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Domain 1: Hormonal Foundations

1. The Endocrine System and Body Composition

1.1 The Endocrine System as the Master Regulator

The endocrine system is the body’s network of glands and organs that synthesise and

secrete hormones, chemical messengers that travel through the bloodstream to exert effects

on distant target tissues. In the context of body composition and athletic performance,

hormones determine whether ingested nutrients are stored as fat or synthesised into

muscle, whether training stimuli produce adaptation or burnout, and whether recovery

restores homeostasis or accumulates deficit. The endocrine system is the rate-limiting step

in all body composition interventions: no training programme or nutritional protocol can

outperform the hormonal environment in which it operates.

Key Distinction

The nervous system communicates in milliseconds via electrical impulses; the endocrine
system communicates in minutes to hours via chemical signals. Both systems are integrated

through the hypothalamus, which translates neural input into hormonal output. Understanding
this integration is essential for coaching: stress, sleep, and training are not merely psychological
or mechanical variables — they are endocrine events.

1.2 Hormone Classification

Table 1.1 Hormone Classification by Chemical Structure

CLASS EXAMPLES SOLUBILITY  MECHANISM OF ACTION ONSET
Peptide/protein Insulin, GH, IGF- Water- Bind membrane Minutes
hormones 1, leptin, soluble receptors; second
prolactin messenger cascades
Steroid hormones Testosterone, Lipid- Diffuse through Hours
estrogen, soluble membrane; bind to days
cortisol, intracellular
progesterone receptors; alter gene

transcription
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Amino acid Thyroid hormones (T3,
derivatives T4), catecholamines
(adrenaline)

1.3 Hormonal Impact on Body Composition

Variable

T3/T4 bind nuclear Minutes
receptors; to hours
catecholamines use

GPCRs

Each major hormone exerts a specific signature on body composition. Testosterone

promotes muscle protein synthesis (MPS), satellite cell activation, and inhibits adipogenesis.

Cortisol promotes proteolysis, gluconeogenesis, and visceral fat accumulation. Thyroid
hormones set the basal metabolic rate and influence lipid oxidation. Insulin is the master

anabolic storage hormone, driving nutrients into cells. Growth hormone and IGF-1 mediate
longitudinal bone growth, lean mass accretion, and lipolysis. Estrogen influences fat

distribution, bone mineral density, and insulin sensitivity. The net body composition
phenotype is the sum of these hormonal inputs, modulated by receptor sensitivity and

binding protein concentrations.

HORMONAL MILIEU DEFINED

Hormonal milieu: The integrated hormonal environment in which all physiological
processes occur. It is the net effect of hormone concentrations, binding protein levels,

i receptor density, receptor sensitivity, and intracellular signalling efficiency. Coaching

interventions aim to optimise the milieu, not manipulate individual hormones in isolation.

_________________________________________________________________________________________________________________________________

1.4 The Principle of Hormonal Primacy

When designing interventions for body composition, the hormonal environment takes

precedence over isolated nutritional or training variables within physiological ranges. A client

with suboptimal testosterone, elevated cortisol, or disrupted thyroid function will not

respond predictably to standard protocols. The coaching hierarchy must therefore begin

with hormonal assessment as a prerequisite to programme design. This does not mean

every client needs blood work; it means every coach must understand the hormonal

signatures of common presentations (low energy, poor recovery, unexplained fat gain) and

know when to refer for clinical evaluation.
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CHAPTER SUMMARY

The endocrine system is the master regulator of body composition and performance.
Hormones are classified as peptide, steroid, or amino acid derivatives, each with distinct
mechanisms and time courses. The hormonal milieu — the integrated net effect of all
hormones, receptors, and binding proteins — determines the outcome of any training or
nutritional intervention. Coaching interventions should be designed with hormonal primacy
in mind: assess the hormonal environment before prescribing protocols.
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