
1

Appendix
To provide some typical examples of the general issue that we are discussing in our paper, we
here give some citations from the literature (in chronological order) about states of presumed
unconsciousness, taken from articles referenced in the main text. We do not imply that these
citations indicate that the authors were not aware of the issues discussed in this paper or think
that the brain states they refer to are necessarily examples of complete unconsciousness. In fact,
personal communications with several of the authors indicates that they are well aware of these
issues. However, if taken literally, the exact wording of these citations often do not seem to
clearly reflect this awareness, but may rather seem to refer more to traditional “common-sense”
views that seem incompatible with more recent evidence, e.g. reports of frequent dreaming
during anesthesia and slow-wave sleep. It is important to note that in some of the papers
referenced below, the terms used are explicitly or implicitly operationalized (e.g.
unconsciousness = unresponsive states with lack of retrospective report) or treated with more
nuance (e.g. states can be more or less unconscious, or general anesthesia being a state of
unconsciousness at least parts of the time).

---

“It seems likely that the essential features of consciousness are probably not usually present in
slow-wave sleep, nor under a deep anaesthetic. Rapid Eye Movement (REM) or dreaming sleep
is another matter. It seems to us that a limited form of consciousness often occurs in REM sleep.”
(Crick & Koch, 1990)

“We hypothesized that a similar breakdown of cortical effective connectivity may underlie loss
of consciousness (LOC) induced by pharmacologic agents [midazolam].” (Ferrarelli et al., 2010)

“PCI discriminates between consciousness and unconsciousness in healthy individuals.” and
“[...] unconscious (sleep- and anesthesia-mediated loss of consciousness).” (Casali et al., 2013)

“Why does consciousness fade early in sleep, although the brain remains active? Why is it lost
during generalized seizures, when neural activity is intense and synchronous?” (Oizumi et al.,
2014)

“As an experimental paradigm, anesthesia allows consciousness to be reliably and reproducibly
abolished in healthy individuals.” (MacDonald et al., 2015)

“These findings are theoretically relevant, confirming the prediction that loss of consciousness
during anesthesia is tied to a reduction of brain complexity [...]” (Sarasso et al., 2015)

https://paperpile.com/c/mMQtmO/QVcd
https://paperpile.com/c/mMQtmO/6wH1
https://paperpile.com/c/mMQtmO/XEux
https://paperpile.com/c/mMQtmO/XEux
https://paperpile.com/c/mMQtmO/bRQx
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“By contrast, when subjects are considered unconscious and do not report any dreams, like
typically in non-REM (NREM) sleep early in the night, in propofol-, xenon-, or
midazolam-induced anesthesia and in the unresponsive wakefulness syndrome/vegetative state,
[...]“ (Nieminen et al., 2016)

“[...] our measures provide direct evidence for a breakdown of differentiation between regions
and diversity of brain states explored, during states of unconsciousness [NREM sleep] [...]”
(Schartner et al., 2017)

“Sleep is the only time in which consciousness fades under normal physiological conditions:
subjects awakened from sleep, especially early in the night, report that they were not
experiencing anything up to 30% of the time. At other times, subjects awakened from sleep
report dreams — a stream of vivid experiences that occur despite being immobile, unresponsive,
and largely disconnected from the environment. Thus, unlike wakefulness, sleep can be
associated with either the presence or absence of conscious experiences.” (Siclari et al., 2018)

“The search for such tools should be guided by scientific findings related to changes in brain
activity induced by loss of consciousness in general, and general anesthesia in particular. Over
the past decades, studies have revealed many reproducible changes in electroencephalography
(EEG) activity related to anesthesia-induced loss of consciousness, […]” (Juel et al., 2018)

“For instance, the default-mode network (DMN) is more or less preserved during unconscious
states [general anesthesia]” (Northoff & Lamme, 2020)

“These findings may enable novel monitors of the anaesthetic state that can distinguish sensory
disconnection and unconsciousness [in dexmedetomidine, sleep, and propofol], and these may
provide novel insights into the biology of arousal.” (Casey et al., 2022)
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