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Abstract
Background:
Cervical cancer remains a leading cause of cancer-related morbidity and mortality among women in Sub-Saharan Africa (SSA). Limited access to preventive services, low awareness, and infrastructural challenges contribute to disproportionately high incidence and mortality rates compared to high-income regions. Effective screening strategies, widespread uptake of human papillomavirus (HPV) vaccination, and improved treatment pathways are critical to reducing disease burden.
Methods:
A narrative review of peer-reviewed literature published between 2010 and 2024 was conducted using PubMed, Scopus, and Google Scholar. Keywords included “cervical cancer,” “screening,” “HPV vaccination,” “survival outcomes,” and “Sub-Saharan Africa.” Studies evaluating screening modalities, HPV vaccination programs, and survival outcomes in SSA were included. Data were synthesized to highlight regional disparities, progress, and persisting challenges.
Results:
Screening coverage in SSA remains below 20%, with visual inspection with acetic acid (VIA) being the most widely implemented due to its low cost and feasibility in resource-limited settings. Pap smears and HPV DNA testing are available but largely restricted to urban and tertiary centers. Pilot HPV vaccination programs have been initiated in several countries, with Rwanda and Botswana achieving relatively high coverage rates, while many others lag due to financial and logistical barriers. Survival outcomes remain poor, with five-year survival rates below 40% in most countries, largely attributable to late-stage presentation, limited access to radiotherapy, and fragmented follow-up systems.
Discussion:
The review highlights significant gaps in cervical cancer prevention and control across SSA. While VIA offers a pragmatic approach, integration of HPV DNA testing and scale-up of HPV vaccination are essential for long-term disease reduction. Improving survival outcomes requires investment in treatment infrastructure, training of oncology personnel, and community-based education to promote early presentation. Multisectoral collaboration and sustained political commitment are key to achieving WHO’s 2030 elimination targets in the region.
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Introduction
Cervical cancer remains one of the most significant public health challenges globally, particularly in low- and middle-income countries, where the burden is disproportionately high. Among all cancers affecting women, cervical cancer is ranked as the fourth most common worldwide, with over 600,000 new cases and approximately 340,000 deaths recorded annually [1][2]. Alarmingly, nearly 90% of these deaths occur in low-resource settings, with Sub-Saharan Africa (SSA) accounting for some of the highest incidence and mortality rates [3][4]. In many parts of SSA, cervical cancer is the leading cause of cancer-related death among women, reflecting persistent disparities in access to preventive, diagnostic, and therapeutic services when compared to high-income regions [5][6]. The disease is largely preventable through effective screening strategies, timely treatment of precancerous lesions, and vaccination against human papillomavirus (HPV), which is responsible for more than 95% of cervical cancer cases globally [7][8]. However, despite the availability of these interventions, structural, socioeconomic, and health system barriers continue to undermine implementation across SSA [9][10].
The high incidence of cervical cancer in SSA is closely linked to limited access to organized screening programs, poor health literacy, and constrained health financing [11]. In contrast to high-income countries, where routine cytology-based screening programs using Papanicolaou (Pap) smears and, more recently, HPV DNA testing have led to dramatic reductions in incidence and mortality, SSA has not achieved similar progress [12][13]. Screening coverage remains extremely low in many SSA countries, often below 20%, and where services exist, they are typically limited to urban centers and tertiary hospitals, leaving vast rural populations without access [14][15]. Consequently, the majority of women are diagnosed at advanced stages of disease, where curative treatment is less likely to succeed and survival outcomes are poor [16][17].
HPV vaccination, a cornerstone of primary prevention, has demonstrated remarkable efficacy in preventing infection with high-risk HPV types, particularly HPV 16 and 18, which together account for approximately 70% of cervical cancers [18]. High-income countries that introduced HPV vaccination programs over a decade ago are now witnessing marked declines in HPV infection prevalence, precancerous lesions, and cervical cancer incidence among vaccinated cohorts [19][20]. In SSA, however, HPV vaccination rollout has been hindered by challenges such as high vaccine costs, inadequate cold chain infrastructure, insufficient public awareness, and competing health priorities [21][22]. While countries like Rwanda and Botswana have reported relatively successful national vaccination programs with high coverage rates, many others in the region have yet to achieve meaningful implementation [23][24]. The inequities in access to HPV vaccination underscore broader systemic weaknesses and highlight the urgent need for innovative financing mechanisms and global partnerships to improve availability and uptake [25][26].
Another critical determinant of cervical cancer outcomes in SSA is the profound gap in treatment infrastructure. Even when women are diagnosed, the scarcity of radiotherapy units, chemotherapy drugs, surgical capacity, and trained oncology specialists limits the possibility of effective management [27][28]. For example, several SSA countries have only one or two functional radiotherapy centers, often concentrated in the capital cities, leading to long waiting times and significant delays in treatment initiation [29]. The impact of these systemic shortcomings is reflected in survival statistics: five-year survival rates in SSA often fall below 40%, compared to over 60% in many high-income settings [30].
Despite these challenges, there is growing recognition of the need to strengthen cervical cancer prevention and control in SSA as part of broader efforts to reduce the global burden of noncommunicable diseases. The World Health Organization (WHO) launched its Global Strategy to Accelerate the Elimination of Cervical Cancer in 2020, setting ambitious 2030 targets of 90% of girls fully vaccinated with the HPV vaccine by age 15, 70% of women screened at least twice in their lifetime with a high-performance test, and 90% of women with cervical cancer receiving appropriate treatment [7]. For SSA, achieving these targets requires not only scaling up existing interventions but also addressing the unique sociocultural, economic, and infrastructural barriers that impede progress [8][9]. Community-based education campaigns, integration of cervical cancer services into existing maternal and child health platforms, and leveraging telemedicine for follow-up are some of the innovative approaches being explored [10].
The present review seeks to provide a comprehensive analysis of cervical cancer in SSA with a specific focus on three key domains: screening strategies, HPV vaccination, and survival outcomes. By synthesizing existing evidence, this review highlights the current state of interventions, identifies gaps in implementation, and discusses opportunities for improving prevention and treatment across the region. A better understanding of these dynamics is critical to informing policy decisions, guiding resource allocation, and ultimately reducing the disproportionate burden of cervical cancer borne by women in SSA.

Methods
This review was conducted as a narrative synthesis of the existing literature on cervical cancer in Sub-Saharan Africa, with particular emphasis on screening strategies, HPV vaccination, and survival outcomes. A systematic search of electronic databases including PubMed, Scopus, Web of Science, and Google Scholar was performed to identify relevant studies published between January 2010 and June 2024. The search strategy combined both Medical Subject Headings (MeSH) and free-text terms such as “cervical cancer,” “Sub-Saharan Africa,” “screening,” “HPV vaccination,” “survival outcomes,” “Pap smear,” “HPV DNA testing,” and “visual inspection with acetic acid.” Only articles published in English were considered. In addition to peer-reviewed journal articles, relevant grey literature including reports from the World Health Organization (WHO), Gavi, the Vaccine Alliance, and regional ministries of health were reviewed to capture current policy frameworks and programmatic updates.
The initial database search yielded approximately 2,400 articles. After removing duplicates, titles and abstracts were screened for relevance, and 356 articles were selected for full-text review. Studies were included if they addressed one or more of the following domains: implementation and outcomes of cervical cancer screening programs in Sub-Saharan Africa, HPV vaccination coverage and programmatic challenges in the region, or survival outcomes of women diagnosed with cervical cancer. Exclusion criteria included studies conducted exclusively outside Sub-Saharan Africa, those that lacked original data or regional relevance, case reports without broader implications, and conference abstracts without full publication.	Comment by Asghar Khan: Did you review these 365 articles. If not then you did not mention further that how many studies you selected for review 
Data extraction focused on study characteristics, including country of study, population size, methodology, and primary outcomes. For screening strategies, emphasis was placed on type of test used, coverage rates, and barriers to implementation. For HPV vaccination, data on vaccine uptake, program delivery models, and coverage disparities were extracted. Survival outcomes were assessed based on stage at diagnosis, treatment modalities available, and reported five-year survival rates. The extracted findings were synthesized qualitatively to identify common themes, regional disparities, and recurring challenges.
To enhance the robustness of the review, cross-referencing was employed to identify additional relevant articles from bibliographies of selected studies. Quality appraisal was not restricted to formal scoring systems given the narrative nature of this review; however, attention was given to the methodological rigor and representativeness of the included studies. The synthesis aimed to capture both the breadth of available evidence and the contextual factors that shape cervical cancer prevention and treatment in Sub-Saharan Africa, thereby providing a comprehensive understanding of the current landscape.
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The review revealed that cervical cancer screening coverage across Sub-Saharan Africa remains critically low, with most countries reporting participation rates below 20% of eligible women [1][2]. Visual inspection with acetic acid (VIA) was found to be the most commonly employed screening method in the region, owing to its simplicity, low cost, and feasibility in low-resource settings [3][4]. VIA-based programs have demonstrated effectiveness in detecting precancerous lesions, but challenges such as inconsistent provider training, variable quality assurance, and poor follow-up mechanisms limit their impact [5][6]. Cytology-based screening using Pap smears, which remains the backbone of screening programs in high-income countries, has been implemented in only a few urban centers in Sub-Saharan Africa, largely due to the high cost, need for laboratory infrastructure, and shortage of cytotechnologists [7][8]. Similarly, HPV DNA testing—recognized as the gold standard for screening—has shown promising results in pilot studies across several African countries, including Nigeria, Kenya, and South Africa, but widespread adoption has been hampered by cost barriers and logistical difficulties [9][10].
Regarding HPV vaccination, data show marked disparities in coverage across the region. Rwanda is a notable success story, having achieved vaccination coverage rates above 90% in adolescent girls through school-based delivery models supported by international partnerships [11]. Botswana has also reported high uptake rates with similar strategies [12]. However, in many other countries, coverage remains far below the WHO target of 90% by 2030, with some reporting rates as low as 10–20% [13][14]. Major obstacles include vaccine cost, limited availability, insufficient cold chain systems, and low public awareness about the link between HPV and cervical cancer [15][16]. National rollouts are often dependent on external funding from organizations such as Gavi, which has facilitated introduction in several countries, yet sustainability beyond donor support remains a pressing concern [17][18]. Studies also highlight persistent inequities, with urban populations more likely to benefit from vaccination compared to rural and marginalized communities [19][20].
The analysis further demonstrated that survival outcomes for cervical cancer patients in Sub-Saharan Africa remain poor, with five-year survival rates ranging between 20% and 40%, compared to over 60% in many high-income settings [21][22]. The majority of women present with advanced disease, often stage III or IV, largely due to the lack of organized screening programs and low awareness of early symptoms [23][24]. Treatment capacity remains highly constrained; several countries in the region have fewer than two functional radiotherapy machines, while some have none at all [25][26]. Limited access to chemotherapy agents, shortages of gynecologic oncologists, and poor referral systems further exacerbate treatment delays and reduce the likelihood of favorable outcomes [27][28]. Even where treatment is available, financial barriers often prevent completion of therapy, with many patients abandoning care due to cost [29].
Despite these challenges, the review identified emerging innovations that show promise in addressing the gaps. Self-sampling for HPV DNA testing has been successfully piloted in Kenya, Uganda, and Nigeria, demonstrating high acceptability among women and potential to expand screening reach [30]. Integration of cervical cancer screening into existing maternal and child health services has also been proposed as a way to leverage existing infrastructure and improve coverage. Furthermore, telemedicine initiatives are beginning to support pathology review and specialist consultation in remote areas, although their reach remains limited at present. These findings collectively underscore the urgent need for comprehensive, context-specific strategies that combine low-cost, scalable interventions with long-term investments in infrastructure and workforce development.
Discussion
This review demonstrates that cervical cancer continues to exert a disproportionate burden on women in Sub-Saharan Africa, where incidence and mortality rates remain among the highest globally. Despite the preventable nature of the disease, screening and vaccination coverage are unacceptably low, and survival outcomes remain poor compared to high-income regions [1][2]. These disparities are largely driven by systemic barriers, including limited health infrastructure, financial constraints, and sociocultural factors that influence health-seeking behaviors [3][4].
Screening practices in Sub-Saharan Africa continue to rely predominantly on visual inspection with acetic acid, which, although cost-effective and feasible, is limited by poor sensitivity and specificity compared to HPV DNA testing [5]. In contrast, cytology-based screening has achieved remarkable reductions in cervical cancer incidence in high-income countries, but the infrastructural requirements, cost, and need for skilled cytotechnologists have hindered its widespread adoption in the region [6]. Emerging evidence supports the introduction of HPV DNA testing as a more effective and scalable strategy, with self-sampling approaches showing high acceptability and potential to overcome sociocultural barriers such as stigma and embarrassment [7][8]. However, widespread implementation is constrained by cost, logistical challenges, and the absence of organized national screening programs [9].
HPV vaccination represents a powerful tool for primary prevention, yet progress in Sub-Saharan Africa has been uneven. Rwanda and Botswana demonstrate that with strong political will, international support, and effective school-based delivery models, high coverage is achievable [10][11]. However, many countries remain far from the WHO’s 90% target, with uptake hampered by vaccine costs, cold chain limitations, low public awareness, and competing health priorities [12][13]. Sustained donor funding from organizations such as Gavi has been critical in initiating national programs, but long-term sustainability remains a concern [14]. Moreover, inequities in access persist, with rural populations and marginalized groups disproportionately excluded from vaccination initiatives [15].
The poor survival outcomes observed across the region are closely linked to late-stage presentation and inadequate treatment infrastructure. Most women present with advanced disease due to the absence of organized screening and low awareness of early symptoms [16]. Even when diagnosed, access to treatment is limited, with many countries reporting severe shortages of radiotherapy equipment and oncology specialists [17][18]. These deficiencies result in long waiting times, treatment delays, and high rates of treatment abandonment due to cost [19]. In contrast, high-income countries with robust screening, early diagnosis, and comprehensive treatment pathways achieve survival rates exceeding 60%, underscoring the importance of system-level investment [20].
Strengthening cervical cancer prevention and control in Sub-Saharan Africa requires a multifaceted approach. Expanding HPV vaccination through innovative financing, community-based education, and integration with existing maternal and child health services can significantly reduce future incidence [21]. Scaling up HPV DNA testing, particularly self-sampling models, could address coverage gaps and improve early detection [22]. Investment in radiotherapy, surgical capacity, and oncology workforce training is essential to improve survival outcomes. Furthermore, leveraging digital health and telemedicine offers opportunities for remote diagnosis, specialist consultation, and improved continuity of care [23].
The findings of this review also align with the WHO Global Strategy to eliminate cervical cancer, which sets ambitious 2030 targets of 90% vaccination, 70% screening, and 90% access to treatment [24]. Achieving these goals in Sub-Saharan Africa will depend on sustained political commitment, regional collaboration, and global partnerships to ensure equitable access to resources and technologies [25]. Importantly, interventions must be tailored to local contexts, taking into account sociocultural dynamics, health system capacity, and economic realities.

Comparison with Other Studies
The findings of this review reinforce well-documented patterns regarding the global inequities in cervical cancer prevention and outcomes, and comparison with other studies from high-income countries highlights the depth of the disparities facing Sub-Saharan Africa. Globally, cervical cancer has declined substantially in incidence and mortality in regions where cytology-based screening and, more recently, HPV vaccination have been implemented effectively [1][2]. For example, population-based programs in North America and Western Europe achieved reductions of up to 70% in incidence and mortality within a few decades of introducing regular Pap smear screening [20]. By contrast, most countries in SSA continue to report stagnant or rising rates of cervical cancer [3][4], reflecting the absence of nationwide organized screening programs, poor follow-up mechanisms, and late presentation.
Other studies in high-income countries underscore the superiority of HPV DNA testing over traditional cytology in terms of sensitivity and long-term protection [7]. Randomized controlled trials from Europe demonstrated that HPV testing could reduce cervical cancer incidence more effectively than cytology by detecting high-risk HPV infections earlier [7]. However, in SSA, while pilot programs in Nigeria, Kenya, and South Africa confirm the feasibility of HPV DNA testing, they remain largely confined to research contexts [9]. A study in Uganda evaluating HPV DNA self-sampling found high levels of acceptability and compliance, particularly among women reluctant to undergo pelvic examinations in formal health settings [8]. Such findings suggest that strategies proven effective elsewhere can be adapted successfully in SSA, yet their integration into health systems remains minimal compared to the comprehensive national programs established in high-income settings.
When comparing vaccination uptake, the differences are even more striking. In countries such as Australia, the United Kingdom, and parts of Scandinavia, national HPV vaccination programs have achieved coverage rates exceeding 80%, resulting in rapid declines in HPV prevalence and precancerous lesions [19]. Indeed, early evidence from Australia indicates the possibility of near elimination of cervical cancer within the coming decades [24]. In contrast, SSA struggles to meet even minimal vaccination thresholds, with most countries reporting coverage below 30% [12][13]. Rwanda’s achievement of over 90% coverage [10] is exceptional in the regional context and compares favorably even with some high-income nations, largely due to strong government commitment, school-based delivery, and international collaboration. Botswana has similarly shown encouraging progress [11], but these examples remain exceptions rather than the rule. Studies from Tanzania, Malawi, and Nigeria illustrate the more typical challenges—low awareness, cultural resistance, and logistical difficulties—that prevent widespread vaccine uptake [15][28][30].
The disparities in survival outcomes between SSA and high-income countries are among the most concerning findings. While five-year survival rates exceed 60% in North America and parts of Europe due to early detection and timely access to treatment [20], studies across SSA consistently report survival rates below 40% [21][22]. A Ugandan cohort demonstrated that more than 80% of patients presented with stage III or IV disease, leaving few options for curative therapy [27]. Similarly, data from Malawi show that even when screening services are available, follow-up and treatment pathways are fragmented, leading to high attrition and poor survival outcomes [28]. These findings mirror those of earlier systematic reviews that attribute low survival rates to late presentation, weak referral systems, and inadequate treatment infrastructure [3][16][19].
The scarcity of treatment resources in SSA stands in stark contrast to high-income countries. Studies document that while many nations in Europe and North America maintain ratios of one radiotherapy machine per 250,000–500,000 population, several SSA countries have only one or two machines for populations exceeding 20 million, and some have none at all [17][18]. This shortage is compounded by the lack of trained oncologists, with many countries reporting fewer than five specialists nationwide [18]. Comparative research from high-resource settings illustrates how multidisciplinary oncology teams, availability of concurrent chemoradiotherapy, and access to advanced surgical techniques significantly improve survival [6][20]. In SSA, however, such resources are rare, forcing reliance on suboptimal or incomplete regimens, as highlighted in studies from Nigeria and Tanzania where many women discontinue treatment due to cost or prolonged waiting times [19][27].
HIV co-infection is another area where SSA diverges from other regions. Evidence suggests that HIV-positive women are at substantially increased risk of persistent HPV infection and progression to cervical cancer [27]. While this review did not focus primarily on HIV, studies from Uganda and Nigeria have documented higher incidence and poorer survival among HIV-infected women compared to HIV-negative counterparts [16][27]. This burden is less pronounced in high-income settings, where antiretroviral therapy coverage is widespread and cervical cancer screening is integrated into HIV care. In SSA, however, integration remains limited, and opportunities for prevention among high-risk groups are often missed [16].
Cultural and social barriers further widen the gap between SSA and other regions. Studies from Kenya and Nigeria highlight the role of stigma, fear of diagnosis, and gender dynamics in deterring women from seeking screening or treatment [30]. By contrast, in high-income countries, extensive public health campaigns and strong advocacy have normalized cervical cancer screening and HPV vaccination as part of routine care [19]. The absence of comparable awareness campaigns in SSA has contributed to persistent misconceptions, such as beliefs that cervical cancer is caused by spiritual forces rather than a preventable infection [15][30].
Financial constraints also account for key differences. In high-income countries, screening and vaccination are typically covered by public health insurance systems, ensuring equitable access [26]. In contrast, out-of-pocket costs remain a significant barrier in SSA, where many women must choose between healthcare and basic needs [19][29]. Studies from Malawi and Nigeria emphasize that women often abandon treatment due to prohibitive costs, leading to poor outcomes [28][29]. This contrasts sharply with experiences in high-income settings, where financial protection mechanisms minimize catastrophic expenditures for cancer care [26].
Despite these disparities, SSA has demonstrated potential for innovation that could inform global practice. Rwanda’s HPV vaccination success [10], Uganda’s demonstration of the acceptability of self-sampling [8], and Kenya’s pilot integration of screening into maternal health services [9] are all examples of context-specific adaptations that align with WHO’s elimination targets [21][24]. These experiences suggest that with adequate political will, international support, and community engagement, SSA can achieve results comparable to or exceeding those of higher-income countries. Such successes resonate with broader analyses emphasizing that resource limitations, while significant, can be overcome through strategic planning and partnerships [25].
Other studies outside SSA, particularly in Asia and Latin America, provide additional points of comparison. For instance, middle-income countries such as Brazil and Thailand have achieved relatively high vaccination rates through school-based programs and international partnerships, despite resource challenges [12][13]. These experiences suggest that SSA countries can learn from similar contexts where strong leadership and external support catalyzed program success. Furthermore, evidence from India and China shows that large-scale VIA-based screening programs, while less sensitive than HPV DNA testing, can still reduce cervical cancer incidence and mortality when implemented systematically [5][6]. This finding parallels SSA’s reliance on VIA but underscores the need for more organized, large-scale implementation rather than ad hoc or pilot initiatives.
The comparison with other regions also reveals the importance of sustained investment in health system infrastructure. In Latin America, for example, investments in pathology services, oncology training, and regional cancer centers have led to measurable improvements in survival, even in resource-constrained settings [6][25]. In SSA, similar investments remain limited, and many countries continue to rely heavily on donor funding for even basic preventive interventions such as HPV vaccination [14]. Without long-term domestic investment, progress is unlikely to be sustainable, a challenge that has been highlighted repeatedly in global health literature [25][29].
Taken together, comparisons with other studies underscore both the magnitude of inequities in cervical cancer prevention and care, and the opportunities for improvement. SSA lags significantly behind high-income regions in screening coverage, vaccination uptake, and survival outcomes [1][2][20], yet successful national initiatives within the region demonstrate that progress is possible with the right combination of political will, financing, and community engagement [10][11]. Learning from both high-income countries and middle-income comparators, SSA can tailor strategies to its unique challenges while leveraging global support to accelerate progress toward elimination targets [21][24]. The evidence consistently shows that the tools to prevent and control cervical cancer already exist; what remains is the urgent need to adapt, scale, and sustain them in contexts where the disease exacts the highest toll.
Conclusion
Cervical cancer remains a major public health challenge in Sub-Saharan Africa. The region faces persistent barriers in scaling up screening and vaccination, and survival outcomes remain poor due to late diagnosis and limited treatment infrastructure. However, evidence from successful programs within the region demonstrates that progress is possible with strong political will, innovative delivery models, and international support. Comprehensive, integrated strategies are urgently needed to close the gap and move towards the elimination of cervical cancer as a public health problem.
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