June 2017.

Mbonye AK, Wamala JF, Nanyunja M, Opio A, Makumbi I,
Aceng JR. Ebola viral hemorrhagic disease outbreak in West
Africa-lessons from Uganda. Afr Health Sci. 2014; 14(3): 495-
501.PubMed | Google Scholar

Brechot C. Train Africa's scientists in crisis response: to prevent
future epidemics, a new international effort must boost West
Africa's scientific and public-health capacity. Nature. 2015;
524(7563): 7-8. Google Scholar

Ameenah  Gurib-Fakim. African governments must
urgently invest in science and research United
Kingdom: The Guardian; 2015. Accessed on 7 June 2017.

Dzau V], Sands P. Beyond the Ebola Battle-winning the war
against future epidemics. N Engl J Med. 2016; 375(3): 203-
4. PubMed | Google Scholar

Rosenberg LE. The physician-scientist: an essential-and fragile-
link in the medical research chain. The Journal of clinical
investigation.  1999; 103(12): 1621-6. PubMed | Google
Scholar

Davila JR. The Physician-Scientist: Past Trends and Future
Directions. Michigan Journal of Medicine. 2016; 1(1): 2470-
9727. Google Scholar

Azu OO, Naidu E, Naidu J. Choice of speciality amongst first-
year medical students in the Nelson R: Mandela School of
Medicine, University of KwaZulu-Natal: original research.
African Journal of Primary Health Care and Family Medicine.
2013; 5(1): 1-7. PubMed | Google Scholar

Pickering CR, Bast RC, Keyomarsi K. How Will We Recruit,
Train and Retain Physicians and Scientists to Conduct
Translational Cancer Research. Cancer. 2015 Mar 15; 121(6):
806-16.PubMed | Google Scholar

Archer SL. The making of a physician-scientist-the process has
a pattern: lessons from the lives of Nobel laureates in medicine
and physiology. Eur Heart J. 2007 Feb; 28(4): 510-
4.PubMed | Google Scholar

Kitau A, Corrah T, Herbst K, Nyirenda T, Agwale S, Makanga M
et al. Correspondence: Strengthening capacity, collaboration
and quality of clinical research in Africa: EDCTP Networks of
Excellence. Tanzania journal of health research. 2009; 11(1):
43253. Google Scholar

Gordon R. The Vanishing Physician Scientist: A Critical Review
and  Analysis.  Account Res. 2012; 19(2): 89-
113. PubMed | Google Scholar

Owolabi MO, Akarolo-Anthony S, Akinyemi R, Arnett D,
Gebregziabher M, Jenkins C et al. The burden of stroke in
Africa: a glance at the present and a glimpse into the future.
Cardiovasc J Afr. 2015 Mar-Apr; 26(2 supp 1): S27-
S38. PubMed | Google Scholar

Page number not for citation purposes 4


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Scott%20SD%5bauthor%5d+AND++A+context+of+uncertainty:+how+context+shapes+nurses+research+utilization+behaviors
http://scholar.google.com/scholar?hl=en&q=+A+context+of+uncertainty:+how+context+shapes+nurses+research+utilization+behaviors
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Jansson%20SM%5bauthor%5d+AND++In+for+the+long+haul:+knowledge+translation+between+academic+and+nonprofit+organizations
http://scholar.google.com/scholar?hl=en&q=+In+for+the+long+haul:+knowledge+translation+between+academic+and+nonprofit+organizations
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lander%20B%5bauthor%5d+AND++Clinician-scientists+in+Canada:+barriers+to+career+entry+and+progress
http://scholar.google.com/scholar?hl=en&q=+Clinician-scientists+in+Canada:+barriers+to+career+entry+and+progress
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Feldman%20AM%5bauthor%5d+AND++The+National+Institutes+of+Health+Physician-Scientist+Workforce+Working+Group+Report:+A+Roadmap+for+Preserving+the+Physician-Scientist
http://scholar.google.com/scholar?hl=en&q=+The+National+Institutes+of+Health+Physician-Scientist+Workforce+Working+Group+Report:+A+Roadmap+for+Preserving+the+Physician-Scientist
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Roy%20CC%5bauthor%5d+AND++Survival+of+clinician+scientists
http://scholar.google.com/scholar?hl=en&q=+Survival+of+clinician+scientists
http://scholar.google.com/scholar?hl=en&q=+Survival+of+clinician+scientists
http://scholar.google.com/scholar?hl=en&q=+Knowledge+translation+and+research+careers:+Mode+I+and+Mode+II+activity+among+health+researchers
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Katz%20AA%5bauthor%5d+AND++The+intercalated+BSc+(Med)+Honours/MB+ChB+and+integrated+MB+ChB/PhD+tracks+at+the+University+of+Cape+Town:+Models+for+a+national+medical+student+research+training+programme
http://scholar.google.com/scholar?hl=en&q=+The+intercalated+BSc+(Med)+Honours/MB+ChB+and+integrated+MB+ChB/PhD+tracks+at+the+University+of+Cape+Town:+Models+for+a+national+medical+student+research+training+programme
http://scholar.google.com/scholar?hl=en&q=+Rising+to+the+challenge:+Training+the+next+generation+of+clinician+scientists+for+South+Africa
http://scholar.google.com/scholar?hl=en&q=+Rethinking+the+Approach+to+Curriculum+Review+in+Medical+and+Dental+Education+in+Nigeria
http://scholar.google.com/scholar?hl=en&q=+The+needs+of+biomedical+science+training+in+Africa:+Perspectives+from+the+experience+of+young+scientists
http://scholar.google.com/scholar?hl=en&q=+Practice+of+bio-medical+research+amongst+doctors+in+Owo
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Uthman%20OA%5bauthor%5d+AND++Increasing+the+value+of+health+research+in+the+WHO+African+Region+beyond+2015?reflecting+on+the+past+celebrating+the+present+and+building+the+future:+a+bibliometric+analysis
http://scholar.google.com/scholar?hl=en&q=+Increasing+the+value+of+health+research+in+the+WHO+African+Region+beyond+2015?reflecting+on+the+past+celebrating+the+present+and+building+the+future:+a+bibliometric+analysis
http://scholar.google.com/scholar?hl=en&q=+Increasing+the+value+of+health+research+in+the+WHO+African+Region+beyond+2015?reflecting+on+the+past+celebrating+the+present+and+building+the+future:+a+bibliometric+analysis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Tankwanchi%20ABS%5bauthor%5d+AND++Physician+emigration+from+sub-Saharan+Africa+to+the+United+States:+analysis+of+the+2011+AMA+physician+masterfile
http://scholar.google.com/scholar?hl=en&q=+Physician+emigration+from+sub-Saharan+Africa+to+the+United+States:+analysis+of+the+2011+AMA+physician+masterfile
https://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/case-counts.html
https://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/case-counts.html
http://www.un.org/africarenewal/magazine/december-2014/ebola-wake-call-leaders
http://www.un.org/africarenewal/magazine/december-2014/ebola-wake-call-leaders
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Mbonye%20AK%5bauthor%5d+AND++Ebola+viral+hemorrhagic+disease+outbreak+in+West+Africa-lessons+from+Uganda
http://scholar.google.com/scholar?hl=en&q=+Ebola+viral+hemorrhagic+disease+outbreak+in+West+Africa-lessons+from+Uganda
http://scholar.google.com/scholar?hl=en&q=+Train+Africas+scientists+in+crisis+response:+to+prevent+future+epidemics+a+new+international+effort+must+boost+West+Africas+scientific+and+public-health+capacity
https://www.theguardian.com/global-development-professionals-network/2015/sep/30/african-governments-must-invest-in-science-and-research
https://www.theguardian.com/global-development-professionals-network/2015/sep/30/african-governments-must-invest-in-science-and-research
https://www.theguardian.com/global-development-professionals-network/2015/sep/30/african-governments-must-invest-in-science-and-research
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Dzau%20VJ%5bauthor%5d+AND++Beyond+the+Ebola+Battle?winning+the+war+against+future+epidemics
http://scholar.google.com/scholar?hl=en&q=+Beyond+the+Ebola+Battle?winning+the+war+against+future+epidemics
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Rosenberg%20LE%5bauthor%5d+AND++The+physician-scientist:+an+essential?and+fragile?link+in+the+medical+research+chain
http://scholar.google.com/scholar?hl=en&q=+The+physician-scientist:+an+essential?and+fragile?link+in+the+medical+research+chain
http://scholar.google.com/scholar?hl=en&q=+The+physician-scientist:+an+essential?and+fragile?link+in+the+medical+research+chain
http://scholar.google.com/scholar?hl=en&q=+The+Physician-Scientist:+Past+Trends+and+Future+Directions
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Azu%20OO%5bauthor%5d+AND++Choice+of+speciality+amongst+first-year+medical+students+in+the+Nelson+R:+Mandela+School+of+Medicine+University+of+KwaZulu-Natal:+original+research
http://scholar.google.com/scholar?hl=en&q=+Choice+of+speciality+amongst+first-year+medical+students+in+the+Nelson+R:+Mandela+School+of+Medicine+University+of+KwaZulu-Natal:+original+research
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Pickering%20CR%5bauthor%5d+AND++How+Will+We+Recruit+Train+and+Retain+Physicians+and+Scientists+to+Conduct+Translational+Cancer+Research
http://scholar.google.com/scholar?hl=en&q=+How+Will+We+Recruit+Train+and+Retain+Physicians+and+Scientists+to+Conduct+Translational+Cancer+Research
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Archer%20SL%5bauthor%5d+AND++The+making+of+a+physician-scientist-the+process+has+a+pattern:+lessons+from+the+lives+of+Nobel+laureates+in+medicine+and+physiology
http://scholar.google.com/scholar?hl=en&q=+The+making+of+a+physician-scientist-the+process+has+a+pattern:+lessons+from+the+lives+of+Nobel+laureates+in+medicine+and+physiology
http://scholar.google.com/scholar?hl=en&q=+Correspondence:+Strengthening+capacity+collaboration+and+quality+of+clinical+research+in+Africa:+EDCTP+Networks+of+Excellence
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Gordon%20R%5bauthor%5d+AND++The+Vanishing+Physician+Scientist:+A+Critical+Review+and+Analysis
http://scholar.google.com/scholar?hl=en&q=+The+Vanishing+Physician+Scientist:+A+Critical+Review+and+Analysis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Owolabi%20MO%5bauthor%5d+AND++The+burden+of+stroke+in+Africa:+a+glance+at+the+present+and+a+glimpse+into+the+future
http://scholar.google.com/scholar?hl=en&q=+The+burden+of+stroke+in+Africa:+a+glance+at+the+present+and+a+glimpse+into+the+future

34. Brinton LA, Figueroa JD, Awuah B, Yarney J, Wiafe S, Wood SN

35.

et al. Breast cancer in Sub-Saharan Africa: opportunities for
prevention. Breast cancer research and treatment. 2014 Apr;
144(3): 467-78. PubMed | Google Scholar

Adeloye D, David RA, Aderemi AV, Iseolorunkanmi A,
Oyedokun A, Iweala EEJ et al. An Estimate of the Incidence of
Prostate Cancer in Africa: A Systematic Review and Meta-
Analysis. Plos One. 2016 Apr 13; 11(4). PubMed | Google
Scholar

36.

37.

Ogeng'o JA, Mwachaka P, Bundi P. Factors influencing research
activity among medical students at University of Nairobi.
Annals of African Surgery. 2010; 6(1). Google Scholar

Ibrahim A, Asuku ME. Stimulating medical students interest in

research: a neglected craft in Africa. Pan Afr Med J. 2012; 13:
12. PubMed | Google Scholar

Page number not for citation purposes 5


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Brinton%20LA%5bauthor%5d+AND++Breast+cancer+in+Sub-Saharan+Africa:+opportunities+for+prevention
http://scholar.google.com/scholar?hl=en&q=+Breast+cancer+in+Sub-Saharan+Africa:+opportunities+for+prevention
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Adeloye%20D%5bauthor%5d+AND++An+Estimate+of+the+Incidence+of+Prostate+Cancer+in+Africa:+A+Systematic+Review+and+Meta-Analysis
http://scholar.google.com/scholar?hl=en&q=+An+Estimate+of+the+Incidence+of+Prostate+Cancer+in+Africa:+A+Systematic+Review+and+Meta-Analysis
http://scholar.google.com/scholar?hl=en&q=+An+Estimate+of+the+Incidence+of+Prostate+Cancer+in+Africa:+A+Systematic+Review+and+Meta-Analysis
http://scholar.google.com/scholar?hl=en&q=+Factors+influencing+research+activity+among+medical+students+at+University+of+Nairobi
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ibrahim%20A%5bauthor%5d+AND++Stimulating+medical+students+interest+in+research:+a+neglected+craft+in+Africa
http://scholar.google.com/scholar?hl=en&q=+Stimulating+medical+students+interest+in+research:+a+neglected+craft+in+Africa

