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The proposition we defend

A brain can fail not because it lacks signal but because signal is no longer reliably separated from background
activity. We argue that a raised neural “noise floor” may unify selected symptoms of sensory overload, cognitive
fatigue, attention instability and abnormal perception. The proposed causal variable is the fidelity of network
computation, not a diagnostic category.

Neural circuits require signals to be distinguishable from background activity. This essay proposes that certain
disorders may involve reduced reliability of neural signaling because the cellular environment amplifies spontaneous
activity, disrupts inhibitory timing or weakens sensory filtering. “Noise floor” is a technical analogy; it is not an
accepted psychiatric diagnostic construct.

Why the mechanism deserves to be taken seriously

Astrocytic glutamate transport, potassium buffering, interneuron inhibition, myelination, neuromodulatory gain and
neurovascular support can all influence signal fidelity. Changes in one subsystem might increase trial-to-trial
variability or promote network instability even without gross neuronal loss. The concrete hypothesis is that combined
glial and metabolic stress can shift how strongly a circuit responds to irrelevant versus relevant inputs.

The causal argument

Neurons depend on precise inhibitory timing, astrocytic ion regulation, synaptic gain control and metabolic support. If
spontaneous firing rises or inhibition loses temporal coordination, a stimulus can generate less reliable information
despite normal sensory organs. Similarly, if activity-dependent energy supply lags demand, a circuit may function
adequately at rest but degrade under sustained cognitive load. This predicts a load-dependent phenotype:
worsening performance as the demand for precise discrimination rises. It also distinguishes neural noise from
simple low neural activity or global sedation.

Causal architecture under closer examination

A noise-floor hypothesis should define signal fidelity before borrowing the language of electronics. Sensory circuits
must convey information about external input despite spontaneous activity, internal predictions and competing
sensations. When inhibitory timing or synaptic reliability degrades, trial-to-trial responses may become more
variable. That variability could impair attention, working memory or sensory discrimination without producing gross
structural lesions. But several distinct processes can lower measured performance: increased spontaneous noise,
reduced evoked signal, delayed timing, fluctuating attention and impaired motor output. The same score on a
cognitive test cannot identify which has happened. A quantitative theory needs an observable parameter such as
stimulus-locked response variability, neural oscillatory synchrony, perceptual thresholds or error rates under
controlled signal strength. The hypothesis becomes clinically relevant when it predicts why performance deteriorates
under load, why some sensory settings are intolerable, and why restoration of inhibitory or metabolic support
reverses the effect.

A concrete physiological case
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Consider a patient who detects quiet sounds normally but cannot follow conversation in a busy room. Conventional
hearing tests may be unremarkable, yet temporally complex processing is impaired. A noise-floor account predicts
excessive variability, poor signal-to-noise discrimination or unstable neural synchrony under challenge. This does
not establish the cause: attentional disorders, peripheral processing deficits, sleep deprivation and medication
effects can generate similar profiles.

What established physiology already supports

Neural signal-to-noise ratio and inhibitory regulation are standard concepts in computational and systems
neuroscience. The speculative application is to treat persistent neuropsychiatric complaints as potentially
measurable failures of circuit reliability across tasks, rather than using “brain fog” as an undifferentiated outcome.

The strongest counterargument—and the answer

The strongest alternative is that apparent noise is simply reduced attention or effort, which can also create variable
task performance. A serious test must use objective electrophysiology and tasks that separate sensory detection,
decision criterion and motor response. The thesis should not be allowed to explain every symptom just because
almost every circuit contains noise.

Noise measures differ radically across EEG, neural recordings, behavior and subjective symptoms; some variability
is adaptive and essential to learning. Claims about hallucinations or ADHD cannot be inferred from a generic
increase in signal variance. Distinct psychiatric syndromes require separate explanatory evidence.

The discriminating experiment

Measure trial-to-trial variability, evoked response fidelity, spectral dynamics, inhibition and performance across
increasing task demands. Predefine whether the model predicts increased spontaneous fluctuations, reduced
stimulus-locked response or both. Compare against matched groups with fatigue and sleep loss. A mechanistic
manipulation of inhibition or metabolic supply would be most informative in an experimental model where cellular
parameters are observable.

The proposal should specify a measurable network parameter, a circuit, a patient phenotype and a predicted
dose-response relationship. If greater measured neural variability improves information processing, or is unrelated to
clinical symptoms, the claim must be narrowed. It also must be compared against established neurotransmitter and
network models.

Decisive comparisons and limits of inference

An especially useful experimental design manipulates signal complexity rather than asking only whether the
participant feels foggy. Visual or auditory tasks can vary background competition while holding the target constant. A
person with degraded filtering may perform well with a single clear stimulus yet deteriorate sharply with overlapping
inputs. Electrophysiology could test whether errors accompany loss of stimulus-locked neural fidelity, while separate
tests examine vigilance and sleepiness. A proposed role for astrocytic ion handling or energy supply must then be
established in a model where those parameters can be measured, not simply inferred from the task. The theory
should predict a specific interaction between load and reliability and should remain open to rival explanations such
as hearing impairment, migraine, seizures or medication sedation. A poor performance score after sleep deprivation
does not prove chronic neural noise. If careful phenotyping reveals a reproducible network-reliability deficit,
however, it would shift the explanatory target from average neurotransmitter concentrations to the conditions that
permit precise signaling. This opens a mechanistic bridge among metabolism, glia, neurovascular delivery and
cognition, without pretending a metaphor is already a disease entity.

A second prediction from the original model
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Signal fidelity should predict task-specific perception or cognition better than global labels such as “brain
inflammation.” Different circuits may show different noise properties, and some increases in variability may improve
rather than impair performance.

Why the hypothesis matters if correct

If abnormal neural reliability contributes to brain fog or sensory overload, the most valuable endpoint is not an
average electrical signal but the fidelity with which information survives increasing demand. A person may function
adequately with an isolated stimulus and fail when distractions or processing requirements rise. This gives the
hypothesis a characteristic dose-response curve based on task complexity. Researchers could then compare
subjective complaints with objective variability, evoked-response timing and inhibition, reducing reliance on broad
psychiatric labels. The strongest objection is that poor sleep, motivation or peripheral sensory dysfunction can
produce similar task deficits. That should be handled by controlled comparisons rather than by simply renaming all
cognitive impairment “noise.” A positive result would give metabolic, glial and vascular mechanisms a common
output to explain; degradation of reliable information processing. The bold claim is that intact anatomy and ordinary
average neurotransmitter activity do not guarantee a sufficiently quiet and coordinated neural environment for
precise thought.

The clinical and conceptual consequence

The claim is that psychiatric symptoms can arise from degraded computation in otherwise structurally intact circuits.
If correct, recovery could involve restoring environmental and temporal conditions for reliable signaling, not merely
stimulating or suppressing average neural activity.

This framework is useful for interdisciplinary hypothesis formation, but does not imply that “electrical noise” can be
cured by detoxification, arbitrary electrolyte mixtures or commercially marketed brain devices.

This framework is useful for interdisciplinary hypothesis formation, but does not imply that “electrical noise” can be
cured by detoxification, arbitrary electrolyte mixtures or commercially marketed brain devices.
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Editorial and clinical boundaries

This paper advances a causal thesis and identifies observations that would support or defeat it. It does not establish
a new diagnosis or treatment, and it should not be used to discontinue medically indicated care. Bibliographic entries
inherited from the original edition have not all been independently verified.
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