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ABSTRACT

Diabetes mellitus is an escalating public health concern in Nigeria, particularly within rural communities that lack
access to adequate diagnostic and healthcare services. With a significant portion of diabetes cases remaining
undiagnosed due to systemic challenges, traditional laboratory-based screening methods are often impractical in
resource-limited settings. Point-of-care testing (POCT) offers a promising alternative by enabling immediate,
decentralized, and accurate diabetes screening at the site of patient care. This review explores the burden of diabetes
in rural Nigeria, the limitations of conventional screening approaches, and the transformative potential of POCT in
improving early detection and disease management. It further examines the opportunities and challenges associated
with integrating POCT into rural health systems, including issues related to infrastructure, training, cost, quality
assurance, and policy. Drawing on evidence from existing studies and global best practices, the review provides
strategic recommendations for scaling up POCT in Nigeria's rural health clinics to enhance diabetes screening,
reduce complications, and contribute to broader public health goals such as universal health coverage and health
equity.
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INTRODUCTION
Diabetes mellitus, a chronic metabolic disorder characterized by persistent hyperglycemia due to insulin resistance
or deficiency, is rapidly becoming a major global health crisis [17]. Worldwide, the prevalence of diabetes has reached
alarming levels, affecting an estimated 537 million people in 2021 and projected to rise to over 783 million by 204:5,
according to the International Diabetes Federation (IDI) [27]. Africa, once considered a low-prevalence region, is
now experiencing a sharp increase in diabetes incidence, driven by urbanization, sedentary lifestyles, unhealthy diets,
and genetic predispositions. The continent is estimated to have over 24 million people living with diabetes, a number
that is expected to more than double by 2045 if current trends persist. Among African countries, Nigeria bears one
of the highest burdens, largely due to its large and growing population, poor healthcare infrastructure, and
insufficient disease surveillance systems [37].
In Nigeria, diabetes poses a growing threat to public health, economic productivity, and the quality of life of millions.
As of recent estimates, approximately 4 million Nigerians are living with diabetes, with many more undiagnosed
due to limited screening programs and inadequate healthcare access [47]. The impact is particularly severe in rural
communities, where healthcare infrastructure is often underdeveloped, and residents face multiple barriers to
accessing preventive and diagnostic services. These barriers include long distances to health facilities, lack of
qualified personnel, cost of services, and logistical constraints in diagnostic testing. Consequently, diabetes often
remains undiagnosed until complications such as neuropathy, retinopathy, nephropathy, or cardiovascular disease
arise — conditions that are costly to treat and often lead to disability or death [57.
Traditional diagnostic methods for diabetes, such as fasting blood glucose tests and oral glucose tolerance tests
(OGTT), require laboratory facilities, skilled personnel, and cold chain storage, which are frequently unavailable in
rural areas [6]. This systemic gap underscores the need for more adaptable, accessible, and efficient diagnostic tools.
Point-of-care testing (POCT) represents a transformative approach in this regard. POCT devices are portable,
simple to use, and capable of delivering rapid diagnostic results at or near the site of patient care. These tools are
designed to operate in resource-limited settings, requiring minimal training and infrastructure, and can significantly
reduce diagnostic delays and improve early detection of diabetes [77].
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POCT has already demonstrated effectiveness in the diagnosis and management of other diseases, such as HIV,
malaria, and anemia, in low-resource settings. Its integration into diabetes screening protocols offers a promising
strategy to address existing diagnostic gaps in Nigeria's rural health system [87. The introduction of POCT for
diabetes could improve screening coverage, facilitate timely intervention, reduce the burden of diabetes-related
complications, and ultimately improve patient outcomes. However, despite the evident potential, the integration of
POCT into rural healthcare systems is not without challenges. These include concerns around quality assurance,
data integration with existing health information systems, the cost of devices and reagents, training of healthcare
workers, supply chain management, and regulatory oversight. The increasing burden of non-communicable diseases
(NCDs) in sub-Saharan Africa, particularly diabetes, has prompted calls for innovative public health strategies.
Nigeria's dual disease burden of infectious and chronic diseases is straining the health system [97]. While urban
health facilities may have relatively better access to diagnostic tools, rural communities, which house more than 50%
of Nigeria's population, are disproportionately affected by the lack of essential services. Many primary healthcare
centers in rural areas lack laboratory facilities and trained staff to perform standard glucose testing. As a result,
routine screening for diabetes is rarely conducted, and many cases remain undiagnosed.
The implementation of POCT offers an opportunity to bypass traditional laboratory dependencies and bring
screening services directly to the community. These portable diagnostic kits allow for real-time glucose
measurement, enabling immediate counseling, referral, and initiation of management plans [87. In light of Nigeria's
commitment to universal health coverage and the increasing recognition of the role of primary healthcare in
managing NCDs, integrating POCT into rural diabetes screening represents a critical step toward achieving
national and global health goals.
Despite the rising prevalence of diabetes in Nigeria, rural populations continue to face significant barriers to early
detection and timely management of the disease. The reliance on conventional laboratory-based diagnostics has
proven insufficient and often inaccessible to people living in underserved and remote areas. Delays in diagnosis
contribute to increased complications, hospitalizations, and mortality, thereby exacerbating healthcare costs and
diminishing quality of life [107]. While point-of-care testing has shown promise in other areas of healthcare delivery,
its integration into diabetes screening protocols in Nigeria's rural health clinics remains limited and poorly
understood. Without a clear understanding of the opportunities and challenges of implementing POCT in these
settings, efforts to scale up diabetes screening and management may fall short of their intended impact [117. This
study aims to evaluate diabetes screening practices in rural health clinics in Nigeria, assess the feasibility and
effectiveness of point-of-care testing in improving diabetes diagnosis, identify barriers and enablers to integrating
POCT into rural health systems, and propose evidence-based strategies for scaling up POCT in diabetes care across
rural communities. The research questions include existing practices and limitations in diabetes screening in rural
health clinics, how POCT can improve early detection and management, logistical, financial, and operational
challenges hindering POCT integration into rural healthcare infrastructure, and best practices and policy
recommendations for successful implementation. The study addresses a critical gap in diabetes management by
exploring the practical use of POCT in underserved areas, informs national health policy by providing evidence-
based recommendations for integrating POCT into the primary healthcare system, and supports the design of more
effective and sustainable screening programs tailored to Nigeria's rural communities. It contributes to broader public
health goals, including reducing NCD-related morbidity and mortality, health equity, and universal health coverage.
The Burden of Diabetes in Rural Nigeria
Diabetes mellitus is a growing public health challenge in Nigeria, affecting both urban and rural populations.
However, the burden is more complex and often underrecognized in rural areas due to structural limitations, social
determinants, and healthcare disparities [127]. Epidemiological trends show that diabetes is no longer confined to
affluent urban areas but is increasingly prevalent in rural settings across Nigeria. Several community-based studies
estimate that the prevalence of diabetes in rural Nigeria ranges from 1.6% to 5.7%, with significant regional variation
depending on socioeconomic status, health infrastructure, lifestyle habits, and genetic susceptibility. One of the most
concerning trends is the rapid increase in diabetes incidence over the past two decades. This shift can be attributed
to several interrelated factors, including dietary changes, demographic transitions, and a strong genetic
predisposition to diabetes among Nigerians, particularly for type 2 diabetes [137. The lack of routine population-
based screening, especially in rural communities where health services are less accessible, makes prevention and
early intervention difficult.
Diagnosis of diabetes in rural Nigeria faces multiple systemic and structural challenges, leading to delayed detection
and suboptimal management. Rural health clinics often lack even the most basic screening tools such as glucometers
or test strips [ 14]. Human resource limitations represent another major hurdle, with many rural healthcare facilities
operating with a shortage of trained personnel, particularly those skilled in diagnosing and managing chronic
diseases like diabetes. Primary healthcare workers, who are the first point of contact for rural populations, often
receive limited training in non-communicable disease (NCD) management, leading to underdiagnosis or
misdiagnosis [157]. The cost of diagnostic services is another significant barrier for many rural dwellers, most of
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whom live below the poverty line. Without health insurance or subsidized care, people are less likely to seek
preventive health services or return for follow-up visits after an initial consultation. The lack of community
awareness about diabetes further compounds this issue, as symptoms may be dismissed or attributed to aging, stress,
or supernatural causes. Diagnostic delays have profound consequences, as many individuals in rural Nigeria are
diagnosed with diabetes, often presenting with advanced disease and multiple complications. In the absence of
widespread laboratory services, fasting blood glucose and oral glucose tolerance tests are seldom performed in rural
areas. Additionally, logistical challenges such as poor road networks and inadequate transport further discourage
regular health checks. Emerging solutions such as point-of-care testing (POCT) offer a promising alternative by
enabling rapid, decentralized diagnosis, but their integration into existing health systems remains limited and poorly
coordinated. Without structured protocols, sufficient funding, and policy support, the potential of POCT to address
diagnostic challenges in rural diabetes care remains largely untapped [167].

Point-of-Care Testing: A Paradigm Shift
Point-of-Care Testing (POCT) represents a transformative approach in diabetes diagnosis and monitoring by
enabling diagnostic evaluations to be conducted at or near the site of patient care. This is particularly valuable in
resource-limited settings, where access to centralized laboratory services is often constrained [167]. Among the most
commonly used POCT tools for diabetes are glucometers, HbAlc analyzers, and urine dipsticks. Glucometers
provide immediate readings of capillary blood glucose levels using a small drop of blood, making them highly
convenient for both patients and healthcare workers. These devices facilitate real-time decision-making, especially
in community outreach programs and home-based care.
HbA1c POCT analyzers, on the other hand, provide estimates of average blood glucose levels over a period of 2—3
months, offering a broader picture of glycemic control. These tools are invaluable for early diagnosis and monitoring
of diabetes progression, especially where laboratory-based HbA 1c testing is unavailable or delayed. Urine test strips
complement these tools by detecting glucose and ketones in urine, which can indicate poorly controlled diabetes or
diabetic ketoacidosis [(17]. The simplicity, portability, and user-friendliness of these POCT devices make them well-
suited for deployment in rural clinics and underserved areas with limited infrastructure.
Numerous field studies have demonstrated that POCT devices, particularly those for measuring blood glucose and
HbA 1c, deliver reliable results with high diagnostic accuracy. Some portable HbA1c analyzers have reported more
than 90% concordance with gold-standard laboratory methods. These findings reinforce the clinical utility of POCT
in diabetes screening, allowing for early intervention and improved disease management in diverse healthcare
settings.

Implementation in Rural Health Clinics
Point-of-Care Testing (POCT) represents a transformative advancement in healthcare delivery, particularly for
underserved rural communities where access to diagnostic services is often limited by infrastructure, distance, and
workforce shortages [187]. By integrating POCT into standard screening protocols, rural health clinics can
drastically improve early detection and timely management of chronic and acute health conditions. This approach is
especially beneficial for populations at high risk, such as individuals living with hypertension, obesity, or both, who
may otherwise go undiagnosed due to infrequent contact with traditional healthcare facilities [197]. Pregnant women
can be screened for gestational diabetes efficiently during routine antenatal visits using portable glucose testing
devices, enabling immediate counseling and interventions that reduce complications for both mother and child.
Likewise, older adults, often burdened by multiple comorbidities, can benefit from on-the-spot testing to assess
glucose levels, monitor renal function, or detect infections. POCT also serves as a critical diagnostic tool for patients
presenting with nonspecific symptoms like fatigue, recurrent infections, or delayed wound healing, which may be
early indicators of undiagnosed diabetes or immunodeficiency. Extending POCT capabilities to mobile health
outreach programs ensures that even geographically isolated populations receive regular screening and timely
referrals, closing the gap in healthcare equity. To facilitate widespread implementation, rural health systems must
invest in training and capacity building for community health workers (CHWs) and nurses. These frontline
providers, equipped with proper training in the use and interpretation of POCT devices, can assume a larger role in
chronic disease screening through task shifting, an approach that has proven effective in increasing diabetes
detection rates and alleviating the clinical load on overextended physicians. Task shifting not only enhances
workforce efficiency but also fosters community trust, as CHWs often serve as the primary link between rural
populations and formal healthcare systems. Ultimately, the integration of POCT into rural health clinics represents
a paradigm shift, one that brings diagnostics closer to the patient, supports early intervention, and builds a more
responsive and inclusive primary care infrastructure [207].

Barriers to Effective Integration, Innovations and Global Best Practices, Policy and Future Directions
Point-of-Care Testing (POCT) has the potential to decentralize healthcare and improve diagnostic access, especially
in resource-limited settings. However, several barriers hinder its full integration into health systems, including
financial and logistical constraints, weak supply chain systems, quality control and data management, and cultural
and health literacy barriers [37]. Innovative strategies and global best practices offer practical solutions to overcome
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these challenges and enhance POCT implementation. Solar-powered POCT devices are eftective in off-grid and
energy-insecure regions, while mobile health applications sync POCT results with centralized health databases for
improved patient monitoring and faster referrals. Public-private partnerships can subsidize costs, expand access, and
promote sustainability. A multi-disease approach, integrating diabetes screening with hypertension, HIV, and
tuberculosis testing, enhances efficiency and optimizes resources in areas with limited patient contact opportunities
[217. To institutionalize POCT as a cornerstone of primary healthcare delivery, strong policy frameworks and
strategic planning are essential. The Federal Ministry of Health must embed POCT into national non-communicable
disease guidelines, develop and disseminate standardized screening protocols, and conduct national-level research
and pilot projects. Strengthening supply chains requires investment in procurement systems and logistical
infrastructure. By addressing these barriers through innovation, policy reform, and research, POCT can shift the
paradigm of healthcare delivery, offering timely diagnosis, reducing disease burden, and advancing universal health
coverage, particularly in underserved populations.
CONCLUSION
The integration of Point-of-Care Testing (POCT) into diabetes screening protocols in rural health clinics in Nigeria
presents a transformative opportunity to improve early diagnosis, timely intervention, and equitable healthcare
access. POCT can bring diagnostic services closer to patients, bypassing limitations of conventional laboratory
infrastructure, and enable real-time decision-making. Scaling up POCT is essential due to the rising prevalence of
diabetes in rural Nigeria and the challenges associated with delayed diagnosis, such as increased complications,
healthcare costs, and mortality. Successful implementation requires addressing barriers such as cost, training, device
calibration, quality control, supply chain logistics, and integration with national health information systems. A
coordinated, multi-sectoral approach, including policy support, sustained funding, stakeholder engagement, and
community education, is needed to fully realize the benefits of POCT in rural diabetes care.
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