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Repair has an energy budget, but energy is not its only limit Repair requires
ATP-dependent synthesis, cell migration, immune coordination, and
physical rebuilding. The controversy in this paper is the possibility that
insufficient energy availability can prevent a biologically appropriate repair
program from completing even when the original injury has stopped. This is
different from the claim that every chronically ill patient needs more
calories or that fatigue reveals mitochondrial dysfunction. Energy is a
measurable set of fluxes and compartmental demands; the model must
identify where supply, production, or utilization fails.

A healing wound provides a simple example. Protein synthesis, angiogenesis, cell division, and matrix
deposition have energetic costs. Severe malnutrition can interfere with these processes, yet the same
wound may fail because of ischemia or infection despite adequate food. Conversely, obesity does not
guarantee adequate tissue-specific nutrient availability. Energy deficiency should therefore be a
proposed rate-limiting cause in particular settings, not the universal explanation for poor healing.

Measuring supply separately from expenditure The thesis predicts that a
defined subset of patients with impaired recovery will exhibit a mismatch
between physiological demand and energy supply or handling. A study
might measure body composition, protein intake, perfusion, functional
capacity, inflammatory burden, and changes in muscle protein balance
through rehabilitation. The essential result would be an interaction:
reducing a competing burden or improving nutritional adequacy should
produce a greater benefit specifically among participants exhibiting the
proposed energetic constraint. Plasma metabolites alone may not identify
cellular ATP availability; direct mitochondrial assays are not
interchangeable with whole-body fuel measures.

The stronger conceptual contribution is to treat repair as a competing claim on finite resources. A
patient simultaneously fighting infection, healing a fracture, sleeping poorly, and maintaining ordinary
activity does not have separate energy treasuries for each task. But the body also reallocates
substrates and responds hormonally, so a simple arithmetic “repair debt” cannot be assumed. What
matters is whether the predicted competition appears in temporal data and whether a safe
intervention releases the proposed limitation. If it does, energetic availability becomes a causal
therapeutic variable, not just a loose metaphor.
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Energy allocation becomes relevant at the moment of competing demands
A repair process may be delayed not only by reduced substrate intake but
by competing activity elsewhere in the body. Fever, infection, stress
signaling, and physical exertion change distribution of energy and building
materials. To prove this causes a repair limitation, investigators would need
to show more than a correlation between fatigue and healing. They would
need to measure the competing process, temporal changes in substrate
utilization, and the pace of specific repair milestones. Crucially, reducing an
inflammatory burden may improve healing for reasons other than freeing
calories.

A useful experiment would compare nutritionally adequate patients with similar injuries but different
inflammatory workloads, tracking protein balance and functional recovery. Interventions should remain
within accepted clinical care; intentionally exposing people to an infection or depriving them of needed
energy would not be justified. The Institute's novel prediction is that energy sufficiency is relational:
sufficient for resting maintenance may be insufficient for simultaneous immune defense and
regeneration. That is stronger than a generalized claim that cellular ATP is always low in chronic
illness.

Energy limitation needs an organ-specific account A person can have
adequate total caloric intake and still have inadequate protein for a
particular anabolic goal, insufficient perfusion of damaged tissue, or a
failure of mitochondrial utilization. Those are not equivalent kinds of
energetic limitation. A sound hypothesis should name the actual process
whose energy demand is unmet. Without this, “low energy” may merely
rename fatigue. In a study of postoperative recovery, measurements of
protein balance, perfusion and functional strength may be more informative
than an undifferentiated questionnaire about vitality.

The Institute's resource-competition model could predict that patients facing more simultaneous
inflammatory or regenerative demands need additional support to achieve the same functional
recovery. Yet providing more substrate may not help when infection or vascular obstruction is
dominant. That tension can guide a factorial study of nutritional adequacy and management of a
known competing burden. The outcome should be the pace and quality of repair, not merely higher
calories or blood nutrient concentrations. The model's validity depends on locating the actual limiting
step rather than treating energy as an all-purpose explanation.
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Distinguish a fuel deficit from a repair-process defect If a cell or organ fails
to rebuild despite adequate substrate delivery, the hypothesis should turn
toward the machinery of synthesis, signaling and structural organization.
Adding more energy will not solve a missing receptor, absent cell
population or disrupted mechanical scaffold. Conversely, limited substrate
or oxygen supply may render an otherwise competent repair program
ineffective. These differences could be probed through measured intake,
perfusion, anabolic response and organ-specific functional endpoints. The
more rigorous model treats energy as one necessary condition among
several, but asks whether it is the active bottleneck in the case under
study. That formulation is more controversial because it makes predictions
about which interventions should fail despite being theoretically helpful.

Detailed considerations from the original investigation

Energy is not merely a subjective feeling of vigor. Organisms maintain ATP synthesis, ionic gradients,
immune responses, tissue remodeling and behavioral activity under finite resource constraints. The
proposed question is whether limitations in available substrate, sleep quality or physiological reserve
can reduce the effectiveness or tolerability of otherwise sound interventions. This should be framed as
a domain-specific question, not a single universal “energy deficit” diagnosis.

In severe malnutrition, anemia or cardiopulmonary disease, capacity limitations are tangible. In chronic
fatigue presentations, however, subjective fatigue cannot be equated automatically with low
mitochondrial ATP production. Exertional intolerance, orthostatic physiology, inflammatory signaling,
autonomic function, sleep disorders and behavioral constraints may all matter. Energy expenditure
also adapts to prolonged weight loss. A well-designed capacity narrative differentiates supply,
utilization, perceived effort and recovery costs, rather than collapsing all four into a vague reserve
score.

The low-energy patient illustrates a crucial asymmetry: a treatment can be mechanistically indicated
but operationally difficult to deliver. A complex exercise prescription for someone with severe
exertional exacerbation, or extensive homework during severe insomnia, may fail for practical reasons
rather than lack of will. Yet genuine energy deficits must be differentiated from pain, depression, fear,
cardiopulmonary disease and other causes rather than assumed.

The main alternative is that low energy represents a downstream symptom of ongoing disease rather
than a causal barrier to treatment. Treating the underlying disease may improve energy without any
separate restoration phase. Moreover, some patients benefit from carefully supervised activity despite
initial discomfort, whereas others with post-exertional symptom exacerbation can worsen with
inappropriate graded exertion. Universal prescriptions would therefore be unsafe.

The useful prediction is conditional: baseline markers of exertional recovery and sleep may modify the
response to high-burden treatments or rehabilitation programs even after controlling for diagnosis and
severity. A model is weakened if these measures add no independent predictive information or merely
track already-recognized disease burden.
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The practical conclusion is to match intervention burden to the physiological state without abandoning
effective treatment. Capacity assessment is an adjunct to diagnosis and safety screening, not a
replacement.

Energy availability should be defined at the relevant scale, from whole-body dietary energy to tissue
perfusion and ATP generation; these levels are not interchangeable.

During rehabilitation after acute illness, inadequate protein-energy intake can limit rebuilding even
when activity and motivation are present.

Track substrate intake, body composition and functional endpoints while distinguishing dietary
insufficiency from endocrine, inflammatory or vascular mechanisms.
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independently verified. Newly checked evidence is identified separately. The mechanistic extensions are hypotheses
except where explicitly described as established physiology.

ABSURD HEALTH INSTITUTE / VOLUME THREE


https://doi.org/10.1056/NEJM199801153380307
https://doi.org/10.1016/j.cmet.2013.12.008

