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Abstract: Background: Artificial intelligence (Al) is increasingly transforming cancer research and clinical medicine, offering
predictive analytics and precision diagnostics. Methods: This paper adopts a narrative review methodology, synthesizing evidence
from peer-reviewed literature and case studies. Particular focus is given to applications of Al in cancer prevention through early
detection, dietary analysis, lifestyle monitoring, and genomic prediction. Results: Al algorithms demonstrate superior sensitivity in
identifying precancerous lesions, stratifying patient risk, and optimizing personalized interventions. Integration with nutritional and
lifestyle datasets (Zhao, et al., 2017) further enhances prevention strategies. Conclusions: Al represents a transformative tool in
preventive oncology, but widespread implementation requires addressing ethical, regulatory, and technical challenges.
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INTRODUCTION

Cancer remains one of the leading causes of
mortality worldwide. While significant advances
have been made in treatment, prevention remains
the most effective approach to reducing the global
burden of cancer. Artificial intelligence (Al) has
emerged as a transformative force in healthcare,
with its potential applications extending beyond
treatment to proactive, preventive strategies. By
integrating data from imaging, genomics, nutrition,
and lifestyle monitoring, Al systems offer new
tools to identify risk, intervene earlier, and reduce
cancer incidence.

LITERATURE REVIEW

Recent research highlights the role of Al in
preventive oncology. Esteva, et al., (2017)
demonstrated that deep neural networks achieved
dermatologist-level classification of skin cancer,
indicating AI’s potential for early detection. Hosny
et al.,, (2018) emphasized AI’s contribution to
radiology, particularly in detecting subtle
precancerous abnormalities. Zhao, et al., (2017), in
Nutrients, highlighted the critical role of nutrition
in cancer prevention, suggesting that Al-driven
dietary surveillance could optimize prevention
strategies. Graeber (2019) further argued that
lifestyle monitoring integrated with Al could
transform preventive healthcare. Collectively,
these studies underscore the importance of Al-
driven prediction, risk stratification, and health
monitoring as a new frontier in cancer prevention.

METHODOLOGICAL INSIGHTS
This article adopts a narrative review
methodology, synthesizing findings from academic

journals, clinical trials, and case studies published
between 2015 and 2024. Sources include MDPI,
Nature, and other high-impact publications.
Inclusion criteria focused on Al applications
directly related to cancer prevention, including
imaging diagnostics, dietary monitoring, and
predictive genomics.

APPLICATIONS OF AI IN CANCER
PREVENTION

Early Detection via Imaging

Deep learning models, especially convolutional
neural networks (CNNs), enable automated
screening and risk stratification from medical
images (e.g., CT, MRI, digital pathology).
Radiomics extracts a high-dimensional set of
guantitative features from these images. Technical
workflow:

Pseudocode:
Input: Image |
Preprocess | (normalize, segment ROI)
Extract radiomic_features «— feature engineer(l)
Predict risk probability:
risk «— CNN(radiomic_features)
If risk > threshold:
alert_clinician()
Else:
schedule routine follow-up

Notes: Model ensemble strategies (e.g., combining
CNN with radiomic feature-based classifiers) yield
higher performance. Uncertainty quantification is
possible using Bayesian CNNs for robust early-
stage anomaly detection.
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Lifestyle Monitoring and Diet Analysis

Al systems can analyze data from wearables,
mobile apps, and nutrition logs to identify risk
factors. Studies such as Zhao et al. (2017)
demonstrate how Al can integrate dietary data into
cancer prevention strategies.

Pseudocode:
Input:  Time-series data D_from_wearable,
Nutrition_log N
features <« feature engineer(D from wearable,
N)
risk «— RNN(features)
If risk > threshold:
recommend_behavior_maodification()
trigger preventive counseling
Else:
continue passive monitoring

Notes: Multimodal fusion algorithms combine
accelerometer, sleep, and nutrition data.
Reinforcement learning can adapt and personalize
recommendations  for  high-risk individuals,
optimizing adherence over time.

Genomics and Risk Prediction

Machine learning algorithms are increasingly
applied to genomic data to predict hereditary
cancer risk, enabling earlier interventions.

Pseudocode:
Input: Genomic_sequence S, Family_history F
variant_calls « variant_detection(S)
risk_features «— build features(variant_calls, F)
risk_score «— ML _model(risk features)
If risk_score > threshold:

schedule genetic counseling

enroll in enhanced surveillance program
Else:

maintain standard prevention protocol

Population Health Surveillance

At the public health level, Al is used in
epidemiological modeling to monitor cancer
incidence and develop targeted prevention
programs.

Pseudocode:
Input:  Population_dataset P (demographics,
geospatial, incidence rates)
preprocess_population_data(P)
clusters «— spatial_cluster analysis(P)
prediction «<— time_series_forecast(P)
If anomaly_in_incidence(clusters, prediction):
recommend targeted screening program
deploy health education campaign
Else:

update baseline surveillance

Notes: Incorporating natural language processing
(NLP) pipelines can extract signals from
unstructured data such as clinical notes or social
media for real-time outbreak monitoring.

ETHICAL AND PRACTICAL
CONSIDERATIONS

Despite its promise, Al in cancer prevention faces
challenges. Concerns include patient data privacy,
bias in training datasets, and unequal access to
technology between high- and low-resource
settings. Regulatory frameworks and ethical
guidelines must be established to ensure
transparency, accountability, and fairness in Al-
driven healthcare.

CONCLUSION

Artificial intelligence has the potential to
revolutionize cancer prevention by enhancing early
detection, enabling personalized interventions, and
integrating lifestyle and genomic data. However,
realizing this potential requires addressing ethical
challenges, strengthening global accessibility, and
fostering  collaboration  between healthcare
professionals, technologists, and policymakers. As
Al continues to advance, its integration into
preventive oncology could significantly reduce the
global burden of cancer.
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