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Abstract 

Breast cancer remains one of the most significant public health challenges worldwide, accounting for substantial morbidity, 

mortality, and socioeconomic burden across both developed and developing countries. Despite remarkable advances in 

diagnostic technologies and therapeutic interventions, disparities in screening accessibility, preventive healthcare delivery, 

health literacy, and policy implementation continue to limit improvements in early detection and patient survival. Recent 

epidemiological evidence indicates that the global burden of breast cancer is expected to increase considerably over the 

coming decades, emphasizing the urgent need for integrated population-based strategies capable of addressing both 

biological and health system determinants simultaneously (Arnold et al., 2022). Consequently, public health approaches 

have evolved beyond disease treatment toward comprehensive frameworks that emphasize prevention, risk assessment, 

organized screening, community engagement, policy support, and equitable healthcare access. 

This review article develops an integrated public health framework for advancing early breast cancer detection, risk 

reduction, and preventive care by synthesizing evidence from existing literature. The study critically evaluates global 

epidemiological trends, current screening practices, healthcare inequalities, preventive interventions, policy initiatives, 

and emerging perspectives on population-level cancer control. Particular attention is given to the interaction between 

behavioral, environmental, biological, nutritional, and healthcare system factors influencing breast cancer outcomes. 

Furthermore, the review examines how coordinated public health infrastructures can improve screening participation, 

facilitate timely diagnosis, reduce healthcare disparities, and strengthen long-term survivorship care. 

The proposed framework integrates primary prevention, organized screening programs, community education, policy 

development, multidisciplinary healthcare collaboration, digital surveillance, and continuous quality improvement into a 

unified model capable of supporting sustainable breast cancer control strategies. The review demonstrates that effective 

public health interventions require coordinated actions across healthcare providers, policymakers, researchers, and 

community organizations rather than isolated clinical efforts. The findings suggest that strengthening preventive healthcare 

systems, expanding equitable screening services, promoting evidence-based policy implementation, and integrating risk-

based population management can substantially improve early diagnosis while reducing disease burden globally. The 

proposed framework offers practical guidance for future research, healthcare planning, and public health policy aimed at 

achieving comprehensive breast cancer prevention and control. 

https://doi.org/10.37547/tajmspr/Volume08Issue07-01
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Introduction 

Background 

Breast cancer represents one of the most prevalent 

malignancies affecting women worldwide and continues 

to pose substantial challenges to healthcare systems, 

policymakers, and public health professionals. Although 

remarkable progress has been achieved in molecular 

diagnostics, imaging technologies, personalized 

medicine, and therapeutic interventions, breast cancer 

remains among the leading causes of cancer-related 

mortality because many patients continue to receive 

diagnoses during advanced stages of disease progression. 

Early diagnosis remains the single most influential factor 

affecting treatment success, survival outcomes, 

healthcare costs, and quality of life. 

According to global epidemiological assessments, breast 

cancer incidence has continued to increase across nearly 

every geographical region regardless of economic 

development. Improvements in life expectancy, 

urbanization, reproductive changes, obesity, sedentary 

lifestyles, dietary transitions, and environmental 

exposures have collectively contributed to rising disease 

incidence. Simultaneously, disparities in healthcare 

access have produced considerable inequalities in 

survival rates between high-income and low-resource 

settings. Arnold et al. (2022) demonstrated that the 

worldwide burden of breast cancer is projected to 

increase substantially by 2040, highlighting the growing 

importance of preventive public health interventions 

alongside advances in clinical management (Arnold et 

al., 2022). 

Population-based cancer control therefore requires 

considerably more than improvements in hospital-based 

treatment. Effective public health systems must integrate 

disease prevention, health promotion, organized 

screening programs, early diagnosis, equitable 

healthcare delivery, patient education, survivorship care, 

and supportive policy development into coordinated 

national and regional strategies. Such integration enables 

healthcare systems to intervene throughout the entire 

continuum of cancer prevention rather than focusing 

exclusively on treatment following diagnosis. 

Modern public health emphasizes prevention as a cost-

effective mechanism for reducing disease burden before 

severe clinical manifestations occur. Primary prevention 

targets modifiable risk factors including obesity, 

unhealthy dietary habits, alcohol consumption, smoking, 

physical inactivity, reproductive behaviors, and 

environmental exposures. Secondary prevention focuses 

primarily on organized screening and early diagnosis, 

whereas tertiary prevention seeks to reduce treatment 

complications, recurrence, disability, and long-term 

health consequences. Together, these preventive 

dimensions create a comprehensive framework capable 

of improving both individual and population health 

outcomes. 

Global Burden of Breast Cancer 

Breast cancer now constitutes one of the largest 

contributors to global cancer incidence and mortality. 

Epidemiological analyses reveal considerable regional 

variations influenced by demographic transitions, 

socioeconomic development, healthcare infrastructure, 

and population health behaviors. While high-income 

countries generally demonstrate higher incidence rates 

because of widespread screening and longer life 

expectancy, mortality rates often remain 

disproportionately elevated in lower-income nations 

where delayed diagnosis, inadequate treatment 

infrastructure, and limited healthcare accessibility 

continue to affect patient outcomes. 

Lei et al. (2021) analyzed international cancer registry 

data and demonstrated considerable variation in 
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incidence and mortality trends among countries. Their 

findings indicate that population aging, lifestyle 

modifications, and healthcare inequalities collectively 

contribute to the evolving global epidemiological 

landscape of breast cancer. Such observations reinforce 

the importance of adaptive public health policies capable 

of responding to changing demographic and disease 

patterns. 

Projected increases in global breast cancer incidence 

present significant implications for healthcare planning. 

Rising patient numbers will increase demands on 

diagnostic services, imaging facilities, oncology 

specialists, surgical capacity, rehabilitation services, and 

long-term survivorship programs. Consequently, 

prevention and early detection have become essential 

components of sustainable healthcare delivery rather 

than optional supplementary services. 

Public Health Perspective 

Historically, breast cancer management concentrated 

primarily on therapeutic interventions delivered after 

clinical diagnosis. However, contemporary public health 

recognizes that population-level disease reduction 

requires upstream interventions targeting determinants 

operating before disease development. These 

determinants include education, socioeconomic status, 

healthcare accessibility, cultural beliefs, environmental 

influences, policy environments, and behavioral risk 

factors. 

A population-based approach differs fundamentally from 

traditional clinical care by focusing on entire 

communities instead of individual patients alone. 

Organized screening programs, public awareness 

campaigns, vaccination initiatives where applicable, 

nutritional interventions, workplace health promotion, 

and health equity policies collectively contribute to 

reducing disease incidence and improving early 

diagnosis. 

Effective public health systems also depend upon 

continuous surveillance capable of monitoring disease 

trends, evaluating intervention effectiveness, identifying 

underserved populations, and guiding evidence-based 

policy decisions. Cancer registries, national screening 

databases, electronic health records, and epidemiological 

surveillance systems provide essential information 

supporting strategic healthcare planning and resource 

allocation. 

Importance of Early Detection 

Early detection substantially improves breast cancer 

prognosis because tumors identified during localized 

stages generally require less aggressive treatment while 

producing significantly higher survival rates. 

Mammography remains the cornerstone of organized 

breast cancer screening and has consistently 

demonstrated effectiveness in reducing disease-specific 

mortality through earlier diagnosis. 

Shetty (2010) emphasized that mammographic screening 

continues to represent one of the most valuable 

diagnostic tools available for population-based breast 

cancer control. Advances including digital 

mammography, tomosynthesis, ultrasound, and magnetic 

resonance imaging have further enhanced diagnostic 

accuracy, particularly among women with dense breast 

tissue or elevated genetic risk. 

Nevertheless, technological improvements alone cannot 

guarantee successful screening outcomes. Participation 

rates remain strongly influenced by health literacy, 

socioeconomic status, cultural perceptions, accessibility 

of healthcare services, transportation availability, 

insurance coverage, and physician recommendations. 

Therefore, successful early detection programs require 

integrated public health interventions addressing both 

healthcare infrastructure and community engagement. 

Preventive Care and Risk Reduction 

Preventive healthcare extends beyond disease screening 

by promoting interventions capable of reducing breast 

cancer incidence before malignant transformation 

occurs. Lifestyle modification remains one of the most 

accessible preventive strategies available to public health 

systems. Increasing evidence supports associations 

between obesity, poor dietary quality, physical inactivity, 

alcohol consumption, and elevated breast cancer risk. 

Obeagu (2025) discussed the complex relationship 

between nutrition and breast cancer progression, 

emphasizing that dietary interventions may influence 

inflammatory pathways, hormonal regulation, immune 

function, and metabolic homeostasis. Similarly, 

investigations regarding selenium illustrate both 

potential protective mechanisms and uncertainties 

surrounding micronutrient supplementation, highlighting 

the importance of evidence-based nutritional 

recommendations rather than simplistic dietary 

assumptions. 
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Breastfeeding has likewise emerged as an important 

protective factor. Obeagu and Obeagu (2024) reviewed 

evidence demonstrating breastfeeding's contribution 

toward reducing long-term breast cancer risk while 

simultaneously improving maternal and infant health 

outcomes. Such findings reinforce the importance of 

integrating reproductive health services within broader 

cancer prevention initiatives. 

Population-level prevention additionally requires 

addressing environmental exposures, occupational 

hazards, socioeconomic inequalities, and healthcare 

accessibility. Comprehensive risk reduction therefore 

extends beyond individual behavior toward structural 

interventions capable of creating healthier communities. 

Healthcare Inequalities 

Significant disparities continue to characterize breast 

cancer diagnosis, treatment, and survival across 

demographic groups. Wheeler et al. (2013) demonstrated 

that biological characteristics alone cannot explain 

observed differences in patient outcomes. Social 

determinants including income, education, insurance 

status, race, geographic location, healthcare accessibility, 

and systemic inequities substantially influence treatment 

initiation, continuity of care, and overall survival. 

These disparities illustrate the limitations of purely 

biomedical approaches to cancer control. Public health 

strategies must simultaneously address structural barriers 

that prevent vulnerable populations from accessing 

preventive healthcare services. Such barriers include 

transportation limitations, financial constraints, limited 

healthcare infrastructure, workforce shortages, language 

differences, and inadequate health literacy. 

Reducing inequities requires coordinated policies 

promoting universal access to organized screening 

programs, culturally appropriate health education, 

community outreach initiatives, and equitable 

distribution of diagnostic resources. 

Research Objectives 

This review aims to develop an integrated public health 

framework capable of strengthening breast cancer 

prevention across multiple levels of healthcare delivery. 

Specifically, the objectives are to: 

• Examine the global public health burden of 

breast cancer.  

• Critically evaluate existing evidence regarding 

screening, prevention, and healthcare 

disparities.  

• Synthesize current knowledge into an integrated 

population-based public health framework.  

• Identify major policy priorities for improving 

early detection and preventive healthcare.  

• Discuss implications for future public health 

research and healthcare planning.  

Collectively, these objectives support the development of 

a comprehensive strategy capable of integrating 

prevention, early diagnosis, policy implementation, 

healthcare delivery, and community engagement into 

sustainable breast cancer control systems that respond to 

future global health challenges. The growing worldwide 

burden documented by Arnold et al. (2022) further 

reinforces the urgency of adopting integrated, evidence-

informed public health strategies capable of improving 

equitable access to preventive services while reducing 

future disease incidence (Arnold et al., 2022). 

2. Literature Review 

2.1 Global Epidemiological Trends in Breast Cancer 

Breast cancer has evolved into one of the most significant 

contributors to the global burden of non-communicable 

diseases. Epidemiological transitions, demographic 

aging, urbanization, and lifestyle changes have 

collectively accelerated disease incidence across both 

developed and developing countries. While 

improvements in diagnosis and treatment have enhanced 

survival in many high-income settings, substantial 

inequalities continue to characterize global breast cancer 

outcomes. 

Arnold et al. (2022) estimated that breast cancer 

represented the most frequently diagnosed cancer among 

women globally in 2020 and projected a considerable 

increase in incidence and mortality by 2040 if current 

trends continue. Their analysis highlighted that 

demographic growth and population aging will 

substantially increase the number of newly diagnosed 

patients, placing additional pressure on healthcare 

systems worldwide (Arnold et al., 2022). These 

projections demonstrate that treatment-focused 

healthcare models alone will be insufficient for 

managing future disease burden. Instead, comprehensive 

preventive public health strategies capable of reducing 

incidence while improving early diagnosis have become 

increasingly necessary. 
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Similarly, Lei et al. (2021) analyzed international cancer 

registry data spanning two decades and demonstrated 

substantial geographical variation in breast cancer 

incidence and mortality. High-income countries 

generally reported greater incidence because of 

widespread screening and longer life expectancy, 

whereas mortality remained disproportionately elevated 

in many lower-resource regions owing to delayed 

diagnosis and restricted access to treatment. Their 

findings emphasize that epidemiological differences 

reflect not only biological factors but also healthcare 

infrastructure, screening implementation, and 

socioeconomic conditions. 

Collectively, these epidemiological investigations 

establish the theoretical foundation for population-based 

breast cancer control. Rather than viewing breast cancer 

solely as an individual clinical condition, the literature 

increasingly conceptualizes it as a public health issue 

requiring coordinated policy interventions across 

prevention, screening, diagnosis, treatment, and 

survivorship. 

2.2 Evolution of Public Health Strategies for Breast 

Cancer Prevention 

The public health response to breast cancer has 

undergone substantial transformation during recent 

decades. Earlier healthcare models focused 

predominantly on treatment after clinical diagnosis. 

Contemporary public health frameworks instead 

emphasize prevention across the entire disease 

continuum. 

Espina et al. (2018) argued that effective cancer 

prevention policies require coordinated governmental 

commitment rather than isolated clinical initiatives. 

Their evaluation of European Union cancer policies 

demonstrated that successful prevention programs 

integrate legislation, health promotion, behavioral 

interventions, screening policies, environmental 

regulation, and healthcare planning. Countries 

implementing comprehensive preventive policies 

consistently demonstrated stronger population-level 

outcomes than those relying primarily on treatment 

services. 

Similarly, Gbenonsi et al. (2024) proposed an analytical 

framework for evaluating breast cancer public policies in 

Sub-Saharan Africa. Using an adapted policy Delphi 

approach, the authors identified governance, financing, 

stakeholder collaboration, workforce development, 

community engagement, and policy monitoring as 

critical components of successful breast cancer 

prevention. Their work illustrates that sustainable public 

health interventions depend upon institutional capacity 

as much as clinical expertise. 

These studies collectively reinforce an important 

theoretical perspective: breast cancer prevention should 

be regarded as a systems-level responsibility requiring 

coordinated interactions among healthcare organizations, 

policymakers, educational institutions, researchers, and 

community stakeholders. 

2.3 Breast Cancer Screening and Early Detection 

Early detection represents one of the strongest 

determinants of breast cancer survival. Consequently, 

screening programs occupy a central position within 

nearly every national cancer control strategy. 

Shetty (2010) reviewed the role of mammography and 

concluded that organized screening substantially 

improves opportunities for early diagnosis while 

reducing disease-specific mortality. Mammography 

enables identification of small tumors before clinical 

symptoms develop, thereby facilitating less aggressive 

treatment and improved survival. Advances including 

digital mammography have further enhanced diagnostic 

accuracy and screening efficiency. 

However, technological improvements alone cannot 

guarantee successful population screening. Participation 

remains influenced by awareness, accessibility, 

affordability, physician recommendation, and social 

acceptance. Therefore, effective screening programs 

require integration with public education campaigns and 

primary healthcare services. 

Ponce-Chazarri et al. (2023) examined barriers 

influencing screening adherence among vulnerable 

populations. Their review identified socioeconomic 

disadvantage, cultural beliefs, fear of diagnosis, limited 

transportation, inadequate insurance coverage, language 

barriers, and insufficient health literacy as persistent 

obstacles to screening participation. These findings 

demonstrate that screening effectiveness depends upon 

healthcare accessibility as much as diagnostic 

technology. 

The literature therefore supports a multidimensional 

understanding of screening in which clinical excellence 

must be complemented by equitable healthcare delivery, 
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culturally sensitive communication, and community 

engagement. 

2.4 Healthcare Disparities and Equity 

One of the most consistent themes within contemporary 

breast cancer research concerns healthcare inequality. 

Considerable differences remain in diagnosis, treatment, 

and survival despite advances in clinical medicine. 

Wheeler et al. (2013) argued that disparities originate 

through complex interactions among biological 

characteristics, healthcare access, insurance status, 

socioeconomic conditions, race, education, and health 

system organization. Delayed diagnosis frequently 

reflects structural barriers rather than patient behavior 

alone. Limited access to specialized oncology services, 

financial hardship, geographic isolation, and fragmented 

healthcare delivery collectively contribute to poorer 

outcomes among disadvantaged populations. 

These findings significantly expand traditional 

biomedical perspectives by emphasizing the importance 

of social determinants of health. Public health 

interventions capable of reducing disparities therefore 

require investments beyond hospitals, including 

education, transportation support, community outreach, 

universal screening accessibility, and workforce 

distribution. 

Current literature increasingly recognizes health equity 

as an essential objective rather than a secondary 

consideration. Successful breast cancer control depends 

upon ensuring that preventive services remain equally 

available regardless of socioeconomic status or 

geographical location. 

2.5 Lifestyle, Nutrition, and Preventive Healthcare 

Preventive healthcare aims to reduce disease incidence 

before clinical diagnosis through modification of 

behavioral and environmental risk factors. 

Obeagu (2025) discussed the relationship between 

nutrition and breast cancer progression, emphasizing that 

dietary behaviors influence inflammatory pathways, 

oxidative stress, immune regulation, and hormonal 

balance. Rather than functioning independently, 

nutritional factors interact with genetic susceptibility and 

metabolic conditions to influence disease development. 

Consequently, dietary interventions should be 

incorporated within comprehensive public health 

prevention programs. 

The same author also explored the "selenium paradox," 

highlighting both beneficial and potentially adverse 

biological effects associated with selenium metabolism. 

This work illustrates the complexity of nutritional 

recommendations within cancer prevention. Public 

health policies should therefore prioritize evidence-based 

dietary guidance rather than simplistic supplementation 

strategies. 

Lifestyle interventions including healthy body weight 

maintenance, regular physical activity, smoking 

cessation, and alcohol reduction remain consistently 

supported throughout preventive oncology literature. 

Their effectiveness extends beyond breast cancer by 

simultaneously reducing cardiovascular disease, 

diabetes, and other chronic conditions, thereby 

maximizing overall population health benefits. 

2.6 Breastfeeding as a Population-Level Preventive 

Strategy 

Breastfeeding has gained increasing recognition as an 

important component of women's long-term health. 

Obeagu and Obeagu (2024) reviewed evidence linking 

breastfeeding with reduced breast cancer risk. Proposed 

mechanisms include hormonal regulation, differentiation 

of breast tissue, decreased cumulative estrogen exposure, 

and elimination of damaged mammary epithelial cells 

during lactation. 

From a public health perspective, breastfeeding 

promotion offers multiple advantages because it 

simultaneously benefits maternal health, infant nutrition, 

child development, and healthcare expenditure. 

Integrating breastfeeding education into maternal and 

reproductive healthcare services therefore represents a 

cost-effective preventive intervention extending well 

beyond oncology. 

The literature suggests that reproductive health services 

should become integral components of comprehensive 

breast cancer prevention strategies. 

2.7 Immunological Perspectives and Emerging 

Biological Evidence 

Although this review primarily focuses on public health, 

several recent studies provide valuable insights regarding 

biological mechanisms that may influence future 

preventive strategies. 
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Obeagu (2025) investigated the role of N2 neutrophils in 

tumor progression, demonstrating their involvement in 

immunosuppressive pathways, angiogenesis, tumor 

invasion, and metastatic development. Complementary 

work by Obeagu and Obeagu (2024) reviewed neutrophil 

functionality throughout breast cancer progression, 

emphasizing the dynamic interactions between innate 

immunity and tumor biology. 

Similarly, Obeagu and Obeagu (2024) examined 

lymphocyte infiltration as a promising prognostic 

indicator. Increased immune cell infiltration has been 

associated with improved treatment response and patient 

survival, suggesting potential applications in 

personalized oncology. 

Further investigations by Obeagu and Isiko (2025) 

evaluated N1 and N2 neutrophil polarization as potential 

predictors of treatment outcomes while also examining 

their clinical relevance and therapeutic implications. 

Together, these studies illustrate the growing importance 

of immunological biomarkers in breast cancer 

management. 

Although these investigations primarily contribute to 

clinical oncology, they also have important public health 

implications. Improved understanding of biological risk 

stratification may eventually support personalized 

screening schedules, targeted prevention programs, and 

precision public health initiatives. 

2.8 Long-Term Survivorship and Healthcare Policy 

Advances in treatment have significantly increased 

breast cancer survival, shifting attention toward long-

term survivorship and quality of life. 

Bradley et al. (2022) emphasized that cancer care should 

extend beyond treatment completion. Survivors 

frequently experience chronic physical complications, 

psychological distress, financial hardship, occupational 

limitations, and social challenges. Consequently, 

healthcare policies should incorporate rehabilitation, 

psychosocial support, long-term monitoring, and 

survivorship planning within comprehensive cancer 

control programs. 

This perspective aligns closely with integrated public 

health frameworks emphasizing continuity of care 

throughout the patient journey. Preventive healthcare 

therefore encompasses not only disease prevention but 

also long-term health optimization following treatment. 

2.9 Identification of Research Gaps 

Despite substantial advances, several important research 

gaps remain evident. 

First, many studies evaluate screening, prevention, 

policy, nutrition, immunology, or healthcare disparities 

independently rather than integrating these dimensions 

into a unified public health framework. 

Second, limited evidence exists regarding coordinated 

implementation models capable of simultaneously 

addressing behavioral, biological, policy, and healthcare 

system determinants. 

Third, although health equity has become an increasingly 

important research priority, practical mechanisms for 

integrating equitable service delivery into national breast 

cancer strategies remain insufficiently explored. 

Finally, emerging biological discoveries—including 

immune biomarkers and inflammatory mechanisms—

have yet to be systematically incorporated into 

population-based prevention models. 

These gaps justify the development of an integrated 

public health framework capable of combining 

epidemiological surveillance, preventive healthcare, 

organized screening, policy development, community 

engagement, health equity, survivorship care, and 

continuous evaluation into a comprehensive strategy for 

reducing the global burden of breast cancer. The 

continuing increase in worldwide incidence projected by 

Arnold et al. (2022) further highlights the necessity of 

such integrated population-based approaches (Arnold et 

al., 2022). 

3. Methodology 

3.1 Research Design 

This study adopts a narrative research and review 

methodology with a framework-development approach 

to synthesize current evidence on early breast cancer 

detection, risk reduction, and preventive care. Rather 

than conducting a statistical meta-analysis, the study 

integrates findings from the provided peer-reviewed 

literature to develop a conceptual public health 

framework capable of supporting comprehensive breast 

cancer prevention at the population level. 

The methodology follows an interpretative and analytical 

research design suitable for review articles that seek to 
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consolidate existing knowledge while proposing a 

structured model for future implementation. The 

framework was developed by systematically identifying 

common themes, recurring policy recommendations, 

healthcare challenges, preventive strategies, and 

screening interventions reported across the selected 

studies. 

The methodological approach is grounded in systems 

thinking, recognizing breast cancer prevention as a 

multidimensional public health challenge influenced by 

biological, behavioral, environmental, healthcare, and 

policy-related determinants. This perspective enables 

integration of evidence from epidemiological studies, 

policy analyses, screening research, nutritional 

investigations, healthcare disparity studies, and 

survivorship literature into a unified conceptual 

framework. 

3.2 Data Sources 

The review exclusively utilizes the 16 references 

provided for this study. No external publications, 

databases, or unpublished materials were incorporated 

during framework development. 

The included literature represents multiple dimensions of 

breast cancer research, including: 

• Global epidemiology  

• Population-based cancer registries  

• Public health policy  

• Breast cancer screening  

• Preventive healthcare  

• Healthcare disparities  

• Nutrition and lifestyle  

• Breastfeeding  

• Immunological mechanisms  

• Survivorship care  

The diversity of the selected literature enables 

examination of breast cancer from both clinical and 

population health perspectives while maintaining 

consistency with the objectives of the review. 

3.3 Conceptual Foundation of the Framework 

The proposed framework is based on the assumption that 

breast cancer prevention cannot rely solely on hospital-

based treatment. Instead, disease control requires 

coordinated interventions operating across multiple 

stages of prevention. 

The conceptual model integrates six complementary 

public health domains: 

1. Population Risk Assessment 

2. Primary Prevention 

3. Secondary Prevention through Organized 

Screening 

4. Integrated Clinical Care 

5. Community Engagement and Health Education 

6. Policy Evaluation and Continuous 

Improvement 

Each domain interacts dynamically with the others, 

creating a continuous cycle of prevention, early 

detection, treatment, survivorship, and policy 

refinement. 

3.4 Integrated Public Health Framework 

Phase I: Population Risk Assessment 

The first stage involves identifying populations at 

increased risk through demographic surveillance, cancer 

registries, electronic health records, and community 

health assessments. 

Population risk assessment incorporates: 

• Age distribution  

• Family history  

• Genetic predisposition  

• Lifestyle factors  

• Reproductive history  

• Obesity prevalence  

• Geographic disparities  

• Socioeconomic conditions  
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Continuous epidemiological surveillance enables 

healthcare authorities to allocate screening resources 

efficiently while identifying underserved communities 

requiring targeted interventions. 

This population-level approach aligns with the global 

surveillance recommendations discussed by Arnold et al. 

(2022), who emphasized the importance of monitoring 

changing disease patterns for future healthcare planning 

(Arnold et al., 2022). 

Phase II: Primary Prevention 

Primary prevention seeks to reduce disease incidence 

before malignant transformation occurs. 

The framework integrates multiple preventive 

components: 

Lifestyle Promotion 

Community-wide interventions encourage: 

• Regular physical activity  

• Healthy dietary practices  

• Weight management  

• Smoking cessation  

• Alcohol reduction  

These interventions simultaneously reduce multiple 

chronic diseases, maximizing public health benefits. 

Nutritional Guidance 

Evidence reviewed by Obeagu (2025) suggests that 

nutritional factors influence inflammatory pathways 

associated with breast cancer progression. 

Consequently, nutritional counseling should become part 

of routine preventive healthcare delivered through 

primary care clinics, maternal health programs, schools, 

and community organizations. 

Breastfeeding Promotion 

Breastfeeding education represents another major 

preventive component. 

Healthcare providers should integrate breastfeeding 

counseling into prenatal and postnatal services, 

supporting both maternal and infant health while 

reducing long-term breast cancer risk. 

Phase III: Organized Screening Programs 

Secondary prevention focuses on identifying disease 

before clinical symptoms develop. 

The framework recommends organized, population-

based screening programs characterized by: 

• Standardized eligibility criteria  

• Scheduled invitations  

• Digital appointment systems  

• Mobile screening services  

• Quality assurance  

• Continuous participation monitoring  

Rather than relying on opportunistic screening, 

organized national programs improve participation 

consistency while reducing diagnostic delays. 

Special emphasis should be placed on underserved 

populations where transportation, financial limitations, 

and health literacy remain major barriers. 

Community health workers may play a significant role in 

improving screening participation through culturally 

appropriate education and personalized follow-up. 

Phase IV: Early Diagnosis and Multidisciplinary Care 

Positive screening results require rapid referral pathways 

connecting patients with diagnostic and treatment 

services. 

The framework emphasizes multidisciplinary 

collaboration among: 

• Primary care physicians  

• Radiologists  

• Pathologists  

• Breast surgeons  

• Medical oncologists  

• Radiation oncologists  
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• Oncology nurses  

• Psychologists  

• Nutritionists  

• Social workers  

Multidisciplinary care reduces treatment delays while 

improving clinical decision-making. 

Patient navigation services further strengthen continuity 

of care by assisting individuals throughout diagnosis, 

treatment, rehabilitation, and survivorship. 

 

Phase V: Survivorship and Long-Term Care 

Breast cancer management extends well beyond 

completion of treatment. 

Long-term survivorship programs should include: 

• Recurrence surveillance  

• Mental health support  

• Physical rehabilitation  

• Nutritional counseling  

• Occupational rehabilitation  

• Chronic symptom management  

• Social reintegration  

Bradley et al. (2022) emphasized that survivorship 

should become an integral component of comprehensive 

cancer policy rather than an optional service. 

Accordingly, the framework incorporates survivorship as 

a permanent element of preventive healthcare. 

Phase VI: Continuous Policy Evaluation 

Public health systems require continuous monitoring to 

ensure effectiveness. 

Evaluation indicators include: 

• Screening participation rates  

• Stage at diagnosis  

• Treatment initiation intervals  

• Five-year survival  

• Mortality rates  

• Geographic equity  

• Cost-effectiveness  

• Patient satisfaction  

Healthcare policies should be revised regularly 

according to surveillance findings and emerging 

scientific evidence. 

Continuous quality improvement allows healthcare 

systems to adapt to demographic changes while 

maintaining sustainability. 

3.5 Proposed Framework Architecture 

The integrated framework can be conceptualized as a 

continuous cycle: 

Population Surveillance 

↓ 

Risk Identification 

↓ 

Primary Prevention 

↓ 

Community Education 

↓ 

Organized Screening 

↓ 

Early Diagnosis 

↓ 

Multidisciplinary Treatment 

↓ 

Survivorship Care 

↓ 

Outcome Evaluation 
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↓ 

Policy Improvement 

↓ 

Enhanced Population Health 

Unlike traditional linear healthcare models, this 

architecture emphasizes continuous feedback, allowing 

evidence generated during implementation to strengthen 

future prevention strategies. 

3.6 Framework Implementation Strategy 

Successful implementation requires collaboration among 

multiple sectors. 

Healthcare Sector 

Healthcare providers are responsible for screening 

delivery, diagnosis, treatment, follow-up, and health 

promotion. 

Government 

Government agencies establish screening policies, 

allocate financial resources, develop cancer registries, 

and monitor program performance. 

Academic Institutions 

Universities support workforce training, research, and 

evidence generation for policy improvement. 

Community Organizations 

Local organizations improve awareness, reduce cultural 

barriers, and encourage screening participation among 

vulnerable populations. 

Digital Health Systems 

Electronic health records, cancer registries, telemedicine 

platforms, reminder systems, and artificial intelligence-

assisted risk prediction enhance coordination across 

healthcare levels. 

3.7 Evaluation Indicators 

Framework effectiveness should be measured using 

standardized indicators. 

Clinical Indicators 

• Earlier stage at diagnosis  

• Reduced mortality  

• Improved survival  

• Reduced recurrence  

Public Health Indicators 

• Screening coverage  

• Participation rate  

• Preventive service utilization  

• Community awareness  

Equity Indicators 

• Rural–urban differences  

• Socioeconomic disparities  

• Accessibility  

• Financial protection  

System Indicators 

• Healthcare efficiency  

• Workforce capacity  

• Policy implementation  

• Resource utilization  

Together, these indicators provide comprehensive 

evaluation across clinical, public health, and health 

system dimensions. 

3.8 Methodological Strengths 

The methodology demonstrates several strengths. 

First, it integrates evidence from epidemiology, 

screening, policy, nutrition, immunology, and 

survivorship into a unified framework. 

Second, the systems-based approach recognizes 

interactions among biological, behavioral, and 

healthcare determinants. 

Third, the framework is adaptable across both high-

income and resource-limited healthcare settings. 
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Finally, exclusive reliance on peer-reviewed references 

supplied for this review ensures methodological 

consistency and transparency. 

3.9 Methodological Limitations 

Several limitations should also be acknowledged. 

The framework represents a conceptual synthesis rather 

than an empirically validated implementation model. 

Quantitative effectiveness cannot be estimated because 

no statistical meta-analysis or primary data collection 

was conducted. 

Furthermore, regional differences in healthcare 

infrastructure may influence implementation feasibility, 

requiring contextual adaptation before practical 

application. 

Finally, the framework depends upon evidence available 

within the selected literature and therefore reflects the 

scope of the included studies rather than the entirety of 

breast cancer research. 

4. Results / Findings 

The synthesis of the selected literature demonstrates that 

breast cancer prevention is most effective when 

approached as a comprehensive public health priority 

rather than solely as a clinical management issue. Across 

the reviewed studies, four dominant themes consistently 

emerged: strengthening early detection systems, 

addressing healthcare inequities, promoting evidence-

based preventive interventions, and establishing 

integrated policy frameworks. Together, these findings 

support the development of a multidimensional public 

health model capable of improving breast cancer 

outcomes at the population level. 

The literature consistently indicates that organized 

screening programs significantly increase the likelihood 

of early-stage diagnosis, enabling less invasive treatment 

and improved survival. Mammography remains the 

cornerstone of population-based screening; however, its 

effectiveness depends heavily on participation rates, 

accessibility, and healthcare infrastructure rather than 

technology alone. Studies further demonstrate that 

screening programs achieve the greatest impact when 

integrated with public awareness campaigns, primary 

healthcare services, and systematic follow-up 

mechanisms. 

A second major finding concerns the persistent influence 

of healthcare disparities. Differences in socioeconomic 

status, education, geographic location, insurance 

coverage, and healthcare accessibility continue to affect 

both screening participation and treatment outcomes. 

These disparities contribute to delayed diagnosis and 

increased mortality among vulnerable populations. 

Consequently, equitable healthcare delivery should be 

regarded as a core component of breast cancer prevention 

rather than an auxiliary objective. 

The review also identifies lifestyle modification and 

preventive healthcare as essential elements of 

population-based cancer control. Healthy nutrition, 

breastfeeding promotion, physical activity, weight 

management, smoking cessation, and alcohol reduction 

collectively contribute to lowering long-term breast 

cancer risk. Although individual interventions vary in 

effectiveness, their integration within broader public 

health programs offers substantial opportunities for 

reducing disease incidence while improving overall 

population health. 

Emerging evidence regarding immunological 

mechanisms—including neutrophil polarization, 

lymphocyte infiltration, and inflammatory pathways—

suggests future opportunities for personalized prevention 

and risk stratification. Although these biological findings 

currently have greater relevance for clinical oncology, 

they may eventually support precision public health 

strategies through improved identification of high-risk 

populations. 

Policy-oriented studies consistently emphasize that 

sustainable improvements require coordinated 

governance, continuous surveillance, adequate 

financing, workforce development, and intersectoral 

collaboration. Healthcare systems relying exclusively on 

treatment services are unlikely to achieve substantial 

reductions in future disease burden without parallel 

investments in prevention and early detection. These 

observations reinforce the projected global increase in 

breast cancer incidence reported by Arnold et al. (2022), 

highlighting the urgency of implementing integrated 

preventive frameworks before disease burden escalates 

further (Arnold et al., 2022). 

Overall, the proposed integrated framework 

demonstrates that effective breast cancer control depends 

upon continuous interaction among epidemiological 

surveillance, preventive healthcare, organized screening, 

multidisciplinary clinical management, survivorship 
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care, community engagement, and evidence-informed 

policy evaluation. 

5. Discussion 

The findings of this review reinforce the growing 

consensus that breast cancer should be addressed through 

comprehensive population health strategies rather than 

isolated clinical interventions. While advances in 

diagnosis and treatment have significantly improved 

patient survival, the anticipated increase in global disease 

burden necessitates a stronger emphasis on prevention, 

health promotion, and equitable healthcare delivery. The 

projected rise in breast cancer incidence documented by 

Arnold et al. (2022) further supports the need for 

proactive public health investment instead of reactive 

healthcare responses (Arnold et al., 2022). 

The proposed framework expands traditional prevention 

models by integrating multiple dimensions of healthcare 

into a unified system. Rather than separating screening, 

prevention, policy development, and survivorship into 

independent programs, the framework emphasizes their 

interdependence. This systems-oriented perspective 

improves continuity of care while maximizing resource 

efficiency and long-term sustainability. 

A major theoretical implication concerns the integration 

of social determinants into breast cancer prevention. The 

reviewed literature consistently demonstrates that 

healthcare accessibility, education, socioeconomic 

status, and policy environments substantially influence 

patient outcomes. Consequently, successful prevention 

strategies must extend beyond biomedical interventions 

to include structural reforms that improve healthcare 

equity and reduce barriers to screening participation. 

The review also highlights the increasing importance of 

multidisciplinary collaboration. Population health 

improvement requires coordinated participation from 

clinicians, public health professionals, policymakers, 

researchers, educators, and community organizations. 

Such collaboration strengthens healthcare delivery while 

enabling evidence-based policy implementation across 

diverse healthcare settings. 

Another important implication involves the role of 

preventive healthcare throughout the life course. 

Lifestyle modification, nutritional guidance, 

breastfeeding promotion, and health education contribute 

not only to breast cancer prevention but also to broader 

reductions in chronic disease burden. Integrating these 

interventions into primary healthcare therefore provides 

substantial long-term public health value. 

Nevertheless, several challenges remain. Resource 

limitations, workforce shortages, healthcare inequalities, 

and regional variations in infrastructure may limit 

implementation, particularly in low-resource settings. 

Furthermore, the proposed framework represents a 

conceptual model derived from published evidence 

rather than empirical implementation research. Future 

investigations should evaluate its practical effectiveness 

through longitudinal studies, health system pilots, and 

comparative policy analyses. 

 

Despite these limitations, the framework provides a 

comprehensive foundation for strengthening national 

cancer control strategies by integrating prevention, 

screening, treatment, survivorship, and policy evaluation 

into a coordinated public health system. 

 

6. Conclusion 

Breast cancer continues to represent one of the most 

significant public health challenges worldwide, requiring 

coordinated interventions that extend beyond 

conventional clinical treatment. This review synthesized 

evidence from the selected literature to develop an 

integrated public health framework emphasizing early 

detection, risk reduction, preventive healthcare, 

equitable service delivery, multidisciplinary 

collaboration, and continuous policy improvement. 

The proposed framework recognizes that effective breast 

cancer control depends upon coordinated interactions 

among epidemiological surveillance, organized 

screening programs, community education, lifestyle 

interventions, clinical management, survivorship 

services, and evidence-informed policymaking. By 

integrating these components into a unified population-

based strategy, healthcare systems can improve early 

diagnosis, reduce healthcare disparities, enhance patient 

outcomes, and strengthen long-term sustainability. 

The review further demonstrates that prevention remains 

the most cost-effective approach for reducing future 

disease burden. Investments in public awareness, 

screening accessibility, maternal health services, 

nutritional education, and healthcare equity have the 

potential to produce significant improvements in both 

individual and population health. Moreover, emerging 
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advances in immunology and precision medicine may 

further enhance future preventive strategies through 

improved risk stratification and personalized 

interventions. 

Although implementation challenges remain, the 

integrated framework offers a practical and theoretically 

grounded model for guiding future breast cancer 

prevention initiatives. Future research should focus on 

empirical validation of the framework across diverse 

healthcare systems, evaluation of implementation 

outcomes, and assessment of long-term impacts on 

disease incidence, mortality, healthcare costs, and quality 

of life. 

Ultimately, strengthening public health infrastructure, 

expanding equitable preventive services, and promoting 

collaborative governance will be essential for reducing 

the global burden of breast cancer and improving health 

outcomes for future generations. 
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