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Analysis of the health effects of intermittent fasting empowered by artificial
intelligence and its translational application

ZHANG Cheng-Hao, YANG Yang', WANG Hui"
(School of Public Health, Shanghai Jiao Tong University, Shanghai 200025, China)

Abstract: Chronic non-communicable diseases (NCDs) constitute a severe threat to the health of residents in China,
impairing patients’ quality of life and imposing a heavy burden on individuals and society due to the rising costs of prevention
and treatment. Currently, the focus of NCD prevention has shifted toward dietary intervention, a kind of non-invasive
strategy: Formulate personalized dietary regimens based on patients’ disease-specific physiological characteristics and
integrate them into daily life to effectively slow disease progression and reduce related burdens to individuals and society.
Among dietary strategies, intermittent fasting (IF) has demonstrated significant potential in promoting health and preventing
NCDs through mechanisms including metabolic reprogramming regulation, enhanced cellular stress resistance, and immune
microenvironment remodeling. As an emerging dietary pattern, IF exerts metabolic effects through complex multi-level
pathways. Diverse fasting protocols further expand the associated pathways and mechanisms. Comprehensive multi-omics
analysis is therefore crucial to elucidate the specific characteristic mechanisms of each fasting mode and integrate core
pathways of IF, thereby fully clarifying its health impacts. The rapid advancement of artificial intelligence (AI) technology
shows promises in early diagnosis, dynamic monitoring, multi-dimensional data interpretation, and key information
extraction. It provides innovative tools for multi-omics data integration, complex mechanism decipherment, and
individualized intervention optimization. This review systematically summarizes the progress of Al applications in
uncovering IF’s health effects. It focuses on Al’s roles in decoding metabolic regulation, cellular stress response, and immune
modulation mechanisms, and evaluates its potential value in formulating personalized interventions and conducting dynamic
diagnostic monitoring. By integrating multi-omics data with machine learning (ML) models, Al offers a novel analytical
paradigm for identifying key molecular pathways of IF and predicting its health benefits. Finally, the review discusses current
challenges of Al in dietary intervention research, such as data standardization, model interpretability, and cross-scenario
generalization. It also prospects the future of Al-driven precision nutrition and proactive health management. Overall, Al is
propelling IF research from empirical exploration to a new stage of mechanistic understanding and individualization,
providing more scientific and precise support for NCD prevention, control, and health promotion.
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Table 1 Primary intermittent fasting regimens and their effects on health
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Note: This table summarizes the characteristics of intermittent fasting’s primary implementation models and some of their associated

health effects, comparing the differences in health outcomes between various fasting protocols and variations in implementation

methods.
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Figure 1 Abstract of intermittent fasting combined with artificial intelligence analysis

Different intermittent fasting (IF) protocols combined with diverse influencing factors generate an expanded network of associated
pathways and mechanisms. Multi-omics data accumulated from previous studies provide sufficient support for artificial intelligence-
driven in-depth analysis of IF’s health effects, laying the foundation for the further development of machine learning models tailored

to personalized fasting regimens.
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