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ABSTRACT 

Breast cancer remains a leading cause of morbidity and mortality among women globally, 

with substantial disparities in outcomes between high- and low-resource settings. Public 

health surveillance—the systematic collection, analysis, and dissemination of health data—

provides critical insights into incidence, mortality, risk factors, and screening uptake, enabling 

evidence-based strategies for prevention, early detection, and treatment. This narrative 

review examines the role of public health surveillance in shaping breast cancer outcomes, 

highlighting its contributions to epidemiological understanding, program planning, resource 

allocation, and policy development. By integrating surveillance data into comprehensive 

cancer control initiatives, health systems can identify high-risk populations, improve early 

detection, optimize treatment pathways, and evaluate intervention effectiveness. 

Strengthening surveillance infrastructure, particularly in low-resource settings, is essential for 

reducing disparities and enhancing the global impact of breast cancer control efforts. 
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Introduction 

Breast cancer is the most commonly 

diagnosed cancer among women 

worldwide and a leading cause of cancer-

related death. In 2020, over 2.3 million new 

cases were reported globally, resulting in 

nearly 685,000 deaths. While advances in 

diagnostics, treatment, and public 

awareness have improved outcomes in 

high-resource settings, disparities remain 

pronounced in low- and middle-income 

countries (LMICs), where late-stage 

diagnosis, limited healthcare access, and 

inadequate health infrastructure 

contribute to higher mortality [1-2].Public 

health surveillance plays a pivotal role in 

addressing these disparities by 

systematically collecting, analyzing, and 

disseminating data on breast cancer 

incidence, mortality, risk factors, screening 

participation, and treatment outcomes. 

These data provide the evidence base for 

designing and implementing targeted 

interventions, allocating resources 

efficiently, and formulating policies that 

improve early detection and care. 

Surveillance also enables monitoring of 

program effectiveness and identification of 

emerging trends, ensuring that public 

health strategies remain responsive to 

changing epidemiological patterns [3-5]. 

Effective surveillance systems, including 

population-based cancer registries, 

hospital reporting networks, and vital 

statistics, allow health authorities to track 

disease patterns, evaluate screening and 

treatment programs, and prioritize high-risk 

populations. By integrating these data into 

national and regional cancer control 

strategies, health systems can optimize 

prevention, early detection, and treatment 

efforts. Moreover, surveillance informs 

research, supports policy advocacy, and 

strengthens health system planning, 

collectively contributing to improved 

breast cancer outcomes [6-8].This narrative 

review explores the role of public health 

surveillance in shaping breast cancer 

outcomes, highlighting its contributions to 

epidemiology, early detection, program 

evaluation, and policy development. It 

also discusses challenges in surveillance 

implementation and opportunities for 

strengthening data systems to reduce 

disparities and enhance the effectiveness 

of breast cancer control worldwide. 

Epidemiology of Breast Cancer: Insights 

from Surveillance 

Public health surveillance provides 

essential insights into the epidemiology of 

breast cancer, enabling health authorities 

to understand patterns of incidence, 

prevalence, and mortality across 

populations. Population-based cancer 

registries, hospital reporting systems, and 

vital statistics form the backbone of 

surveillance, offering longitudinal data that 

reveal temporal trends and geographic 

variations in disease burden [9-

10].Epidemiological data highlight 

significant disparities in breast cancer 

outcomes. High-income countries 

generally report higher incidence rates but 

lower mortality, reflecting widespread 

screening, early detection, and access to 

advanced treatment. Conversely, many 

low- and middle-income countries (LMICs) 

exhibit lower reported incidence but 

higher mortality, often due to late-stage 

diagnosis, limited diagnostic capacity, and 
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inadequate access to care. Surveillance 

data also illuminate differences by age, 

ethnicity, socioeconomic status, and 

urban-rural residence, enabling targeted 

interventions for populations at greatest risk 

[11-13]. 

Beyond basic incidence and mortality 

statistics, surveillance helps identify risk 

factor patterns within populations. Data on 

reproductive history, hormonal exposure, 

obesity, family history, and genetic 

predisposition provide valuable context for 

designing prevention strategies. Tracking 

these factors over time allows public health 

authorities to anticipate shifts in disease 

burden and adapt intervention strategies 

accordingly [14-15].Moreover, surveillance 

informs projections for healthcare 

planning. By analyzing trends in incidence 

and mortality, health systems can estimate 

future demand for screening services, 

diagnostic infrastructure, and treatment 

facilities. This foresight is crucial for 

allocating resources efficiently and 

developing national cancer control 

programs that are evidence-based and 

context-specific [15-16]. 

Surveillance for Early Detection and 

Screening Programs 

Public health surveillance plays a crucial 

role in guiding early detection and breast 

cancer screening programs. By 

systematically tracking population-level 

data on screening coverage, participation 

rates, and diagnostic follow-up, 

surveillance systems provide the evidence 

needed to design effective, targeted 

interventions [17].Data derived from 

surveillance help identify gaps in screening 

access and adherence, highlighting 

populations at higher risk due to 

geographic, socioeconomic, or cultural 

barriers. For example, surveillance may 

reveal low mammography uptake in rural 

areas, prompting mobile clinic initiatives or 

community-based screening programs. 

Similarly, disparities in age-specific 

screening participation can inform tailored 

public health messaging and outreach 

strategies [18-19]. 

Surveillance also enables evaluation of 

screening program effectiveness. By linking 

screening data to diagnostic outcomes, 

policymakers and program managers can 

assess whether screening guidelines—

including recommended age ranges and 

screening intervals—are achieving early 

detection goals. Continuous monitoring 

ensures that programs adapt to emerging 

trends and changing population needs, 

maximizing the impact of early detection 

initiatives [20-21].Moreover, surveillance 

informs resource allocation and 

prioritization. Understanding where and 

among whom breast cancer is most 

prevalent allows health authorities to focus 

investments in diagnostic infrastructure, 

training of healthcare personnel, and 

community outreach programs. This 

targeted approach improves efficiency, 

ensuring that limited resources yield the 

greatest public health benefit [22-

23].Integrating surveillance with screening 

programs strengthens continuity of care. 

Tracking participants from initial screening 

through diagnosis and treatment follow-up 

reduces loss to care and enhances overall 

program outcomes. In low- and middle-

income countries, where infrastructure and 

resources are limited, such integration is 

critical for translating awareness into 

actionable health behaviors and 
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measurable improvements in survival [24-

25]. 

Guiding Health Policy and Resource 

Allocation 

Public health surveillance is essential for 

informing health policy and guiding the 

allocation of resources in breast cancer 

control. Accurate, timely, and population-

specific data provide the evidence 

needed to prioritize interventions, develop 

national cancer control programs, and 

ensure equitable access to prevention, 

diagnosis, and treatment services 

[26].Surveillance data enable policymakers 

to identify high-risk populations and 

geographic areas with elevated incidence 

or mortality. This evidence supports 

targeted interventions, such as intensified 

screening campaigns, community 

education programs, and allocation of 

diagnostic and treatment resources where 

they are most needed. For example, 

regions with low screening uptake or high 

rates of late-stage diagnosis may be 

prioritized for mobile mammography units, 

community health worker engagement, or 

subsidized diagnostic services [27-28]. 

Moreover, surveillance informs the 

development of policy frameworks, 

including guidelines for age-specific 

screening, treatment protocols, and 

survivorship care. By monitoring trends in 

incidence, mortality, and survival, health 

authorities can evaluate the effectiveness 

of existing policies and adjust strategies to 

reflect emerging epidemiological patterns. 

Surveillance also supports health financing 

decisions, ensuring that investments in 

breast cancer control are evidence-driven 

and maximize population health impact 

[29].In addition, integrating surveillance 

into policy planning facilitates 

accountability and continuous program 

improvement. Metrics derived from 

surveillance—such as screening coverage, 

stage at diagnosis, and treatment 

adherence—allow policymakers to assess 

progress toward national and international 

targets, identify gaps, and implement 

corrective measures [30]. Surveillance data 

contribute to broader advocacy efforts. 

Evidence of disparities in outcomes or 

access can be leveraged to mobilize 

political will, secure funding, and 

strengthen multisectoral collaborations 

aimed at reducing the breast cancer 

burden. 

Monitoring Outcomes and Program 

Evaluation 

Public health surveillance is critical for 

monitoring breast cancer outcomes and 

evaluating the effectiveness of 

interventions across the continuum of care. 

By systematically tracking data on survival 

rates, stage at diagnosis, treatment 

adherence, recurrence, and mortality, 

surveillance provides the metrics needed 

to assess program performance and inform 

continuous improvement [31].Surveillance 

facilitates the evaluation of screening 

programs by linking participation data with 

diagnostic and treatment outcomes. This 

integration allows health authorities to 

determine whether early detection 

initiatives are achieving intended goals, 

such as increasing diagnosis at earlier 

stages and reducing mortality. For 

example, trends in stage-specific survival 

rates can highlight the impact of screening 

efforts and identify areas where 

improvements in follow-up care or 

diagnostic access are needed [32]. 
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Moreover, monitoring outcomes supports 

research and policy development. 

Longitudinal surveillance data enable the 

identification of emerging trends, 

treatment gaps, and population-specific 

risk factors. These insights inform evidence-

based adjustments to public health 

strategies, resource allocation, and health 

policy, ensuring that interventions remain 

responsive to evolving epidemiological 

patterns [33].Program evaluation using 

surveillance data also enhances 

accountability and transparency. Health 

systems can measure progress against 

national cancer control targets, identify 

disparities in access and outcomes, and 

implement corrective measures to address 

inequities. Additionally, by providing robust 

evidence of program effectiveness, 

surveillance supports advocacy and 

funding decisions, reinforcing the 

sustainability of breast cancer control 

initiatives [34].In resource-limited settings, 

where health system constraints are more 

pronounced, surveillance-driven 

monitoring and evaluation are particularly 

valuable. They ensure that scarce 

resources are directed toward high-impact 

interventions, optimize service delivery, and 

reduce loss to follow-up, thereby improving 

survival and quality of life for patients [35]. 

Conclusion 

Public health surveillance is a cornerstone 

of effective breast cancer control, 

providing the data necessary to guide 

prevention, early detection, treatment, 

and policy decisions. By systematically 

collecting, analyzing, and disseminating 

information on incidence, mortality, risk 

factors, screening participation, and 

treatment outcomes, surveillance enables 

evidence-based interventions that improve 

breast cancer outcomes across diverse 

populations.Surveillance informs 

epidemiological understanding, identifies 

high-risk populations, guides resource 

allocation, and supports program 

evaluation, ensuring that interventions are 

targeted, equitable, and effective. When 

integrated with screening initiatives, 

community engagement, and policy 

frameworks, surveillance transforms 

knowledge into actionable strategies, 

enhancing early detection, treatment 

access, and survivorship. 
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