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ABSTRACT

Cardiometabolic diseases (CMR) remain a major global health challenge, imposing significant economic and
social burdens on healthcare systems. Although extensive evidence supports the role of exercise in mitigating
cardiometabolic risk factors, critical gaps persist in the integration of clinical data, physiological monitoring,
and digital technologies. This disconnect limits the design of effective and personalized interventions. This
study aimed to evaluate the role of smart exercise ecosystems in cardiometabolic health management and
propose an integrated framework for the next generation of interventions. Accordingly, a narrative analytical
review approach was employed. Within this framework, key cardiometabolic health indicators, physiological
mechanisms of targeted exercise, wearable technologies, and data-driven algorithms were analyzed.
Additionally, a conceptual model for health-centered exercise ecosystems was developed. Findings indicated
that the integration of evidence-based exercise, continuous physiological monitoring, and Al-driven
predictive algorithms can reduce cardiometabolic risk, improve metabolic markers, and enhance overall
quality of life. The proposed model integrates physiological, behavioral, and data-driven pathways, enabling
personalized exercise prescriptions, remote monitoring, and evidence-based decision-making. This
framework strengthens a health-centered paradigm in exercise, with significant clinical and managerial
implications, including improved risk assessment, enhanced intervention effectiveness, and reduced
healthcare costs. The results of this study provided a foundation for smart policy-making and the
development of community-oriented health programs at both national and international levels.
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