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ABSTRACT 

Breast cancer continues to be the most common malignancy and a primary cause of cancer-related death 

worldwide among women, with an increasing burden in Low- and Middle-Income Countries (LMICs). Despite 

the recent progress in diagnosis and treatment, inequalities in healthcare infrastructure and access persist, 

aggravating breast cancer survival rates in LMICs. In this paper, we explore the factors accounting for the high 

prevalence of breast cancer in LMICs. We implore governments and key health players in LMICs to collaborate 

and support the provision of comprehensive technological innovations such as AI-based diagnostics and mobile 

screening units, to facilitate early detection, and raise public awareness campaigns to promote healthy lifestyles. 
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INTRODUCTION 

Disease statistics 

Breast cancer, a condition characterised by the uncontrolled proliferation of abnormal breast cells, is a significant 

global health concern and the most prevalent cancer in women globally (Wilkinson & Gathani, 2022; World 

Health Organisation, 2025). In 2020, the age-standardized incidence rate (ASIR) of breast cancer was 4.7 per 

100,000 women (Reeder-Hayes & Anderson, 2017). By 2022, approximately 2.3 million new cases were 

reported globally, with 670,000 deaths, the majority of which affected females (Wilkinson & Gathani, 2022; 

(Francies et al., 2020). The global prevalence of breast cancer is projected to increase by 38% by 2050, while 

the annual mortality rate is expected to rise by 68% (Francies et al., 2020). Despite low breast cancer incidence 

rates in low- and middle-income countries (LMICs), these regions experience disproportionately high mortality 

rates up to 30 per 100,000, highlighting a critical public health concern (Francies et al., 2020; Reeder-Hayes & 

Anderson, 2017). 

There are several effective interventions for breast cancer, including surgery (lumpectomy or mastectomy), 

specific therapy, chemotherapy, endocrine therapy, and immunotherapy. (Wang & Wu, 2023). Yet, in LMICs, 

limited infrastructure for early detection, and healthcare access, unsafe industrial practices, and exposure to 

endocrine-disrupting chemicals, including Bisphenol A (BPA), Phthalates, and low socioeconomic status 

(Wheeler et al., 2013; Wilkerson et al., 2024; Wilson & Sule, 2025) continue to reduce the overall patient quality 

of life. AI-based mammography tools remain underutilized due to limited infrastructure and training among 
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radiologists in these settings, especially in India (Adapa et al., 2025; Taylor et al., 2023). 

Risk factors 

Lifestyle-related factors significantly influence the risk of breast cancer, especially in LMICs, where 

urbanization and sedentary lifestyles contribute to rising obesity rates, a major risk factor, particularly among 

postmenopausal women (Bouras et al., 2023; Pashayan et al., 2020). Obesity, linked to elevated estrogen levels, 

promotes the growth of hormone receptor-positive breast cancers (Olopade et al., 2008). In LMICs, alcohol 

consumption increases the risk by 7 to 10%, while smoking, especially when initiated early or sustained over 

time, further heightens the risk (Calaf & Ponce-Cusi, 2020; Brophy et al., 2012; Lei et al., 2021). Though less 

common in LMICs, regular physical activity helps regulate hormone levels, reduce inflammation, and maintain 

a healthy weight, lowering the risk (Daly et al., 2017). Additionally, excessive sitting, a common consequence 

of sedentary lifestyles, is linked to higher risks of breast cancer, obesity, type 2 diabetes, and coronary heart 

disease, all of which are pressing concerns with limited healthcare resources (Harper et al., 2009; Betancourt & 

Mobley, 2010; Villeneuve et al., 2011). Therefore, adopting healthier lifestyles such as increased physical activity 

and reducing alcohol and tobacco consumption can significantly lower the risk of breast cancer in LMICs 

(Hashemi et al., 2014). 

Healthcare access disparities, particularly in screening and treatment services, exacerbate breast cancer outcomes 

in low- and middle-income countries (LMICs) (de Souza et al., 2016). Women in these resource-limited settings 

often face financial, cultural, and geographical barriers that delay diagnosis and limit treatment options. Research 

indicates that women from lower socioeconomic backgrounds are more likely to be diagnosed later, when 

treatment resources are scarcer and less effective (Bourgeois et al., 2024). Additionally, genetic factors, such as 

mutations in the BRCA1 and BRCA2 genes, account for 5% to 10% of all breast cancer cases in LMICs 

(Mehrgou & Akouchekian, 2016). Hereditary breast and ovarian cancer syndrome (HBOC), caused by BRCA 

mutations, represents approximately half of genetically linked breast cancer cases in these regions (Bouras et al., 

2023). Advances in genetic predisposition recognition, risk assessment, and testing have improved early 

identification and prevention strategies (Pashayan et al., 2020). For BRCA1 and BRCA2 mutation carriers, 

management may include individualized approaches, such as enhanced surveillance and preventive strategies, 

including prophylactic mastectomy in high-risk populations (Mainor & Isaacs, 2020). These genetic mutations 

significantly increase the risk of hereditary breast cancer, underscoring the importance of genetic testing and 

personalized care (Olopade et al., 2008). 

Environmental factors play a significant role in the risk of breast cancer in LMICs (Francies et al., 2020). BPA, 

a common pollutant found in plastic materials, can alter protein expression in developing mammary tissue, and 

women in LMICs are particularly vulnerable due to widespread exposure (Calaf et al., 2020). The carcinogenic 

potential of these chemicals is largely due to their estrogen-mimicking properties, which disrupt hormonal 

balance and increase cancer risk (Soto & Sonnenschein, 2010). Additionally, occupational exposure to hazardous 

chemicals in industries such as textile processing, agriculture, and plastics manufacturing has been associated 

with higher breast cancer rates in LMICs, further highlighting the impact of environmental factors on the 

disease's prevalence in these regions (Brophy et al., 2012). 

RECOMMENDATIONS 

To effectively address the burden of breast cancer in LMICs, a coordinated, multisectoral approach based on 

evidence and equity is essential. 

Strengthening Epidemiological Surveillance and Data System for Breast Cancer 

In collaboration with international health organizations, governments should prioritize developing and managing 

robust national cancer registries. These systems will ensure the timely collection, analysis, and dissemination of 

disaggregated data on breast cancer incidence, mortality, risk factors, and treatment outcomes. Accurate data will 

enable policymakers to allocate resources effectively and assess the impact of intervention programs (Barrios, 

2022; Lei et al., 2021; Wilkinson & Gathani, 2022). Strengthening national cancer registries and comprehensive 

data systems is essential for informed planning (Lei et al., 2021). 
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Deploying Digital Health and Artificial Intelligence (AI) Technology 

Governments, in partnership with academic institutions and private sector innovators, should invest in digital 

infrastructure to support the integration of AI-assisted diagnostic tools and telemedicine services into routine 

cancer care. Mobile health platforms can bridge the gap between urban cancer centres and rural communities, 

enabling early detection, remote consultations, and referral systems in LMICs (Barrios, 2022; Wang & Wu, 

2023). 

Expanding Early Detection and Community-Based Health Education 

Ministries of health and community health stakeholders should implement screening programs using cost- 

effective approaches such as clinical breast examinations and a mobile mammography unit. Community health 

workers, non-governmental organizations NGOs, and local women’s groups should be engaged to raise 

awareness, dispel myths, and reduce cultural stigma surrounding breast cancer. The campaigns should be tailored 

to target populations' linguistic, educational, and cultural backgrounds to enhance their effectiveness (Wheeler 

et al., 2013; Wilkerson et al., 2024; Wilson & Sule, 2025). Policies must prioritise universal health coverage, 

equitable service delivery, and legislative support for environmental and occupational health protection 

(Betancourt et al., 2010; Harper et al., 2009; Villeneuve et al., 2011). 

Promoting Interdisciplinary and Collaborative Research 

Research institutions and universities in LMICs should be empowered through national funding bodies and 

international research partnerships to investigate risk factors, including genetic predisposition, environmental 

factors, and transitions. Governments can facilitate this by investing in infrastructure and creating platforms for 

international knowledge exchange (Colditz & Bohlke, 2014; Daly et al., 2017; Valencia et al., 2017). Given the 

role of BRCA1/2 mutations and other hereditary cancer syndromes, genetic services should become part of 

national cancer strategies. Health ministries, with support from geneticists, oncology societies, and global health 

donors, should ensure that training in genetic counselling and cost-subsidized testing are accessible, particularly 

for high-risk families (Daly et al., 2017; Valencia et al., 2017). 

CONCLUSION 

Breast Cancer in LMICs presents unique challenges driven by multiple factors. Effective control strategies 

should emphasise early detection through community-based awareness initiatives and the implementation of 

cost-efficient technologies, including AI-driven diagnostics and mobile screening units. Access to equitable 

healthcare, targeted policy reform implementation, and environmental regulation establishment are essential. 

Genetic services integration and improved health literacy are crucial for reducing late-stage diagnoses and 

enhancing survival outcomes. 

Ethical Consideration 

No ethical approval or informed consent was required as we used published papers. 

Conflict of Interest 

No source of financial support 

Data Availability 

No data available 

REFERENCES 

1. Adapa, K., Gupta, A., Singh, S., Kaur, H., Trikha, A., Sharma, A., & Rahul, K. (2025). A real-world 
evaluation of an innovative artificial intelligence tool for population-level breast cancer screening. NPJ 

Digit Med, 8(1), 2. https://doi.org/10.1038/s41746-024-01368-2 

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/
https://doi.org/10.1038/s41746-024-01368-2


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XII Issue V May 2025 

Page 1914 
www.rsisinternational.org 

 

 

 

2. Barrios, C. H. (2022). Global challenges in breast cancer detection and treatment. Breast, 62 Suppl 

1(Suppl 1), S3-s6. https://doi.org/10.1016/j.breast.2022.02.003 

3. Betancourt, A. M., Mobley, J. A., Russo, J., & Lamartiniere, C. A. (2010). Proteomic analysis in 

mammary glands of rat offspring exposed in utero to bisphenol A. J Proteomics, 73(6), 1241-1253. 

https://doi.org/10.1016/j.jprot.2010.02.020 

4. Bouras, A., Guidara, S., Leone, M., Buisson, A., Martin-Denavit, T., Dussart, S., Lasset, C., Giraud, S., 

Bonnet-Dupeyron, M. N., Kherraf, Z. E., Sanlaville, D., Fert-Ferrer, S., Lebrun, M., Bonadona, V., 

Calender, A., & Boutry-Kryza, N. (2023). Overview of the Genetic Causes of Hereditary Breast and 

Ovarian Cancer Syndrome in a Large French Patient Cohort. Cancers (Basel), 15(13). 

https://doi.org/10.3390/cancers15133420 

5. Bourgeois, A., Horrill, T., Mollison, A., Stringer, E., Lambert, L. K., & Stajduhar, K. (2024). Barriers to 

cancer treatment for people experiencing socioeconomic disadvantage in high-income countries: a 

scoping review. BMC Health Serv Res, 24(1), 670. https://doi.org/10.1186/s12913-024-11129-2 

6. Brophy, J. T., Keith, M. M., Watterson, A., Park, R., Gilbertson, M., Maticka-Tyndale, E., Beck, M., Abu- 

Zahra, H., Schneider, K., Reinhartz, A., Dematteo, R., & Luginaah, I. (2012). Breast cancer risk in 

relation to occupations with exposure to carcinogens and endocrine disruptors: a Canadian case-control 

study. Environ Health, 11, 87. https://doi.org/10.1186/1476-069x-11-87 

7. Calaf, G. M., Ponce-Cusi, R., Aguayo, F., Muñoz, J. P., & Bleak, T. C. (2020). Endocrine disruptors from 

the environment affecting breast cancer. Oncol Lett, 20(1), 19-32. https://doi.org/10.3892/ol.2020.11566 

8. Colditz, G. A., & Bohlke, K. (2014). Priorities for the primary prevention of breast cancer. CA Cancer J 

Clin, 64(3), 186-194. https://doi.org/10.3322/caac.21225 

9. Daly, M. B., Pilarski, R., Berry, M., Buys, S. S., Farmer, M., Friedman, S., Garber, J. E., Kauff, N. D., 

Khan, S., Klein, C., Kohlmann, W., Kurian, A., Litton, J. K., Madlensky, L., Merajver, S. D., Offit, K., 

Pal, T., Reiser, G., Shannon, K. M., . . . Darlow, S. (2017). NCCN Guidelines Insights: Genetic/Familial 

High-Risk Assessment: Breast and Ovarian, Version 2.2017. J Natl Compr Canc Netw, 15(1), 9-20. 

https://doi.org/10.6004/jnccn.2017.0003 

10. de Souza, J. A., Hunt, B., Asirwa, F. C., Adebamowo, C., & Lopes, G. (2016). Global Health Equity: 

Cancer Care Outcome Disparities in High-, Middle-, and Low-Income Countries. J Clin Oncol, 34(1), 6- 

13. https://doi.org/10.1200/jco.2015.62.2860 

11. Francies, F. Z., Hull, R., Khanyile, R., & Dlamini, Z. (2020). Breast cancer in low-middle income 

countries: abnormality in splicing and lack of targeted treatment options. Am J Cancer Res, 10(5), 1568- 

1591. 

12. Harper, S., Lynch, J., Meersman, S. C., Breen, N., Davis, W. W., & Reichman, M. C. (2009). Trends in 

area-socioeconomic and race-ethnic disparities in breast cancer incidence, stage at diagnosis, screening, 

mortality, and survival among women ages 50 years and over (1987-2005). Cancer Epidemiol 

Biomarkers Prev, 18(1), 121-131. https://doi.org/10.1158/1055-9965.Epi-08-0679 

13. Hashemi, S. H., Karimi, S., & Mahboobi, H. (2014). Lifestyle changes for prevention of breast cancer. 

Electron Physician, 6(3), 894-905. https://doi.org/10.14661/2014.894-905 

14. Lei, S., Zheng, R., Zhang, S., Wang, S., Chen, R., Sun, K., Zeng, H., Zhou, J., & Wei, W. (2021). Global 

patterns of breast cancer incidence and mortality: A population‐based cancer registry data analysis from 

2000 to 2020. Cancer Communications, 41(11), 1183-1194. 

15. Mainor, C. B., & Isaacs, C. (2020). Risk Management for BRCA1/BRCA2 mutation carriers without and 

with breast cancer. Curr Breast Cancer Rep, 12(2), 66-74. https://doi.org/10.1007/s12609-019-00350-2 

16. Mehrgou, A., & Akouchekian, M. (2016). The importance of BRCA1 and BRCA2 genes mutations in 

breast cancer development. Med J Islam Repub Iran, 30, 369. 

17. Olopade, O. I., Grushko, T. A., Nanda, R., & Huo, D. (2008). Advances in breast cancer: pathways to 

personalized medicine. Clin Cancer Res, 14(24), 7988-7999. https://doi.org/10.1158/1078-0432.Ccr-08- 

1211 

18. Pashayan, N., Antoniou, A. C., Ivanus, U., Esserman, L. J., Easton, D. F., French, D., Sroczynski, G., 

Hall, P., Cuzick, J., Evans, D. G., Simard, J., Garcia-Closas, M., Schmutzler, R., Wegwarth, O., Pharoah, 

P., Moorthie, S., De Montgolfier, S., Baron, C., Herceg, Z., . . . Widschwendter, M. (2020). Personalized 

early detection and prevention of breast cancer: ENVISION consensus statement. Nat Rev Clin Oncol, 

17(11), 687-705. https://doi.org/10.1038/s41571-020-0388-9 

19. Reeder-Hayes, K. E., & Anderson, B. O. (2017). Breast Cancer Disparities at Home and Abroad: A 

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/
https://doi.org/10.1016/j.breast.2022.02.003
https://doi.org/10.1016/j.jprot.2010.02.020
https://doi.org/10.3390/cancers15133420
https://doi.org/10.1186/s12913-024-11129-2
https://doi.org/10.1186/1476-069x-11-87
https://doi.org/10.3892/ol.2020.11566
https://doi.org/10.3322/caac.21225
https://doi.org/10.6004/jnccn.2017.0003
https://doi.org/10.1200/jco.2015.62.2860
https://doi.org/10.1158/1055-9965.Epi-08-0679
https://doi.org/10.14661/2014.894-905
https://doi.org/10.1007/s12609-019-00350-2
https://doi.org/10.1158/1078-0432.Ccr-08-1211
https://doi.org/10.1158/1078-0432.Ccr-08-1211
https://doi.org/10.1038/s41571-020-0388-9


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XII Issue V May 2025 

Page 1915 
www.rsisinternational.org 

 

 

 

Review of the Challenges and Opportunities for System-Level Change. Clin Cancer Res, 23(11), 2655- 

2664. https://doi.org/10.1158/1078-0432.Ccr-16-2630 

20. Soto, A. M., & Sonnenschein, C. (2010). Environmental causes of cancer: endocrine disruptors as 

carcinogens. Nat Rev Endocrinol, 6(7), 363-370. https://doi.org/10.1038/nrendo.2010.87 

21. Taylor, C. R., Monga, N., Johnson, C., Hawley, J. R., & Patel, M. (2023). Artificial Intelligence 

Applications in Breast Imaging: Current Status and Future Directions. Diagnostics (Basel), 13(12). 

https://doi.org/10.3390/diagnostics13122041 

22. Valencia, O. M., Samuel, S. E., Viscusi, R. K., Riall, T. S., Neumayer, L. A., & Aziz, H. (2017). The Role 

of Genetic Testing in Patients With Breast Cancer: A Review. JAMA Surg, 152(6), 589-594. 

https://doi.org/10.1001/jamasurg.2017.0552 

23. Villeneuve, S., Févotte, J., Anger, A., Truong, T., Lamkarkach, F., Gaye, O., Kerbrat, P., Arveux, P., 

Miglianico, L., Imbernon, E., & Guénel, P. (2011). Breast cancer risk by occupation and industry: 

analysis of the CECILE study, a population-based case-control study in France. Am J Ind Med, 54(7), 

499-509. https://doi.org/10.1002/ajim.20952 

24. Wang, J., & Wu, S. G. (2023). Breast Cancer: An Overview of Current Therapeutic Strategies, Challenge, 

and Perspectives. Breast Cancer (Dove Med Press), 15, 721-730. https://doi.org/10.2147/bctt.S432526 

25. Wheeler, S. B., Reeder-Hayes, K. E., & Carey, L. A. (2013). Disparities in breast cancer treatment and 

outcomes: biological, social, and health system determinants and opportunities for research. Oncologist, 

18(9), 986-993. https://doi.org/10.1634/theoncologist.2013-0243 

26. Wilkerson, A. D., Gentle, C. K., Ortega, C., & Al-Hilli, Z. (2024). Disparities in Breast Cancer Care— 

How Factors Related to Prevention, Diagnosis, and Treatment Drive Inequity. Healthcare, 12(4), 462. 

https://www.mdpi.com/2227-9032/12/4/462 

27. Wilkinson, L., & Gathani, T. (2022). Understanding breast cancer as a global health concern. Br J Radiol, 

95(1130), 20211033. https://doi.org/10.1259/bjr.20211033 

28. Wilson, J., & Sule, A. A. (2025). Disparity in Early Detection of Breast Cancer. In StatPearls. StatPearls 

Publishing Copyright © 2025, StatPearls Publishing LLC. 

29. World Health Organisation. (2025). Breast Cancer. https://www.who.int/news-room/fact- 

sheets/detail/breast-cancer 

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/
https://doi.org/10.1158/1078-0432.Ccr-16-2630
https://doi.org/10.1038/nrendo.2010.87
https://doi.org/10.3390/diagnostics13122041
https://doi.org/10.1001/jamasurg.2017.0552
https://doi.org/10.1002/ajim.20952
https://doi.org/10.2147/bctt.S432526
https://doi.org/10.1634/theoncologist.2013-0243
https://www.mdpi.com/2227-9032/12/4/462
https://doi.org/10.1259/bjr.20211033
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer

	ABSTRACT
	INTRODUCTION
	RECOMMENDATIONS
	CONCLUSION

