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Abstract
RED-S demonstrates that inadequate energy availability can impair multiple systems in athletes. 
This paper asks whether analogous, milder energetic insufficiency may occur in the general 
population. The proposed term 'underpowered physiology' describes adaptive reductions in 
metabolic and behavioural output under chronic energetic stress.1,2,3,4

From RED-S to General Physiology
The tissues affected by low energy availability in athletes also exist in non-athletes. The 
unresolved question is not whether general humans need energy, but whether sports-derived 
thresholds and syndromes translate outside sport. EPK does not assume direct translation; it uses 
RED-S as physiological precedent for investigating energy sufficiency in the general 
population.1,2,3,4

Underpowered Physiology
Repeated dieting can reduce expenditure, spontaneous movement and recovery while increasing 
hunger. Underpowered physiology describes the resulting pattern of reduced output and 
diminished reserve. Fatigue, low movement tolerance, poor sleep and behavioural inconsistency 
are nonspecific, but when they cluster during prolonged restriction they may justify considering 
energetic state rather than assuming poor motivation alone.5,6

Obesity and Physiological Availability
A central challenge is that obesity appears incompatible with energy deficiency. EPK 
distinguishes stored energy from the current capacity to mobilise and use energy while 
maintaining normal physiological output. It does not call obesity starvation. It proposes that 
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substantial adipose stores can coexist with low spontaneous movement, poor recovery, impaired 
metabolic flexibility and strong compensatory responses to further restriction.5,6,7,8,9

Public Health Implications
If low energetic availability can contribute to declining movement and recovery outside sport, 
then repeated prescriptions to eat less and move more may become self-defeating in some 
already underpowered individuals. The alternative is not unrestricted intake, but restoration of 
physiological sufficiency followed by progressive rebuilding of movement capacity.

Conclusion
The concept of relative energy deficiency beyond sport is hypothesis-generating. Direct research 
is required before clinical thresholds or diagnostic language can be justified.
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Publication Note
This manuscript is part of the EPK (Energy Per Kilogram) paper series developed by Billy Craig, 
MSc. The paper should be cited as a working/preprint paper until peer-reviewed publication. 
EPK-specific propositions are presented as hypotheses where they extend beyond the cited 
evidence.


	Abstract
	From RED-S to General Physiology
	Underpowered Physiology
	Obesity and Physiological Availability
	Public Health Implications
	Conclusion
	References
	Publication Note

