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ABSTRACT 

Climate change presents a significant challenge to public health, particularly in rural Africa, where the risk and 
management of chronic conditions like diabetes are increasingly vulnerable to climatic shifts. Rising temperatures, 
water scarcity, food insecurity, and extreme weather events exacerbate the prevalence and complications of diabetes 
in rural populations. These climate-related factors alter insulin sensitivity, limit physical activity, disrupt food and 
water access, and hinder healthcare delivery, further complicating diabetes management. This review explores the 
impacts of climate change on diabetes risk and care in rural Africa, identifying key challenges such as medication 
shortages, healthcare infrastructure limitations, and socio-economic barriers. We also propose climate-adaptive 
strategies for diabetes care, including strengthening healthcare systems, integrating telemedicine, enhancing food 
security, and improving water access. The review highlights the urgent need for integrated health policies and 
adaptive interventions to mitigate the effects of climate change on diabetes, emphasizing the importance of multi-
sector collaboration and the role of international partnerships. Future research and investment are critical for 
developing resilient healthcare infrastructure and ensuring sustainable, equitable diabetes care in the face of a 
changing climate. 
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INTRODUCTION 

Climate change has emerged as a significant global 
challenge with profound implications for public 
health [1]. While much attention has been given to 
the direct consequences of climate change, such as 
extreme weather events and infectious disease 
outbreaks, its impact on non-communicable diseases 
(NCDs) like diabetes remains underexplored, 
particularly in low-resource settings [2]. Diabetes 
mellitus, a chronic metabolic disorder characterized 
by impaired glucose regulation, is increasingly 
prevalent in Africa, affecting both urban and rural 
populations. In rural Africa, where healthcare 
infrastructure is often limited, climate-induced 
changes in food security, water availability, and 
healthcare access may exacerbate the burden of 
diabetes [3]. Understanding the interplay between 
climate change and diabetes risk and management is 
crucial for developing adaptive strategies that 

enhance resilience and improve health outcomes in 
these vulnerable communities. 
Diabetes is a growing public health concern in Africa, 
with an estimated 24 million people living with the 
condition as of 2021, a number projected to increase 
significantly by 2045 [4]. The prevalence of diabetes 
in rural Africa is rising due to a combination of 
genetic susceptibility, dietary shifts, reduced physical 
activity, and limited access to medical care. Climate 
change is further compounding these risk factors by 
affecting food production, leading to nutritional 
deficiencies and altered dietary patterns [5]. 
Increased temperatures and extreme weather events 
can also influence physical activity levels, exacerbate 
dehydration, and impact the efficacy of diabetes 
medications. Additionally, climate change contributes 
to the displacement of populations, leading to 
disruptions in healthcare access and continuity of care 
for individuals with chronic conditions [6]. Rural 
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communities, already facing significant healthcare 
disparities, are disproportionately affected. As climate 
patterns continue to shift, understanding their impact 
on diabetes risk factors and management strategies 
becomes imperative for effective public health 
interventions. 
Despite the increasing prevalence of diabetes in 
Africa, research on the relationship between climate 
change and diabetes remains scarce, particularly in 
rural areas where vulnerabilities are highest [7]. 
Climate-induced changes in agriculture, water 
supply, and healthcare infrastructure pose significant 
challenges for managing diabetes. Rising 
temperatures may exacerbate dehydration risks, 
particularly among people with diabetes, who are 
more susceptible to heat stress. Moreover, food 
insecurity due to climate variability can lead to poor 
dietary choices, increasing the risk of diabetes-related 
complications [8]. In addition, the impact of extreme 
weather events, such as droughts and floods, on 
healthcare accessibility further complicates diabetes 
management. Rural communities often lack adequate 
healthcare facilities, making it difficult for individuals 
with diabetes to access necessary medications and 
routine monitoring. The lack of empirical data on 
how climate change affects diabetes risk and 
management in rural Africa limits the development of 
targeted policies and interventions [9]. Addressing 
this gap is critical to ensuring that diabetes care 
remains accessible and effective in the face of climate 
challenges. This study aims to explore the impact of 
climate change on diabetes risk and management in 
rural Africa. It aims to assess the effects of climate 
change on diabetes risk factors, evaluate the impact of 
climate change-induced food insecurity on diabetes 
prevalence and complications, investigate the 
challenges posed by climate-related healthcare 
disruptions on diabetes management in rural Africa, 
and explore potential adaptive strategies and policy 
interventions to mitigate the impact of climate 
change on diabetes care in rural settings [10]. The 
study contributes to the growing body of knowledge 
on the intersection of climate change and non-
communicable diseases (NCDs), highlighting the 
urgent need for climate-resilient healthcare systems 
to effectively address the rising burden of diabetes. 
The findings will inform policy decisions and public 
health strategies, enabling governments and 
healthcare organizations to develop targeted 
interventions that enhance diabetes care in rural 
settings. The study also has implications for diabetes 
patients and healthcare providers, as understanding 
the specific challenges posed by climate change can 

help develop tailored treatment plans that consider 
environmental factors. Community education 
programs can promote climate-adaptive behaviors, 
such as proper hydration and dietary adjustments, to 
improve diabetes management outcomes. 
Understanding the intersection of climate change and 
diabetes is crucial for developing effective 
interventions and ensuring that diabetes care remains 
accessible and resilient in the face of climate 
challenges. 
Climate Change and Diabetes Risk in Rural Africa 
Climate change poses a significant threat to public 
health, particularly in rural areas of Africa. The 
increasing prevalence of diabetes and its related 
complications is a growing concern, with rising 
temperatures, food insecurity, disruptions to physical 
activity, and water scarcity all influencing the risk 
and management of diabetes, especially in rural 
populations [11]. Rising temperatures can interfere 
with glucose metabolism, leading to altered insulin 
sensitivity, which exacerbates the body's insulin 
resistance, leading to higher blood sugar levels. 
Dehydration increases, complicating blood sugar 
regulation and increasing the risk of heat-induced 
complications in diabetic patients. Additionally, 
malnutrition, particularly micronutrient deficiencies, 
plays a bidirectional role in diabetes, contributing to 
the development of Type 2 diabetes by promoting 
obesity and worsening insulin resistance in diabetic 
patients [12]. Physical activity is a key component of 
diabetes management, but rising temperatures limit 
opportunities for outdoor exercise in rural areas. 
Climate change can also trigger migration and 
displacement, leading people to adopt new lifestyle 
patterns that are less conducive to physical activity 
and diabetes management. Increased sedentary 
behavior due to changing work and agricultural 
practices, such as informal trade or subsistence work, 
can further exacerbate the risk of developing or 
worsening diabetes. Water scarcity is another 
pressing challenge in rural Africa, as climate change 
exacerbates droughts and reduces access to safe water 
sources. Dehydration caused by insufficient water 
intake makes it difficult for individuals with diabetes 
to properly manage their blood glucose levels. 
Limited access to clean drinking water increases the 
risk of infections that can further complicate diabetes 
management [13]. Addressing the climate-diabetes 
nexus requires integrated, multidimensional 
strategies that focus on climate adaptation and 
strengthen diabetes care and prevention systems in 
rural communities. Providing access to nutritious 
foods, clean water, physical activity spaces, and 
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healthcare infrastructure will be key to mitigating the 
impacts of climate change on diabetes risk and 
improving the quality of life for vulnerable 
populations. 
Climate Change and Diabetes Management 
Challenges 
Climate change poses significant health-related 
challenges, particularly in rural Africa, where the 
management of chronic conditions like diabetes and 
healthcare infrastructure are at risk. Climate-induced 
disruptions such as extreme weather events, rising 
temperatures, and shifting disease patterns directly 
and indirectly affect the availability, accessibility, and 
quality of diabetes care [14]. Healthcare facilities in 
vulnerable regions often depend on fragile 
infrastructure, which is poorly equipped to cope with 
the impacts of climate change. Inadequate storage for 
temperature-sensitive medications like insulin can 
render treatment ineffective, worsening diabetes 
outcomes. Transportation challenges in reaching 
diabetes care centers during extreme weather events 
can delay access to necessary care, leading to delayed 
diagnosis, poor blood sugar control, and worsening 
complications such as diabetic neuropathy, retinal 
disease, and cardiovascular disease. Climate change 
also impacts insulin production and distribution, 
affecting local distribution and global supply. 
Disasters such as flooding and drought can delay the 
production and transportation of critical diabetes 
medications, leading to stock shortages in local 
pharmacies and healthcare centers [15]. Even in non-
disaster conditions, rising temperatures and 
unpredictable weather patterns can impact both the 
storage and transport of insulin, which requires 
specific temperature-controlled environments to 
maintain its efficacy. Economic instability and 
inflation can lead to increased prices of insulin and 
other diabetes medications, making them 
unaffordable for many diabetic patients, especially in 
rural areas where incomes are lower and the cost of 
living has increased. As a result, individuals with 
diabetes may be forced to make difficult decisions, 
such as rationing insulin or delaying medication 
doses to reduce expenses. The psychosocial impact of 
climate change is another critical factor that 
influences diabetes management. Climate-induced 
stressors such as food insecurity, displacement, and 
loss of livelihood can lead to mental health challenges, 
including anxiety, depression, and post-traumatic 
stress disorder (PTSD) [16]. These mental health 
conditions can significantly affect diabetes 
management adherence, as individuals may 
experience difficulties in maintaining a healthy 

lifestyle, following their medication regimen, or 
managing their blood sugar levels. 
Adaptation and Mitigation Strategies for 
Climate-Resilient Diabetes Care 
Climate-resilient diabetes care is crucial in rural 
Africa, where climate change is affecting agricultural 
production. To build a climate-resilient healthcare 
environment, several strategies can be implemented 
[17]. These include strengthening healthcare 
systems with sustainable energy sources, expanding 
telemedicine services, enhancing food security and 
nutrition with climate-resilient crops, and 
implementing community-based nutrition programs. 
National governments must integrate climate change 
mitigation strategies into their diabetes action plans, 
prioritizing climate-resilient health systems and 
fostering cross-sector collaboration. Investments in 
climate-adaptive healthcare infrastructure and 
emergency preparedness are essential, including 
emergency insulin supplies, resilient medication 
storage, and diabetes care protocols during extreme 
events. Healthcare systems should have rapid 
response capabilities, such as mobile clinics and 
temporary health shelters. Community-led initiatives 
for improving water access and sanitation are also 
essential. Local initiatives like rainwater harvesting 
systems, community wells, and water filtration 
projects can ensure clean water availability even 
during climate extremes [18]. These strategies will 
not only improve diabetes care but also mitigate the 
adverse effects of climate change, ensuring healthier 
and more sustainable futures for people living with 
diabetes in Africa. 
             Future Directions and Research Gaps 
Climate change is causing a growing concern in 
Africa, particularly in rural areas. Longitudinal 
studies are needed to understand the long-term 
effects of climate change on diabetes prevalence, the 
specific needs of rural diabetic populations, and the 
collaborative role of international partnerships in 
tackling these challenges [19]. These studies should 
focus on the linkages between climate variables and 
the health of rural populations, including how 
extreme weather events influence diabetes 
management, treatment adherence, and hospital 
admissions. Establishing baseline data on current 
diabetes prevalence and risk factors in different 
regions of Africa is crucial for future comparative 
research. Targeted interventions for rural diabetic 
populations should be developed, considering the 
unique vulnerabilities of these populations, 
considering geography, socioeconomic factors, and 
access to healthcare. These interventions should 
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include accessible care, climate-adapted healthcare 
services, and affordable medications, incorporating 
strategies that empower local communities to manage 
diabetes in their changing environment. International 
partnerships, such as the World Health Organization 
(WHO), the United Nations (UN), and the Global 
Fund, can provide funding for research and 
interventions aimed at improving healthcare 
infrastructure, access to medications, and sustainable 
agriculture practices in the face of climate change 
[20]. Knowledge sharing and capacity building 

should also be prioritized to ensure that local 
healthcare providers, policymakers, and community 
leaders are equipped to address the health impacts of 
climate change on diabetes. Comprehensive, 
integrated strategies are needed to address the 
growing challenge of climate change and diabetes in 
Africa. Longitudinal studies, targeted interventions, 
and international partnerships will be key to ensuring 
sustainable, equitable, and climate-resilient diabetes 
care. 

CONCLUSION 
Climate change is posing significant risks to diabetes 
risk and management in rural Africa. Rising 
temperatures, unpredictable access to food and water, 
and intensifying weather extremes put vulnerable 
populations, particularly those with chronic 
conditions like diabetes, at risk. Factors such as heat 
stress, water scarcity, food insecurity, and shifting 
physical activity patterns contribute to diabetes 
prevalence. These factors not only influence the onset 
of diabetes but also complicate its management, 
creating barriers to medication access, healthy diets, 
and physical exercise. Rural populations often face 
limited access to healthcare due to infrastructure 
vulnerabilities and transportation barriers. Essential 
medications, such as insulin, can be disrupted by 
climate-related disasters or economic instability. 

These challenges highlight the urgent need for 
climate-smart approaches to diabetes care and a 
collaborative global response. To address these 
challenges, climate-adaptive health policies and 
interventions must be developed, incorporating 
strategies to ensure that diabetes care systems are 
prepared for climate impacts and resilient in the face 
of future climate shocks. This includes investing in 
infrastructure that can withstand climate extremes, 
such as climate-resilient healthcare facilities, 
telemedicine platforms, and mobile health services. 
Integrated efforts from multiple sectors and 
stakeholders, including governments, researchers, 
and healthcare providers, are needed to address the 
challenges posed by climate change on diabetes care. 
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