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A B S T R A C T
Africa contribute significantly in the global burden of breast cancer. Crucial efforts 
have been made to understand the landscape of breast cancer in sub-Saharan Africa 
(SSA). This article specifically examines the the existing evidence to better under-
stand the risk factors that shape the epidemiology of breast cancer within the SSA re-
gion. This article sets off by discussing the epidemiology of breast cancer in SSA, with 
emphasis on how disparities occur in the region. The article explored the incidence 
rate across various countries in SSA. The article explored the various risk factors as-
sociated with breast cancer in SSA including genetic factors, relevant biomarkers, 
hormonal factors, reproductive factors, and some disparities in treatments amongst 
others. Genetic mutations in BRCA1 and BRCA2 genes were discussed, buttressing 
how they contribute to the occurrence of breast cancer in the region. Certain bio-
markers were also identified as risk factors of breast cancer and deserving of mention 
is the kaiso biomarker. Hormonal and reproductive factors such as age, breastfeeding 
time, family history, and body hormones such as estrogen, and progesterone amongst 
others were identified as common risk factors of breast cancer in SSA. The poor treat-
ment strategies and regimens in breast cancer care in SSA is also associated with 
breast cancer outcome, leading to an overall impact on the epidemiology of breast 
cancer in SSA. Evidence-based recommendations were also made to improve breast 
cancer care in SSA. Recommended techniques to addressing breast cancer care rely 
on genetic insights primarily aimed at informing a technologically-inclined future 
progress and research.
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Globally, breast cancer represents a critical issue for pub-
lic health, with reports indicating approximately 2.3 mil-
lion individuals were newly diagnosed in the year 2020 
[1]. The prevalence of this disease shows regional dis-
parities, but it is especially acute in Sub-Saharan Africa 
(SSA) [2], where it stands as the most common cause of 
cancer-related deaths among the female population [3]. 
Breast cancer’s origins in this area is influenced by the 
region’s distinct socioeconomic, cultural, and environ-
mental factors [4]. 
The complexity of breast cancer, acknowledged as re-
sulting from a significant mix of genetic, hormonal, 
environmental, and sociocultural influences, has been 
the focus of recent scientific investigations [5,6]. De-
spite these efforts, there is still much to learn about the 
precise factors that influence the rates and outcomes of 
breast cancer in SSA.  Genetic predisposition is recog�-
nized as a significant determinant of breast cancer risk, 
with certain gene variants showing susceptibility to the 
disease [7,8]. In SSA, few studies have identified specific 
genetic mutations associated with an increased risk of 
breast cancer, highlighting the need for improved re-
search efforts to understand the genetic nature of the 
disease in the region [2,3]. However, hormonal factors, 
such as early menarche, late menopause, and nullipar-
ity, have long been implicated in breast cancer etiology 
[2,3]. In SSA, where access to reproductive healthcare 
and family planning services is often limited, hormon-
al imbalances may worsen the state of breast cancer 
risk and this underscores the importance of addressing 
reproductive health disparities through breast cancer 
prevention efforts. Additionally, Lifestyle and environ�-
mental factors, including urbanization, dietary changes, 
and sedentary lifestyles, are evolving at an alarming 
rate in SSA, potentially impacting breast cancer risk [3]. 
Furthermore, infectious agents such as human papillo-
mavirus (HPV) and Epstein-Barr virus (EBV) have been 
implicated in breast cancer pathogenesis [1-3]. Health�-
care disparities within SSA countries present significant 
challenges in the early diagnosis and management of 
breast cancer [3]. Disparities in form of limited access 
to screening programs, late-stage diagnosis, and inad-
equate treatment options contribute to poor outcomes 
and high mortality rates [1,3-5]. Sociocultural beliefs 
and stigma surrounding breast cancer further contrib-
ute to these challenges, hindering early detection and 
obscuring treatment-seeking behavior of patients [3]. 

Furthermore, economic constraints, including poverty 
and financial barriers, amplifies the barriers to access-
ing essential healthcare services, eventually intensifying 
the inequalities in breast cancer care in SSA regions [3]. 
The culmination of these factors is an incomprehensi-
ble healthcare system which ecourages the ineffective 
delivery of breast cancer care in SSA. The role of risks 
of breast cancer in SSA has been treated with less impor-
tance; however, this review aims to examine the existing 
evidence to better understand the risk factors that shape 
the epidemiology of breast cancer within the SSA region. 

Epidemiology of breast cancer in SSA
Breast cancer holds the position of being the primary 
cause of cancer-related fatalities among women 
worldwide [9,10]. Projections indicate a substantial 
surge in cancer cases globally by 2030, with estimates 
suggesting an increase surpassing 85% [3]. However, 
within the confines of SSA, the prevalence of breast 
cancer appears comparatively lower than in high-income 
countries [9,11]. African-American women, despite 
exhibiting a lower incidence, face a higher fatality rate 
from breast cancer compared to White-American women 
[11]. Moreover, African-American women encounter an 
elevated risk of early-onset, high-grade, node-positive, 
and hormone receptor-negative breast cancer [11]. These 
similarities to hereditary breast cancer have prompted 
speculation that genetic transmission might contribute 
to the risk factors [10,11]. With the global prevalence of 
breast cancer on the rise, SSA contributes significantly 
to both cases and related deaths, thereby necessitating 
a thorough examination of the epidemiological trends, 
patterns, and projections concerning incidence and 
mortality by various healthcare stakeholders and gov�-
ernments in SSA. GLOBOCAN 2018 data reveals vari�-
ations in age-standardized breast cancer incidence rates 
across SSA, with Eastern Africa recording 29.9 per 105 
person-years, Middle Africa at 27.9, Southern Africa 
at 46.2, and Western Africa at 37.3 [12]. Surprisingly, 
despite these concerning figures, only a handful 
of SSA nations have been featured in global cancer 
incidence publications like “Cancer Incidence in Five 
Continents" [12]. However, studies indicate a notable 
annual percentage change (AAPC) in breast cancer 
incidence rates over specific periods in the region. For 
instance, Kampala, Uganda, experienced an AAPC of 
4.5% between 1991 and 2006, while Harare, Zimbabwe, 
saw a rate of 4.9% between 1991 and 2010 [12]. Recent 
research focusing on cancer trends among individuals 
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aged 60 and above in SSA demonstrated a consistent 
annual increase of 5% in breast cancer incidence rates in 
Harare and Kampala, with slower increments observed 
in women under 60 [12,13]. Despite appearing to exist 
with a lower breast cancer incidence compared to other 
regions, SSA faces challenges due to limitations in data 
accuracy  [12]. This brings attention to the importance 
of carefully interpreting the results. Projections for the 
future suggest that SSA would likely continue to bear 
the signifcant portion of breast cancer cases compared to 
other regions [12,13].

Genetic Factors and Biomarkers of Breast Cancer 
in SSA
Genetic factors have become significantly important 
in delivering care to cancer patients and major 
improvements have been witnessed in the type of care 
provided for people who have cancers of genetic origin. 
The major genetic mutation associated with breast 
cancer is in the BRCA1 and BRCA2 genes [14–16]. 
Other forms of mutation exist in breast cancer patients; 
however, these make up a low proportion of the cases 
that have been examined [15]. BRCA1 and BRCA2 
mutations have been greatly associated with breast 
cancer among women living with breast cancer in SSA 
countries such as Nigeria, Uganda, and Cameroon [15]. 
A high number of these breast cancer cases in SSA are of 
pathogenic or likely pathogenic origin (L/LP) or variants 
of uncertain significance (VUS) [15]. The prevalence of 
these mutations in SSA is highly indicative of genetic risk 
factors for breast cancer on the continent. Additionally, 
the BRCA1 and BRCA2 mutations in women increase 
the chances of being diagnosed with breast cancer early 
in life [16]. Breast cancer is also likely to develop in both 
breasts of women with BRCA1 and BRCA2 mutations 
[16].  Also, having a relative who has breast cancer 
has been shown to increase the risk of having breast 
cancer [16, 17]. The advancement in testing and care 
provided to patients has been attributed to being able to 
diagnose women with cancer of genetic origin; however, 
precautions must be taken when taking this direction 
of care and testing, as not all women need to undergo 
genetic testing [16].
An important aspect of breast cancer risks also include 
the associated biomarkers. The term “biomarker” is 
a derivative word from “biological marker”, meaning 
a disease indicator within the human body, specific 
enough to show the difference in the health status of 
a patient and a healthy person, which in turn shows 

the interplay between the body’s biological form and 
health hazards. An important emerging biomarker 
for increasing the risk of breast cancer is the androgen 
receptor [18]. Clinical therapy for breast cancer can be 
initiated, instructed, and guided using breast cancer 
biomarkers due to the association of certain biomarkers 
with cancer development [18]. 
An important cancer subtype that has received recent 
scholarly attention is the aggressive  triple-negative 
breast cancer (TNBC). The prevalence of this cancer 
subtype in Africa is well established, and studies show 
that this is highest in West Africa [19]. It is significantly 
characterised by the absence of three regular biomarkers: 
progesterone and oestrogen receptors and human 
epidermal growth factor receptor 2; hence, it cannot be 
treated using tamoxifen or other targeted chemotherapy 
[19, 20]. However, this has received attention over the 
years due to recent progress made in identifying the 
biomarkers associated with such cancer subtypes [20, 
21]. Of particular imprtance is the recent identification 
of Kaiso as a potential biomarker in TNBC in African 
women [21]. Kaiso is a tumorigenic transcription factor 
that has target genes well associated with the onset of 
tumors as well as cancer invasion and metastatic stages 
in cancer [21]. Additionally, there has been tremendous 
improvement in identifying other forms of biomarkers 
for TNBC. These biomarkers include those found in 
the blood (VEGF/VEGFR and IL-8), in the body cell 
nucleus (BRCA1/2, GR, and TP53), in the cytoplasm of 
the cell (PIK3CA, PTEN, pAKT/pS6/p4E-BP1), and on 
the surface of the cell (EGFR, IGFBP, C-Kit, and PD-L1) 
[20]. These findings underscore the need to understand 
breast cancer as a complex disease characterized by a 
nexus of interactions between body proteins, DNA, and 
other body components, ensuring a more sophisticated 
and clinical approach to therapy in breast cancer in SSA.

Hormonal and Reproductive Factors: Associations, 
Interactions, and Modifiable Influences
Certain reproductive factors are significant considered 
as risks for breast cancer. There are modifiable and non-
modifiable factors. Modifiable factors are risk factors 
individuals have influence on by the lifestyles. They 
are risk factors that can be controlled or changed.  In a 
study in the UK, modifiable factors accounted for 23.1% 
of breast cancer cases[22]. Examples of modifiable 
factors affecting breast cancer are low parity, delayed 
childbearing, alcohol consumption, short breastfeeding 
time, oral contraceptive use, later marriage, smoking [23, 
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24]. Non-Modifiable factors are risk factors the individual 
has no control over. Examples of non-modifiable risk 
factors are age, hereditary, younger menarche, genetic 
factors, family history of breast cancer, anthropometric 
status etc [24,25]. All these factors in turn affect the 
reproductive system and hormonal balance hence 
increasing the chances of breast cancer.
Number of children is a reproductive factor affecting the 
rise of breast cancer. It has been observed that having 
at least a child reduces the risk of breast cancer in 
comparison with nulliparous individuals [26]. Hence, 
the risk also reduces with an increase in number of 
children. However, there is a twist; the risk of breast 
cancer increases if the first child is had after 30 years.  
Closely related is the age of first pregnancy. A study in 
South Africa reports that women who had their first 
child at the age of 30 years or older had double risk when 
compared with their counterparts who had at 16 years 
or younger [27].  The risk is increased by 3% for every 
year delayed while it decreases with having multiple 
pregnancies at a younger age [28], hence, age of first 
pregnancy is another risk factor. Breasts of nulliparous 
women contain unseperated lobules with high growth 
index and concentrations of steroid hormone receptors. 
These breasts are more vulnerable to carcinogenic attack 
and are the sites of origin of breast carcinomas [29]. 
Furthermore, breastfeeding prevents pre and post-
menopausal breast cancer. Breast feeding does this 
through inducing hormonal changes in the body, 
excretion of carcinogenic agents, increased breast 
separation, delayed ovulation amongst others among 
other mechanisms [30].  Breast feeding also delays 
the start of a new mother’s menstrual periods, hence 
decreasing exposure to hormones such as estrogen 
[31]. Extended period of breast feeding also separates 
the ductal epithelial cells hence protecting against 
carcinogens and further increasing prolactin hormone 
that may further cause a separation of ductal epithelial 
cells [32].  
Estrogen and progesterone are hormones implicated in 
breast cancer.  Estrogen acts as a catalyst for cancer growth 
due to it’s ability to elicit the division and proliferation 
of breast tissue, a process that carries the risk for cancer 
causing mutations. The progesterone Receptor on its side 
modulates estrogen receptors α (ER). Triple negative is a 
term used to define clinical assays for estrogen receptor 
ER1, progesterone receptor (PR) and human epidermal 
growth factor receptor 2 (HER2) [33]. Oral contraceptive 
use over a long period of time increases the chances 

of breast cancer by increasing exposure to estrogen 
and thereby influence the risk of cancer by changing 
the endogenous hormonal milieu [34]. Production of 
estrogen declines after menopause and major source 
of oestradiol is by conversion of androgen precursors 
(mainly androsteredione) in extraglandular tissues e.g 
adipose tissue [35]. The buildup leads to high serum 
concentration of oestradiol which is implicated breast 
cancer after menopause. Alcohol also increases estrogen 
level by interfering with estrogen pathway causing 
decreased long and frequent cycles amongst others [36].

Breast Cancer Outcome and Quality of Life in SSA: 
Determinants, Disparities and Interventions.
It has been projected that in this decade, beginning from 
2020-2029, around 416,000 women will die from breast 
cancer in SSA, however with conscious efforts like down 
staging and improved treatment, around a third of the 
death can be averted [37].
While breast cancer has a good prognosis in high income 
countries, the reverse is the case in low and middle-
income countries. Multiple deaths due to breast cancer 
are reflected in a high breast cancer mortality with the 
deaths in SSA double that in Western Europe [38]. The 
African Breast Cancer –Disparities in Outcome (ABC-
DO) gives a 3-years report aimed at identifying reasons 
for poor prognosis especially in Africa. In the study, it was 
reported that survival is very low, across the countries, 
with around 40% in Nigeria, 45-50% in Uganda and 
Zambia and around 56-59% in South Africa and Namibia, 
this is in contrast to white Namibian women who had 
up to 96% recovery [39]. A similar 5-year study estimates 
that survival of breast cancer in SSA is less than 50% in 
comparison to black and white women in the U.S with 
73% and 85% recovery respectively [40, 41].
Improved survival was recorded for women diagnosed 
at stages 1 and 2 than for those diagnosed at stages 
3/4 [42]. Younger age has also be associated with 
poorer prognosis [43].  Quality of treatment is another 
determinant.  Affordability, availability, accessibility, 
quality, and acceptance by patients are factors that can 
affect treatment. 
Breast cancer requires the expertise of clinical oncologist 
to manage, however, there is a short supply of the medical 
team. A study revealed that there is approximately 1 
clinical oncologist per 1000 incident patients, 1 clinical 
oncologist per 325 incident patients in Namibia, and 1 
clinical oncologist to 10,167 patients in Ethiopia [44,45], 
compared to 1 per 137 incident patients in USA. Sadly, 
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over 40% of those with advanced breast cancer don’t 
receive chemotherapy. It is estimated that in Africa, there 
is less than 1 RT machine per million people, compared 
to almost 15 RT machines per million people in North 
America [46].  The NCCN Harmonized guidelines 
for SSA identified this problem, and has remedied by 
providing guidelines that can be followed in absence of 
RT facilities.
Futhermore , some patients do not complete their 
treatment regimen due to some factors ranging from 
lack of funds, inadequate bed space, and in some cases of 
feeling well after early therapy thus non-adherence [47]. 
Breast cancer management requires a multidisciplinary 
approach and this is not always available in most 
hospitals in SSA. 
A study involving 2,228 patients with breast cancer 
showed that the survival and life outcome of patients 
are greatly influenced by impact of last stage, lack of 
treatment, tumor biology, positive HIV status, and age. 
Also, little education, poor awareness, rural residence, 
and lower socioeconomic status were associated with 
poorer survival outcomes. Survival improvement (up 
to 22%) was achievable through downstaging and 
availability of basic treatment. Patients from Namibia 
showed better outcomes compared with patients from 
South Africa, Uganda, Zambia and Nigeria [45]. 
Moreover, it is hypothesized that poor survival from 
breast cancer in Africa is attributed to in descending 
order of magnitude: late stage at diagnosis, lack of access 
to and compliance with appropriate treatment, tumour 
aggressiveness and comorbidities [46].

Techniques, Genetic Insight, and Future Directions
While traditional approaches to breast cancer care are 
vital, integrating novel techniques and genetic insights 
can improve treatment strategies in the region, ultimately 
improving patient outcomes.
Precision Medicine: One of the most promising avenues 
for personalized breast cancer treatment is precision 
medicine [49-51]. By leveraging genomic profiling and 
molecular diagnostics, healthcare providers can tailor 
treatment plans to individual patients based on their 
specific genetic makeup and tumor characteristics 
[49,50,52]. This approach allows for more targeted 
therapies, minimizing side effects and optimizing 
treatment efficacy [52].
Genetic Counseling and Testing: Genetic counseling 
and testing services play a crucial role in identifying 
individuals at higher risk of hereditary breast cancer 

due to specific gene mutations, such as BRCA1 and 
BRCA2 [53]. By identifying high-risk individuals early 
on, healthcare providers can implement appropriate 
preventive measures, such as increased surveillance or 
risk-reducing surgeries, potentially saving lives [53, 54].
Research and Innovation: Investing in research and 
innovation is essential for advancing our understanding 
of breast cancer genetics and identifying new therapeutic 
targets [55]. Collaborative research efforts between local 
and international institutions is essential in generating 
valuable insights into the drivers of breast cancer cases 
of genetic origin in SSA. This would eventually make 
way for the development of targeted therapies tailored to 
the region's population [56,57].
Access to Cutting-Edge Technologies: Ensuring access 
to up-to-date technologies, such as next-generation 
sequencing platforms and advanced imaging modalities, 
is critical for conducting genetic research and 
implementing personalized treatment approaches [57].  
In other to bridge the gap in the knowledge of breast 
cancer genetics in resource-limited settings, there must 
be efforts to expand access to these technologies in SSA
Integration into Clinical Practice: Integrating genetic 
insights into clinical practice is essential for improving 
breast cancer care. To achieve this, there must be ade-
quate provision of education and training for healthcare 
providers on genetic testing, interpretation of results, and 
personalized treatment approaches. Multidisciplinary 
collaboration between genetic counselors, oncologists, 
and surgeons, is also recommended in order to produce 
comprehensive care plans for patients based on genetic 
profiles.
Community Engagement and Empowerment: Engaging 
communities in discussions about genetic research 
and its implications for breast cancer prevention and 
treatment is crucial for building trust and addressing 
cultural sensitivities. This may be achived by 
empowering individuals with knowledge about their 
genetic risk factors. Additionally, available resources on 
breast cancer risks awareness can facilitate informed 
decision-making and improve health outcomes within 
the communities [53].

Conclusion 
The concept of breast cancer in SSA is of utmost sig-
nificance with most important aspects being the risks 
and factors associated with it, respresenting an integral 
part in the African healthcare sector of public health 
concern. The high prevalence of breastcancer in SSA 
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raises various interests including risk factors associated 
with this disease amongs SSA countries. Certain genetic 
factors and biomarkers have been implicated as factors 
associated with breast cancer in the region. Worthy of 
mention are the genetic mutations in the BRCA1 and 
BRCA2 genes as well as the prevalence of TNBC in wom�-
en in SSA countries. Breast cancer epidemiology is also 
shaped by the presence of hormonal changes in females. 
Reproductive factors also contribute to the endemicity 
of breast cancer in SSA countries. The disparities within 
breast cancer care are well associated to with poor lev-
el of breast cancer outcomes in SSA. Low survival rates, 
high mortality rates, low staffing of oncology profession-
als, and impaired treatment regimen are of deserving 
mention. Finally, incorporating novel techniques and ge�-
netic insights into breast cancer management strategies 
in SSA holds tremendous promise for improving breast 
cancer care. These techniques range from precision 
medicine, to extensive research, genetic counseling, 
improved technology-based clinical practice, and com-
munity engagement to mention a few. These techniques 
harness the potential to shape the epideology of breast 
cancer in SSA countries, greatly mitigating the risks and 
factors associated with it.
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