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Do you feel that your energy is not what it used to be? Do you find it hard to stay active throughout the day, to focus, or to get quality rest? The answer might lie in your metabolism, but not in the way you might think.

Metabolism in Action is a clear, practical, and science-based guide to understanding how your metabolism truly works and how to take care of it in a sustainable way. Beyond quick fixes or extreme diets, this book offers a deep transformation starting from your everyday life: what you eat, how you move, how you rest, and how you manage stress.

Through accessible explanations, concrete actions, and a gradual approach, you will discover how to strengthen your energy day by day with simple habits that you can adapt to your own reality. Each chapter brings you to a new level of awareness about your body, without demands or rigidity, and provides you with effective tools to design a routine that supports you rather than exhausts you.

This book does not promise immediate results, but it does offer a genuine path toward greater clarity, vitality, and balance. It is ideal for those who are looking for an intelligent, compassionate, and lasting way to improve their well-being, without getting lost in myths or extremes.

Your metabolism is your ally. You simply need to learn how to listen to it.
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A mindful, practical, and scientifically supported approach to transforming your energy from within. Learn to nourish your metabolism with sustainable habits and recover without obsession. Less perfection, more clarity. More action, less exhaustion.
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Introduction. A New Way to Understand Your Energy
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The word “metabolism” has become one of the most frequently mentioned when talking about health, body weight, or energy. However, in many cases, its true meaning remains misunderstood or reduced to a single function: burning calories. This limited view has led countless people to pursue quick results through extreme diets or exhausting routines, without truly understanding how their bodies work. This book was born from the desire to offer a broader, more human, and scientifically grounded perspective on metabolism, seeing it as a dynamic and essential system that regulates far more than weight.

Metabolism in Action proposes a practical, clear, and accessible approach for those who wish to restore their energy and improve their well-being without falling into radical or unsustainable solutions. You will not find magical formulas here, but rather simple, evidence-based tools you can apply in your daily life. Throughout these pages, we will explore how metabolism responds to what you eat, how you move, how much you rest, and how you manage stress. And we will do it step by step, with strategies designed to adapt to different realities and stages of life.

This book is intended as a progressive guide: first, it will help you understand what metabolism is and what affects it, and then it will move into action through concrete changes in your nutrition, movement, and daily habits. It is not about achieving an idealized perfection, but about building a more conscious relationship with your body, learning to interpret it and care for it with kindness. The goal is not only to help you feel more energetic now, but to sustain that well-being over time.

If you are here, it is because you sense that you can feel better. And you are right. Your body has an extraordinary capacity for adaptation and balance. This book is an invitation to trust in that potential and to put into practice a lifestyle based not on demands, but on awareness. Along the way, you will discover that transforming your energy does not depend on doing more, but on doing better. And that your metabolism, far from being a capricious enemy, can become a powerful ally when you learn to work with it.

The Reason Behind This Book

When you hear the word “metabolism,” what is the first thing that comes to mind? For many people, this concept is reduced to a simple equation: calories in versus calories out. However, this reductionist view has generated more frustration than real solutions. Metabolism is not a calorie calculator, nor a switch that can be turned on or off at will. It is the complex set of biochemical processes that sustain life, from the most visible, such as digestion or energy production, to the more invisible, such as hormonal regulation or the activation of the immune system.

Your metabolism is not merely a mechanism for losing or gaining weight; it is the master system that regulates every beat of your heart, every thought you produce, and every cell that renews itself in your body as you read these lines. Understanding it in its true scope means beginning to look at the body with respect and with a deeper intention, not just to change it, but to learn to live in harmony with it.

Contemporary science shows us that metabolism is a dynamic and multifaceted process. Research such as that of Mathis and Shoelson (2021) reveals that this system influences everything from mood to the ability to fight infections. These functions are not independent from one another; they are deeply interconnected, forming a network of constant feedback loops. When metabolism is affected, by stress, by nutrient-poor nutrition, or by lack of movement, the consequences are not limited to body weight but can extend across the entire spectrum of physical and emotional well-being.

That is why this book is not just another diet guide or a collection of tricks to speed up metabolism. It is an invitation to rethink vital energy from a holistic perspective.

	Breaking away from the reductionist view: It is not only about how many calories you consume, but how those calories integrate into your physiology, your context, your history, and your daily life.

	Working with the body, not against it: Understanding your metabolism allows you to stop seeing it as an obstacle and start recognizing it as an ally in your health journey.

	Replacing control with understanding: Rather than imposing restrictions, it is about cultivating a relationship of awareness and cooperation with your biology.


This book arises precisely from that need: to shift the focus from restrictive diets toward a deeper understanding of how your vital energy truly works.

An Accessible, Science-Based Approach

Amid the constant noise of quick fixes, wellness gurus, and miraculous promises flooding social media and other platforms, this book sets itself apart with clarity. Its commitment is not to passing trends or magical formulas, but to solid science and to applications that are truly useful in daily life. Throughout these pages, you will find explanations grounded in rigorous studies, such as those examining chrononutrition and its impact on metabolism (Poggiogalle et al., 2018), or research investigating how everyday movement influences the hormonal regulation of hunger and satiety (Schubert et al., 2014). In this context, science is not a technical barrier but an ally for real change.

However, this book does not aim to impose inaccessible language or a set of rules that are impossible to implement. The scientific evidence presented here is not offered as a cold list of data or as unquestionable dogma, but as a map to guide you toward concrete decisions. It is not about transforming your life overnight, but about incorporating sustainable, intelligent changes that respect your personal context.

	Sleeping is also an intervention in metabolism: Far from being a waste of time, proper rest acts as a key metabolic regulator. Sleeping an extra hour can positively influence insulin sensitivity, hormonal balance, and appetite self-regulation. This is supported by the findings of Tasali et al. (2022), who demonstrated that sufficient sleep can have a metabolic effect even more significant than an hour of exercise under conditions of chronic sleep deprivation.

	Eating is not only about nourishment, it is also about thinking better: Simple adjustments in nutrition can have a direct effect not only on digestion but also on cognitive functions such as concentration, memory, and mental agility. According to Gómez-Pinilla (2021), there is a clear connection between what we consume and how we think, confirming that metabolism also has a cerebral and emotional dimension.

	Stress is a silent metabolic modulator: Even if you do not notice it in an obvious way, chronic stress changes the way your body processes and uses nutrients. As Joseph and Golden (2017) point out, this type of sustained tension can alter hormonal responses, hinder the efficient absorption of nutrients, and create a metabolically unfavorable environment, even when nutrition appears adequate.


This is precisely the true power of scientific knowledge: to offer you tools that you can integrate into your daily life without depending on extreme strategies. What this book proposes is not to adapt your life to a theory, but to take the best of the available evidence and turn it into possible, human, and sustainable decisions. Metabolism does not require rigid control; it requires deep understanding. And that understanding begins with knowledge but is solidified through action.

A Guide to Building Real and Sustainable Well-being

This book does not offer a plan with magical results or a set of rigid rules promising instant transformations. What you will find here is far more valuable: tools to understand your body through science, strategies you can adapt to your own reality, and an invitation to cultivate a respectful and lasting relationship with your vital energy. Throughout the chapters, the focus will be on helping you build well-being that does not depend on fleeting willpower or passing trends, but that is rooted in a deep understanding of your physiological and emotional processes.

	How to listen to your body’s signals: One of the first steps toward a more balanced metabolism is learning to distinguish what your body is truly telling you. Not all sensations of hunger are the same; there is physiological hunger, but also emotional hunger, which can arise from stress, boredom, or anxiety. The same applies to rest: it is not enough to sleep a fixed number of hours if that sleep is not truly restorative. You will learn to identify sleep patterns that genuinely restore you, as well as the types of physical activity that revitalize your system instead of depleting it. This ability, known as interoceptive awareness, has been shown to be essential in metabolic regulation (Khalsa et al., 2018). It is not about becoming an expert in biology, but about developing an attentive awareness of what is happening inside you.

	Customizable strategies: This book does not assume that there is a single correct way to eat or move. Instead, it proposes a set of principles you can adapt to your personal needs, context, and energy levels. For example, you will learn how to adjust your nutrition during high-stress situations without falling into guilt or extreme restriction. You will also learn how to modify your movement routine when your body is asking for a pause. Flexibility is not the enemy of discipline; it is, in fact, the foundation of a sustainable practice.

	An integrated approach: The most recent evidence confirms that metabolism cannot be understood if it is isolated into separate compartments. Nutrition, movement, sleep, and stress management are not independent pieces; they are interdependent elements that must be addressed together in order to achieve real benefits (Booth et al., 2020). This book offers a guide to integrating these aspects in a concrete way, avoiding both dispersion and overload.

	Sustainability by design: Every suggestion in these pages has been selected not only for its physiological effectiveness, but also for its potential to be maintained over time. According to Rothman et al. (2021), small changes repeated consistently are significantly more effective in the long term than major efforts that are abandoned quickly. The goal is not to transform yourself overnight, but to help you evolve through consistency, patience, and coherence.


Your Metabolic Journey Begins Here

As you embark on this reading, I invite you to leave behind two limiting ideas: that your metabolism is your enemy and that improving your health requires suffering. What follows is a fascinating journey through science applied to your daily life. Prepare to make more informed decisions, cultivate habits with purpose, and build a relationship with your body based on mutual respect. Your health, your energy, and your well-being are ready to be transformed in a conscious, sustainable, and powerful way.

♦  ♦
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Chapter 1. The Inner Engine: Understanding Your Metabolism
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When we feel that our energy is running low, that we cannot stay active as we once did, or that our body no longer responds in the same way, we often turn to quick solutions: a diet, a supplement, an express plan. Yet rarely do we pause to look inward and observe what is truly happening within us. Understanding metabolism means taking a step inside, toward the engine that keeps all of our body’s vital processes running, from the moment we wake up to the moment we close our eyes at the end of the day.

This chapter is an invitation to gain a clear and simple understanding of how that engine works. It is not about memorizing complex terms, but about understanding why we sometimes feel a lack of energy, why our body seems to change over time, and which factors may be silently influencing it. Understanding your metabolism is not only a matter of science; it is also a powerful tool for regaining vitality, making more informed decisions, and beginning a more conscious path toward your well-being.

Metabolism 

Imagine your body as a city in constant motion. The streets are your veins and arteries, the buildings are your organs, and the inhabitants are your cells. But who keeps everything functioning? Metabolism, the invisible system that manages energy, repairs structures, and ensures that every vital process occurs smoothly. Yet in popular understanding, its meaning has been reduced to “burning calories.” It is time to broaden that view.

Metabolism: Much More Than Body Weight 

Metabolism is the set of biochemical reactions that occur in your cells to keep you alive (Gropper & Smith, 2018). These reactions not only allow you to extract energy from food but also sustain vital functions such as breathing, circulation, cellular repair, and waste elimination. From the moment you inhale oxygen to the moment your muscles recover after physical effort, metabolism is working constantly, precisely, and in coordination. Despite its fundamental role in daily life, it remains a misunderstood concept for many people.

One of the most widespread misconceptions is that metabolism is simply about controlling body weight. It is often assumed that someone with a “fast metabolism” will automatically be slim and healthy, while someone with a “slow metabolism” is destined for excess weight or fatigue. However, this view is simplistic. All human beings have a metabolism that works tirelessly, regardless of body size, age, or level of physical activity. The real difference lies in how metabolism adapts to the unique needs of each organism, not solely in the speed at which it “burns calories.”

As Gropper and Smith (2018) explain, metabolism is a dynamic system made up of multiple biochemical pathways through which energy is transformed and resources are managed to sustain life. This system includes two major processes: catabolism (the breakdown of molecules to release energy) and anabolism (the construction of new cellular components from that energy). Both occur in parallel, and their balance is essential for health.

Physiologist López-Lluch (2020) emphasizes that metabolism should not be seen as an enemy to “speed up,” nor as an automatic ally in the pursuit of certain body ideals. Metabolism is, quite simply, your biology in action. It is a mechanism regulated by genetic, hormonal, environmental, and lifestyle factors. There is no such thing as a “good” or “bad” metabolism, but rather one that responds, sometimes efficiently, other times with greater difficulty, to the signals it receives from the environment and from the body itself.

Beyond the Scale: The Invisible Functions of Metabolism 

Thinking of metabolism exclusively in terms of body weight obscures its true scope. Metabolic functions extend to every area of bodily function:

	Regulation of body temperature: Your body uses energy to maintain a stable temperature, especially in cold or hot environments. This function, known as thermogenesis, is part of total energy expenditure and depends in part on basal metabolism.

	Hormone synthesis: The glands of the endocrine system depend on metabolism to produce essential hormones such as insulin, thyroid hormones, cortisol, and sex hormones. Any disruption in metabolic balance can directly affect hormonal equilibrium.

	Cellular repair and maintenance: Every day, cells in various tissues are destroyed and renewed. This continuous process, which includes protein and lipid synthesis, is part of metabolic activity.

	Elimination of toxins: Hepatic metabolism transforms potentially harmful compounds into substances the body can excrete. This vital detoxification process is also part of overall metabolism.

	Immune response: Activating the immune system requires energy and biochemical resources. Whenever your body faces an infection or inflammation, metabolism adjusts to respond efficiently.


Metabolism as an Adaptive System

One of the most fascinating characteristics of metabolism is its capacity for adaptation. This system is in constant response to both external and internal conditions. For example:

	During physical exercise, the demand for energy increases, and metabolism intensifies to meet the needs of the muscles.

	In periods of fasting or low caloric intake, metabolism can slow down to conserve energy, which is sometimes misinterpreted as “slow metabolism” in individuals who follow very restrictive diets.

	As we age, it is normal for certain metabolic processes to become slower or less efficient. This does not mean that metabolism has “failed,” but rather that it is responding to a new biological state.


These adaptations show that metabolism is not static. It is not a “fixed speed” that a person inherits or maintains for life. Nor is it a mechanism that functions the same way for everyone. There is wide individual variability that depends on genetic factors, lifestyle habits, emotional state, sleep quality, body composition, and many other elements.

Two Sides of the Same Coin

To understand the complexity of human metabolism, it is essential to see it as a system made up of two major processes that occur simultaneously and continuously: catabolism and anabolism. These two functions form the fundamental pillars of metabolic activity. Although opposite in nature, they are deeply interconnected, and their dynamic balance is indispensable for sustaining life, enabling adaptation, and maintaining overall health.

Catabolism: Releasing Energy for Life

Catabolism is the process through which the body breaks down complex molecules, such as carbohydrates, fats, and proteins, into simpler components to release energy. This energy is stored mainly in the form of ATP (adenosine triphosphate), which is then used by the cells to carry out countless functions. Breathing, walking, maintaining body temperature, and even thinking depend directly on the energy released by catabolism (Jeukendrup & Gleeson, 2019).

This process begins with digestion, when nutrients are transformed into forms that can be absorbed and used. Once in the bloodstream, they are transported to the cells, where they undergo chemical reactions controlled by specific enzymes. Glucose, for example, can be oxidized in the presence of oxygen through a process called cellular respiration, generating a significant amount of ATP.

However, catabolism does not occur only when nutrients are abundant. During fasting or periods of intense physical exertion, the body turns to its reserves, such as liver glycogen or body fat, to keep producing energy. This adaptive mechanism is essential for survival, but it can also cause problems when it becomes dysregulated, as in cases of hypoglycemia or metabolic diseases.

Anabolism: Building, Repairing, and Preserving

In contrast to catabolism, anabolism is a building process. It uses the energy obtained to create new body structures, repair tissues, and sustain vital functions. During anabolism, the body synthesizes muscle proteins, repairs DNA, regenerates damaged tissues, and builds new bone and nerve cells (Whitney & Rolfes, 2021).

This process is particularly important during periods of growth, recovery, or adaptation. For example, after physical exercise, the body enters an anabolic state to repair muscle fibers and increase their strength. It also takes place when a wound heals or when red blood cells are replenished after blood loss.

Anabolism is regulated by various hormones, such as insulin, growth hormone, and testosterone. These hormonal signals activate specific biochemical pathways that tell the body when and how to build. Without adequate availability of nutrients and energy, however, anabolism is limited, affecting not only the body’s ability to recover but also its overall functionality.

Metabolic Balance and Its Broad Impact

Both catabolic and anabolic processes occur constantly and must remain in balance. This interaction influences not only body weight, as is often assumed, but multiple dimensions of well-being:

	Daily energy: Dysregulation in catabolism can cause fatigue, drowsiness, or a sense of exhaustion, even without physical exertion. This is due to reduced cellular energy availability.

	Concentration and cognitive function: The brain is an organ with high energy demands. An efficient catabolic process ensures the proper supply of glucose and oxygen, which are essential for thinking, memory, and attention.

	Stress resilience: The body needs energy to cope with physical or emotional stress. Catabolism provides that energy, while anabolism enables subsequent recovery. A disrupted metabolism can prolong or intensify the effects of stress.

	Mood: There are connections between metabolism and neurotransmitters such as serotonin and dopamine. Low energy availability can affect their synthesis, leading to symptoms such as irritability or lack of motivation.

	Overall health: Imbalances in catabolism can be observed in conditions such as type 2 diabetes, where glucose is not processed efficiently. On the other hand, insufficient anabolism is seen in sarcopenia (loss of muscle mass with age), which affects mobility, strength, and quality of life (Fernández-Elías et al., 2015).


A Continuous and Interdependent Dance

Catabolism and anabolism are not processes that occur separately or at different times. They take place simultaneously, in a biochemical dance that responds to environmental signals, nutrient availability, and physiological needs. For example, during exercise, catabolism predominates to release energy. However, in the hours that follow, the body activates anabolism to repair tissues and adapt to the effort performed.

This ongoing cycle requires optimal internal conditions: a balanced diet, sufficient rest, stable hormone levels, and an environment free from chronic stress. Only then can harmony be maintained between building and breaking down, between saving and spending, between activating and recovering.

Understanding metabolism as an integrated system in which catabolism and anabolism coexist is essential for moving beyond the oversimplified view that associates it solely with body weight. In reality, it is the foundation of everything the body does to live, adapt, protect itself, and remain in balance.

What Metabolism Is Not

Talking about metabolism often brings to mind images related to weight loss, how many calories are “burned” during a walk, or whether a person can or cannot eat without gaining body fat. However, this is an extremely reductionist view. Metabolism is neither exclusive to the fitness world nor a single number displayed on a scale. Understanding what metabolism is not allows one to break free from misconceptions and build a more accurate and functional relationship with the body.

It Is Not Just “Burning Fat”

One of the most deeply rooted myths is the idea that metabolism is limited to the body’s ability to eliminate stored fat. While lipid oxidation is part of the metabolic process, it represents only a fraction of the constant and silent functions the body carries out.

Even while reading, the body is working actively: the liver metabolizes toxic compounds and transforms substances for elimination, the kidneys filter the blood to regulate fluid and electrolyte balance, and the skin renews damaged cells. At the brain level, biochemical exchanges occur that depend on an efficient metabolism. Calorie burning is only one expression of this complex network, not its primary purpose.

Reducing metabolism to “burning” is like defining a library solely by the number of books checked out, ignoring everything happening inside: the organization of knowledge, building maintenance, staff work, and the restoration of old books. The energy-producing role of metabolism is important, but it is neither the most complex nor the most decisive.

It Is Not Fixed

Another common mistake is to consider metabolism something static or unchangeable, as if each person were born with a predetermined and permanent metabolic rate. In reality, metabolism is highly dynamic and sensitive to multiple internal and external variables.

Over time, for example, the body’s energy requirements change, as does the efficiency with which nutrients are processed. Factors such as physical activity level, rest, stress, illness, or even climate can influence metabolic rate. More subtle phenomena, such as changes in the gut microbiota, also affect how the body absorbs and uses energy (Sender et al., 2016).

Sleep is another essential factor. Poor rest disrupts hormonal balance, affecting insulin sensitivity and cortisol levels, which can lead to a less efficient metabolism. Likewise, different types of exercise, endurance, strength, mobility, can stimulate distinct metabolic pathways that enhance both the use and conservation of energy resources.

It Is Not the Same for Everyone

Metabolism varies among individuals due to a combination of genetic, hormonal, and epigenetic factors. Some people may be predisposed to process certain nutrients more quickly or to store energy more efficiently. Hormones such as insulin, leptin, thyroid hormone, and cortisol play central roles in this regulation, and small alterations in their levels can influence metabolic behavior.

However, this variability does not mean that metabolism is entirely beyond personal control. While genetic factors exist, they do not fully determine metabolic function. What significantly shapes it are daily choices: the type of diet, the quality of sleep, daily movement, stress management, and even exposure to sunlight.

Common Myths About a Slow Metabolism

You may have heard statements such as, “My metabolism is slow, that is why I cannot lose weight,” or “After 30, your metabolism is ruined.” While popular, these ideas are often oversimplifications that generate unnecessary frustration and guilt. In this section, we will dismantle the most persistent myths about a “slow” metabolism and show you that, in reality, you have far more control than you might think.

Myth 1: “I have a slow metabolism and there is nothing I can do about it”

The perception of having a “slow metabolism” has become a common explanation for the difficulty in losing weight or maintaining adequate energy levels. This belief, however, is an oversimplification and, in many cases, inaccurate. Viewing metabolism as a defective and unchangeable system is not only incorrect, but also discouraging. Current science shows that metabolism is not a broken machine, but an adaptable system that responds to multiple environmental and behavioral factors.

Although genes do influence the way the body processes energy, this influence is only partial. Loos & Yeo (2022) explain that genetic factors account for only part of the metabolic variability among individuals. This means that, even when there is some predisposition, environment, lifestyle, and daily habits carry significant weight in how metabolism functions.

Pontzer et al. (2021) demonstrated that individual differences in basal metabolic rate, the energy the body uses at rest to maintain vital functions, are much less pronounced than commonly believed. In practice, the factors with the greatest influence on metabolic efficiency are those that can indeed be modified. Understanding this is essential to replace resignation with concrete strategies for action.

Factors that modulate metabolism


•  Body composition: Muscle mass has a high energy demand even at rest. Wolfe (2006) points out that muscle tissue is much more metabolically active than adipose tissue. This means that a person with more muscle will burn more calories at rest than someone with less muscle mass, even if both weigh the same. Therefore, including strength training or activities that stimulate muscle development can be an effective tool to improve basal energy expenditure.

•  Non-structured physical activity: The impact of formal exercise (such as an hour at the gym) is often overestimated, while the importance of everyday movements is underestimated. Levine (2015) introduced the concept of NEAT (Non-Exercise Activity Thermogenesis) to describe the calorie expenditure generated by daily activities such as walking, standing, doing household chores, or climbing stairs. Although these movements are not part of a structured exercise routine, they have a significant cumulative impact on daily caloric expenditure and can make a meaningful difference in energy balance.

•  Sleep and hormonal regulation: The quality and duration of sleep directly affect metabolic function. Spiegel et al. (2019) found that sleeping fewer than six hours disrupts the balance of key hormones such as cortisol (related to stress) and ghrelin (related to appetite). These hormonal changes not only increase the feeling of hunger, but also reduce metabolic efficiency. Prioritizing adequate rest is not a luxury, but an essential strategy for sustaining a healthy metabolism.


In summary, metabolism is not beyond our control. Far from being a fixed and immovable system, it constantly responds to signals from the environment and from our habits. Simple changes such as incorporating more daily movement, building muscle strength, and improving sleep quality can have a significant impact. The key is not to resign oneself to a supposed metabolic slowness, but to understand that the body is designed to adapt, and that we can guide that adaptation.

Myth 2: “If I eat less, my metabolism will speed up”

One of the most persistent and counterproductive myths about metabolism is the belief that drastically reducing calorie intake will cause the body to accelerate fat and energy burning. This idea, although popularized by extreme diets and oversimplified messages, does not reflect the actual functioning of the body. The human body is not a linear machine that responds proportionally to energy input and output, but rather a complex, adaptive biological system deeply oriented toward survival.

When calorie intake decreases substantially over a prolonged period, the body does not respond by speeding up metabolism, but quite the opposite: it shifts into an energy-saving mode. This mechanism, known as adaptive thermogenesis, involves a reduction in total energy expenditure, especially basal metabolic rate, in order to preserve reserves and maintain vital functions under adverse conditions (Rosenbaum & Leibel, 2010).

This phenomenon has been extensively documented. One of the most illustrative examples is the Minnesota Starvation Experiment (Keys et al., 1951), a study in which young, healthy men were subjected to severe caloric restriction for several months. As a result, their metabolic rate decreased by up to 40 percent. Not only that, they also experienced extreme fatigue, loss of muscle mass, changes in body temperature, emotional deterioration, and profound hormonal shifts. This evidence demonstrates that eating far less not only fails to accelerate metabolism, but slows it down significantly, with consequences across multiple body systems.

Consequences of Extreme Caloric Deficit

	Reduced resting energy expenditure: The body lowers the amount of energy allocated to basic functions such as breathing, circulation, and hormone synthesis. This explains why, after a highly restrictive diet, many people experience chronic fatigue, cold intolerance, and difficulty concentrating.

	Loss of muscle mass: In the absence of sufficient energy and protein, the body turns to muscle reserves to obtain amino acids. This not only physically weakens the individual but also further decreases metabolism, since muscle is metabolically active tissue.

	Hormonal disruption: The body perceives severe restriction as a threat, triggering a defensive hormonal response: increased cortisol, decreased thyroid and reproductive hormones, and altered hunger and satiety signals.


The Sustainable Approach

The solution is not to eat less and less, but rather to create a metabolic environment that allows the body to function efficiently and safely. This means providing sufficient nutrients, maintaining regular physical activity, and avoiding extremes that trigger adaptive defense responses.

Eating less does not equal a faster metabolism. On the contrary, chronic restriction is one of the most effective ways to slow it down. The challenge is not to reduce indiscriminately, but to nourish the body in an intelligent and strategic way, respecting its biology. Only then can long-term, healthy energy regulation be achieved.

Myth 3: “After 40, Metabolism Becomes Irreparable”

One of the most persistent myths about metabolism is the belief that upon reaching a certain age, especially after 40, it undergoes a drastic and irreversible decline. This belief is not only inaccurate but can also foster a resigned attitude toward metabolic health. Scientific evidence shows that although there are natural changes associated with aging, they are not as abrupt as commonly believed, nor are they impossible to counteract.

Research by Pontzer and his team (2021) demonstrates that metabolic rate does not experience a significant or sudden drop at age 40. In fact, their findings indicate that metabolism remains relatively stable from ages 20 to 60, with a subsequent decline of only about 1% per decade. This suggests that metabolism does not deteriorate simply because of aging, but that lifestyle changes, such as physical inactivity and loss of muscle mass, play a more decisive role.

The good news is that these factors can be modified. It is not about fighting against time, but about making specific and sustainable adjustments that support metabolism in this new stage. Two fundamental pillars in this process are targeted movement and adapted nutrition.

Strength Training

One of the most relevant causes of metabolic decline with age is the loss of muscle mass, a process known as sarcopenia. This loss affects not only physical strength but also resting energy expenditure, since muscle is a highly metabolically active tissue. As muscle mass decreases, so does the efficiency with which the body uses energy.

Westcott (2012) highlights that strength training is one of the most effective tools to prevent and reverse sarcopenia. Even with moderate or light loads, resistance exercises promote muscle protein synthesis, helping to preserve or increase muscle tissue. Moreover, this type of training improves insulin sensitivity and supports hormonal stability, both essential for a healthy metabolism.

Nutrition Adjusted to New Needs

The passage of time also calls for certain dietary adjustments. It is not about drastically reducing calories, but about improving the nutritional quality of the diet. Specific nutrients such as



Myth 4: “Supplements Miraculously Speed Up Metabolism”










	Foods with a high thermic effect: The digestion of food also requires energy. This phenomenon, known as the thermic effect of food, is highest for proteins and dietary fiber. Halton & Hu (2004) note that a protein-rich diet not only promotes satiety but also increases resting energy expenditure due to the effort required to metabolize it. Fiber, in turn, slows digestion and improves glycemic response, contributing to more efficient metabolic regulation.

	Constant movement throughout the day: NEAT (Non-Exercise Activity Thermogenesis) refers to the caloric expenditure from unstructured activities such as walking around the house, climbing stairs, cooking, or moving during work. Although often underestimated, this type of activity can make a significant difference in daily energy balance. Levine (2015) estimated that NEAT can add up to 800 additional kilocalories per day in active individuals, without the need for formal exercise sessions. This demonstrates that small, accumulated movements throughout the day can be more powerful than many supplements that claim to “burn fat” effortlessly.



Factors That Influence Metabolism


Age





	Loss of muscle mass (sarcopenia): Starting around the age of 30, muscle mass begins to slowly decline if it is not stimulated through adequate physical activity. Wolfe (2006) notes that this loss can range from 3% to 8% per decade, which not only affects strength and mobility but also resting energy expenditure, since muscle is a metabolically active tissue. Less muscle means lower energy consumption even at rest, which contributes to the perception of a slower metabolism.

	Decrease in mitochondrial activity: Mitochondria are organelles responsible for transforming nutrients into energy. Over time, their function can deteriorate, causing the body to use energy substrates such as fats and carbohydrates less efficiently. López-Otín et al. (2013) emphasize that this mitochondrial decline is one of the cellular markers of aging and can directly impact vitality and energy metabolism.




	Strength training: Activities involving resistance, such as lifting weights, using resistance bands, or performing bodyweight exercises, stimulate muscle protein synthesis, counteracting the loss of lean mass. Even in older adults, this type of training can improve body composition and reactivate basal metabolism.

	Strategic nutrition: An adequate intake of both the quantity and quality of protein, combined with key micronutrients such as vitamin D and omega-3 fatty acids, can support the preservation of muscle mass as well as mitochondrial function. In this way, the metabolic system is strengthened from the ground up, rather than focusing solely on calorie counting.



Muscle Mass









Hormones











Sleep


	REM Phase and Muscle Repair: During the deep stages of sleep, particularly in the REM phase, growth hormone is released, facilitating muscle protein synthesis and tissue repair. Van Cauter et al. (2000) note that this hormonal peak is decisive for maintaining healthy muscle mass, which in turn supports an active and functional metabolism. Poor sleep therefore not only interferes with physical recovery but also weakens one of the pillars of resting energy expenditure.

	Brain Detoxification and Inflammation Control: The glymphatic system, responsible for clearing waste products from the brain, is most active during sleep. Xie et al. (2013) show that this nightly process is vital for removing metabolic byproducts linked to inflammation and cognitive decline. Inadequate sleep disrupts this cleansing, potentially creating a pro-inflammatory environment that affects systemic metabolism.

	Immediate Effects of Deprivation: Jung et al. (2011) document that even a single night of insufficient sleep can reduce basal energy expenditure by 5% to 20% the following day, acutely disturbing metabolic balance.



Nutrition








Stress








Signs Your Energy May Be Compromised


Persistent Fatigue


	Low ATP Production: One of the most relevant factors behind metabolic fatigue is deficient production of ATP (adenosine triphosphate), the body’s primary energy currency. The mitochondria, responsible for synthesizing ATP from nutrients, can function suboptimally if they lack the necessary cofactors. Filler et al. (2014) document that low levels of micronutrients such as magnesium, iron, or vitamin B12 directly affect the efficiency of oxidative phosphorylation, resulting in reduced energy availability for cells, especially muscle and nerve cells. This deficit can manifest as a constant feeling of exhaustion, lack of concentration, or intolerance to physical exertion.

	Glucose Imbalances: Another common factor behind persistent fatigue is instability in blood glucose levels. Diets high in simple carbohydrates or low in fiber can cause glucose spikes followed by sharp drops, triggering energy fluctuations. Jeukendrup & Gleeson (2019) explain that such swings hinder a stable use of energy and cause symptoms such as drowsiness, irritability, or sudden fatigue. A flexible metabolism, on the other hand, can efficiently alternate between using glucose and fatty acids as energy sources, allowing for more sustained energy throughout the day.

	Recognizing the Abnormal: Feeling exhausted after performing basic activities such as climbing stairs, walking short distances, or carrying light objects should not be assumed as normal. While factors such as stress or occasional lack of rest can contribute to fatigue, when it becomes chronic, it is essential to consider a potential metabolic imbalance.



Brain Fog


	Fuel-Deprived Brain: Although the brain accounts for only about 2% of body weight, it consumes nearly 20% of total energy expenditure. This fact underscores the central nervous system’s heavy reliance on a constant and efficient energy supply. Mergenthaler et al. (2013) explain that glucose is the primary energy source for neurons, although they can also use ketone bodies in specific situations. If the body fails to maintain adequate and stable glucose levels, whether due to prolonged fasting, meals high in refined sugar, or nutritional deficiencies, the brain begins to send warning signals. Lack of energy manifests not only as mental fatigue but also as a sense of disconnection, disorientation, or temporary loss of mental agility.

	Silent Inflammation: Another relevant factor in brain fog is low-grade inflammation, particularly that caused by a diet rich in ultra-processed foods, trans fats, added sugars, or additives. Spencer et al. (2017) explain that such a diet can activate microglia, the brain’s immune cells, which, when chronically activated, interfere with neuronal signaling and synaptic plasticity. As a result, essential cognitive functions such as working memory, sustained attention, and processing speed are impaired.

	A Signal Not to Ignore: When the mind “shuts down” every afternoon and requires coffee, chocolate, or another external stimulant to reactivate, it is a clear sign that brain metabolism is not operating optimally. Beyond occasional tiredness, this daily dependence may indicate an energy dysregulation worth investigating.



Constant Cold


	Sluggish thyroid: The thyroid hormone T3 (triiodothyronine) plays a central role in regulating basal metabolism. According to Mullur et al. (2014), this hormone stimulates heat production through the activation of cellular thermogenesis mechanisms, particularly in brown adipose tissue. When T3 levels are low, whether due to clinical or subclinical hypothyroidism, the body decreases its resting energy expenditure, resulting in a lower basal temperature. This not only affects thermal sensation in the extremities but also impacts key processes such as digestion, cellular repair, and energy production.

	Poor peripheral circulation: An efficient metabolism distributes heat evenly throughout the body. However, when energy production is limited, the body prioritizes blood flow and temperature maintenance in vital organs such as the brain, heart, and liver. Selkirk et al. (2008) explain that this redistribution of blood flow toward the body’s core can compromise oxygenation and temperature in the hands, feet, and ears, leading to a constant sensation of peripheral cold.

	A useful self-assessment tip: A simple yet revealing tool is taking oral temperature upon waking. If it remains below 36.0 °C (96.8 °F) on several consecutive days, it may be an indirect sign of a reduced basal metabolic rate (Lowe et al., 2014). Although this parameter alone is not diagnostic, it can serve as part of a broader assessment of overall metabolic status.



Loss of Muscle Mass



	Excessive catabolism: One of the main culprits is catabolism, the process by which the body breaks down tissue to obtain energy. When cortisol, a stress hormone, remains elevated due to chronic stress or highly restrictive diets, the body begins to break down muscle to meet its energy needs (Paddon-Jones et al., 2008). While this adaptive response can be useful in emergency situations, it becomes harmful when sustained over time.

	Lack of stimulus: Muscle requires regular stimulation to be maintained. Physical inactivity, particularly prolonged sedentary behavior, accelerates muscle loss. Starting at around age 30, an estimated 3% to 8% of muscle mass is lost per decade in the absence of strength training (Westcott, 2012). This deterioration not only reduces functional capacity but also affects posture, balance, and increases the risk of falls or injuries.

	Early warning: A subtle and lesser-known sign of muscle loss is a reduction in size in areas where little fat is stored. If you notice that watches, rings, or even clothing that once fit snugly now feel looser, without any significant loss in overall body weight, you may be losing muscle mass without realizing it.



Slow Recovery



	Oxidative stress: When the metabolism is compromised or under constant strain, the balance between free radicals and endogenous antioxidants is disrupted. This is known as oxidative stress. Substances such as glutathione, which act as part of the body’s internal antioxidant defense system, are produced in smaller amounts. This deficiency limits the ability to effectively neutralize free radicals generated during exercise or infection, slowing cellular regeneration and prolonging muscle soreness or convalescence (Powers et al., 2016).

	Non-restorative sleep: Deep sleep plays a critical role in metabolic recovery. During the deep sleep phase, especially in the first hours of the night, growth hormone is secreted, which is essential for repairing muscle tissue, regenerating cells, and strengthening the immune system. Chronic deprivation of this type of sleep interferes with these processes, making even routine stimuli such as moderate training or a common virus have disproportionate effects in terms of duration and intensity.

	Clear signals: Loss of metabolic resilience shows up in everyday situations. If you were once able to take a long walk or complete a workout without much consequence the following day, but now experience intense muscle fatigue lasting several days, that change is meaningful. Similarly, if a minor infection that once resolved in two or three days now lasts a week, your recovery capacity may be compromised.



Frequent Cravings


	Glycemic instability: One of the most common factors behind cravings, especially those that appear in the afternoon, is a sharp fluctuation in blood glucose levels. A diet high in simple carbohydrates (such as white bread, juices, or sweets) rapidly elevates blood sugar, triggering a compensatory insulin response. However, when this insulin spike is high, it can cause a subsequent sharp drop, creating an urgent sensation of hunger, irritability, or fatigue. This “rebound hunger” does not reflect an actual need for energy, but rather the body’s attempt to stabilize glucose (Lennerz et al., 2013).

	Nutrient deficiencies: At times, the body detects the lack of certain nutrients through subtle signals. A craving for chocolate, for example, may be linked to a need for magnesium, a mineral essential for more than 300 metabolic processes. Similarly, intense desire for salty, fatty, or meat-based foods may be related to deficiencies in zinc, iron, or sodium. These cravings tend to be persistent and are not easily resolved with distraction or water. Ignoring them chronically can perpetuate the deficiency and worsen metabolic imbalances.

	Microbiota and emotional state: The gut, often called the “second brain”, produces up to 95% of the body’s serotonin, a key neurotransmitter in mood regulation. When the gut microbiota is disrupted, whether by stress, antibiotics, poor diet, or lack of fiber, serotonin production is also affected. This can lead to emotional cravings, particularly for sugar, which temporarily activates reward centers in the brain. This search for “food comfort” reflects not only an emotional need, but also a functional imbalance in the gut-brain axis (O’Mahony et al., 2015).



[image: ]

d2d_images/chapter_title_above.png





d2d_images/chapter_title_corner_decoration_left.png





d2d_images/cover.jpg
Metabolism in Action

Nutrition, Movement, and Habits

Renata Navarro Méndez





d2d_images/chapter_title_corner_decoration_right.png





d2d_images/chapter_title_below.png





d2d_images/scene_break.png





