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ABSTRACT

Prostate cancer is a major health challenge in Africa, presenting significant regional disparities in incidence and
outcomes. This review provides an in-depth examination of the epidemiology of prostate cancer on the continent,
considering a range of factors that influence its prevalence and management. Genetic predispositions, including
mutations in BRCA1, BRCA2, and HOXB13, play a crucial role, with African populations displaying unique
genetic variants contributing to higher incidence rates. Environmental and lifestyle factors, such as diet, physical
activity, and substance use, also impact prostate cancer risk. Traditional African diets, rich in fruits and vegetables,
may offer protective benefits, while modern dietary patterns and sedentary lifestyles are linked to increased risk.
Socioeconomic determinants, including access to healthcare, educational attainment, and financial barriers,
significantly affect diagnosis and treatment, often leading to late-stage presentations. Hormonal and biological
factors, such as androgen levels and age-related changes, further influence disease development. Infections,
inflammatory conditions, and occupational exposures also contribute to risk. Cultural and behavioral influences,
including traditional beliefs and health-seeking behaviors, impact prevention and management strategies. The
review highlights the challenges faced by healthcare infrastructure and screening programs, emphasizing the need
for improved access, public awareness, and tailored interventions. Addressing these factors through
comprehensive public health strategies, including enhanced screening, lifestyle modifications, and cultural
sensitivity, is essential for improving prostate cancer outcomes across Africa.
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INTRODUCTION
Prostate cancer represents a significant health challenge across Africa, marked by considerable regional variability
in incidence and prevalence rates. As the most common cancer among men on the continent, understanding its
epidemiology is crucial for devising effective public health strategies and interventions [17. The epidemiology of
prostate cancer in Africa is shaped by a complex interplay of genetic, environmental, socioeconomic, and
healthcare-related factors, each contributing to the disparities observed within the region. The incidence and
prevalence of prostate cancer in Africa exhibit substantial geographical variation influenced by factors such as
access to healthcare, socioeconomic status, and lifestyle differences [27]. Data collection methods, including cancer
registries and national health databases, often face challenges such as underreporting and inadequate coverage,
impacting the accuracy and comprehensiveness of cancer statistics. Comparing these rates with global statistics
reveals striking disparities, underscoring the need for improved cancer detection, treatment strategies, and
healthcare infrastructure in Africa [87]. Genetic and hereditary factors play a pivotal role in prostate cancer risk,
with mutations in genes such as BRCA1, BRCA2, and HOXB13 being linked to increased susceptibility. Ethnic
and racial predispositions further compound the risk, with African populations exhibiting distinct genetic variants
and increased incidence rates compared to other regions [47]. Environmental and lifestyle factors, including
dietary patterns, physical activity levels, and substance use, significantly influence prostate cancer risk.
Socioeconomic determinants, such as access to healthcare, educational attainment, and poverty, also impact
diagnosis and treatment outcomes. Hormonal and biological factors, including androgen levels and age-related
changes, contribute to prostate cancer development [57. Infections and inflammatory conditions, such as sexually
transmitted infections and chronic prostatitis, have been associated with increased prostate cancer risk.
Occupational and environmental exposures, including pesticides and heavy metals, further influence disease
incidence. Cultural and behavioral influences, including traditional beliefs and health-seeking behaviors, play a
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crucial role in prostate cancer prevention and management. Healthcare infrastructure and screening programs
vary widely across the continent, with disparities in availability, accessibility, and policy impact. Geographic
variations and regional studies highlight the need for tailored approaches to address local challenges and improve
health outcomes [67. This review aims to provide a comprehensive analysis of the epidemiology of prostate cancer
in Africa, exploring the diverse factors contributing to its prevalence and incidence. By examining these factors in
detail, the review seeks to identify key areas for intervention and research, ultimately aiming to enhance prostate
cancer prevention, diagnosis, and treatment across the African continent.
Genetic and Hereditary Factors

Genetic and hereditary factors play a significant role in prostate cancer risk. Mutations in genes like BRCA1 and
BRCAZ2 are associated with breast and ovarian cancer, while a mutation in the HOXB13 gene has been linked to
hereditary prostate cancer [7]. Other genetic variants and mutations have also been identified, with genome-wide
association studies revealing several single nucleotide polymorphisms (SNPs) associated with increased prostate
cancer risk. Familial history can also increase the risk of prostate cancer, with first-degree relatives with the
disease doubling the risk. Autosomal dominant inheritance patterns in some families can also increase cancer risk.
Genetic influences include DNA repair genes and the androgen receptor gene, which can affect prostate cancer
risk by altering the body's response to androgens. African Americans have the highest incidence rates of prostate
cancer globally, with higher mortality rates and higher mortality rates compared to other racial groups. Genetic
factors include inherited variants, genetic diversity, environmental and socioeconomic factors, and diet and
lifestyle choices [87. Researches focusing on African populations and men of African descent aims to identify
specific genetic factors contributing to the higher risk of prostate cancer, which can help develop targeted
screening and prevention strategies. Comparing genetic data across different populations can provide insights into
the underlying mechanisms of prostate cancer development.

Environmental and Lifestyle Factors
Environmental and lifestyle factors significantly influence prostate cancer risk. Western diets, high-fat dairy
products, and refined sugars are linked to a higher risk of prostate cancer [97]. Traditional African diets, rich in

fruits, vegetables, and whole grains, may offer protective effects against prostate cancer. High consumption of

saturated fats and omega-6 fatty acids, dairy and calcium, fruits and vegetables, and phytoestrogens in soy
products and legumes may also help protect against prostate cancer. Regular physical activity, both aerobic and
resistance training, is associated with a reduced risk of developing prostate cancer. Sedentary lifestyles contribute
to obesity, insulin resistance, and inflammation, which can increase cancer risk. Obesity is a significant risk factor
for aggressive forms of prostate cancer. Smoking increases the risk of aggressive prostate cancer and mortality,
and smokers may have poorer treatment outcomes and higher rates of recurrence compared to non-smokers [107].
Alcohol consumption, moderate or heavy, can promote oxidative stress and inflammation, contributing to cancer
development. Substance abuse, such as anabolic steroids, can increase prostate cancer risk by altering hormone
levels. Excessive use of certain vitamins and minerals can also influence prostate cancer risk.
Socioeconomic Determinants
Socioeconomic factors significantly influence the risk, diagnosis, and outcomes of prostate cancer in Africa. Access
to healthcare services, including screening, diagnosis, and treatment, varies widely across the continent.
Geographic disparities, financial barriers, and limited public awareness contribute to delayed diagnosis.
Educational attainment and health literacy are also crucial for better health outcomes [117]. However, disparities
in education and health literacy can influence prostate cancer outcomes. Poverty and living conditions also impact
health. Economic constraints, such as financial insecurity, lack of health insurance, and poor living conditions, can
limit access to regular medical check-ups, screenings, and treatments. Poor living conditions, including inadequate
sanitation and overcrowded housing, can negatively impact health. Limited access to healthy food, particularly
urbanization and processed foods, can lead to poor nutrition, a risk factor for many diseases, including prostate
cancer. Social support networks and occupational hazards also play a role in health outcomes. Individuals with
supportive families and communities are more likely to seek medical help and adhere to treatment plans.
Addressing these determinants is crucial for improving prostate cancer prevention and management [127].
Hormonal and Biological Factors

Androgens, primarily testosterone and dihydrotestosterone, play a crucial role in the development and
maintenance of male characteristics. They stimulate the growth and function of the prostate gland, promoting cell
growth and proliferation. Hormonal imbalances can lead to elevated androgen levels, increased receptor activity,
and exposure to endocrine disrupting chemicals [187]. Androgen Deprivation Therapy (ADT) is a common
treatment for advanced prostate cancer, but it can have side effects and resistance to ADT. Age-related changes in
the prostate and hormonal environment contribute to the increased risk of prostate cancer. As men age, prostate
cells accumulate genetic mutations and epigenetic changes that can lead to uncontrolled cell growth. Hormonal
changes with age include decreasing testosterone levels, increasing estrogen levels, and benign prostatic
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hyperplasia (BPH), which can complicate the diagnosis and monitoring of prostate cancer. Regular screening for
prostate cancer becomes more important as men age, but PSA levels can be elevated in both BPH and prostate
cancer, making it challenging to distinguish between the two without further diagnostic procedures. Chronic
inflammation in the prostate, often seen in aging men, can contribute to cancer development. Addressing these
factors through regular screening, lifestyle modifications, and targeted therapies can help manage prostate cancer
risk and improve outcomes for men as they age [14].
Infections and Inflammatory Conditions
Sexually Transmitted Infections (STIs) and chronic prostatitis are linked to an increased risk of prostate cancer.
STIs can cause chronic inflammation in the prostate gland, leading to DNA damage, cellular proliferation, and a
conducive environment for cancer development [157. The immune response to STIs can produce cytokines and
reactive oxygen species, damaging prostate cells and DNA. Alterations in the genital microbiota due to STIs can
also contribute to prostate health, promoting chronic inflammation and potentially increasing cancer risk. Chronic
prostatitis, the most common form, can cause urinary symptoms, pelvic pain, sexual dysfunction, and general
discomfort, which can overlap with those of prostate cancer. The inflammatory environment, production of
reactive oxygen species (ROS), and release of pro-inflammatory cytokines contribute to a microenvironment that
supports tumor growth and progression. Other inflammatory diseases, such as benign prostatic hyperplasia (BPH),
autoimmune conditions, and bacterial infections, can also contribute to prostate cancer. Understanding these links
is crucial for developing prevention and treatment strategies aimed at reducing prostate cancer risk [167]. Early
detection and management of infections and inflammatory conditions, along with targeted anti-inflammatory
therapies, can help mitigate the impact of these factors on prostate cancer development.
Occupational and Environmental Exposures
Occupational and environmental exposures, including pesticides, chemicals, and heavy metals, significantly impact
prostate cancer risk. Pesticides, such as organophosphates, carbamates, and organochlorines, can enter the body
through inhalation, skin contact, or ingestion, potentially leading to carcinogenesis in the prostate gland.
Industrial chemicals, such as solvents, lubricants, and heavy metals, can also increase the risk of developing
prostate cancer [17]. Endocrine disruptors, such as polychlorinated biphenyls (PCBs) and bisphenol A (BPA), can
interfere with hormonal balance and contribute to cancer development. Heavy metals, like cadmium, arsenic, and
other metals, can cause oxidative stress and interfere with cellular processes, potentially increasing cancer risk.
Preventive measures include workplace safety protocols, using personal protective equipment, and monitoring
occupational exposures. Government regulations and policies are crucial for protecting public health. Urban and
rural living environments also play a role in prostate cancer risk [187]. Urban areas have higher levels of air
pollution, lifestyle factors, and limited healthcare access, while rural areas may have higher exposure to pesticides
and agricultural chemicals. Water quality and radiation exposure also influence cancer risk. Comparative analysis
shows that urban and rural environments can shape lifestyle and dietary habits, with urban residents having more
access to processed foods and a sedentary lifestyle, while rural residents might have more physical activity but
higher exposure to agricultural chemicals. Healthcare disparities between urban and rural areas are significant,
with urban residents generally having better access to preventive care and early diagnosis. Addressing these
factors through regulatory measures, workplace safety protocols, and improving healthcare accessibility can help
reduce prostate cancer risk and promote better health outcomes.
Cultural and Behavioral Influences
Cultural and behavioral influences significantly impact health-seeking behaviors and attitudes towards prostate
cancer screening in Africa [197]. Traditional beliefs about illness, stigma, and silence can lead to reluctance to
discuss symptoms or seek treatment, impacting outcomes. Traditional healers and herbal remedies may also delay
appropriate cancer care. Spiritual and religious practices, such as faith-based healing and religious leaders'
influence, can also influence health-seeking behavior. Gender roles and masculinity can also influence attitudes
towards prostate cancer, with some men avoiding seeking help due to fear of appearing weak or vulnerable.
Health-seeking behaviors and attitudes towards screening include knowledge gaps, misinformation, fear and
anxiety, perceived invulnerability, and limited access to healthcare facilities. Social networks, family and
community support, peer influence, and government and public health initiatives can also influence health-seeking
behaviors. Addressing these factors through culturally sensitive education, community engagement, and
improving access to healthcare services is crucial for enhancing early detection and treatment of prostate cancer
[20]. Efforts to reduce stigma, dispel myths, and promote positive health-seeking behaviors can lead to better
health outcomes and reduced mortality from prostate cancer.
Healthcare Infrastructure and Screening Programs
The availability and accessibility of prostate cancer screening in Africa are influenced by factors such as healthcare
infrastructure, financial barriers, public awareness, and logistical challenges. Geographic distribution, specialized
equipment, and a shortage of trained healthcare professionals contribute to disparities in healthcare facilities and
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resources [217]. The cost of screening and out-of-pocket expenses can deter individuals from seeking regular
screenings. Public awareness campaigns are essential to motivate men to participate in regular screenings.
Cultural sensitivity and transportation barriers in rural areas can also hinder access. National health policies play a
crucial role in shaping prostate cancer screening programs. Policies that prioritize cancer prevention, early
detection, and treatment are essential for the development and implementation of effective screening programs.
Government allocation of funds and resources directly impacts their reach and effectiveness. Screening programs,
such as National Cancer Control Programs (NCCPs), can be integrated into these programs to enhance their
prioritization and implementation. Implementation challenges include limited healthcare infrastructure, financial
constraints, and logistical issues [227]. Innovative solutions, such as telemedicine and mobile health units, can
improve access to screening services in remote areas. Regular evaluation of screening programs helps identify gaps
and opportunities for enhancement.

Geographic Variations and Regional Studies
Prostate cancer is the most common cancer among men in Africa, with high incidence rates and geographical
variations. In Nigeria, urban areas have higher reported cases compared to rural areas due to better healthcare
infrastructure and higher awareness. However, rural areas face challenges such as limited access to screening and
treatment facilities, leading to lower detection rates and advanced-stage diagnoses. South Africa has one of the
highest prostate cancer incidences in Africa, particularly among the Black population [237. Urban areas have
better access to screening and treatment services, but rural provinces experience challenges in healthcare access,
contributing to late-stage diagnoses. Kenya has one of the highest prostate cancer incidences in Africa, with urban
areas reporting higher incidence rates due to better diagnostic facilities and screening programs. Kenya has one of
the highest prostate cancer incidences in Africa, with increasing incidence rates. Urban areas like Nairobi report
higher incidence rates due to better diagnostic facilities and screening programs. However, access remains limited
in rural areas. In Tanzania, prostate cancer is a growing concern, with rising incidence rates, particularly in urban
areas. Urban areas with better healthcare facilities experience higher detection rates, while rural areas lag behind
due to limited resources and awareness. Regional disparities exist due to differences in healthcare infrastructure,
socioeconomic factors, public health policies, cultural attitudes, and environmental exposures. Addressing these
regional disparities through targeted public health initiatives, improving healthcare infrastructure, and enhancing
public awareness can help reduce the burden of prostate cancer and improve health outcomes across different
regions [24].

Role of Diet and Nutrition
Diet and nutrition significantly impact prostate cancer risk. High intake of saturated and trans fats, as well as
omega-3 fatty acids, has been linked to an increased risk of prostate cancer. Fruits and vegetables, rich in
antioxidants, have been linked to a reduced risk of prostate cancer. Dairy products, particularly those high in
calcium, may also increase the risk. Red and processed meats, such as sausages and bacon, have been linked to a
higher risk. Alcohol consumption, moderate to high, may increase the risk of prostate cancer. Soy products, which
contain isoflavones, may have a protective effect against prostate cancer [257]. Traditional African diets, rich in
plant-based foods, whole grains, legumes, and vegetables, are associated with a lower risk of prostate cancer due to
their high content of fiber, antioxidants, and healthy fats. Traditional foods, such as millet, sorghum, yams, leafy
greens, and fruits, provide essential nutrients that may reduce cancer risk. Changing dietary habits, such as
urbanization and economic development, can increase the risk of prostate cancer. Balancing economic benefits with
health considerations is essential for promoting overall well-being. Access to healthy foods and supporting local
agriculture can counteract negative dietary trends and support cancer prevention efforts. Continued research into
the role of diet in prostate cancer prevention is essential for understanding how specific foods and dietary patterns
affect cancer risk. Integrating dietary guidelines into national health policies can support cancer prevention efforts.
Genetic Research and Biomarkers
Genetic research and biomarker identification are improving our understanding of prostate cancer risk and
enhancing early detection and risk assessment. Research specific to African populations has revealed unique
genetic variants and variations in genes like TOX3, MSR1, and BRCA2 that may influence prostate cancer risk in
African men. Single nucleotide polymorphisms (SNPs) and genome-wide association studies (GWAS) have been
used to identify genetic variants associated with prostate cancer in African populations. Ethnic variability within
African populations can lead to variations in prostate cancer susceptibility. Research is increasingly focusing on
understanding how genetic diversity impacts disease risk and progression [267]. Genetic research in African
populations also explores how gene-environment interactions influence prostate cancer risk. Tailoring research to
local contexts is essential for addressing unique genetic and environmental factors influencing prostate cancer risk
in African populations. Investments in genetic laboratories, bioinformatics resources, and training programs
support local research efforts and contribute to a deeper understanding of prostate cancer genetics. Non-prostate
biomarkers, such as Circulating Tumor Cells (CTCs), MicroRNAs and Exosomes, imaging biomarkers,
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proteomics, and metabolic biomarkers, hold promise for more accurate diagnosis and personalized treatment.
Challenges and future directions include validation and standardization, establishing protocols and guidelines for
biomarkers' use in clinical practice, and addressing disparities in cancer care.

Impact of Migration and Urbanization
Migration and urbanization significantly impact prostate cancer risk and outcomes through lifestyle changes,
dietary habits, healthcare access, and environmental exposures. Migration can lead to increased prostate cancer
risk due to lifestyle changes and differing healthcare access, while urbanization generally provides improved
healthcare facilities and screening opportunities but introduces new risk factors such as sedentary behavior and
environmental pollution. Migrants may face barriers such as lack of health insurance, language barriers, or
unfamiliarity with local healthcare systems, which can affect their ability to get timely screening and treatment.
Genetic and environmental factors also influence cancer risk, with the interaction between inherited genetic
predispositions and new environmental factors in the host country affecting prostate cancer risk [117. Studies
show that migrants often experience an increase in prostate cancer incidence after settling in a new environment,
particularly if they adopt more Western lifestyles and dietary patterns. Urbanization can lead to more sedentary
behavior, dietary changes, and improved access to healthcare facilities, but also increases stress and mental health
issues due to factors such as high living costs, crowded living conditions, and fast-paced lifestyles. Socioeconomic
disparities and higher levels of education and health literacy can also contribute to better health outcomes.
Cultural and behavioral shifts can also impact health-seeking behaviors and overall health outcomes. Addressing
these issues requires targeted public health strategies that consider the unique challenges and opportunities
presented by migration and urbanization, aiming to promote healthy lifestyles and improve access to preventive
care and treatment.

CONCLUSION
The epidemiology of prostate cancer in Africa is a complex and multifaceted issue, influenced by genetic,
environmental, socioeconomic, and healthcare factors. The unique genetic profiles of African populations and
limited research into these variants highlight the need for targeted studies to develop effective screening and
prevention strategies. Environmental and lifestyle factors, such as dietary habits, physical activity, and substance
use, also play a role in prostate cancer risk. Traditional African diets, rich in fruits and vegetables, offer protective
benefits, while modern dietary patterns and sedentary lifestyles increase risk. Socioeconomic determinants, such as
financial barriers and educational disparities, contribute to late-stage diagnoses and suboptimal treatment
outcomes. Hormonal and biological factors, including age-related changes and chronic inflammation, are pivotal in
the development and progression of prostate cancer. Addressing these factors through regular screening and
lifestyle modifications is essential for managing risk and improving patient outcomes. Comprehensive public
health strategies, including preventive measures like improved workplace safety and early management of
inflammatory conditions, can mitigate these risks. Cultural and behavioral influences, including traditional beliefs
and health-seeking behaviors, play a significant role in prostate cancer prevention and management. Efforts to
reduce stigma, enhance public awareness, and promote positive health behaviors are crucial for improving early
detection and treatment outcomes. Healthcare infrastructure and screening programs across Africa face
challenges, including limited resources, financial barriers, and geographic disparities. Enhancing healthcare
accessibility, implementing effective national cancer control programs, and using innovative solutions like
telemedicine can help bridge these gaps and improve prostate cancer care.
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