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ABSTRACT

The global rise in obesity highlights the need for personalized weight management
strategies that account for individual metabolic and hormonal differences, moving
beyond the simplistic “caloriesin, calories out” approach. Body types—ectomorph,
mesomorph, and endomorph—serve as a framework for understanding variations
in fat storage, muscle development, and energy expenditure. These differences are
influenced by genetic, epigenetic, and lifestyle factors, including nutrition, exercise,
sleep, and stress. Such factors affect processes like lipogenesis, myofibrillar protein
synthesis during overfeeding, and lipolysis and muscle proteolysis during caloric
restriction. Precision approaches, such as nutrigenomics, indirect calorimetry, and
Al-based strategies, can help tailor weight management plans to an individual’s
unique metabolic profile. This chapter explores the metabolic and hormonal adap-
tations that contribute to variability in weight management outcomes and discusses
how precision nutrition can offer personalized, effective solutions for sustainable
weight management.

INTRODUCTION

Achieving sustained weight loss is among the most complex and multifactorial
health challenges faced in modern healthcare and personal well-being. The process
demands a nuanced approach that balances two critical outcomes: reducing body
fat while preserving lean mass. Lean mass is pivotal in maintaining core metabolic
functions, physical performance, and overall vitality, acting as a determinant of basal
metabolic rate (BMR), thermogenesis, and resilience against age-related sarcopenia
and chronic illnesses. Despite progress in the scientific understanding of energy
homeostasis and body weight regulation, obesity continues to be a pervasive global
health issue. Its prevalence has dramatically risen over the past four decades, with
age-standardized global obesity rates increasing from 4.6% in 1980 to 14.0% in
2019 (Boutari & Mantzoros, 2022). This exponential growth highlights not only the
societal and environmental factors driving the obesity epidemic but also the urgency
to refine our understanding of weight regulation and innovate more effective and
individualized interventions.

Historically, the “calories in, calories out” (CICO) model has dominated weight
management paradigms, advocating for a straightforward energy balance equation:
weight loss occurs when caloric expenditure exceeds caloric intake. This model's
intuitive appeal lies in its simplicity and logical premise, making it a cornerstone
of public health messaging and dietary planning. However, while this framework
has been instrumental in raising awareness of energy balance, its reductionist nature
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