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ABSTRACT

Hypertension is a major public health concern in West Africa, with prevalence rates higher than the global
average. This review explores the genetic predisposition to hypertension in the region by synthesizing findings
from regional studies. While environmental factors like diet, obesity, and urbanization significantly contribute to
hypertension, genetic factors play a critical role in the susceptibility to this condition. West African populations,
known for a high prevalence of salt sensitivity, demonstrate familial clustering of hypertension, suggesting strong
genetic underpinnings. Key genetic markers identified include variants in the renin-angiotensin-aldosterone
system (RAAS), sodium-handling genes, and genes affecting vascular tone. These genetic predispositions, in
interaction with environmental factors such as high sodium intake and obesity, exacerbate hypertension risk. The
review underscores the importance of understanding these genetic factors to develop targeted prevention and
treatment strategies, which can lead to more personalized healthcare approaches for managing hypertension in
West Africa.
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INTRODUCTION
Hypertension, often referred to as high blood pressure, is one of the most pervasive non-communicable diseases
worldwide, affecting millions of individuals across diftferent regions. It is characterized by persistently elevated
blood pressure levels, which, over time, can lead to severe complications such as heart disease, stroke, and kidney
failure. Hypertension has earned the title of a "silent killer" due to its frequently asymptomatic nature, often going
undiagnosed until it manifests in life-threatening conditions [17]. Globally, hypertension is responsible for a
substantial proportion of cardiovascular morbidity and mortality, contributing significantly to the global burden of
disease. Sub-Saharan Africa, including West Africa, bears a disproportionately high burden of hypertension
compared to other regions, with an increasing prevalence over the past few decades. Rapid urbanization, changes
in dietary habits, reduced physical activity, and socio-economic transitions are known contributors to this surge
[27]. The situation in West Africa is particularly alarming, with studies estimating that between 30% and 50% of
the adult population suffers from hypertension. This prevalence is higher than the global average and poses a
serious public health challenge, as many affected individuals remain undiagnosed or inadequately managed. While
environmental factors such as diet (especially salt intake), obesity, and lifestyle habits are recognized as major
drivers of hypertension, growing evidence highlights the critical role of genetic predisposition. In West African
populations, where salt sensitivity and other hypertension-related traits appear to be more pronounced, genetics
may offer key insights into the pathophysiology of the condition [87. Genetic predisposition refers to the inherited
characteristics that make certain individuals more likely to develop hypertension, irrespective of environmental
influences. It is important to note that hypertension, particularly in populations of African descent, has a strong
familial clustering, which suggests that specific genetic factors play a significant role in disease susceptibility. This
review seeks to explore the genetic basis of hypertension in West Africa by synthesizing insights from regional
studies. It focuses on the identification of genetic markers—specific genes and their variants that have been linked
to hypertension in the region—and examines the familial patterns of hypertension that point to heritability [47].
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Additionally, the review explores how genetic factors interact with environmental influences, such as diet and
lifestyle, to modulate hypertension risk. Understanding these genetic predispositions is crucial, as it can inform
targeted public health strategies, early interventions, and the development of personalized treatments tailored to
the genetic profiles of individuals at risk [57]. By delving into the genetic underpinnings of hypertension, this
review aims to shed light on the complex interactions between genetics and environmental factors in West African
populations, providing a comprehensive overview of how these elements contribute to the region's hypertension
burden [67]. This knowledge could potentially pave the way for more effective prevention and management
strategies, ultimately reducing the disease’s impact on public health.
Hypertension in West Africa: Epidemiology and Public Health Impact
Hypertension, a chronic condition characterized by persistently elevated blood pressure, has emerged as one of the
leading causes of death and disability in West Africa. The region is grappling with an escalating hypertension
crisis, driven by a range of factors including urbanization, changing lifestyles, and healthcare disparities. Unlike
many other regions of the world, where hypertension is typically a concern for middle-aged and elderly
populations, the condition is increasingly affecting younger adults in West Africa, adding to the complexity of its
public health burden [77]. This section will explore the epidemiology of hypertension in the region and its
profound impact on public health.
Rising Prevalence
The prevalence of hypertension in West Africa has been steadily increasing over the past few decades. Recent
studies estimate that between 30% and 50% of the adult population in the region is hypertensive, a rate
considerably higher than the global average. This growing prevalence is largely attributed to rapid urbanization
and the accompanying lifestyle shifts. As people migrate to urban centers in search of better economic
opportunities, they are often exposed to more sedentary lifestyles, diets rich in salt, fats, and processed foods, and
increased stress levels [87). These factors are well-established contributors to hypertension, and their combined
effects have led to an upsurge in blood pressure-related disorders.
Moreover, this shift in lifestyle has been particularly striking in West Africa, where traditional diets and physical
activity levels are being replaced by more Westernized patterns. Urbanization has also contributed to an increase
in obesity rates, which is a significant risk factor for hypertension. As a result, the condition is no longer confined
to the elderly but is affecting younger, working-age adults who are vital to the region's economic productivity.
This demographic shift in hypertension prevalence poses a significant public health challenge, as the condition
often goes undiagnosed and untreated in its early stages.
Double Burden of Disease
One of the unique challenges facing West Africa is the double burden of infectious diseases, such as malaria,
tuberculosis, and HIV/AIDS, alongside the growing prevalence of non-communicable diseases (NCDs), such as
hypertension. This dual burden places a tremendous strain on healthcare systems that are already under-resourced
and stretched thin. While substantial efforts have been made to combat infectious diseases, the growing threat of
hypertension and other NCDs is outpacing the region's capacity to address them effectively [97.
Hypertension in West Africa is often complicated by the presence of infectious diseases, which can exacerbate
cardiovascular risks. For instance, individuals living with HIV/AIDS or those who have experienced malaria may
be at a higher risk for developing hypertension, partly due to the long-term effects of these diseases and the
treatments used to manage them. This overlap between infectious and non-communicable diseases creates a
complex healthcare landscape, where resources are frequently diverted to address immediate infectious disease
outbreaks, leaving hypertension and other NCDs inadequately managed.
Severity and Early Onset
Studies suggest that hypertension in West Africa often manifests at a younger age and in more severe forms than
in other parts of the world. This early onset of hypertension has been linked to both genetic and environmental
factors. Genetic predispositions, including salt sensitivity and other hypertension-related traits, are more prevalent
in populations of African descent, and this has been shown to contribute to higher rates of hypertension in the
region [107. In addition to genetic factors, environmental influences such as high sodium intake, obesity, and a
lack of access to preventive healthcare further exacerbate the condition.
The severity of hypertension in West Africa is another critical concern. Uncontrolled or poorly managed
hypertension can lead to serious complications, including heart disease, stroke, kidney failure, and premature
death. In many cases, individuals are unaware of their hypertensive status until they experience these life-
threatening complications. The lack of routine health screenings, limited access to healthcare services, and the
high cost of treatment all contribute to the severity of hypertension in the region. Even when hypertension is
diagnosed, treatment adherence is often low due to the cost of medications and the difficulty of maintaining long-
term care in resource-constrained settings [117].
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Healthcare Challenges
The healthcare infrastructure in many West African countries is not adequately equipped to handle the growing
burden of hypertension. Primary healthcare services, particularly in rural areas, are often limited, and there is a
shortage of trained healthcare professionals, diagnostic tools, and medications. Furthermore, public awareness of
hypertension and its risks is generally low, leading to late diagnoses and poor disease management.
Limited access to healthcare exacerbates these challenges, as many individuals may not receive regular blood
pressure checks or early intervention [127]. The cost of healthcare also poses a significant barrier, with many
hypertensive patients unable to afford long-term medication or lifestyle changes necessary for managing the
condition. This results in a high prevalence of uncontrolled hypertension, which increases the risk of
cardiovascular events and further contributes to the region's public health crisis.
Public Health Impact
The public health impact of hypertension in West Africa is profound. Hypertension is a major risk factor for
cardiovascular diseases (CVD), which are among the leading causes of death in the region. As the prevalence of
hypertension continues to rise, so does the incidence of stroke, heart attacks, and other cardiovascular
complications. This places a tremendous burden on both healthcare systems and economies, as hypertension-
related illnesses often require costly treatments and long-term care.
The economic impact is also significant, as individuals with hypertension and related complications may face
reduced productivity and increased healthcare costs. In many West African countries, where health insurance
coverage is limited and out-of-pocket expenses are the norm, the financial strain of managing hypertension can
push families into poverty. Additionally, the loss of productive working years due to hypertension-related
disabilities or premature death further exacerbates the socio-economic challenges facing the region.
Genetic Basis of Hypertension
Genetic predisposition to hypertension involves the interaction of multiple genes, each contributing to the
regulation of blood pressure [137. These genes affect several physiological pathways, including sodium and fluid
balance, vascular tone, and sympathetic nervous system activity. Research in West Africa has identified several
genes and genetic variants associated with hypertension, including those related to the renin-angiotensin-
aldosterone system (RAAS), sodium transport in the kidneys, and vascular function.
Key Genetic Markers in West African Populations
Several genetic markers have been associated with hypertension in West African populations:
Polymorphisms in the RAAS Genes: Variants in genes involved in the RAAS, such as the angiotensinogen gene
(AGT), angiotensin-converting enzyme (ACE), and angiotensin II receptor type 1 (AGTR1), have been linked to
hypertension. These genes regulate blood pressure through the control of blood vessel constriction and fluid
retention. Studies have shown that certain alleles of the ACE gene, particularly the insertion/deletion (I/D)
polymorphism, are associated with elevated blood pressure in West African populations.
Sodium-Handling Genes: Genes involved in sodium handling, such as the ENaC (epithelial sodium channel) and
NEDD4L genes, play a critical role in salt sensitivity, a condition commonly found in individuals of African
descent, including West Africans. Salt sensitivity contributes to hypertension by increasing sodium retention in
the kidneys, leading to higher blood pressure [147]. Variants in these genes have been observed to modulate how
the body responds to sodium intake, suggesting a genetic basis for salt-sensitive hypertension in the region.
Genetic Variants Associated with Vascular Tone: Genes that influence vascular tone and endothelial function,
such as NOS3 (nitric oxide synthase), have also been implicated in hypertension. Nitric oxide is a key molecule in
maintaining blood vessel relaxation, and genetic variants that reduce its production may increase the risk of
hypertension.
Familial Aggregation of Hypertension
The familial aggregation of hypertension provides strong evidence for a genetic predisposition to the condition. In
West Africa, studies have shown that individuals with a family history of hypertension are more likely to develop
the condition themselves. This suggests that genetic factors inherited within families significantly contribute to
the risk of developing hypertension. Several studies have found that the risk of hypertension increases with the
number of affected relatives, and this risk is particularly pronounced when both parents have high blood pressure.
Interplay Between Genetic and Environmental Factors
While genetic factors play a critical role in the predisposition to hypertension, environmental factors such as diet,
physical activity, and socioeconomic status interact with genetic predisposition to modulate risk. In West Africa,
the rapid urbanization and shift toward more sedentary lifestyles, combined with diets high in salt and processed
foods, have exacerbated the genetic risk for hypertension [77]. Studies have highlighted that individuals with a
genetic predisposition to hypertension may be more sensitive to environmental risk factors, such as high salt
intake, which amplifies their likelihood of developing the condition.

Page | 59



OPEN ACCESS
ONIJPP ONLINE ISSN: 2992-5479
Publications 2024 PRINT ISSN: 2992-605X

Gene-Environment Interactions:
Salt Sensitivity and Sodium Intake: Salt sensitivity, which is more prevalent in individuals of African descent,
interacts with sodium intake to elevate blood pressure. Genetic predisposition to salt sensitivity, combined with
high dietary sodium intake, is a major driver of hypertension in West Africa [47]. This gene-environment
interaction underscores the importance of public health interventions aimed at reducing salt consumption in the
region.
Obesity and Hypertension: The rising rates of obesity in West Africa, driven by urbanization and changing
dietary patterns, further complicate the genetic predisposition to hypertension. Obesity-related genes, along with
lifestyle factors such as physical inactivity, increase the risk of hypertension, especially in individuals with a family
history of high blood pressure.
Regional Studies and Insights
Several regional studies have provided insights into the genetic predisposition to hypertension in West Africa:
A study conducted in Nigeria identified specific genetic polymorphisms in the ACE gene that were associated with
elevated blood pressure among hypertensive patients. This study highlighted the potential for targeted therapies
based on genetic profiling. In Ghana, research on familial hypertension revealed that individuals with a parental
history of hypertension had a significantly higher risk of developing the condition, emphasizing the heritable
nature of hypertension. Studies in Senegal and Cameroon have also investigated the interaction between genetic
and environmental factors, particularly the impact of salt sensitivity on hypertension risk in rural and urban
populations.
CONCLUSION
The genetic predisposition to hypertension in West Africa, as revealed by various regional studies, underscores
the significant role of heritable factors in the high prevalence and early onset of the condition in the region. Genes
associated with blood pressure regulation, sodium handling, and vascular tone have been identified as key
contributors, particularly in populations of African descent, where salt sensitivity and familial clustering of
hypertension are prominent. The interaction between these genetic factors and environmental influences, such as
urbanization, dietary shifts, and lifestyle changes, has further amplified the burden of hypertension in West Africa.
Understanding the genetic underpinnings of hypertension offers critical insights into the pathophysiology of the
disease and paves the way for more targeted and effective interventions. Public health strategies, including salt
reduction initiatives, awareness campaigns, and genetic screening, could be tailored to address the unique genetic
and environmental dynamics at play in West African populations. Additionally, integrating genetic insights into
hypertension management could lead to personalized treatment approaches that are better suited to the genetic
profiles of individuals at higher risk. Given the increasing prevalence of hypertension and its profound public
health impact, future research should focus on exploring gene-environment interactions in greater detail,
identifying additional genetic markers, and developing region-specific guidelines for hypertension prevention and
treatment. Addressing these challenges through a combination of genetic research, public health interventions,
and policy reforms will be crucial in mitigating the growing hypertension crisis in West Africa.
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