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ABSTRACT 

The coexistence of diabetes mellitus and malnutrition in rural Uganda presents a significant public health challenge. 
Diabetes, particularly type 2 diabetes (T2D), has emerged as a growing concern in sub-Saharan Africa, including 
rural Uganda, where it often overlaps with malnutrition, manifesting as both undernutrition (e.g., protein-energy 
malnutrition and micronutrient deficiencies) and overnutrition (e.g., obesity and excessive consumption of processed 
foods). This review explores the pathophysiology of the diabetes-malnutrition nexus, emphasizing how 
undernutrition exacerbates insulin resistance and glucose dysregulation, while overnutrition contributes to obesity 
and chronic inflammation, further complicating diabetes management. The healthcare challenges in rural Uganda, 
including limited access to care, high costs of medications, and low levels of health literacy, exacerbate these dual 
burdens. The review discusses potential interventions, such as community-based strategies, sustainable agriculture, 
biofortification, and policy reforms aimed at strengthening healthcare services and improving nutrition. Future 
research needs to focus on affordable dietary interventions, long-term effects of malnutrition on diabetes 
progression, and cost-effective management strategies. A coordinated, multi-pronged approach that includes 
education, improved healthcare infrastructure, and culturally tailored nutritional support is essential for managing 
diabetes and malnutrition in rural Uganda. 
Keywords: Diabetes mellitus, type 2 diabetes, malnutrition, undernutrition, overnutrition, rural Uganda. 

 
INTRODUCTION 

Diabetes mellitus, particularly type 2 diabetes (T2D), 
has become an increasingly significant public health 
concern in sub-Saharan Africa, including Uganda 
[1]. While traditionally considered a disease of 
affluence, diabetes is now prevalent among both 
urban and rural populations, often coexisting with 
persistent malnutrition [2]. Malnutrition in rural 
Uganda manifests in two major forms: 
undernutrition, characterized by protein-energy 
malnutrition and micronutrient deficiencies, and 
overnutrition, which includes obesity and the 
excessive consumption of processed foods. These 
contrasting forms of malnutrition contribute to the 
development and complications of diabetes, further 
straining Uganda’s healthcare system [3]. 
Sub-Saharan Africa is currently experiencing a 
nutrition transition driven by economic, 
demographic, and epidemiological changes [4]. 
Rapid urbanization and globalization have led to 
shifts in dietary habits, characterized by an increased 
consumption of calorie-dense, highly processed foods, 

alongside a decrease in physical activity [5]. This 
shift has resulted in a rise in obesity and related non-
communicable diseases (NCDs), including diabetes. 
However, rural populations in Uganda still face 
widespread food insecurity and undernutrition due to 
poverty, inadequate healthcare services, and limited 
access to balanced diets [6]. The dual burden of 
malnutrition—where undernutrition and 
overnutrition exist simultaneously—presents unique 
challenges in managing diabetes. Undernutrition can 
lead to impaired glucose metabolism, exacerbating 
insulin resistance, while overnutrition increases the 
risk of obesity, a major risk factor for type 2 diabetes 
[7]. Moreover, micronutrient deficiencies, 
particularly deficiencies in vitamin D, magnesium, 
and zinc, have been linked to poor glycemic control 
and increased diabetes-related complications. 
In Uganda, rural healthcare facilities often lack 
adequate resources to diagnose, treat, and manage 
diabetes effectively. Many individuals with diabetes 
remain undiagnosed due to limited access to medical 
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services and a lack of awareness about the disease [8]. 
Even when diagnosed, proper management is 
hindered by the high cost of medications, inadequate 
healthcare infrastructure, and cultural perceptions 
that may prioritize traditional medicine over 
biomedical interventions. Given the increasing 
prevalence of diabetes in Uganda, understanding the 
relationship between malnutrition and diabetes is 
essential for developing effective intervention 
strategies to improve health outcomes. The 
coexistence of diabetes and malnutrition in rural 
Uganda presents a significant healthcare challenge. 
Undernutrition can worsen diabetes outcomes by 
causing muscle wasting, impairing immune function, 
and increasing the risk of infections [9]. 
Overnutrition, particularly excessive consumption of 
processed foods and refined carbohydrates, 
contributes to obesity and insulin resistance [10]. 
The healthcare system in rural Uganda is ill-equipped 
to address these dual challenges due to several 
factors: limited access to healthcare, financial 
constraints, lack of awareness and education, 
nutritional deficiencies, and cultural and traditional 
beliefs [11]. This study aims to bridge this 
knowledge gap by examining the pathophysiology 
linking malnutrition and diabetes, the healthcare 
challenges faced in rural Uganda, and potential 
intervention strategies. The research questions 
include how malnutrition influences the development 
and progression of diabetes in rural Uganda, the 
major healthcare challenges in managing diabetes 
among rural Ugandans, intervention strategies that 
can improve diabetes management, the role of 
micronutrient deficiencies in diabetes progression 
and complications among malnourished individuals, 
and the gaps in existing diabetes management 
programs. The findings of this study will be 
instrumental in shaping healthcare policies and 
intervention strategies to improve diabetes care in 
Uganda, particularly in rural settings. Understanding 
the link between malnutrition and diabetes will help 
healthcare practitioners, policymakers, and 
community organizations develop targeted 
approaches for prevention and management. The 
study holds significance in several ways: The study 
offers valuable insights for designing nutrition and 
diabetes management programs for rural 
communities. It also helps in strengthening 
healthcare services by identifying challenges in 
diabetes management. The study emphasizes the 
importance of balanced nutrition in diabetes 
prevention and management, educating rural 
populations on dietary choices. The findings can 
guide future research on diabetes and malnutrition in 
low-resource settings, promoting better healthcare 
solutions. The study encourages community-based 
interventions, helping NGOs, government agencies, 
and healthcare providers implement sustainable 

diabetes prevention and management programs in 
rural Uganda. 
Pathophysiology of the Diabetes-Malnutrition 
Nexus 
The diabetes-malnutrition nexus is a complex 
interplay of nutritional status, metabolic pathways, 
and inflammatory processes [12]. Undernutrition 
impairs insulin production and glucose utilization, 
while overnutrition fosters insulin resistance and 
chronic inflammation. Prolonged starvation triggers 
metabolic adaptations, such as increased reliance on 
lipolysis and ketogenesis, leading to reduced insulin 
sensitivity. Chronic energy deficiency impairs 

pancreatic β-cell function, reducing insulin secretion 
and increasing vulnerability to hyperglycemia. 
Muscle wasting and glucose dysregulation are also 
linked to malnutrition, as muscle loss leads to reduced 
glucose disposal, exacerbating hyperglycemia [13]. 
Micronutrient deficiencies, such as vitamin D 
deficiency, zinc deficiency, and iron deficiency anemia, 
can disrupt metabolic homeostasis, leading to 
impaired insulin secretion and decreased insulin 
receptor sensitivity. Anemia limits oxygen transport, 
leading to altered glucose regulation and increased 
insulin resistance. Overnutrition, particularly from 
processed and energy-dense foods, is a significant 
driver of obesity and type 2 diabetes. Overnutrition 
leads to metabolic dysfunction through multiple 
pathways, including insulin resistance, chronic 
inflammation, and changes in the gut microbiome. 
Malnutrition-induced changes in gut microbiota 
composition influence insulin resistance and glucose 
metabolism, with beneficial gut bacteria regulating 
inflammation and insulin action [14]. Excessive 
intake of refined carbohydrates and saturated fats 
promotes the growth of harmful gut bacteria, 
contributing to endotoxemia, which worsens glucose 
intolerance and diabetes progression. The diabetes-
malnutrition nexus is a complex interplay of 
nutritional status, metabolic pathways, and 
inflammatory processes. Addressing these 
mechanisms through targeted nutritional 
interventions can play a crucial role in diabetes 
prevention and management [15]. 

Challenges in Diabetes and Malnutrition 
Management in Rural Uganda 

Diabetes and malnutrition management in rural 
Uganda faces numerous challenges, including limited 
access to healthcare services, socioeconomic 
hardships, food insecurity, and low levels of health 
literacy [16]. These barriers not only complicate 
diabetes care but also exacerbate malnutrition, 
creating a vicious cycle of poor health outcomes. 
Limited access to healthcare services is a critical 
obstacle in rural Uganda due to geographical, 
financial, and systemic constraints. Most rural areas 
lack dedicated diabetes clinics, and general healthcare 
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centers are often underequipped to manage chronic 
conditions. Specialized services, such as 
endocrinology and nutrition counseling, are 
concentrated in urban areas, making them 
inaccessible to rural populations [17]. There is a 
significant deficit of trained endocrinologists, 
diabetes educators, and dietitians, forcing general 
practitioners to manage complex diabetes cases with 
limited expertise. High cost of diabetes medications 
and diagnostic tools is another challenge in rural 
Uganda. Essential medications like insulin and oral 
hypoglycemic agents are often expensive or 
unavailable, making it difficult to monitor blood 
glucose levels accurately. Socioeconomic constraints 
play a crucial role in shaping diabetes outcomes in 
rural Uganda. A large proportion of the rural 
population lives below the poverty line, making it 
difficult for them to afford diabetes medications, 
medical consultations, and laboratory tests [18]. 
Lack of health insurance discourages timely medical 
visits and results in poorly managed diabetes. 
Cultural and traditional medicine practices also 
contribute to the issue, leading to complications such 
as diabetic foot ulcers, kidney disease, and vision 
impairment. Food insecurity and dietary challenges 
are also significant in rural Ugandan communities. 
Seasonal food shortages, dependence on high-
glycemic staple foods, and limited dietary diversity 
lead to micronutrient deficiencies, further impairing 
metabolic health and increasing diabetes-related 
complications. Low awareness and education about 
diabetes prevention, symptoms, and management 
strategies exacerbate the disease burden in rural 
Uganda [10]. Many rural residents are unaware of 
diabetes risk factors, leading to late diagnoses and 
increased complications. Poor health education on 
diet and lifestyle is also lacking, with many people 
lacking information on portion control, balanced 
diets, and the role of physical activity in diabetes 
management. Addressing these challenges requires a 
multifaceted approach, including improved 
healthcare infrastructure, subsidized diabetes 
medications, better nutritional support, and enhanced 
health education programs. Strengthening rural 
healthcare systems and promoting community-based 
interventions will be crucial in reducing the burden of 
diabetes and malnutrition in Uganda's underserved 
areas. 
Interventions for Addressing Diabetes and 
Malnutrition in Rural Uganda 
To effectively address diabetes and malnutrition in 
rural Uganda, a comprehensive set of interventions 
including nutrition, healthcare strengthening, 
community engagement, and policy reforms are 
essential [19]. Key intervention strategies include 
promoting sustainable agriculture, introducing 
biofortified crops, encouraging community gardening 

projects, strengthening school feeding programs, 
fortifying staple foods with essential micronutrients, 
and developing culturally tailored diet guidelines. 
Healthcare system strengthening involves expanding 
healthcare access and improving service delivery in 
rural Uganda [20]. This includes expanding rural 
diabetes screening programs, training local health 
workers on diabetes prevention, early detection, and 
management, and establishing diabetes care centers 
in rural districts. Enhancing access to affordable 
medications can be achieved through government 
subsidies for insulin and hypoglycemic agents, 
establishing diabetes care centers in rural districts, 
and integrating traditional medicine with modern 
healthcare. Collaborating with local herbalists and 
healers to integrate diabetes education into their 
practices could improve patient outcomes. Research 
on medicinal plants for diabetes can provide more 
affordable and culturally acceptable alternatives to 
conventional treatments [21]. 
Addressing diabetes and malnutrition in rural 
Uganda requires a comprehensive approach that 
includes nutrition, healthcare strengthening, 
community engagement, and policy reforms [22]. By 
promoting sustainable agriculture, introducing 
biofortified crops, promoting community gardening 
projects, strengthening school feeding programs, and 
implementing culturally tailored diet guidelines, the 
country can better manage its diabetes and 
malnutrition populations. Community-based 
interventions are crucial for improving diabetes and 
malnutrition management in rural Uganda. These 
include establishing village health teams, radio 
programs, school-based diabetes prevention 
programs, and policy reforms. Village health teams 
are composed of local volunteers trained in diabetes 
awareness and prevention, while radio programs and 
workshops provide hands-on training in cooking 
healthy meals and engaging in physical activity [23]. 
Schools can be used as platforms for promoting 
healthy lifestyles, and teachers and parents should be 
educated on how to support children with diabetes or 
those at risk. Policy reforms are also necessary to 
address systemic barriers faced by rural populations. 
Uganda's National Nutrition and Diabetes Policy 
should incorporate specific guidelines and actions for 
tackling diabetes and malnutrition, including 
targeted initiatives for rural areas [24]. Diabetes care 
should be integrated into primary healthcare services, 
ensuring rural clinics are equipped to diagnose and 
manage the disease. Social protection programs, such 
as cash transfer programs for food-insecure 
households, subsidize healthy foods for low-income 
populations, and implementing public health taxes on 
sugary and processed foods, can help reduce the 
burden of these conditions and improve the quality of 
life for vulnerable populations. By implementing 
these comprehensive interventions, Uganda can 
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effectively address the intertwined challenges of 
diabetes and malnutrition in rural areas [25]. 

Future Directions and Research Gaps 
Uganda faces the dual burden of diabetes and 
malnutrition, necessitating future research to address 
these issues. Longitudinal studies are needed to assess 
the long-term impact of malnutrition on diabetes 
progression, including its chronic effects, nutritional 
interventions, and population-based studies [26]. 
Low-cost, locally sourced diabetes-friendly diets for 
rural populations are also crucial for improving 
diabetes control without burdening families 
economically. Research should focus on local food 
resources, culinary innovations, and community-
based cooking programs. Understanding genetic and 
environmental factors influencing diabetes 
susceptibility in malnourished individuals is essential. 
Genetic studies can identify polymorphisms or 
genetic markers that may predispose individuals to 
diabetes, especially when combined with malnutrition 
[27-34]. Epigenetic mechanisms can reveal new 
targets for diabetes prevention and treatment. 

Environmental factors, such as food security, access 
to clean water, stress, and physical activity, can also 
influence the onset and progression of diabetes.  
Evaluating cost-effective interventions for diabetes 
management in resource-limited settings is crucial 
for improving diabetes care [28-34]. Research should 
focus on low-cost treatment models, innovative use of 
technology, community-based interventions, and 
integrated care pathways that combine diabetes 
management with nutritional support. In conclusion, 
research in these areas is vital for bridging gaps in 
diabetes and malnutrition management in rural 
Uganda. Longitudinal studies, affordable dietary 
strategies, and investigation into genetic-
environmental interactions will provide a clearer 
understanding of the interplay between malnutrition 
and diabetes, leading to more effective interventions. 
Evaluating cost-effective care models will ensure that 
diabetes management is accessible to even the most 
disadvantaged populations.

CONCLUSION 
The relationship between diabetes and malnutrition 
in rural Uganda is a significant public health issue 
that requires comprehensive solutions. The 
coexistence of undernutrition and overnutrition 
increases diabetes risk and complicates its 
management, especially in resource-limited areas 
with underdeveloped healthcare infrastructure. The 
pathophysiology of this dual burden is complex, with 
metabolic and inflammatory processes affecting 
glucose regulation. Challenges like limited healthcare 
access, food insecurity, and cultural barriers further 
complicate effective diabetes care. To address this, 
interventions must be tailored to rural populations, 
promoting sustainable agricultural practices, 

strengthening healthcare systems, and integrating 
culturally appropriate nutrition programs. 
Community-based approaches, such as health 
education and local health workers, can empower 
rural communities to better manage diabetes and 
malnutrition. Policy reforms and government 
support for affordable healthcare are also crucial. 
Future research is needed to understand how 
malnutrition influences diabetes progression in rural 
Uganda. A coordinated approach combining 
education, healthcare system strengthening, 
nutritional interventions, and policy reforms can 
significantly improve diabetes care in rural Uganda 
and other resource-limited regions. 

REFERENCES
1. Guwatudde, D., Delobelle, P., Absetz, P., 

Van, J.O., Mayega, R.W., Kasujja, F.X., De 
Man, J., Hassen, M., Kiracho, E.E., Kiguli, J., 
Puoane, T., Ostenson, C.-G., Peterson, S., 
Daivadanam, M.: Prevention and 
management of type 2 diabetes mellitus in 
Uganda and South Africa: Findings from the 
SMART2D pragmatic implementation trial. 
PLOS Glob Public Health. 2, e0000425 
(2022). 
https://doi.org/10.1371/journal.pgph.0000
425 

2. Issaka, A., Stevenson, C., Paradies, Y., 
Houehanou, Y.C.N., Bosu, W.K., Kiwallo, 
J.B., Wesseh, C.S., Houinato, D.S., Nazoum, 
D.J.P., Cameron, A.J.: Association between 
urban–rural location and prevalence of type 
2 diabetes and impaired fasting glucose in 
West Africa: a cross–sectional population–

based epidemiological study. BMJ Open. 13, 
e063318(2023). 
https://doi.org/10.1136/bmjopen-2022-
063318 

3. Kiguli, J., Alvesson, H.M., Mayega, R.W., 
Kasujja, F.X., Muyingo, A., Kirunda, B., 
Ekirapa Kiracho, E., Kayemba Nalwadda, C., 
Naggayi, G., Peterson, S., van Olmen, J., 
Daivadanam, M.: Dietary patterns and 
practices in rural eastern Uganda: 
Implications for prevention and 
management of type 2 diabetes. Appetite. 
143,104409(2019). 
https://doi.org/10.1016/j.appet.2019.1044
09 

4. Ezema G. O, Omeh N. Y, Egba S. I, Ejiofor 
C Agbo E, Adachukwu A. I., Obeagu E. I. 
Evaluation of Biochemical Parameters of 
Patients with Type 2 Diabetes Mellitus 

http://www.idosr.org/


 
 
www.idosr.org                                                                                                                                                                      Jumba 

88 
 

Based on Age and Gender in Umuahia. Asian 
Journal of Dental and Health Sciences 
3(2):32-36 (2023). 

5. Nurhasan, M., Ariesta, D.L., Utami, M.M.H., 
Fahim, M., Aprillyana, N., Maulana, A.M., 
Ickowitz, A.: Dietary transitions in 
Indonesia: the case of urban, rural, and 
forested areas. Food Sec. 16, 1313–1331 
(2024). https://doi.org/10.1007/s12571-
024-01488-3 

6. Siddharthan, T., Kalyesubula, R., Morgan, 
B., Ermer, T., Rabin, T.L., Kayongo, A., 
Munana, R., Anton, N., Kast, K., Schaeffner, 
E., Kirenga, B., Knauf, F., Siddharthan, T., 
Kalyesubula, R., Rastegar, A., Ermer, T., 
Rabin, T.L., Kayongo, A., Nassali, F., 
Munana, R., Anton, N., Kast, K., Schaeffner, 
E., Kirenga, B., Kraus, H., Knauf, F., Rural 
Uganda Non Communicable Disease Study 
Investigators: The rural Uganda non-
communicable disease (RUNCD) study: 
prevalence and risk factors of self-reported 
NCDs from a cross sectional survey. BMC 
Public Health. 21, 2036 (2021). 
https://doi.org/10.1186/s12889-021-
12123-7 

7. Stein, A.D., Obrutu, O.E., Behere, R.V., 
Yajnik, C.S.: Developmental undernutrition, 
offspring obesity and type 2 diabetes. 
Diabetologia. 62, 1773–1778 (2019). 
https://doi.org/10.1007/s00125-019-4930-
1 

8. Alum, E. U., Ugwu, O. P. C., Obeagu, E. I., 
Aja, P. M., Ugwu, C. N., Okon, M.B. 
Nutritional Care in Diabetes Mellitus: A 
Comprehensive Guide.International Journal 
of Innovative and Applied Research. 11(12):16-
25 (2023). Article DOI: 
10.58538/IJIAR/2057 DOI URL: 
http://dx.doi.org/10.58538/IJIAR/2057. 

9. Obeagu E. I., Scott G.Y, Amekpor F, Ugwu 
O. P. C, Alum E. U.  
Covid-19 Infection and Diabetes: A Current 
Issue. International Journal of Innovative and 
Applied Research, 11,(1), 25-30 (2023). 

10. Nielsen, J., Bahendeka, S., Bygbjerg, I., 
Meyrowitsch, D., Whyte, S.: Accessing 
diabetes care in rural Uganda: Economic and 
social resources. Global public health. 12, 1–
17(2016). 
https://doi.org/10.1080/17441692.2016.11
72100 

11. Montgomery, L., Misinde, C., Komuhangi, 
A., Kawooya, A.N., Agaba, P., McShane, 
C.M., Santin, O., Apio, J., Jenkins, C., 
Githinji, F., MacDonald, M., Nakaggwa, F., 
Nanyonga, R.C.: Tackling the escalating 

burden of care in Uganda: a qualitative 
exploration of the challenges experienced by 
family carers of patients with chronic non-
communicable diseases. BMC Health 
Services Research. 23, 1356 (2023). 
https://doi.org/10.1186/s12913-023-
10337-6 

12. Adonu C. C, Ugwu O. P. C, Bawa A, Ossai E. 
C,NwakaA.C.  
Intrinsic blood coagulation studies in 
patients suffering from both diabetes and 
hypertension. Int Journal of Pharmaceutical 
Medicine and Bio Science, 2 (2), 36-45 (2013). 

13. Espino-Gonzalez, E., Dalbram, E., Mounier, 
R., Gondin, J., Farup, J., Jessen, N., Treebak, 
J.T.: Impaired skeletal muscle regeneration 
in diabetes: From cellular and molecular 
mechanisms to novel treatments. Cell 
Metabolism. 36, 1204–1236 (2024). 
https://doi.org/10.1016/j.cmet.2024.02.01
4 

14. Ebele J. I., Emeka E. N., Ignatius C. M., 
Emeka G. A., Nochie S. O. Periodontal 
disease and type 2 diabetes: effects on 
salivary enzyme activities. International 
Journal of Diabetes in Developing 
Countries, 31, 9-13 (2011).  

15. Guo, Y., Huang, Z., Sang, D., Gao, Q., Li, Q.: 
The Role of Nutrition in the Prevention and 
Intervention of Type 2 Diabetes. Front 
Bioeng Biotechnol. 8, 575442 (2020). 
https://doi.org/10.3389/fbioe.2020.575442 

16. Ugwu, O.P.C.,Kungu, E., Inyangat, R., 
Obeagu, E. I., Alum, E. U., Okon, M. B., 
Subbarayan, S. and Sankarapandiyan, V. 
Exploring Indigenous Medicinal Plants for 
Managing Diabetes Mellitus in Uganda: 
Ethnobotanical Insights, 
Pharmacotherapeutic Strategies, and 
National Development Alignment. INOSR 
Experimental Sciences, 12(2):214-224 
(2023). 
https://doi.org/10.59298/INOSRES/2023
/2.17.1000. 

17. Okoh, O. S., Yakubu, A., Adegboyega, A. E., 
Uti, D. E., Obeten, U. N., Agada, S. A., 
Oluwaloni, F., Johnson, G. I., Mela, L. P., 
Asomadu, R. O., Iwaloye, O., Johnson, T. O., 
& Orji, O. U. Identification of some bioactive 
compounds from Trignonella 
foenumgraecum as possible inhibitors of 

PPARϒ for diabetes treatment through 
molecular docking studies, pharmacophore 
modelling and ADMET profiling: An in-
silico study. PLOS ONE, 18(5), e0284210 
(2023). 

http://www.idosr.org/
http://dx.doi.org/10.58538/IJIAR/2057
https://doi.org/10.59298/INOSRES/2023/2.17.1000
https://doi.org/10.59298/INOSRES/2023/2.17.1000


 
 
www.idosr.org                                                                                                                                                                      Jumba 

89 
 

https://doi.org/10.1371/journal.pone.0284
210. Corresponding author 

18. Hsu, C.-C., Lee, C.-H., Wahlqvist, M.L., 
Huang, H.-L., Chang, H.-Y., Chen, L., Shih, 
S.-F., Shin, S.-J., Tsai, W.-C., Chen, T., 
Huang, C.-T., Cheng, J.-S.: Poverty 
Increases Type 2 Diabetes Incidence and 
Inequality of Care Despite Universal Health 
Coverage. Diabetes Care. 35, 2286–2292 
(2012). https://doi.org/10.2337/dc11-2052 

19. Durao, S., Visser, M.E., Ramokolo, V., 
Oliveira, J.M., Schmidt, B.-M., Balakrishna, 
Y., Brand, A., Kristjansson, E., Schoonees, 

A.: Community‐level interventions for 

improving access to food in low‐ and middle‐
income countries. The Cochrane Database of 
Systematic Reviews. 2020, CD011504 
(2020). 
https://doi.org/10.1002/14651858.CD011
504.pub3 

20. Gizaw, Z., Astale, T., Kassie, G.M.: What 
improves access to primary healthcare 
services in rural communities? A systematic 
review. BMC Primary Care. 23, 313 (2022). 
https://doi.org/10.1186/s12875-022-
01919-0 

21. Ugwu, O. P. C., Alum, E. U. and Uhama, K. 
C. Dual Burden of Diabetes Mellitus and 
Malaria: Exploring the Role of 
Phytochemicals and Vitamins in Disease 
Management. Research Invention Journal of 
Research in Medical Sciences. 3(2):38-49 
(2024). 

22. Mercer, T., Chang, A.C., Fischer, L., 
Gardner, A., Kerubo, I., Tran, D.N., 
Laktabai, J., Pastakia, S.: Mitigating The 
Burden Of Diabetes In Sub-Saharan Africa 
Through An Integrated Diagonal Health 
Systems Approach. Diabetes Metab Syndr 
Obes. 12, 2261–2272 (2019). 
https://doi.org/10.2147/DMSO.S207427 

23. Mugisha, J.O., Seeley, J.: “We shall have 
gone to a higher standard”: Training village 
heath teams (VHTs) to use a smartphone-
guided intervention to link older Ugandans 
with hypertension and diabetes to care. AAS 
Open Res. 3, 25 (2021). 
https://doi.org/10.12688/aasopenres.1304
9.2 

24. Birabwa, C., Bwambale, M.F., Waiswa, P., 
Mayega, R.W.: Quality and barriers of 
outpatient diabetes care in rural health 
facilities in Uganda – a mixed methods 
study. BMC Health Services Research. 19, 
706(2019). 
https://doi.org/10.1186/s12913-019-4535-
x 

25. Amoadu, M., Abraham, S.A., Adams, A.K., 
Akoto-Buabeng, W., Obeng, P., Hagan, J.E.: 
Risk Factors of Malnutrition among In-
School Children and Adolescents in 
Developing Countries: A Scoping Review. 
Children (Basel). 11, 476 (2024). 
https://doi.org/10.3390/children11040476 

26. Eze C. W., Egba S. I, Nweze E. I., Ezeh R. C. 
Ugwudike P. Ameliorative Effects of Allium 
cepa and Allium sativum on Diabetes 
Mellitus and Dyslipidemia in Alloxan-
induced Diabetic Rattus novergicus. Trends 
Applied Sci Res, 15(2): 145-150 (2020). 

27. Alum EU, Ugwu OPC, Obeagu EI, Uti DE, 
Egba SI, Alum BN. Managing the Dual 
Burden: Addressing Mental Health in 
Diabetes Care. Elite Journal of Medical 
Sciences, 2(6):1-9 (2024). 

28. Bosetti, R., Tabatabai, L., Naufal, G., 
Menser, T., Kash, B.: Comprehensive cost-
effectiveness of diabetes management for the 
underserved in the United States: A 
systematic review. PLoS One. 16, e0260139 
(2021). 
https://doi.org/10.1371/journal.pone.0260
139 

29. Esther Ugo Alum, Okechukwu P.C. Ugwu, 
Emmanuel Ifeanyi Obeagu, Patrick 
Maduabuchi Aja, Chinyere Nneoma Ugwu 
and Michael Ben Okon (2023). Nutritional 
Care in Diabetes Mellitus: A Comprehensive 
Guide. International Journal of Innovative and 
Applied Research, 11(12): 16-25. 

30. EI Obeagu, OPC Ugwu, EU Alum (2023). 
Poor glycaemic control among diabetic 
patients: A review on associated factors. 
Newport International Journal of Research in 
Medical Sciences (NIJRMS), 3(1): 30-33. 

31. CA Afiukwa, OPC Ugwu, SO Okoli, JN 
Idenyi, EC Ossai (2013). Contents of some 
vitamins in five edible mushroom varieties 
consumed in Abakaliki Metropolis, Nigeria. 
Research Journal of Pharmaceutical, 
Biological and Chemical Sciences4(2): 805-
812. 

32. IO Igwenyi, PO Nchi, Ugwu PC 
Okechukwu, IP Igwenyi, DC Obasi, N 
Edwin, AJ Uraku, AC Ze (2017). Nutritional 
potential of Azadirachta indica seeds. Indo 
American Journal of Pharmaceutical Sciences, 
4(2): 477-482. 

33. IP Udeozo, Andrew C Nwaka, Okechukwu 
PC Ugwu, Michael Akogwu (2014). Anti-
inflammatory, phytochemical, and acute 
toxicity study of the flower extract of 
Newbouldia laevis. Int J Curr Microbiol App 
Sci, 3(3): 1029-35. 

http://www.idosr.org/
https://doi.org/10.1371/journal.pone.0284210
https://doi.org/10.1371/journal.pone.0284210
https://www.cabidigitallibrary.org/action/doSearch?AllField=pb%3A%28%22Research+Journal+of+Pharmaceutical%2C+Biological+and+Chemical+Sciences%22%29
https://www.cabidigitallibrary.org/action/doSearch?AllField=pb%3A%28%22Research+Journal+of+Pharmaceutical%2C+Biological+and+Chemical+Sciences%22%29


 
 
www.idosr.org                                                                                                                                                                      Jumba 

90 
 

34. A Ali Ikechukwu, UA Ibiam, PC Ugwu 
Okechukwu, OR Inya-Agha, U Orji Obasi, 
David Obasi Chukwu (2015). 
Phytochemistry and acute toxicity study of 
Bridelia ferruginea extracts. World J. Med. 
Sci, 12(4): 397-402. 

 

 

 

 

 
 

 
 
 

CITE AS: Kato Jumba K. (2025). The Interplay between Diabetes and Malnutrition in Rural Uganda: 
Pathophysiology, Challenges, and Interventions IDOSR JOURNAL OF SCIENTIFIC RESEARCH 
10(1):84-90. https://doi.org/10.59298/IDOSRJSR/2024/10.1.8490 
 

http://www.idosr.org/
https://doi.org/10.59298/IDOSRJSR/2024/10.1.8490

