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The low-frequency oscillations model of hallucinations, pro-
posed by Juszczak [1], is based on the observation that the magni-
tude of EEG slowing (1–8 Hz) is correlated with the frequency of
occurrence of hallucinations in various neurodegenerative disor-
ders and delirium. Furthermore, both hallucinations and increased
delta and theta oscillations are present in healthy subjects intoxi-
cated with the anticholinergic drugs. According to the model,
pathological low-frequency oscillations may interfere with infor-
mation processing in two different ways leading to hallucinations.
First, pathological delta and theta oscillations may interfere with
the mechanisms of short-term memory leading to the excessive
activation of memory traces and to the intrusion of memories into
consciousness. Second, cyclic fluctuations in neuronal excitability
associated with the low-frequency oscillations may produce syn-
chronized noise in discharges of neurons. Next, the noise signals
propagate in neural networks storing representations of external
objects. It is assumed that representations of emotionally relevant
objects (e.g., spider, snake, man) are stored in networks with stron-
ger synaptic connections than representations of emotionally neu-
tral objects (e.g., tree, table). It is also expected that stronger
synaptic connections increase the probability that the noise signal
will activate the entire network. Therefore, the noise signal prefer-
entially activates representations of emotionally relevant objects.
Such noise-induced activation can be next reinforced by attention
leading to hallucinations.

This model has been considered too speculative and therefore it
has been published out of the mainstream of biomedical literature
[1]. However, there are a growing number of data supporting the
hypothesis. First, it has been confirmed that the oscillatory activity
is not merely a byproduct of neuronal activity but it has a causal
effect on perception in healthy subjects [2,3]. Second, it has been
found that noise signals are correlated only within highly intercon-
nected and feature-selective subnetworks [4] and that strongly
coupled neurons are easily activated by nonspecific stimulation
in contrast to weakly coupled cells [5]. These findings confirm that
the feature-selective networks constitute channels facilitating
propagation of noise and that their excitability depends on the
strength of synaptic connections. Finally, fear enhances coding of
sensory information [6] and nonspecific stimulation brings the
content of short-term memory into consciousness [7]. Therefore,
these data show that each aspect of the hypothesis is viable.

Although there are a growing number of studies investigating
the functional significance of the low-frequency oscillations in
healthy subjects, there is still little interest in understanding con-
tribution of aberrant oscillations to symptoms found in neurode-
generative disorders, delirium and drug poisoning. Therefore, it is
worth drawing attention to this problem.
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