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Summary 
 

A physician-scientist is a medical doctor who combines 

clinical practice with research. They often work in 

academic medical centers, research institutions, or 

hospitals, where they split their time between treating 

patients and conducting research to advance medical 

knowledge, develop new treatments, and improve public 

health. Their work is well recognized as they are 

reported to constitute 37% of Nobel Prize winners in 

Physiology or Medicine, and several prize winners in 

Chemistry. However, regardless of how inherently 

fulfilling this may be, in Ghana and many other regions 

of the world, increasingly fewer doctors aspire to 

become physician-scientists. Currently, there is a lack of 

clarity regarding the path to becoming a physician-

scientist in Ghana and other African nations. So, for the 

young doctor of today who wishes to embark on a 

research career, there are more questions than answers. 

The authors emphasize the need for structured 

programs, early commitment, and resource allocation to 

nurture the next generation of physician-scientists. They 

also examine the potential of integrating research-

focused training into existing medical programs and the 

role of various stakeholders, such as universities and the 

Ministry of Health, in supporting these initiatives. The 

authors call for innovative approaches and strategic 

planning to enhance the capacity of Ghanaian doctors to 

pursue careers in medical research, ultimately 

contributing to global scientific advancement and 

improving healthcare in low and middle-income 

countries. They conclude that more needs to be done to 

develop more physician-scientists.  

Introduction 
Recent global events, notably the COVID-19 

pandemic, have demonstrated the astounding outcomes 

that years of medical research can produce.1 Research 

enhanced pandemic control through the rapid 

development of vaccines, diagnostic equipment and 

therapeutic agents. Today, low and middle-income 

countries like Ghana are building capacity to become 

proficient in vaccine development and 

production.  Undoubtedly, this will require the 

experience of seasoned research scientists such as 

physician-scientists. Ghana, like many developing 

countries, is also experiencing both a demographic 

transition as well as an epidemiologic transition creating 

a need to train more physician-scientists to tackle this 

challenge. The contribution of physician-scientists to 

science is well recognized as they are reported to 

constitute 37% of Nobel Prize winners in Physiology or 

Medicine, and several prize winners in Chemistry.2  

Postgraduate medical training through the Medical 

Colleges in Ghana and other West African countries has 

been the main source of training for physician-scientists 

and to a lesser extent the research units of the Ghana 

Health Service. The physician-scientist does two jobs, 

research and clinical work.1,3,4 Nonetheless, no matter 

how intrinsically rewarding this might be, in Ghana and 

many parts of the world, increasingly fewer doctors 

aspire to become physician-scientists and much less, 

Nobel Prize winners.2,4,6 This has been attributed to 

several factors militating against developing a research 

career such as lack of mentorship, the cost of research, 

inadequate technical skills and skills in grantology; lack 

of incentives in a climate of better salary structures in 

competing jobs such as clinical practice; lack of 

fulfillment from translating research into practice, not 

achieving a work-life balance, among others.2,4-7 

Notwithstanding these issues, experience from the US 

indicates that innovative approaches and thoughtful 

planning with stakeholders can re-ignite interest.5,6,9 

However, it requires a clear pathway, structured 

programmes, early commitment, resources, effective 

mentorship, diversity and stakeholder engagement as 
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well as some knowledge of the current priorities in 

research2,5-9, 10.   

Current Situation / Literature Review 
Training of Physician-Scientists Globally 

Physician-scientists are doctors who hold a Medical 

degree and perform medical research as their primary 

professional activity.11 They engage in biomedical, 

clinical research, translational research and population-

based research.11,12 These graduates currently work in 

academic institutions, research institutions and 

industries such as the pharmaceutical industry.7,9,11 

While the majority have only medical degrees, many 

have second degrees such as PhD, MPH and MBA. 11, 12 

They constitute a unique group of investigators because 

their clinical experience through patient care shapes 

their approach to research enabling them to contribute to 

biomedical research and translate the results of their 

scientific work into clinical practice.4,7, 9 They operate 

from “bench to bedside” and “bedside to bench”, they 

determine disease mechanisms, discover vaccines, new 

drugs and devices for treating patients, engage in health 

disparities research, and study the epidemiology of 

disease,  among others.1,2,12,13,14 Physician-scientists also 

play technical, advisory networks and consultancy roles 

at national level. This was evident during the COVID-

19 pandemic.1 Their work also informs policy.2  

The increasing complexity of clinical research led to 

calls for more formal training and mentoring in research 

from medical school to residency, and career 

development planning for young doctors interested in 

research careers.2,6,7 This was because early exposure to 

research in medical school and as a young doctor was 

reported to influence the decision to choose a career in 

medical research, therefore, calls to incorporate research 

into medical school curricula and the training of young 

doctors have been made to promote succession.2, 7, 12, 15 

At the time, most German doctors, for instance, were 

reported to conduct research and produce a thesis as part 

of their training to be doctors.15 Medical Students in 

Ghana also wrote a dissertation as part of their medical 

degree3 In the UK, several institutions offer intercalated 

courses that enable medical students to interrupt their 

medical training and pursue a second degree usually 

with a strong research component.15    

Clinical Fellowship schemes have also been 

instrumental in training young doctors and those in 

established post-graduate training programmes to 

become physician-scientists’16, 17, 18 They may be formal 

and well-structured or informal.17,18 Nuttal et al, 

describe a well-structured and sponsored Research 

Fellowship Scheme of the Royal College of Surgeons of 

England which gave surgical trainees training in 

research and an opportunity to conduct research.18 A 

total of 531 publications were produced from the project 

and a third of the fellows who became consultants had 

some form of academic positions afterward. In addition 

to having indirect benefits to patients, half of the 

participants went on to receive funding for additional 

research. Courses on various aspects also contribute to 

the professional development.   

In the United States, MD-PhD programs were 

introduced in the 1950’s to provide scientific training in 

research early and to enhance the translation of scientific 

research into clinical care 9, 14. This became necessary 

because of the increasing length and sophistication of 

the training to become a clinician or an independent 

scientist, thus, it sought to combine the two and start the 

training early to reduce the training time14. In 1964, the 

Medical Scientist Training Programme (MSTP) was 

started by the National Institute of General Medical 

Sciences (NIGMS) and the National Institute of Health 

to fund the MD-PhD programmes.9,14 Another approach 

adopted by some institutions in the US was to add an 

additional year for research to the training programme 

during the MD programme, at which time, the resident 

does no clinical work or the training may be MD only 

with structured training in research during the 

preclinical years along a longitudinal fashion19.  

Training of a Physician-Scientist in Ghana 

Currently, in Ghana and other African countries, the 

path to becoming a physician-scientist is not so well-

defined.4 Though undergraduate research programmes 

are well developed and linked to the curriculum, 

programmes for young doctors are mostly informal until 

they enter residency training.3 For instance, a young 

doctor who was about to complete the second year of his 

house job in the Eastern Region of Ghana informed one 

of the authors that he was now certain he wanted to 

embark on a research career and wanted to know what 

his next step should be. This doctor had previously 

demonstrated his interest in research after completing 

medical school by volunteering his services and 

participating in a research internship while waiting for 

his posting for a house job.3 He wanted to know this, 

amidst the uncertain climate of, competing job 

opportunities with greater financial incentives from 

private clinical practice, and an extended postgraduate 

training programme of at least 11 years from graduation 

to fellowship qualification for Ghana College of 

Physicians and Surgeons training and its sponsorship 

challenges; counting 2 years of housemanship, 2 years 

of being a medical officer to qualify for sponsorship, 3 

years of membership training, 2 years of district service 

and 2 years to complete the Fellowship training. 

Eventually, this doctor’s next posting to a district 

hospital came through, and while he was working there 

as a medical officer, he considered enrolling in a Master 

of Public Health (MPH) programme in Ghana. Rather, 

he chose to invest his energies into getting a research 

program in the USA so he could move there to further 

this career. 

So, for the young doctor of today who wishes to 

embark on a research career, what were the options 

available to him after completing his house job? What 

additional research training can he obtain during the 

next two years of compulsory district rotation as a 

This is an Open Access Article under the CC BY License doi:10.60014/pmjg.v13i2.39996



September 2024 Vol 13 No 2 Postgraduate Medical Journal of Ghana               

 

 

medical officer? Who will supervise him if he wishes to 

do some research? What seed grants are available to 

him? Will the government pay him a salary and allow 

him to be attached to a research centre while waiting to 

join the post-graduate training programme? Does he 

then do a PhD in the basic sciences or start his 

fellowship training in the Clinical Sciences? After all 

there are many clinicians with excellent research careers 

who have not done a PhD. Who will pay him a salary if 

he opts for a PhD as he is not eligible to join the 

University without a PhD or completion of his residency 

training? Is the exposure to research during the several 

years of preparation and residency training sufficient for 

timely progression through a research career to 

retirement? In reality, most doctors in Ghana become 

physician-scientists after completing the Ghana College 

or West African College of Physicians or Surgeons 

residency training programmes and a dissertation that 

can yield several publications, which become the basis 

of their future research.  Further opportunities for 

research productivity during these years are available 

but require planning, mentorship and working in 

environments that integrate research with clinical work.5 

These considerations are not unique to would-be 

medical researchers in Ghana alone, they occur 

globally.2,4-9  

The Universities are the highest employers of 

physician-scientists in Ghana but until the recent start of 

a PhD programme, they generally do not offer special 

programmes tailored to their needs. Presently, there is a 

rising trend among young doctors in Ghana to do an 

MPH privately at a local School of Public Health and 

leave the country afterward. Some also do the course 

abroad. So is it time for the medical schools to offer 

comprehensive courses in clinical, laboratory and public 

health research such as a Master’s course linked to the 

final year course in medical school and give a dual 

degree, e.g. MBChB-MPH during the gap of 6-8 months 

while newly qualified doctors are waiting for house job 

posting; re-introduce intercalated courses, or start 

MD/MBChB-PhD programmes as has been 

recommended?4,5,7,9 How can these programmes and 

research the students do to be funded? Is there also a 

need for some advocacy with the Ministry of Health or 

Ghana Health Service to provide and advertise a 

separate training track for research or academic track 

doctors and employ clinical research fellows? 

The Ministry of Health through the Ghana Health 

Service is the highest employer of doctors in Ghana. It 

is responsible for employing housemen and medical 

officers and sponsors residency training. It has a health 

research directorate with research units in Kintampo, 

Dodowa, and Navrongo and is also supported by a 

research unit at Hohoe and Agogo Hospital, a Christian 

Health Association (CHAG) facility. These research 

units monitor populations linked to demographic 

surveillance systems that create the enabling 

environment for intervention studies, vaccines and drug 

trials. Eminent physician-scientists trained in these units 

have gone on to become seasoned researchers. Even 

though these physician-scientists start their research 

career earlier, once they join the research unit, they also 

have an obligation to undertake clinical practice and are 

not posted there to do research full-time but they work 

like clinical fellows. In addition, they are granted study 

leaves with pay to pursue PhD programmes if they have 

served the requisite number of years thus gaining 

research experience at the postgraduate level, similar to 

MD-PhD graduates but lacking clinical specialisation 5,9 

It is not so for doctors in clinical practice who desire a 

PhD. This option was discussed with the young man, 

however, a clear pathway to access this choice was not 

presented as an option during the selection of his next 

rotation, and neither did he go out of his way to explore 

it. Eventually, he found a research programme with a 

training position in the US and left the country.  

In recent times, a third alternative has emerged. The 

College of Health Sciences, University of Ghana has 

recently initiated a PhD programme in Clinical Sciences 

for doctors to create a focus on research in the clinical 

sciences. What is unclear is whether these efforts will 

yield physician-scientists actively engaged in research at 

a time when academic positions are not readily 

available, or they will be lured into clinical positions 

without research. Furthermore, integrating this with 

residency training needs to be considered as the MD-

PhD programmes have done so the training time in both 

sciences can be combined and shortened. Thus, it needs 

monitoring.  Research careers can be developed at any 

point along the training continuum, and opportunities 

for clinical research are available in some academic 

centres, regional and district hospitals through projects, 

and junior doctors, residents and early career researchers 

have participated in some of these projects.3 Figure 1 

outlines the options for formal training available to 

medical graduates who wish to become physician-

scientists in Ghana.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Pathways for formal training of physician-

scientists in Ghana 
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Discussion 
In spite of establishing MD-PhD programmes across 

the US, in the 1980’s and 1990’s a decline in the number 

of physician-scientist in the US and their grant 

applications to the NIH was noted.9, 14 This led to an 

investigation of the barriers that confront researchers in 

the clinical sciences.14 Their findings showed that 

trainees not in MD-PhD programmes were saddled with 

student debts after the training period; and it seemed 

more lucrative to enter clinical practice; training time to 

gain clinical competence and the time required to 

transition into an independent researcher had increased, 

and finding a work-life balance seemed challenging for 

younger colleagues, while NIH funding also decreased. 

There were also other additional demands on one’s time 

and energy. Besides this, decline in the funding of 

academic centres in the US and increasing demand for 

revenue from clinical practice were reported to have led 

to increasing clinical care loads of academic physicians 

restricting the time for research.5,6 This highlighted the 

need for protected time for clinical research and more 

efficient use of the time dedicated to patient care6. 

Measures were taken to address the challenges and the 

numbers have stabilized9. However, the challenge now 

is how to prevent attrition and retain these doctors in 

research given the lower salaries in academic research 

compared to private practice.9  

A four-pronged approach to tackle the problem of 

physician-scientists has been suggested.5 This included 

having research-focused postgraduate training or 

residency programmes for physician-scientists that 

integrate medical and research training using lessons 

learned from MD-PhD programmes; a reduction in the 

time from training to an independent research position 

by five years; and promotion of an increase in the 

numbers and diversity of trainees.  Additionally, a 

centralized mentoring and oversight process facilitated 

by creating institutional career development offices has 

been advocated to reduce attrition. The Ghana College 

of Physicians and Surgeons (GCPS) has also 

restructured its formal training in research as others have 

suggested to deal with some of these challenges.4,7,6 The 

college is in the process of establishing a 

PhD/Fellowship track for its residents interested in 

pursuing academic/research careers as occurs in other 

settings.4,5,9 The curriculum has been designed and 

presented at two (2) state universities. The discussion is 

currently at the level of the Academic Board of these 

institutions, awaiting approval. The West African 

Colleges have similar arrangements with universities in 

Nigeria.  Some doctors are pursuing MPH programmes 

after school, MPhil and PhD programmes in basic 

sciences subjects such as Medical Microbiology and 

Physiology. What is lacking is opportunities for research 

degrees in the clinical sciences.  

Availability of funds is an important determinant of 

the capacity to carry out research 4-5,14. In the US apart 

from the funds from the Medical Scientist Training 

Programme, other support for MD–PhD programmes 

are obtained from institutions, training grants, individual 

fellowships, and research grants 9. Researchers in Africa 

find it more difficult to access funding for research 

owing to the limited research funds provided by the 

governments of these countries including Ghana.4 

Furthermore, only a few researchers can access global 

funds dedicated to research due to unsuccessful 

applications, lack of training in grantology, and resolve 

to make an application4. Thus, training in grantology 

should be an essential component of the training of 

physician-scientists. In addition, training programs must 

establish links with funding institutions and form 

international collaborations to attract fellowships and 

grants for multicenter studies. These funding challenges 

can also be tackled by lobbying government, industry 

and other funders within the country.6 

Mentorship in research is crucial for professional 

development and personal achievement.5,20,21 It involves 

a nurturing relationship between a mentor, usually a 

successful or experienced researcher and a mentee, or 

student, during which the changing needs of the mentee 

are identified and met over time through guidance, 

problem-solving, networking, critical thinking and 

advice5,20. Good mentorship ensures the mentee's goals 

are met through action plans set to achieve them and that 

there are opportunities for review, critical reflection, 

problem-solving and research productivity through 

developing research proposals, grant applications, 

publications and presentations at conferences 5,20.  

Mentorship can also be used as a tool to address issues 

peculiar to minorities such as females in research and 

ethnic minorities 21  

Collaboration with academic institutions such as the 

Noguchi Memorial Institute of Medical Research, the 

Department of Medical Microbiology of the Medical 

School and other basic and clinical science units of 

universities, can provide mentors for biomedical 

research. Exchange programmes to expose trainees and 

physician-scientists to best practice environments and 

international mentors are also relevant.  Additionally, 

creating centres of excellence in clinical research within 

the country can provide leadership, best practice 

experience and cutting-edge research; it can also 

stimulate innovation and support training in a focused 

area to promote scientific ventures that are not feasible 

within conventional funding from other sources 22. They 

can also provide the infrastructure to support clinical 

trials, and longitudinal studies and address research 

priorities linked to international goals like the 

sustainable development goals (SDGs) as well as in-

country research priorities.10   

Additional uncertainties remain at the stakeholder 

level such as the need for the classification of grades of 

doctors by the MOH/GHS so that clinicians with 

academic degrees such as a PhD can be better placed and 

be adequately remunerated. Thus, uniform or near-

uniform remuneration for physicians who join academic 

institutions with proper equivalences should be 

established concurrently to encourage more doctors to 
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go into research, though one may have to demonstrate 

additional workload.6 Government and other 

stakeholder support to meet funding needs can also be 

an incentive to retain these researchers. Other incentives 

such as research support for physicians while in training 

at all levels of the Health System in the form of 

infrastructure, mentorship and protected time should 

also be made available as others have suggested.4,5,7  

Exemption from some district rotations may be 

considered to shorten the duration of fellowship training 

and the time to scientific independence. These 

exemptions are currently only being offered in 

specialties with limited residents such as Psychiatry, 

Radiology and Anaesthesia and need to be diversified. 

At the same time, posting to some district hospitals, 

particularly those linked to the research units or districts 

integrate research with clinical work can be designated 

as places where mentorship and research experience can 

be gained by doctors on the physician scientist track and 

offered as clinical fellowships for 1-2 years.  

Conclusion 
Doctors desiring a career path in clinical research need 

clear pathways and structured programmes to develop 

their skills. Mentorship, funding and infrastructure are 

also needed. It is important that training in both clinical 

work and research roles commences early to boost 

productivity and set those desiring university tenure on 

a path to professorship. When mentored by physician-

scientists and other seasoned researchers, these doctors 

can be instrumental in transforming wherever they work 

into centres for cutting-edge research so that research 

questions useful for clinical care can be generated, 

answered and translated into better patient 

outcomes.  They can also assist with recruiting patients 

to make up the numbers for large international clinical 

trials, identifying patients with rare diseases for 

surveillance, and monitor and develop treatments. Just 

as field epidemiology graduates trained by the Centre 

for Disease Control have made a major impact on the 

control of epidemics in Africa 10, these doctors can have 

a similar impact on the research front and a steady 

stream could pave the way for large longitudinal studies 

which are limited in Africa and perhaps, win Nobel 

prizes in the sciences from Ghana.   

Recommendation 
We recommend that academic institutions and the 

Ministry of Health collaborate with other stakeholders 

to define a clear pathway for training of physician-

scientists, their career progression and ensure that this 

information is made available to doctors requiring 

postings. Furthermore, academic institutions, and the 

postgraduate medical colleges should offer courses 

tailored to the needs of doctors desiring research career 

in either public health, biomedical sciences and the 

clinical sciences. This should include research-focused 

postgraduate training and residency programmes for 

physician-scientists and provide technical skills 

including skills in grantology. The Ministry of Health 

can offer scholarships for training, sponsor mentorship 

programmes, research fellowships, and provide 

competitive salary structures that are near or comparable 

with those of their colleagues who go into clinical 

practice/service delivery or incentives for pursuing a 

career in health research. Additionally, the Ministry of 

Health should provide funds for research and an 

environment where research findings can be translated 

into policy, including the establishment of clinical 

research centres of excellence.   We also recommend 

that the length of training to become a physician scientist 

be examined and shortened where possible. Finally, we 

recommend that, the challenges with training these 

professionals be addressed so that they can contribute to 

research on issues emanating from national policies such 

as the National Universal Health Care roadmap and 

National Health Policy and strategy as well as the 

control of communicable and non-communicable 

diseases, diseases of nutrition and lifestyle, pollution, 

and reproductive and child health issues.  

References 
1. Rao RC, Dlouhy BJ, Capell BC, Akeju O, The 

endangered physician-scientist and COVID-19. 

Cell Rep Med. 2021; 2:100190. 

https://doi.org/10.1016/j.xcrm.2021.100190. 

2. Jain MK, Cheung VG, Utz PJ, Kobilka BK, 

Yamada T, et al. Saving the endangered physician-

scientist - a plan for accelerating medical 

breakthroughs. N Engl J Med. 2019; 381:399-402. 

doi: 10.1056/NEJMp1904482.  

3. Tette EMA, Gyan BA, Koram KA. Perspectives on 

research internships for medical students and 

young doctors in ghana: an opportunity to 

replenish the stock of physician investigators? Adv 

Med Educ Pract. 2020; 11:473-478. 

doi:10.2147/AMEP.S243719I  

4. Adefuye AO, Adeola HA, Bezuidenhout J. The 

physician-scientists: rare species in Africa. Pan Afr 

Med J. 2018; 29:8. 

5. Milewicz DM, Lorenz RG, Dermody TS et al. 

Rescuing the physician-scientist workforce: the 

time for action is now. J Clin Invest. 2015;125: 

3742–3747.  

6. Meador KJ. Decline of clinical research in 

academic medical centers. Neurol. 2015; 85:1171–

1176. doi:10.1212/WNL.0000000000001818  

7. Rahman S, Majumder MA, Shaban SF, et al. 

Physician participation in clinical research and 

trials: issues and approaches. Adv Med Educ Pract. 

2011;2: 85–93. doi:10.2147/AMEP.S1410.  

8. Rubio DM, Hamm ME, Mayowski CA, Nouraie 

SM, Quarshie A, et al. Developing a training 

program to diversify the biomedical research 

workforce. Acad Med. 2019; 94:1115-1121. doi: 

10.1097/ACM.0000000000002654. 

9. Harding CV, Akabas MH, Andersen OS. History 

and outcomes of 50 years of physician-scientist 

This is an Open Access Article under the CC BY License doi:10.60014/pmjg.v13i2.39999

22
https://doi.org/10.1016/j.xcrm.2021.100190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milewicz%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=26426074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorenz%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=26426074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dermody%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=26426074


September 2024 Tetteh EMA et al Training Doctors as Physician-Scientists 

 

training in medical scientist training programs. 

Acad Med. 2017; 92:1390-1398. doi: 

10.1097/ACM.0000000000001779. 

10. Tette EMA, Okwaro F. Priorities for infectious 

disease research in Ghana and Kenya. figshare. 

2019. 

https://doi.org/10.6084/m9.figshare.7775945.v1.  

11. Ley TJ. Demographics of the physician-scientist 

workforce: impact of age, gender, degrees, and 

debt. In:  Schafer AI, editors, The vanishing 

physician-scientist?1st Ed. Ithaca: Cornell 

University Press, 2009, pp. 39–49. 

12. Ley TJ, Rosenberg LE. The physician-scientist 

career pipeline in 2005 build it, and they will 

come. JAMA. 2005; 294:1343-1351. doi:10.1001/ 

jama.294.11.1343 

13. Schafer AI. History of the physician as scientist. 

In:  Schafer AI, editors, The vanishing physician-

scientist?1st Ed. Ithaca: Cornell University Press, 

2009 pp. 17-38. 

14. Physician-Scientist Workforce Working Group. 

National Institutes of Health Physician-Scientist 

Workforce Working Group Report June 2014 

https://acd.od.nih.gov/documents/reports/PSW_Re

port_ACD_06042014.pdfn accessed 26/09/2024 

15. Metcalfe D. Involving medical students in 

research. J R Soc Med. 2008; 101:102–103. 

doi:10.1258/jrsm.2008.070393 

16. Ali MJ. A Global Perspective of Clinician Scientist 

Training Programs. Semin Ophthalmol. 2024. 

https://doi.org/10.1080/08820538.2024.2379163 

accessed 27/09/2024. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17. Chakhtoura M, Karam E, Akl EA, El Rassi R, 

Honein-AbouHaidar G. Research fellowship in a 

Lebanese academic medical center: what does it 

take to shift from an informal to a formal program? 

PLoS One. 2022;17: e0278576. doi: 

10.1371/journal.pone.0278576.  

18. Nuttall MC, van der Meulen JHP, Browne JP, 

Emberton M, Coomer M, et al. An analysis of the 

research fellowship scheme of the Royal College 

of surgeons of England. J Am Coll Surg. 2005;200: 

186-190, 

https://doi.org/10.1016/j.jamcollsurg.2004.09.036. 

19. Steinman RA, Proulx CN, Levine AS. The highly 

structured Physician Scientist Training Program 

(PSTP) for medical students at the University of 

Pittsburgh. Acad Med. 2020; 95:1373-1381. doi: 

10.1097/ACM.0000000000003197.  

20. Taherian K, Shekarchian M. Mentoring for 

doctors. do its benefits outweigh its disadvantages? 

Med Teach. 2008; 30: e95-e99, 

https://doi.org/10.1080/01421590801929968. 

21. Flores G, Mendoza FS, DeBaun MR, Fuentes-

Afflick E, Jones VF, et al. Keys to academic 

success for under-represented minority young 

investigators: recommendations from the Research 

in Academic Pediatrics Initiative on Diversity 

(RAPID) National Advisory Committee. Int J 

Equity Health. 2019; 18:93. doi: 10.1186/s12939-

019-0995-1. 

22. Manyazewal T, Woldeamanuel Y, Oppenheim C, 

Hailu A, et al. Conceptualising centres of 

excellence: a scoping review of global evidence. 

BMJ Open. 2022;12: e050419. doi: 

10.1136/bmjopen-2021-050419. 

 

 

This is an Open Access Article under the CC BY License doi:10.60014/pmjg.v13i2.399100

https://doi.org/10.6084/m9.figshare.7775945.v1.
https://www.degruyter.com/document/doi/10.7591/9780801462429/html
https://www.degruyter.com/document/doi/10.7591/9780801462429/html
https://www.degruyter.com/document/doi/10.7591/9780801462429/html
https://www.degruyter.com/document/doi/10.7591/9780801462429/html
https://acd.od.nih.gov/documents/reports/PSW_Report_ACD_06042014.pdfn
https://acd.od.nih.gov/documents/reports/PSW_Report_ACD_06042014.pdfn
https://doi.org/10.1080/08820538.2024.2379163%20accessed%2027/09/2024
https://doi.org/10.1080/08820538.2024.2379163%20accessed%2027/09/2024
https://doi.org/10.1016/j.jamcollsurg.2004.09.036
https://doi.org/10.1080/01421590801929968



