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DESCRIPTION

Energy balance is a fundamental concept in understanding
human health and disease. It refers to the relationship
between energy intake through food and beverages and
energy expenditure through basal metabolism, physical
activity, and thermogenesis. Maintaining energy balance
is crucial for optimal health, while its disruption can lead
to various diseases. Understanding the mechanisms
that regulate energy balance is essential for addressing
both health maintenance and disease prevention. These
mechanisms involve a complex interplay between
hormonal, neural, and metabolic factors that influence
hunger, satiety, and energy expenditure 121,

Mechanisms of energy balance

Hormones play a pivotal role in energy balance. Key
hormones involved include insulin, leptin, ghrelin, and
peptide YY. Insulin, produced by the pancreas, helps
regulate blood glucose levels and promotes fat storage.
Leptin, secreted by adipose tissue, signals satiety and
reduces food intake. Ghrelin, produced in the stomach,
stimulates hunger. Peptide YY, released by the gut in
response to food intake, promotes satiety. The balance
between these hormones helps regulate appetite and
energy expenditure 3%,

The hypothalamus, a region of the brain, is central to
energy balance regulation. It integrates signals from
hormones and nutrients to control hunger and satiety.
The arcuate nucleus within the hypothalamus contains
neurons that stimulate appetite (orexigenic) and others
that suppress appetite (anorexigenic). The balance of
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these neural signals influences overall energy intake and
expenditure.

Basal Metabolic Rate (BMR), Thermic Effect of Food
(TEF), and physical activity are the primary components
of energy expenditure. BMR accounts for the majority
of daily energy expenditure, representing the energy
required for basic physiological functions at rest. TEF
refers to the energy required for digestion, absorption,
and metabolism of nutrients. Physical activity includes
both voluntary exercise and Non-Exercise Activity
Thermogenesis (NEAT), such as fidgeting and daily
activities 67,

Genetic factors significantly contribute to individual
differences in energy balance. Genes can affect
metabolism, appetite regulation, and fat storage. For
example, variations in the FTO gene are associated
with increased risk of obesity. Understanding genetic
predispositions can help tailor interventions to individual
needs [,

Interventions for managing energy imbalance

Addressing energy imbalances requires a multifaceted
approach that includes dietary maodifications, physical
activity, behavioral strategies, and medical interventions.
These interventions aim to restore balance and prevent
or treat related diseases such as obesity, diabetes, and
cardiovascular diseases.

Reducing caloric intake through portion control and
choosing nutrient-dense, low-calorie foods helps create
a calorie deficit for weight loss. Balancing macronutrients
(carbohydrates, proteins, fats) can influence satiety
and metabolism. High-protein diets, for example, can
promote satiety and preserve lean muscle mass during
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weight loss. Meal timing and frequency can impact
energy balance. Strategies such as intermittent fasting
and eating smaller, frequent meals have shown potential
benefits for weight management 1.

Activities such as walking, running, and cycling increase
cardiovascular fitness and calorie burning. Strength
training exercises help build muscle mass, which
increases BMR and promotes fat loss. Incorporating
more movement into daily routines, such as taking stairs
instead of elevators and engaging in active hobbies,
boosts overall energy expenditure.

Paying attention to hunger and satiety cues, eating
slowly, and avoiding distractions during meals can
prevent overeating. Cognitive-Behavioral Therapy (CBT)
and other psychological interventions can help individuals
change unhealthy eating patterns and develop healthier
habits. Setting realistic, achievable goals for diet and
physical activity helps maintain motivation and track
progress 101,

Medications such as appetite suppressants and metabolic
boosters can aid in weight management for individuals
with obesity. Surgical options like gastric bypass and sleeve
gastrectomy can be effective for individuals with severe
obesity who have not responded to other interventions.
These procedures reduce stomach size and alter gut
hormones, promoting weight loss. Hormonal therapies
may be used to address imbalances in hormones like
insulin and leptin, particularly in conditions like diabetes
and metabolic syndrome.

Energy balance is a critical aspect of health that involves
a complex interplay of hormonal, neural, metabolic,
and genetic factors. Understanding these mechanisms
provides the foundation for effective interventions to
manage energy imbalances. Dietary modifications,
increased physical activity, behavioral strategies, and
medical interventions all play roles in achieving and
maintaining energy balance. By addressing energy
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imbalances, individuals can prevent and manage diseases
such as obesity, diabetes, and cardiovascular disease,
ultimately promoting better health and well-being.
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