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Abstract

This comprehensive review examines the role of artificial intelligence (AI) in influencing the uptake of mammography 
screenings in women. The review includes an analysis of peer-reviewed articles exploring the various aspects of AI's impact 
on breast cancer screening rates, accuracy, efficiency, patient experiences, and cost-effectiveness. Through this analysis, the 
review aims to shed light on the potential of AI to enhance breast cancer screening practices and outcomes.
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Introduction

Breast cancer remains a significant global health burden, 
with early detection playing a crucial role in improving 
survival rates [1]. Despite efforts to promote mammography 
screenings, disparities persist, particularly among 
underserved populations. The advent of artificial intelligence 
(AI) presents an opportunity to address these disparities 
and enhance breast cancer screening practices. This review 
examines the impact of AI on mammography screenings, 
focusing on its potential to improve screening rates, accuracy, 
efficiency, patient experiences, and cost-effectiveness.

Impact of AI on Mammography Screening Rates

AI-driven interventions have been deployed to increase 
mammography screening rates among women. For instance, 
Smith, et al. [2] conducted an RCT employing AI-powered 

patient reminders and educational materials, resulting in 
a significant increase in screening adherence. Similarly, AI-
based risk assessment tools, as demonstrated by Carney, et 
al. [3] and Durand, et al. [4], enable personalized screening 
recommendations, potentially boosting screening rates 
among high-risk individuals. These findings highlight AI’s 
role in overcoming barriers to screening uptake.

Moreover, AI extends the reach of screening interventions 
beyond traditional healthcare settings. Mobile health 
(mHealth) applications leveraging AI algorithms can deliver 
tailored reminders and educational content directly to users’ 
smartphones, enhancing accessibility and engagement [5]. 
By leveraging AI to deliver personalized, culturally sensitive 
interventions, healthcare systems can address socio-
demographic disparities in screening rates more effectively.

Additionally, community-based interventions leveraging 
AI, such as community health worker- led outreach programs, 
have shown promise in increasing screening rates among 
underserved populations [6]. By leveraging community 
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networks and cultural competence, these interventions 
bridge gaps in access and trust, leading to improved screening 
participation and health outcomes.

AI’s Impact on Screening Accuracy and Efficiency

AI holds promise in enhancing the accuracy and efficiency 
of mammography screenings. Studies such as Conant, et al. 
[7] have shown that AI-assisted interpretation improves the 
detection of breast cancer lesions, reducing false-negative 
rates. Additionally, AI-powered triage systems, as explored by 
Rodriguez-Ruiz, et al. [8], streamline radiologists’ workflow 
by prioritizing mammograms with suspicious findings. These 
advancements not only improve diagnostic accuracy but also 
optimize resource allocation and healthcare delivery.

Furthermore, AI can facilitate the integration of multi-
modal imaging data, such as mammography, ultrasound, and 
magnetic resonance imaging (MRI), to enhance diagnostic 
accuracy and reduce unnecessary biopsies [9]. By integrating 
AI-driven image analysis tools into existing screening 
protocols, healthcare providers can improve the efficiency 
of diagnostic workflows and expedite patient management 
decisions.

Innovations in AI-enabled image reconstruction 
techniques, such as deep learning-based super- resolution 
imaging, further enhance the quality and diagnostic accuracy 
of mammograms, particularly in cases with dense breast 
tissue [10]. By providing clearer and more detailed images, 
these advancements empower radiologists to make more 
accurate interpretations and reduce the need for additional 
imaging studies.

Impact on Patient Experiences

Beyond clinical outcomes, AI has the potential to 
enhance patient experiences during mammography 
screenings. Chatbots and virtual assistants powered by AI, 
as demonstrated by Zhang, et al. [11], offer personalized 
information and guidance, alleviating patient anxiety 
and facilitating informed decision-making. By providing 
accessible support throughout the screening process, AI-
driven interventions empower patients to actively engage 
in their healthcare, fostering a patient-centered approach to 
screening.

Moreover, AI-driven decision support tools can facilitate 
shared decision-making between patients and healthcare 
providers by presenting personalized risk estimates and 
treatment options based on individual preferences and values 
[12]. By empowering patients to participate actively in their 
care journey, AI-driven interventions can improve patient 
satisfaction and adherence to recommended screening 

protocols.

Ethical Considerations and AI in Mammography 
Screenings

While the benefits of AI in mammography screenings 
are promising, ethical considerations must be addressed 
to ensure equitable and responsible implementation. 
Gupta, et al. [13] emphasizes the importance of validating 
AI algorithms to mitigate algorithmic bias and ensure fair 
outcomes across diverse patient populations. Furthermore, 
ongoing monitoring and oversight are essential to uphold 
patient privacy, autonomy, and trust in AI-driven systems.

Additionally, transparency and accountability in AI-
driven decision-making processes are crucial for fostering 
trust and mitigating potential harms [14]. Healthcare 
organizations must prioritize ethical principles, such as 
beneficence, non-maleficence, and justice, in the design, 
deployment, and evaluation of AI-enabled mammography 
screening interventions to uphold patient welfare and 
promote equity. AI-enabled interventions can enhance 
the scalability and sustainability of screening programs by 
automating routine tasks, such as appointment scheduling, 
result notification, and patient education [15]. By leveraging 
AI to augment existing provider workflows and resources, 
healthcare organizations can maximize the reach and 
impact of breast cancer screening initiatives, particularly in 
resource-constrained settings.

Future Directions and Practical Implications

Moving forward, further research is needed to explore 
the long-term impact of AI on mammography screenings, 
including its scalability, sustainability, and cost-effectiveness. 
Additionally, efforts to address barriers to AI adoption, such 
as workforce training and infrastructure requirements, are 
critical for realizing its full potential in clinical practice. 
Practically, healthcare organizations should prioritize 
investments in AI technologies that align with patient needs, 
provider workflows, and ethical standards to maximize the 
benefits of AI- enabled mammography screenings.

Furthermore, collaborations between interdisciplinary 
stakeholders, including researchers, clinicians, policymakers, 
patient advocates, and industry partners, are essential for 
advancing AI-driven innovations in breast cancer screening 
[16]. By fostering a collaborative ecosystem, healthcare 
systems can leverage diverse expertise and resources to 
accelerate the translation of AI research into clinical practice 
and public health policy.

Moreover, real-world implementation studies evaluating 
the effectiveness and scalability of AI- enabled mammography 
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screening programs across different healthcare settings and 
populations are needed to inform evidence-based policy 
and practice [17]. By leveraging pragmatic trial designs 
and implementation science methodologies, researchers 
can identify strategies to optimize AI integration, address 
implementation barriers, and promote sustained adoption 
and impact [18].

Conclusion

In conclusion, AI holds promise for revolutionizing 
mammography screenings by enhancing screening rates, 
accuracy, efficiency, and patient experiences. By leveraging 
AI-driven interventions, healthcare systems can overcome 
existing barriers to screening uptake and improve breast 
cancer detection and management. However, ethical 
considerations must guide the responsible development and 
implementation of AI technologies to ensure equitable access 
and patient-centered care. Through collaborative efforts 
between researchers, healthcare providers, policymakers, 
and AI developers, the integration of AI into mammography 
screenings can pave the way for more effective and inclusive 
breast cancer screening practices.
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