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Abstract: The MD-PhD programme allows medical students to be trained in one programme and obtain
two degrees, one in medicine and the other in research. In America, some countries in Europe and the
far East, the MBBS is always referred to as MD. However, in UK, Australia, some countries in the Indian
subcontinent and Africa, including Sudan, the MD is a postgraduate degree. The main goal is to produce
physicians-scientist who can conduct clinical work with a researcher mindset. Other benefits are to provide
research leaders, mentors and supervisors for the next generations of doctors. We searched Medline
(PubMed) and Google Scholar for scientific publications published in English since 1950. We used the
keywords MBBS-PhD OR MD-PhD programme AND academic medicine AND Sudan AND research
OR barriers of research OR epidemiology. The Sudan Medical specialization board (SMSB) is the only
postgraduate body in Sudan for training of medical doctors at postgraduate level and candidate will receive
MDs in different clinical specialities after competing four years of training (research dissertation is expected
to be completed in year four). In this review, we proposed that SMSB offer an MD-PhD programme at the
postgraduate level with a duration of 6-7 years, with PhD in clinical epidemiology. Notably, the pandemic
of COVID-19 brought immense recognition and light for the importance of epidemiology in managing the
infectious disease and the management of the high prevalence of non-communicable diseases (diabetes and
hypertension). In addition, clinical epidemiological research requires relatively less funding than molecular
or cellular research. The databases for population studies will allow: how the illness develops, analysing
data with understanding of the social and ethical conditions in Sudan, so researchers can produce solutions
based on innovations with a practical ability to communicate these solutions to different teams. Therefore,
a candidate like this needs to be trained in advanced understanding of statistics, logic, critical thinking,
planning and strategizing skills and the ability to use broad clinical and research knowledge to understand
the link between diseases and traditions and customs of different tribes in Sudan. Therefore, the MD-PhD
programme in Sudan will lead to the establishment of new generations of clinical scientists who will be
able to shed light on the behaviour of different diseases in Sudan including COVID-19 and how to apply

appropriate strategies in management and prevention.
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Introduction

The first MBBS (MD)-PhD programme was first offered in
the USA in 1956. It was provided by different universities
(1,2). Such programme was provided for undergraduate
students as two years in basic sciences followed by
four years as PhD and then followed by two years as
clinical training. Then the candidate will be awarded MD
degree (3,4). Cambridge university started MBBS/PhD
programme in 1989, which last for nine years. Four years
followed by three years research and then two years in
specialist clinical practice (5). A Similar programme was
established by other UK universities like university college
London, Imperial College London, Manchester, Newcastle
and Leicester (5,6).

The MD-PhD programme was also established in other
countries like Singapore, Japan, Sweden, Switzerland and
South Africa (7-11). Importantly, Abu-Zaid et /. [2016]
suggested the need for the MD-PhD programme in Saudi
Arabia. They based their argument on the benefits of
the MD-PhD programme, such as scholarly activities for
medical students are part of the progress of the country
and the opportunity to produce doctors who can drive
innovation in their country and around the world (12).
Another reason is the fact that there is a severe shortage of
physician-scientists around the world and such programme
can help in filling the gaps in such important profession (12).

To our knowledge, this represents a first report to
call for this innovative programme in Sudan at level of
postgraduate. Furthermore, there is no programme for
the award of MD-PhD in Sudan. The majority of the
clinicians in Sudan are involved in clinical practice, with
few clinicians are able to conduct clinical or basic research.
Implementation of the MD-PhD programme will not be
simple due to various reasons:

() Funding constitutes one of the significant
challenges against this program. Most MD
candidates in SMSB are self-funded; extending
the duration to seven or eight years will burden
the candidate unless external fund resources are
available through different sponsorship bodies.

(II) Another challenge will be the long duration of the
MD-PhD program; MD candidates are more likely
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to have their subspecialty training immediately
after completing the MD degree (4 years MD +
2 years). This per se may discourage some
candidates from pursuing research career. This
again emphasis the need to support candidates with
research and academic interest.

(III) The introduction of the MD-PhD program will
need a considerable effort in term of coordination
and collaboration between different stakeholder’s
and research leaders to adopt this program and
to learn from the experience gained by different
programs in different countries about the MBBS-
PhD program. Ultimately this may allow for
establishment and designing a community oriented
curriculum model of MD-PhD in Sudan that will
be aligned with the curriculums of medical schools
in Sudan to serve the need of the community and
address health challenges in Sudan (13-15).

"Taking into considerations all these factors, implementation
of the postgraduate MD-PhD may be an excellent option to
fill the gaps of the physician-scientists in Sudan, especially
PhD in epidemiology (16-20). We have recommended
the PhD in clinical epidemiology as an option for various
reasons: (I) to provide clinicians with the ability to conduct
clinical and populations studies; (II) this will help to
promote research culture and endorse the fact that research
is an integral part of the health care system; (III) attraction
of international funds and ability to conduct clinical trials in
Sudan; (IV) the opportunities to establish research centres
dedicated for communicable and non-communicable
diseases; (V) epidemiology requires excellent written and
verbal communication skills, which will increase the national
and international profile of research conducted in Sudan.
The main objective of this article is to discuss whether
implementation of MD-PhD in clinical epidemiology can
enhance the conduction of clinical research in Sudan. We
present the following article in accordance with the Fournal
of Public Health and Emergency reporting checklist.

In this review article, we searched Medline (PubMed)
and Google Scholar for scientific publications (original and
review articles) published in English within the last four
decades about MBBS (MD)-PhD programme in different
countries and academic medicine. For the MBBS (MD)-
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Degree Four years in clinical MD Registration for PhD will be in year four of
the MD
» completion of the PhD
Year 1 2 3 4 5 6 7

Figure 1 The postgraduate doctor will spend four years of clinical training as requirement for MD degree. In the fourth year, the graduate

can register for the PhD and on successful completion of year four (clinical and research component) he or she will be awarded the MD and

then will be allowed to complete the PhD research training. The MD-PhD programme can be completed in seven years and this better than

the MBBS-PhD programme which usually takes nine years to be completed.

PhD programme we also searched for experience, obstacles,
and outcomes. We used the keywords MBBS (MD)-PhD
programme AND academic medicine AND Sudan AND
research OR and barriers of research and OR epidemiology.
We have included all major articles published in English
since 1950 that we thought will be relevant to the readers to
give comprehensive review about the MD-PhD programme
in Sudan.

Suggested structure and benefits of the MD-PhD
programme in Sudan

SMSB is the only organisation in Sudan that is responsible
for the doctors training at postgraduate levels in different
specialities (21) and after four years the candidate will
receive MD in his clinical specialty. In the final year, the
candidate is expected to conduct research and write a
thesis and pass the oral examination. We propose that for
candidates with research aspirations and careers in medical
research, during this final year, they can have the option
to register with a university for additional PhD degree
and after one year they can qualify to receive their clinical
MDs without delay in obtaining his/her degree. (Figure I).
The first year can be equivalent of MSc in epidemiology
(this can be established by the SMSB or any of the leading
universities in Sudan authorized by SMSB). This also
may generate the flexibility that SMSB may consider the
award of MSc in clinical epidemiology for candidate who
don’t want to pursue PhD, but with interest in conduction
of clinical research. The option of PhD in epidemiology
will benefit the country and the candidates. For instance,
if a surgeon completed his Clinical MD, he or she can
choose to look at risk factors associated with lower limb
amputation with the opportunity to include thousands
of patients and exploring the social, psychological and
economic impact. Such a project can be extended to include
all centres in Sudan and looking at different traditions and
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customs that can be associated with or lead to amputation.
Such a database can help understand how the health
system can help handle risk factors for amputation using
different surgical approach, medical treatment can also be
investigated.

Such wealth of experience in research, will help the
health care authorities in Sudan design policies and
strategies to decrease the risk of lower limbs amputation.
This example can be used in different specialities like
diabetes, breast cancer, childhood illness, maternal mortality
and morbidity, COVID-19 and other communicable and
non-communicable diseases. Clinical epidemiologist is like
pathologist in sense they try to understand the causes and
association of illness from medical, social and environmental
aspects, and this represent the main goals and approach of
the community oriented and community-based teaching
medical schools in Sudan like Faculty of Medicine,
University of Gezira (FMUG) (22). Epidemiology is an
office-based work and requires the skill of understanding
statistics and the applications of different models to
different population studies. It also involves providing
an innovative approach, solving problem skills with high
level of logical thinking, looking at diseases or illness
from different perspective and ability to communicate
all this ideas and result in effective written and verbal
communication. Therefore, epidemiologists are expected to
have the following skill and features listed in 7able 1.

Future directions and strategies for the MD-PhD
graduates

The graduates of the Sudanese MD-PhD programme will
be expected to take a leading position in academic medicine
in universities and conduct regular clinical research. Within
a few years, they can develop track record of publications
presented in the national and international meetings.
Hence, they can act as an excellent mentors and supervisors
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Table 1 Essential skills and features that needed for successful epidemiologist who will graduate from the Sudanese postgraduate programme of MD-

PhD

Features and skills needed Explanation

1. High level of both emotional and
academic intelligence

High emotional intelligence is must, and it is associated with high level of awareness in association
with high level of general intelligence. These are essential features as conclusion of population

studies may have an impact on the medical approach for the problems, social impact on the
behaviour of people and economical future

Epidemiologists need to have that logic and problem-solving skills, ability to stay focus and calm

under pressure, ability to work alone and with team, excellent listening skills and able to

The most important part is being self-motivated to improve the health in Sudan (highly motivated by

skills a desire to do good for society) and have an inquiring mind to link diseases with different medical,
social and environmental factors; and ultimately this may allow the researcher to master the art of

2. Excellent managerial skills

communicate effectively and lead if needed
3. Excellent and broad research

being able to juggle disparate pieces of information
4

. Flexibility, adaptability and ability Being able to use new technology and software is reflection of flexibility and adaptability. These

to cope with changes brought by skills are also needed in developing new approach for analysing data and approaching problems

new technology

]

. Good understanding for Math
and statistics

These skills will be gained during the practice and communication with statisticians especially during
publication and in responding to reviewers’ comments. These skills will also act as bonus when it

comes to critical appraisal of new manuscripts and publications

(o]

. Ability to enjoy working with
different teams from different

background different specialities

~

and international level

©

. Conduction of clinical trials

Successful epidemiologist always benefits from the collaboration with different peoples from
different disciplines like biomedical scientists, medical technologists, statisticians, and doctors in

. Able to attract funding at national Funding is crucial for medical research and it is necessity to learn how to write grant application

It is expected that in the future, these Sudanese researchers will have track research record and

allow them to have that influence to collaborate with international pharmaceutical companies in

conduction of clinical trials

Academic position Conduct regular research

Mentors and supervisors Establish specialist research centres

Establish national and international

Conduction of clinical trials -
research collaboration

Figure 2 Suggestions for the future direction of the graduates
of the MD-PhD programmes and how they can bring significant

benefit for conduction of research in Sudan.
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for young generations of doctors. This will also allow
them to contribute to establishing specialist centres (i.e.,
centre for non-communicable diseases or centre for social
medicine, Ramadan Research centre). This will increase
research awareness and research will be regarded as an
integral part of the health care system. It is possible, some
of the graduates will also be able in the future to conduct
clinical trials in their centres with or without collaboration
with pharmaceutical companies. In Figure 2, we provide a
summary and suggestions for the future direction of the
graduates of the MD-PhD programmes.

Conclusions

Sudanese doctors are well known for their enthusiasm
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and keenness to conduct cutting edge research and to
cure diseases with high prevalence in Sudan. With recent
advances in the world, investment in young doctors and
medical researchers of the future is an essential part for any
healthy society. Sudan is a large country with different tribes
and improvement in medical health through research is
needed. We feel that the implementation of this proposal by
the SMSB will bring new era to the conduction of research
in Sudan. Importantly, new generations of young Sudanese
clinical-scientist are needed to address and research new
pandemics like COVID-19. The MD-PhD program will
be long and difficult to achieve, but we believe the small
number of doctors who will complete the journey of MD-
PhD, they will be able to bring prosperity and life to the

research culture in Sudan.

Acknowledgments

Dr Ahmed dedicates his contribution in this article for his
parents (Hassan died 2003 and Fatima died 2020).
Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, fournal of Public Health and Emergency
for the series “What the Future Holds for Medical
Education in Sudan”. The article has undergone external
peer review.

Conflicts of Interest: All authors have completed the
ICMJE uniform disclosure form (available at https://jphe.
amegroups.com/article/view/10.21037/jphe-21-36/coif).
The series “What the Future Holds for Medical Education
in Sudan” was commissioned by the editorial office without
any funding or sponsorship. NEH served as the unpaid
Guest Editor of the series. The authors have no other
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-

© Journal of Public Health and Emergency. All rights reserved.

Page 5 of 6

commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Case Western Reserve University Medical Scientist
Training Program. [Accessed 21April 2021]. Available
online: http://mstp.cwru.edu/

2. Jefte DB, Andriole DA, Wathington HD, et al.
Educational outcomes for students enrolled in MD-PhD
programs at medical school matriculation, 1995-2000: a
national cohort study. Acad Med 2014;89:84-93.

3. Jeffe DB, Andriole DA, Wathington HD, et al. The
emerging physician-scientist workforce: demographic,
experiential, and attitudinal predictors of MD-PhD
program enrollment. Acad Med 2014;89:1398-407.

4. Chakraverty D, Jeffe DB, Dabney KP, et al. Exploring
reasons that U.S. MD-PHD students enter and leave their
dual-degree programs. Int ] Dr Stud 2020;15:461-83.

5. Cox TM, Wakeford R. The MB PhD programme.
"Training to be a clinician-scientist in the UK. J R Coll
Physicians Lond 1993;27:147-50.

6. Barnett-Vanes A, Lee MH. MB/PhD training in the UK:
towards embracement. Med Educ 2013;47:1048.

7. Hooi SC, Koh DR, Chow VT. The NUS MBBS-PhD
programme: nurturing clinician-scientists for tomorrow.
Ann Acad Med Singap 2005;34:163C-5C.

8. Kikkawa M. Medical scientist training program of the
University of Tokyo. Kaibogaku Zasshi 2013;88:13-6.

9. Karolinska Institute. StratCan MD/PhD grants. [Accessed
17 April 2021]. Available online: http://ki.se/en/stratcan/
stratcan-mdphd-grants

10. Kuehnle K, Winkler DT, Meier-Abt PJ. Swiss national
MD-PhD-program: an outcome analysis. Swiss Med Wkly
2009;139:540-6.

11. 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. S
Afr Med J 2014;104:111-3.

12. Abu-Zaid A, Alamodi AA, Alkattan W, et al. Dual-
degree MBBS-PhD programs in Saudi Arabia: A call for
implementation. Med Teach 2016;38 Suppl 1:59-S11.

13. Brass LE. Is an MD/PhD program right for me? Advice on
becoming a physician-scientist. Mol Biol Cell 2018;29:881-5.

7 Public Health Emerg 2022;6:6 | https://dx.doi.org/10.21037/jphe-21-36


https://jphe.amegroups.com/article/view/10.21037/jphe-21-36/coif
https://jphe.amegroups.com/article/view/10.21037/jphe-21-36/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 6 of 6

14. Brass LE, Akabas MH. The national MD-PhD program
outcomes study: Relationships between medical specialty,
training duration, research effort, and career paths. JCI
Insight 2019;4:133009.

15. Williams CS, Iness AN, Baron RM, et al. Training the
physician-scientist: views from program directors and
aspiring young investigators. JCI Insight 2018;3:125651.

16. Epidemiology is a science of high importance. Nat
Commun 2018;9:1703.

17. Abraham A, Gille D, Puhan MA, et al. Defining Core
Competencies for Epidemiologists in Academic Settings
to Tackle Tomorrow's Health Research Challenges:

A Structured, Multinational Effort. Am J Epidemiol
2021;190:343-52.

18. Brunner Huber LR, Fennie K, Patterson H. Competencies
for master and doctoral students in epidemiology: what is
important, what is unimportant, and where is there room

doi: 10.21037/jphe-21-36

Cite this article as: Ahmed MH, Husain NE, Ahmed M,
Elshiekh M, Osman WN. Clinician-scientist (MD-PhD)
postgraduate programs in Sudan: challenges, strategies,
implementations and future directions? ] Public Health Emerg
2022:6:6.

© Journal of Public Health and Emergency. All rights reserved.

19.

20.

21.

22.

Journal of Public Health and Emergency, 2022

for improvement? Ann Epidemiol 2015;25:466-8.

Zeng W, Li G, Turbat V, et al. Optimizing preventive
medicine to bridge the gap between clinical medicine and
public health for disease control in China: A lesson from
COVID-19. Prev Med 2021;143:106324.

Brownson RC, Samet JM, Chavez GF, et al. Charting

a future for epidemiologic training. Ann Epidemiol
2015;25:458-65.

Ahmed MH, Husain NE, Elsheikh M. Why Sudanese
doctors should consider research career or PhD degree
after their postgraduate medical training? ] Public Health
Emerg 2021;5:16.

Ahmed MH. Analyzing the social aspects of the integrated
program of field training, research, and rural development
course, Faculty of Medicine, University of Gezira, Sudan.
J Educ Health Promot 2019;8:166.

7 Public Health Emerg 2022;6:6 | https://dx.doi.org/10.21037/jphe-21-36



