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Abstract: Sudan is a country with huge natural resources and this may provide a potential for a rich 
and diverse health research economy especially in medicine. It is important that both basic and applied 
medical research will be directed and prioritized according to the need of Sudanese communities based on 
experiments tested in the lab and can be implemented in bedside practice. This can help in facing the health 
challenges associated with communicable and non-communicable disease. Research in medical education is 
also needed especially with an increase in the numbers of medical schools. Research for everyone involved 
in medical education and practice should be adopted as a way forward in Sudan. In other words, research 
engaged medical force will improve the medical care in Sudan. For instance, doctors can develop expertise, 
deep learning in their specialties and enhance their chance of developing theories and proposal (satisfy the 
need for doctors inquiring minds). University hospitals and patients will benefit from recent advancements 
in medicine in term of diagnostic and treatment. Importantly, research is bringing satisfaction, dynamism 
and opportunity for doctors to leave a legacy for the next generations of doctors in Sudan. During the 
pandemic of COVID-19, it is clear that more research is needed in Sudan. Importantly, diabetes, obesity 
and hypertension are known to have a high prevalence in Sudan and also risk factors for COVID-19. This 
is a challenging time for the health system in Sudan, and perhaps investing in research will help in keeping 
people well and open new venues for health service in Sudan. We very much hope that this article will 
increase understanding and enthusiasm about research in communicable, non-communicable diseases, 
medical education and social medicine. Therefore, we feel that every doctor in Sudan should engage in 
research activities so that current and future patients can benefit from the outcomes of these research 
activities.
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Introduction 

Sudan is a large country in north east Africa and surrounded 
by seven countries. The recent political changes are thought 
to bring significant changes to the country including 
medical education and policies about the conduction of 
medical research and practice. The population of Sudan 
is a mixture of Nubian, Egyptian, black African Nilotic 
and Arab. This mixture of different ethnicities meant that 
there is different types of diseases and genetic structure for 
different regions in Sudan (1). For instance, in the North 
of Sudan, there is a high prevalence of noncommunicable 
diseases like diabetes and hypertension. The admission to 
hospitals in the North of Sudan showed high admission 
of non-communicable disease in comparison with a 
communicable disease. However, the findings of this study 
were shown in the Atbara Teaching Hospital which is 
based in the north of Sudan. Therefore, further, research is 
needed to establish whether this phenomenon is happening 
in different cities in Sudan (2).

Different types of tropical diseases are found across 
Sudan and this in addition to large numbers of neglected 
diseases. For instances, Malaria is always a big challenge 
for health authorities in Sudan especially during the rainy 
seasons and also during the flood of the River Nile (3). The 
fact that the River Nile is crossing the country from the 
South to the North and the presence of large irrigations 
schemes is also another contributing factor for the water-
borne diseases. Therefore, communicable diseases are also 
other important challenges (4). It worth mentioning that 
during the COVID-19 epidemic many researchers from 
Sudan have also contributed to medical literature. For 
instance, they showed how the mitigation efforts of the 
Ministry of Health in Sudan helped to decrease the impact 
of COVID-19 (5,6). Researchers from Sudan have showed 
that different blood groups and living in malaria belt can 
in part also protect against COVID-19 (7). The burden 
of COVID-19 cannot be underestimated as many African 
countries went through difficult crises in decreasing the 
influence of this epidemic. The research in COVD-19 can 
benefit from the increase in medical graduates in Sudan. 
The increase in medical Schools in Sudan within the last 
two decades has led to an increase in medical graduates, 
which was also associated with increased brain drain as some 
of these graduates left the country to work in the Gulf, USA 
and Europe. There is also an urgent need for research in 
medical education especially about the social accountability 
of medical schools and curriculum designs that will be of 

international caliber, at the same time this can help to meet 
the demand of the local health care system in Sudan. 

Taking all these factors into consideration, the aim of 
this review is to highlight the importance of research in 
communicable, non-communicable diseases and medical 
education and the need to monitor, coordinate and evaluate 
the progress of medical research in Sudan. We have 
provided three sections for all these research themes with 
detailed explanations for the research opportunities. We 
much hope this review will provide opportunities for young 
Sudanese doctors to pursue a career that involves research 
activities as part time or full time. 

Methodology

In this narrative review, we searched Medline (PubMed) 
and Google Scholar for scientific publications (original and 
review articles) published in English in the period from the 
first of January 2015 through the 31st of December 2020 
about communicable, non-communicable diseases and 
medical fields in Sudan. For communicable diseases, we 
used the keywords Sudan AND communicable diseases OR 
malaria OR schistosomiasis OR tuberculosis OR antibiotic 
resistance OR covid-19 OR water-borne diseases. For non-
communicable diseases, the search engine includes Sudan 
AND diabetes OR obesity OR hypertension OR ischaemic 
heart disease OR maternal mortality OR childhood health 
OR cancer. While for medical education research, the 
words: Sudan AND curriculum type OR course design 
OR learning strategies OR student assessment OR social 
accountability OR PHD-MD program were used. For social 
aspects of medicine, the keywords included Sudan AND 
medical AND habits OR tradition OR customs OR belief, 
in addition to specific diseases (mycetoma, leishmania, 
tuberculosis, malaria and cancer). 

Non-communicable diseases 

like many African countries, the obesity prevalence 
increased significantly. Ahmed et al. showed that the 
prevalence of obesity among 7,239 Sudanese was 21.2%, 
and prevalence of overweight was 34.9% with a higher 
rate of obesity and central obesity in females more than 
males (8). Therefore, it is not surprising that the prevalence 
of diabetes was suggested to be around 19%. Diabetes 
in Sudan was also shown to be associated with a high 
prevalence of diabetes complications like retinopathy, 
diabetic foot, neuropathy, stroke and ischaemic heart disease 
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(9-11). The prevalence of fatty liver was found to be 20% 
but this level was found to be 52% in Sudanese individuals 
with diabetes. There is an urgent and dire need for research 
in the field of metabolic medicine in Sudan (12,13).

Other aspects of the non-communicable diseases are 
cancer and maternal and child health. There is an increase 
in maternal and neonatal morbidity and mortality in Sudan. 
The issue of childhood malnutrition is also an important 
challenge for the health authorities in Sudan.

The area of non-communicable diseases is fascinating 
and represents an exciting field especially in a country like 
Sudan. This can be an area for focus in different research 
as there are many questions not yet answered. For instance, 
whether the genetic structure of certain tribes in Sudan will 
make them more prone to certain diseases such as cancer, 
hypertension and diabetes or diabetes complications. The 
prevalence of diabetes and its complications in different 
parts of Sudan is not well researched. Besides, the delivery 
of diabetes services needs more research and assessment. 
This can be an interesting area for further research and 
one area of innovation is the use of telemedicine to deliver 
diabetes services in remote areas. The contribution of 
local Sudanese foods in the high prevalence of obesity and 
metabolic syndrome need to be investigated, as this will 
help in giving appropriate dietary advice. 

Different studies showed a high prevalence of cancer 
in Sudan. For instance, a high prevalence of breast cancer 
was noted around 25–30% (14,15). There is also an urgent 
need to understand the prevalence of cancer in Sudan and 
associated risk factors in community-based studies. The 
genetic factors and environmental impacts also need to be 
researched. Therefore, we feel that non-communicable 
diseases still is an area that will be benefiting from extensive 
research in the coming years. The examples of research 
areas we provided are not inclusive for all research areas but 
are just to provide a glimpse of what can be done in the field 
of non-communicable disease. 

Non-communicable diseases cause 52% of all deaths in 
Sudan. Cardiovascular diseases account for 28%, cancers 
6%, respiratory diseases 3% and diabetes mellitus 2% of 
all deaths. Injuries 13% and other NCD account for 12%. 
While, Death from communicable, maternal, perinatal and 
nutritional conditions accounts for 35% (16).

Communicable disease and social aspects of 
diseases

Sudan is a country blessed with a significant amount of 

fresh water in the forms of rains and different types of 
rivers and irrigations schemes (the Blue Nile and White 
Nile meet in Khartoum to form the river Nile which ends 
in the Mediterranean Sea). This may directly or indirectly 
affect the spread and transmission of water borne disease 
like schistosomiasis and transmission of Malaria. Hazardous 
water conditions in the country due to poor sanitation and 
climate greatly affect the health of the population, and 
these issues are responsible for waterborne and foodborne 
diseases. Aside from diarrheal problems, there is also the 
issue of schistosomiasis in East and South Darfur states 
along with other neglected tropical diseases (3). 

The most prevalent disease in Sudan is schistosomiasis, 
which is a parasitic infection strongly tied to freshwater 
sources (3). Recent surveys have identified presence of both 
Schistosoma haematobium and Schistosoma mansoni, being 
highly transmissible through water. Major risk for these 
diseases has been known to be frequent contact with bodies 
of water.

Another disease endemic to Sudan is malaria, caused by 
single-cell parasitic protozoa Plasmodium falciparum and 
transmitted via female Anopheles mosquitoes (17). The 
transmission ranges from extremely low in Khartoum and the 
north, to highest in southwest of the country (3). Conversely, 
Plasmodium vivax is an emerging pathogen in Sudan, 
accounting for 10% of the malaria cases in the nation. 

Chikungunya is another mosquito (Aedes aegypti) borne 
disease mainly associated with urban environment which 
results in fever, rash, and severe joint pain (17). This is 
also perpetuated by unsanitary conditions that continue to 
plague the nation.

These are viral diseases that interfere with liver functions 
and typically spread through water contamination due to 
contact with fecal matter (17). 

Also, leishmania is another important challenge 
especially in the Eastern part of Sudan. The disease is 
widespread to the degree that 93% of the population 
is considered to be at risk of the visceral disease. It has 
been observed to be restricted to southern, eastern, and 
central regions of Sudan (3). According to World Health 
Organization (WHO) there are on average 3000 cases 
every year for leishmaniasis, which seems comparatively 
low which might be due to lack of appropriate tools to 
conduct definitive diagnosis. 

Tuberculosis prevalence survey of 2014 revealed a 
mortality rate of 21 per 100,000 people, a prevalence of 151 
per 100,000 people and an incidence rate of 94 per 100,000 
people. The main challenges include low detection rate, 
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rising number of cases of multi-drug resistance TB and 
poor integration of TB within the health system particularly 
with HIV (3).

COVID-19 pandemic found the health system in Sudan 
unprepared to meet with high demand for intensive care 
admission. COVID-19 has raised significant questions 
about the need for the country to establish a contingency 
plan for research especially during the time of the epidemic. 
There is an urgent need to address different questions 
about COVID-19 in Sudan. Among these questions, 
is there any new strains of the virus in Sudan, genome 
sequencing is not yet established, the social and political 
impact of COVID-19 and the use of traditional medicinal 
plants as treatment are not yet explored. It is also extremely 
interesting to understand and investigate the interaction 
between infectious diseases such as malaria, schistosomiasis, 
tuberculosis, and COVID-19. 

Medical education research 

Sudan is a country with a long history of medical education 
that goes beyond a century. The main leaders in medical 
education and innovation are Gezira University, Khartoum 
University and Sudan Medical Specialization Board. A 
master degree in medical education is one of the best 
opportunities in medical education research. Importantly, 
the successful candidates in this master program were able 
to progress further and obtain PhD in medical education 
from Gezira University. The medical colleges in Sudan 
adopted different types of curricula for undergraduate 
teaching. For instance, curriculum based on problem-
based teaching, community-oriented curriculum, hybrid 
curriculum or traditional teaching curriculum. Therefore, 
there are many opportunities for research in curriculum 
design, delivery and assessment. This important as many 
medical colleges have adopted the system of community-
oriented curricula. Hence, there are abundant opportunities 
for innovation and more development in this area. The use 
of online teaching is also another area for further research 
and how new technology can be used as an integral part of 
curriculum delivery. Competency-based Medical Education 
Curricula for Improving Practices (SudaniMEDs) is another 
area for further research and exploration. Professionalism 
among medical students is also an area that needs 
continuous evaluation and assessment and this also can be 
an area for further research. The social aspects of medical 
education are also another pioneer area for researchers to 
explore further and to add more to the experience of Gezira 

university (18). The social accountability of the medical 
schools is another pioneer area for medical educationalist 
in Sudan. For instance, Ahmed et al. critically assessed why 
it is important for medical schools in Sudan to be socially 
accountable and whether there is a need for a special 
structure of social accountability in Sudan? (19). Therefore, 
there is a need for more research about how medical schools 
in Sudan with different curricula will be able to implement 
the concept of social accountability. Importantly, there is a 
need to understand whether socially accountable medical 
schools will have a positive impact on the community. 
Implementation of reflection and assessment in Sudan can 
be an exciting area of research and may generate new ideas 
and approach in medical education (20). 

Medical education and postgraduate can be an exciting 
field. For instance, Ibn Auf and Ahmed showed that 
psychiatric training for family physicians in training in 
Gezira University in Sudan was associated with significant 
improvement in attitudes towards psychiatry. We have also 
recently discussed the proposal about the implantation of the 
postgraduate MD-PhD programme by the Sudan Medical 
Specialization Board and how this can increase the number 
of physician-scientists in Sudan. Therefore, further research 
in training in postgraduate in different fields can involve 
different aspects of clinical learning and research (21). 

Conclusion and the ways forward to strengthen 
medical research in Sudan

From the above discussion, it is clear that there is a need 
for more efforts to promote research and the introduction 
of medical innovations. The main focus will be to train 
clinician-scientists who can lead in all aspects of medical 
research in Sudan. The clinician-scientists can also 
contribute to the development of research programs, 
including collaborative initiatives with the biomedical and 
pharmaceutical industry, and expertise on establishing 
training guidelines for academic research and on the 
training of clinician-scientists. Therefore, our vision is that 
an independent professional body in research working in 
close supervision with Sudan Medical Specialization Board 
will help in promoting research in Sudan. Collaboration 
with the regional and international academic and funding 
organizations will also be necessary. It is expected such 
initiatives may promote excellence in translational and 
clinical research and to develop an academic base to 
improve human health and healthcare services (Figure 1), 
and ultimately this may promote academic medicine in 
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Table 1 Proposed steps that will enhance and strengthen research in Sudan 

Pillars to strengthen medical research in 
Sudan

Explanation 

1. Design of research and policy The main aim is to develop sustainable scientific medical research policies, strategies and 
innovation based on appropriately regulated research environment that will contribute to 
the health and wealth of Sudan. Adoption of the policy of collaboration with national and 
international academic institutes to harness the culture of research and innovation and 
attraction of national and international funding

2. Achieving high standard and excellence 
in research 

The first step in achieving excellence in research is an investment in people conducting 
and leading research. Universities and medical schools should recruit the brightest and 
best medical graduates. Supporting them during their research journey and promoting 
and celebrating their achievements and harnessing their expertise to attract more young 
medical graduates. Encourage Sudanese researchers to publish in international journals and 
promote international research collaboration

3. Invest in developing talented researchers 
with aim of retention and recruitment and 
to prevent brain drain 

The need to establish a clear academic research career pathway. For instance, we have 
recently proposed the PhD-MD program as one way of increasing the number of Sudanese 
clinical scientist. The opportunity for an international research fellowship will come with 
considerable benefit for the researcher. A clear policy is needed in term of training and 
career pathways and personal support for early-career biomedical researchers

4. Encourage patients and public 
contribution in medical research 

It is important to use different resources in the media to promote the importance of research 
and how this can help in the development of the health and wealth of Sudan. Such a 
positive perception of research will increase and motivate young generations of doctors to 
join the research. Awareness of the public about research will increase the engagement in 
clinical trials and willingness to participate in research

5. Providing further opportunities and 
support for PhD holders and independent 
researchers

Providing opportunities for national and international research. Increase research funding 
and allow the clinician to have dedicated time for research. Harnessing networking activities 
and be part of sustainable global health development programs to build a reputation based 
on excellence and cutting-edge research

6. Promotion of collaboration with diverse 
disciplines like biomedical scientists, 
statisticians and medical diaspora 

Every effort should be directed to encourage full diversity of the biomedical and health 
community, showcasing talent from all areas and different backgrounds. It is vital that 
success achieved is recognized and rewarded as will lead to more success in life and work

7. Huge investment is needed in 
management courses and promoting 
emotional intelligence 

Sustainability of success in research output in limited resources countries is largely 
dependent on excellent management and team with a high level of emotional intelligence

8. System of monitoring of progress and 
achievement 

Continuous monitoring of research progress and impact is vital to address the impact on the 
health of Sudanese people

Sudan. In Table 1 we have listed possible pillars for the 
main work that needs to be done to strengthen medical 
research in Sudan. Importantly, research is much depending 
on the excellent collaboration and teamwork. Promotion 
of collaboration with diverse disciplines like biomedical 
scientists, statisticians, and medical diaspora, should be part 
of the policy for success in research. Every effort should be 
directed to encourage full diversity of the biomedical and 
health community, showcasing talent from all areas and 
different backgrounds. It is vital that success achieved is 
recognized and rewarded as this will lead to more success in 

life and work. Huge investment is needed in management 
courses and promoting emotional intelligence. Sustainability 
of success in research output in limited resources countries 
is largely dependent on excellent management and team 
with a high level of emotional intelligence.
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Medical education (curriculum 
type course design, learning 

strategies, student assessment, 
social accountability, PHD-MD 

program)

Social aspects of medicine (habits, 
tradition , customs and belief and their 

impact on different diseases)

Non- communicable diseases 
(diabetes,obesity, hypertension, 

ischeamic heart disease, 
maternal mortality , childhood 

health and cancer)

Commuicable diseases (Malria, 
schistomasis, tubercolosis, 

antibiotic resistance, covid-19 
and water borne disease)

Which research 
to choose

Figure 1 showing opportunities for research in communicable, non-communicable diseases, social medicine and medical education in 
Sudan. 

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Journal 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://dx.doi.
org/10.21037/jphe-21-31). The series “What the Future 
Holds for Medical Education in Sudan” was commissioned 
by the editorial office without any funding or sponsorship. 
Nazik E Husain, Mohamed Hassan Taha and Mohamed 
Elhassan Abdullah served as the unpaid Guest Editors of 
the series. All authors have no other conflicts of interest to 
declare. 

Ethical Statement: All 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-
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. Ahmed MH, Awadalla H, Osman M, et al. Ethnicity and 
diabetes complications in Sudanese population: The need 
for further genetic population testing. Diabetes Metab 
Syndr 2019;13:430-3.

2. Noor SK, Elmadhoun WM, Bushara SO, et al. The 
Changing Pattern of Hospital Admission to Medical 
Wards: Burden of non-communicable diseases at a hospital 
in a developing country. Sultan Qaboos Univ Med J 
2015;15:e517-22.

3. Charani E, Cunnington AJ, Yousif AHA, et al. In 
transition: current health challenges and priorities in 
Sudan. BMJ Glob Health 2019;4:e001723.

4. Taha SAH, Osman MEM, Abdoelkarim EAA, et al. 
Individuals with a Rh-positive but not Rh-negative blood 
group are more vulnerable to SARS-CoV-2 infection: 
demographics and trend study on COVID-19 cases in 
Sudan. New Microbes New Infect 2020;38:100763.

5. Elmadhoun W, Sulaiman A, Altayeb N, et al. COVID-19 
in Sudan: Will the mitigation Efforts win against the 
Virus? Sudan Journal of Medical Sciences (SJMS) 
2020;15:259-69. 

6. Elmadhoun WMY, Abuzeid N, Bedri S, et al. Diagnosis 

https://dx.doi.org/10.21037/jphe-21-31
https://dx.doi.org/10.21037/jphe-21-31
https://creativecommons.org/licenses/by-nc-nd/4.0/


Journal of Public Health and Emergency, 2021 Page 7 of 7

© Journal of Public Health and Emergency. All rights reserved. J Public Health Emerg 2021;5:28 | https://dx.doi.org/10.21037/jphe-21-31

of Viral Diseases in Sudan: Coronaviruses Unveil the 
Concealed Venues. Sudan Journal of Medical Sciences 
(SJMS) 2020;15:455-60.

7. Iesa MAM, Osman MEM, Hassan MA, et al. SARS-CoV-2 
and Plasmodium falciparum common immunodominant 
regions may explain low COVID-19 incidence in the 
malaria-endemic belt. New Microbes New Infect 
2020;38:100817.

8. Ahmed MH, Ali YA, Awadalla H, et al. Prevalence and 
trends of obesity among adult Sudanese individuals: 
Population based study. Diabetes Metab Syndr 2017;11 
Suppl 2:S963-7.

9. Awadalla H, Almobarak AO, Ahmed MH. Prevalence 
of smoking in Sudanese individuals with diabetes and 
associated complications: Population-based study. Diabetes 
Metab Syndr 2018;12:749-51.

10. Awadalla H, Noor SK, Elmadhoun WM, et al. Diabetes 
complications in Sudanese individuals with type 2 diabetes: 
Overlooked problems in sub-Saharan Africa? Diabetes 
Metab Syndr 2017;11 Suppl 2:S1047-51.

11. Almobarak AO, Badi S, Elmadhoun WM, et al. The 
prevalence and risk factors of stroke among Sudanese 
individuals with diabetes: Cross-sectional survey. Brain 
Circ 2020;6:26-30.

12. Almobarak AO, Barakat S, Suliman EA, et al. Prevalence 
of and predictive factors for nonalcoholic fatty liver disease 
in Sudanese individuals with type 2 diabetes: Is metabolic 
syndrome the culprit? Arab J Gastroenterol 2015;16:54-8.

13. Almobarak AO, Barakat S, Khalifa MH, et al. Non 
alcoholic fatty liver disease (NAFLD) in a Sudanese 
population: What is the prevalence and risk factors? Arab J 

Gastroenterol 2014;15:12-5.
14. Elmadhoun WM, Almobarak AO, Ibrahim AM, et al. 

Cytomorphology of palpable breast lesions: Diagnostic 
utility of FNAC in a developing country. Diagn 
Cytopathol 2015;43:825-9.

15. Almobarak AO, Elhassan TM, Elhoweris MH, et al. 
Cytomorphologic patterns of breast lesions in Sudanese 
patients: lessons learned from fine needle aspiration 
cytology. Asian Pac J Cancer Prev 2014;15:3411-3.

16. World Health Organization. Noncommunicable Diseases 
(NCD) Country Profiles, 2018.

17. IndexMundi. (November 27, 2020). Sudan major infectious 
diseases. Retrieved March 31, 2021. Available online: 
https://www.indexmundi.com/sudan/major_infectious_
diseases.html

18. 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.

19. Ahmed MH, Abdalla ME, Taha MH. Why social 
accountability of medical schools in Sudan can lead to 
better primary healthcare and excellence in medical 
education? J Family Med Prim Care 2020;9:3820-5.

20. Ahmed MH. Reflection for the undergraduate on writing 
in the portfolio: where are we now and where are we 
going? J Adv Med Educ Prof 2018;6:97-101.

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

doi: 10.21037/jphe-21-31
Cite this article as: Ahmed MH, Ahmed M, Taha MH, 
Almobarak AO, Osman WN, Abdullah ME, Zulfu A, Farag E,  
Omer A, Husain NE. Current and future clinical research 
in Sudan: an opportunity for everyone to choose research in 
medical education, communicable and non-communicable 
diseases. J Public Health Emerg 2021;5:28.


