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Abstract
For patients under anesthesia, it is extremely important to be able to ascertain from a scientific, third-
person point of view to what extent consciousness is correlated with specific areas of brain activity. Errors in 
accurately determining when a patient is having conscious states, such as conscious perceptions or pains, can 
have catastrophic results. Here, I argue that the effects of (at least some kinds of) anesthesia lend support to 
the notion that neither basic sensory areas nor the prefrontal cortex (PFC) is sufficient to produce conscious 
states. I also argue that it this is consistent with and supportive of the higher-order thought (HOT) theory of 
consciousness. I therefore disagree in some ways with Mehta and Mashour (2013), who argue that evidence 
from anesthesia mainly favors a first-order representational (FOR) theory, as opposed to HOT theory (and 
many other theories, for that matter).
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For patients under anesthesia, it is extremely important to be able to ascertain 
from a scientific, third-person point of view to what extent consciousness is correlated 
with specific areas of brain activity (Mashour 2010, Hutt and Hudetz 2015a). Errors 
in accurately determining when a patient is having conscious states, such as conscious 
perceptions or pains, can have catastrophic results. Here, I argue that the effects of (at 
least some kinds of) anesthesia lend support to the notion that neither basic sensory 
areas nor the prefrontal cortex (PFC) is sufficient to produce conscious states. I also argue 
that it this is consistent with and supportive of the higher-order thought (HOT) theory 
of consciousness (Rosenthal 2005, Gennaro 2012). I therefore disagree in some ways with 
Mehta and Mashour (2013) who argue that evidence from anesthesia mainly favors a 
first-order representational (FOR) theory as opposed to HOT theory (and many other 
theories, for that matter).

1. Introduction and Terminology
Perhaps the most fundamental and commonly used notion of “conscious” is 

captured by Thomas Nagel’s famous “what it is like” sense (Nagel 1974). When we are 
in a conscious mental state, there is “something it is like” for us to be in that state from 
the subjective or first-person point of view. When we smell a rose or have a conscious 
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visual experience, there is something it “seems” or “feels like” from our own perspectives. 
An organism such as a bat is conscious if it is able to experience the world through its 
echolocation senses. There is also something it is like to be a conscious creature, whereas 
there is nothing it is like to be a table or tree. This is primarily the sense of “conscious 
state” used throughout this article. “What it’s like” basically means “how a conscious state 
is for the subject.”

Let us also keep in mind the distinction between state and creature consciousness 
(Rosenthal 1993). We sometimes speak of an individual mental state, such as a pain or 
perception, as being conscious. On the other hand, we also often talk about organisms or 
creatures as conscious, such as when we say that “human beings are conscious” or “cats are 
conscious.” Creature consciousness is simply meant to refer to the fact that an organism is 
awake, as opposed to sleeping or in a coma. However, some kind of state consciousness is 
normally implied by creature consciousness; that is, if a creature is conscious, then it must 
have conscious mental states. Perhaps there are cases where one is state conscious but 
not creature conscious, such as when one is having a vivid dream. Another possible case 
is “locked-in syndrome,” which is a medical condition where brain damage has affected 
only motor functions and leaves the patient immobile and unresponsive to stimuli but 
consciousness remains normal. Mashour and LaRock (2008) refer to locked-in syndrome 
as the “inverse zombie problem,” that is, cases of internally experienced consciousness 
without any behavioral sign, as opposed to the hypothetical philosopher’s “zombie,” who 
is not conscious but behaves in a manner indistinguishable from a conscious human. In 
this and other related troubling cases, such as persistent vegetative states or minimally 
conscious states, significant ethical concerns also frequently arise (Braddock 2017). 

2. Some Evidence from Anesthesia
The overall available evidence strongly suggests that anesthesia (such as propofol 

and ketamine) primarily causes the suppression of “feedback” and “top-down” brain 
mechanisms or connectivity (e.g., Hudetz 2012; Lee et. al. 2013; Crone 2017). It will be 
helpful to review in some detail the findings and conclusions recently reached by experts 
in the field. For example, Hudetz explains that “networks based on the posterior parietal-
cingulate-precuneus region as a hub and on the nonspecific thalamus are putative 
candidates for the neural correlate of the state of consciousness [NCCs]” (Hudetz 2012, 
299). These areas, he notes, are “prime candidates for the functional networks of the 
forebrain that play a critical role in maintaining the state of consciousness” (Hudetz 2012, 
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291). Notice that there is no specific mention of the PFC or basic sensory areas as loci for 
the NCC. 

In a similar fashion, Schrouff et al. (2011, 203) tell us that “results show that deep 
sedation [due to propofol] was associated with reduced interactions between all…
associative cortices…However…the functional interactions of parietal areas were 
deteriorated to a significantly larger extent than those of frontal or temporal areas.” 
Alkire, Hudetz, and Tononi (2008, 876) explain that “unconsciousness is likely to ensue 
when a complex of brain regions in the posterior parietal area is inactivated.” Thus, there 
is continued emphasis on parietal brain areas as central to when a subject is having a 
conscious experience.

Crone et al. (2017) likewise do not focus on the PFC but rather conclude that: 

the data show that loss of consciousness, at least in the context of 
propofol-induced sedation, is marked by a breakdown of corticopetal 
projections from the globus pallidus. Effective connectivity between 
the globus pallidus and the ventral posterior cingulate cortex…fades 
in the transition from lightly sedated to full loss of consciousness and 
returns gradually as consciousness recovers. (Crone et al. 2017, 2727)

Further, Hutt and Hudetz (2015b) summarize Blain-Moraes et al. (2014) by explaining 
that in surgical patients “anesthetic-invariant electroencephalographic effects occur in 
cortical top-down connectivity. Specifically, ketamine is found to suppress fronto-parietal 
functional and directional connectivity, similar to that produced by propofol” (Hutt and 
Hudetz 2015b, 4). They conclude that 

the formerly favored bottom-up mechanisms of anesthetic action 
focusing on subcortical arousal centers and ascending thalamocortical 
information transfer are contrasted with the more recent cortical top-
down explanations that are inherent to conscious perception and appear 
to be the preferential target of anesthetic modulation. Substantial 
electrophysiological and neuroimaging evidence from animal and 
human investigations supports the top-down mechanisms as a causally 
sufficient explanation for anesthetic-induced unconsciousness. (Hutt 
and Hudetz 2015b, 4) 

Hudetz and Mashour (2016) frame the matter in the following way: 

After a … dose of propofol, highly connected “hubs” in the brain 
undergo a reconfiguration, with connectivity patterns in the posterior 
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parietal cortex being disrupted. Much like an airport system, a 
disrupted hub would entail a reduction in incoming traffic, which is 
exactly what is observed in the form of reduced communication from 
frontal cortex to posterior parietal cortex. (Hudetz and Mashour 2016, 
1233)

Many of the above authors also emphasize the need for necessary connectivity and 
interaction between different areas of the brain. In addition, Boveroux et al. (2010) show 
that anesthetic-induced unconsciousness is not correlated with inactivation of primary 
sensory cortical areas. Transverse and sagittal sections of primary visual and the auditory 
cortices during wakefulness and propofol-induced unconsciousness show the relative 
preservation across states. That is, neural activity in the primary visual and auditory 
cortices is preserved while the patient is under anesthesia. Thus, it seems that whatever 
generally makes a visual or auditory mental state conscious cannot be within the primary 
cortices. Much the same seems to be the case for various other kinds of conscious states, 
such as emotions and pains. Indeed, fear and pain, for example, seem to essentially 
involve an emotional element or cognitive attitude (Baars and Gage 2010, Ch. 13). The 
limbic system, for example, contains some subcortical structures (such as the amygdala 
and hypothalamus) as well as some cortical structures (such as the cingulate gyrus). 
Indeed, the neural realization of pain and emotion is fairly complex and also distributed 
in different brain areas. In any case, the overall idea is that for normal conscious states, 
there are “lower” areas of brain activity accompanied higher-level top down cortical 
interaction. As we have seen, anesthesia mainly disrupts the top-down neural activity. 

3. Support for HOT Theory
I think that the above, in turn, provides some support for the view that having 

conscious states requires having higher-order thoughts (HOTs) most often located in-
between early sensory areas and the prefrontal cortex (PFC). The HOT theory of 
consciousness says that what makes a mental state conscious is that there is a suitable 
higher-order thought directed at the mental state (Rosenthal 2005; Gennaro 2012). HOTs 
are “meta-psychological” or “metacognitive” states, that is, mental states directed at other 
mental states. HOT theory is primarily concerned with explaining how conscious mental 
states differ from unconscious mental states. 

Let’s back up for a moment. A central question which should be answered by any 
theory of consciousness is: What makes a mental state a conscious mental state? That 
is, how do we distinguish between unconscious mental states and conscious mental 
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states? HOT theorists put significant initial weight on what has come to be known as the 
transitivity principle (TP).

TP: Conscious states are mental states that I am “aware of” in some 
sense.

TP seems intuitively true and perhaps even true by definition. When I am in a conscious 
visual state, I am aware of being in that state. On the other hand, unconscious states 
are those mental states of which I am not aware. I am not aware of being in my current 
unconscious states. If I am having a subliminal perception, then I am not aware of being in 
that state. For various reasons, many (including myself) hold that such “meta-awareness” 
is best understood as a thought composed of concepts, as opposed to, say, a perception.1 

There is an important and very relevant additional subtlety to HOT theory, however. 
When a conscious mental state is a first-order world-directed state the higher-order 
thought (HOT) is not itself conscious; otherwise, circularity and an infinite regress would 
follow. In such cases, we are unaware of the HOTs themselves since our conscious focus in 
world-directed. But when the HOT is itself conscious, there is a yet higher-order (or third-
order) thought directed at the second-order state. In this case, we have introspection 
which involves having a conscious HOT directed at an inner mental state. When one 
introspects, one’s attention is directed back into one’s mind, but when one has a first-
order conscious state one’s attention is outer-focused (see figure 1).

My view is that HOTs, especially the unconscious HOTs that accompany first-order 
conscious states, need not occur in the prefrontal cortex (PFC) area. This also seems to be 
supported by recent work on anesthesia, as we have already seen to some extent (more 
on this below). So, although HOT theory demands that conscious states be distributed 
to some degree in the brain (i.e., beyond basic sensory areas), I opt for a more moderate 
view with more limited neural connections required (e.g., recurrent feedback loops), 
especially with respect to first-order conscious states.2

1.	 HOT theory is most often contrasted with HOP (higher-order perception) theory. See e.g. Gennaro (2004), 
Rosenthal (2004), and Gennaro (2012, chapter 3) for much more discussion of alternative HO theories.

2.	 Actually, I prefer to treat the lower-order state and the unconscious HOT as parts of a single complex 
unified state. This is a position I have called the “wide intrinsicality view” or WIV (Gennaro, 1996, 2006, 
2012).
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World-Directed Conscious 
Mental States
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World-Directed Conscious 

Mental State
World-Directed Conscious 

Mental State

One’s conscious attention is 
directed at the outer world.

One’s conscious attention is 
directed at one’s own mental 
state.

Figure 1. The Higher-Order Thought (HOT) Theory of Consciousness

At the neural level, then, we might borrow from Gerald Edelman and others who 
have argued that feedback loops (or “reentrant pathways” or “back projections”) in the 
neural circuitry of the brain are essential for conscious awareness (Edelman and Tononi 
2000a; 2000b). As Patricia Churchland once put it, “The idea is that some neurons carry 
signals from more peripheral to more central regions…while others convey more highly 
processed signals in the reverse direction. . .It is a general rule of cortical organization 
that forward-projecting neurons are matched by an equal or greater number of back-
projecting neurons” (2002, 148–149). The brain structures involved in loops seem 
to resemble the structure of at least some form of HOT theory; namely, lower-order 
and higher-order states mutually interacting to produce conscious states. Edelman and 
Tononi, for example, sometimes emphasize the global nature of conscious states, and 
it is reasonable to interpret this as the view that conscious states comprise both the 
higher-and lower-order states. What they call the “dynamic core” is generally “spatially 
distributed and thus cannot be localized to a single place in the brain” (Edelman and 
Tononi 2000a, 146). 
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Other related support comes from Victor Lamme (2003; 2004) who argues that 
recurrent processing is necessary before the properties of an object are attentively 
grouped and the stimulus can enter consciousness. Based on experimental results, such as 
texture segregation and visual search tasks, Lamme argues that the so-called “feedforward 
sweep” is not sufficient for consciousness. Lamme also explains that “backward masking” 
renders a visual stimulus invisible by presenting a second stimulus shortly after the first 
(about 40 milliseconds later, but perhaps up to 110 msecs). Nonetheless, the masked 
(invisible) stimulus still evokes significant feedforward activation in visual and even 
nonvisual areas. It seems that the feedback interaction from higher to lower visual areas is 
suppressed by backward masking, thereby disrupting reentrant processing and inhibiting 
the production of a conscious states (Fahrenfort, Scholte, and Lamme 2007; Kouider and 
Dehaene 2007). This suggests that neural activity beyond basic sensory areas is necessary 
in order to have a conscious perceptual state.

To use one nonvisual example, consider tactile awareness in the somatosensory 
cortex, extensively reviewed in Gallace and Spence (2010). Once again, there seems 
to be evidence of feedback activity from higher brain areas necessary for conscious 
tactile experiences. Gallace and Spence explain that “activation of early sensory areas is 
insufficient to sustain awareness of tactile sensations. . . . Higher order structures seem 
necessary” (2010, 50). So, we might say, that tactile information becomes conscious when 
earlier somatosensory areas trigger a feedback signal from a higher-order representation. 

4. Mehta and Mashour’s Argument
I therefore disagree to some extent with Mehta and Mashour (2013; M&M 

hereafter), who argue that evidence from anesthesia mainly favors a first-order 
representational (FOR) theory, as opposed to HOT theory (and many other theories, for 
that matter). A FOR theory of consciousness is one that attempts to explain and reduce 
conscious experience primarily in terms of world-directed (or first-order) intentional 
states (e.g. Tye 2000, Dretske 1995). 

M&M start out by noting that 

a complete theory of consciousness must explain…first …what we 
term general consciousness: what makes a state conscious at all, as 
opposed to wholly unconscious. This should explain the difference 
between, e.g., one’s conscious state when one sees a red thing and 
one’s unconscious state when one is anesthetized…. Second…specific 
consciousness: what gives a state its specific phenomenal character [or 
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“content”], rather than some alternative phenomenal character. This…
should explain the difference between one’s conscious state when one 
sees something red and one’s conscious state when one sees something 
green (or hears a loud noise, or feels pain). (Mehta and Mashour 2013, 
2) 

M&M also define two broad types of systems that participate in conscious processing, 
namely 

sensory systems [which] are dedicated to the detection of highly 
specific perceptible features [which] may be tuned to modality-specific 
properties (such as color and tone) or properties detectible via multiple 
modalities (such as motion and spatial location)…[and] post-sensory 
systems [which] perform a broad variety of functions, including 
modulation of sensory processing via top-down attention... (Mehta 
and Mashour 2013, 2)

But then, M&M tie HOTs mainly to the prefrontal cortex (PFC) when they say the 
following: 

Lau and Rosenthal (2011) hypothesize that higher-order 
representations are harbored in post-sensory systems, such as posterior 
parietal regions and especially the dorsolateral prefrontal cortex, 
while first-order representations are harbored in sensory systems. 
Although this neural interpretation is not forced on higher-order 
representationalists, we will henceforth adopt it because (a) several 
higher-order representationalists have endorsed this interpretation, and 
(b) higher-order representationalism is very difficult to test scientifically 
without some neural interpretation. Given this interpretation, higher-
order representationalists identify post-sensory areas as the neural 
correlates of general consciousness ; they identify post-sensory 
and perhaps also sensory areas as the neural correlates of specific 
consciousness (Mehta and Mashour 2013, 3, my emphases).

So, it turns out that one main reason that M&M favor FOR over HOT theory is that 
they suppose that all (most?) HOT theorists think that HOTs mainly occur in “post 
sensory systems…especially the dorsolateral prefrontal cortex.” But, when we look closely 
at M&M’s own paper, we can see that much of the evidence they cite, at minimum, 
equally favors HOT theory and the same surely goes for the other anesthesia evidence 
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cited earlier. That is, anesthesia primarily targets post-sensory areas but not the PFC. One 
would expect HOTs to occur in post-sensory areas. To be fair, M&M do ultimately concede 
that a modified HOT theory could accommodate the data.

As M&M rightly acknowledge, and as we saw earlier, there is other supportive 
evidence from Lamme and colleagues. M&M ask us to 

consider visual processing, which includes both a fast feedforward 
sweep and slower recurrent processing loops. In the feedforward 
sweep, which is completed in about 100ms, activation proceeds in a 
swift, unidirectional cascade from the retina, to the lateral geniculate 
nucleus of the thalamus, to V1 in the occipital cortex, to higher 
visual processing areas (includingV2, V3, V4, and V5), and finally 
to more rostral structures. By contrast, recurrent processing loops 
involve reciprocal information transfer between the cortical areas, 
and corresponding thalamic regions via horizontal and feedback 
connections. Recurrent processing may occur at many scales, from a 
local scale (within a sensory modality) to a global scale (implicating 
executive function or spanning different sensory modalities). (Mehta 
and Mashour 2013, 2-3)

Still, M&M do rightly suppose that “…the simplest explanation of the current data 
is that…post-sensory processing regions alone are the neural correlates of general 
consciousness. [But then they say that] “this result favors first-order representationalism 
and higher-order representationalism” (Mehta and Mashour 2013, 6). It seems to me, 
however, that it favors the higher-order approach much more so than FOR. As a matter 
of fact, Mashour (2014) elsewhere himself says that “there is growing evidence…
that general anesthetics disrupt higher-order cognitive processes and that networks of 
association cortex may be particularly susceptible to anesthetic effects…” (Mashour 2014, 
7). Similarly, he explains that “consciousness and anesthetic-induced unconsciousness 
are associated with multimodal association cortex rather than primary sensory cortex” 
(Mashour 2014, 2).

It is somewhat unclear to me how exactly a FOR theorist can suppose that post-
sensory areas constitute the locus of “general” consciousness. Presumably, it is because 
M&M understand FOR theories to include the notion that first-order conscious states 
must be “available to” post-sensory areas, that is, a conscious representation must be 
“available to” the subject as a reason for action and belief formation. They explain as 
follows: 
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according to [FOR] theory, consciousness is hypothesized to consist 
in (i) first-order representations directed at the world which (ii) are 
directly available to the subject for action selection, belief formation, 
planning, etc. Condition (i) embodies an approach to specific 
consciousness: the specific phenomenal character of a representation 
is determined wholly by its content. Condition (ii) complements this 
with an approach to general consciousness: for a representation to be 
conscious rather than unconscious is for it to be directly available to the 
subject for action selection, belief formation, planning, etc. (Mehta and 
Mashour 2013, 6).

But it is difficult to see how the mere “availability” to the subject for various purposes can 
make a representation conscious, at least as opposed to an actual HOT directed at the 
first-order representation. Similarly, it is unclear just how such a disposition can confer 
actual consciousness on an otherwise unconscious mental state. Further, and more to 
the point, when an anesthetic suppresses post-sensory activity, it is so much clearer that 
HOTs cannot occur in those areas and thus conscious states will not occur. On the other 
hand, what does it mean to say that the “availability” to the subject has been suppressed? 
How does an unconscious first-order representation “know” that such availability has 
been cut off? Isn’t the first-order state still “potentially” conscious in some sense? Why 
aren’t sensory areas enough to produce conscious states if sensory area mental states are 
merely disposed to be made aware of by post-sensory states?3 

It is worth briefly noting here that Flohr (2000) has argued that N-methyl-D-
aspartate (NMDA)-mediated transient neural assemblies are essential to consciousness 
based on evidence from anesthesia. Flohr also cites HOT theory approvingly as a way 
to explain the overall structure of conscious states and the effects of anesthesia. The 
idea is that anesthetics destroy conscious mental activity because they interfere with 
the functioning of NMDA receptors. According to Flohr, the activation of the NMDA 
system is necessary for the mechanisms underlying consciousness. Flohr explicitly relates 
his theory to higher-order accounts of consciousness by arguing that the NMDA synapse 
implements the binding mechanism that the brain uses to produce widely distributed 
representations (Flohr 2000, 252–253). One potential problem with Flohr’s account 
might be that he is focused too narrowly on overall creature consciousness in the sense of 

3.	 Thanks to Benedicte Veillet for pressing this point. For more on these themes and different FOR and HOT 
theories, see Rosenthal 2004 and Gennaro 2012, chapter 3.
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a creature being awake or aware of its surroundings (as opposed to state consciousness). 
In some ways, however, his emphasis makes sense when thought of from the point of 
view of anesthesia and neurochemistry. The question is indeed often about whether or 
not the patient is unconscious or when the person loses consciousness. Of course, we still 
want to know if the patient is experiencing any conscious states, and especially pains.

5. HOT Theory and the PFC
If we are correct thus far and anesthesia does not mainly target PFC areas, it would 

seem that a HOT theorist should look elsewhere for where at least many HOTs occur in 
the brain. Thus, I have argued elsewhere (Gennaro 2012, ch. 9) that HOT theory need not 
be committed to the view that the PFC is required for having conscious states, contrary 
to Kriegel (2007) and Block (2007) who (like Lau and Rosenthal) also suppose that HOT 
theorists hold that HOTs are realized in the PFC. Still, it is likely true that the PFC is 
required for the more sophisticated introspective states, but this is not a problem for HOT 
theory because it does not require introspection for merely having first-order (outer-
directed) conscious states (see figure 1 again). 

On Kriegel’s theory, for example, three “elements” are required for NCCs:

1.	 A “floor-level” (or first-order) representation,

2.	 A “higher-order” representation of (1), and

3.	 The “functional integration” of (1) and (2) into a single unified 
state via some binding mechanism.

The likely NCCs for the floor-level representations will depend on the modality, such 
as V1-V5/MT for perceiving a moving patch of blue color. According to his view, this 
has to do with the contents of consciousness (or “specific” consciousness, using M&M’s 
terminology), as opposed to consciousness as such (or “general” consciousness). So far 
so good, but then Kriegel says that the likely NCCs for the second-level or higher-order 
representations are in the PFC. In reply, we should point out that Kriegel’s discussion 
of his “second element” reflects some very sophisticated abilities, such as “executive 
functions” and “attentional control,” which are better understood as introspective 
capacities. Again, it might very well be that these higher cognitive capacities are indeed 
subserved by PFC activity but there is no reason to think that they are required for having 
first-order conscious mental states (even according to HOT theory).
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Block (2007, 485) also states that “since frontal areas are likely to govern higher-
order thought, low frontal activity in newborns [and most animals?] may well indicate a 
lack of higher order thoughts about genuine sensory experiences.” Although I agree with 
Block that PFC activity is not necessary for having first-order conscious states, I disagree 
with the claim that “frontal areas are likely to govern higher-order thought,” unless he 
primarily means introspection; that is, conscious HOTs. In short, a HOT theorist is not be 
committed to the view that PFC activity is required for having all conscious states. This 
is also important in order to counter the frequently made charge that HOT theory rules 
out infant and (most) animal consciousness (Seager 2004). Indeed, one HOT theorist 
has accepted this otherwise undesirable consequence of HOT theory (Carruthers 2000, 
2005).4 It is also clear from the evidence adduced earlier that neural activity in post-
sensory areas (but not including the PFC) result in first-order conscious states and are 
responsible for general consciousness. After all, it is suppression of activity in those areas 
which eliminate consciousness.

In addition to the anesthesia-based evidence cited thus far, there are independent 
reasons to think that conscious states occur without the PFC. For example, conscious 
experience is not eliminated entirely when there is extensive PFC damage, even 
in lobotomies (Pollen 2003). And when subjects are engaged in a perceptual task or 
absorbed in watching a movie, there is widespread neural activation but little PFC 
activity (Goldberg, Harel, and Malach 2006). Although other studies do show some 
PFC activation in similar experiments, this is mainly because of the need for subjects to 
report their experiences and the PFC is likely to be activated when there is reflection or 
introspection about one’s experiences.

But is there any positive reason to think that unconscious HOTs can occur outside 
of the PFC? I think there is. Assuming that HOTs can be understood as a form of self-
consciousness, as seems reasonable I think, unconscious HOTs might then be regarded as 
a kind of “pre-reflective” self-consciousness (as opposed to reflective or introspective self-
consciousness). Newen and Vogeley (2003), for example, go so far as to distinguish five 
levels of self-consciousness ranging from “phenomenal self-acquaintance” and “conceptual 
self-consciousness” up to “iterative meta-representational self-consciousness.” Citing 
numerous experiments, they point to various “neural signatures” of self-consciousness, 
but the PFC is rarely mentioned, and then, usually only with regard to the more 
sophisticated forms of self-consciousness. Other brain areas are much more prominently 

4.	 But see e.g. Gennaro 2009, Gennaro 2012, chapters 7 and 8, for my most recent attempts to rebut that line 
of argument.
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identified, such as the medial and inferior parietal cortices, the temporo-parietal cortex, 
the posterior cingulate cortex, and the anterior cingulate cortex. 

Even when considering the neural signatures of “theory of mind” and “mindreading,” 
Newen and Vogeley cite experiments indicating that such meta-representation is best 
located in the anterior cingulate cortex and also showed activation in the right temporo-
parietal junction and the medial aspects of the superior parietal lobe. Related, and more 
recent, support for this position can be found, for example, in the work of Rebecca Saxe, 
who has extensively studied brain regions most associated with thinking about other 
people’s thoughts, sometimes called “mindreading” and involving a so-called “theory 
of mind” (Saxe 2009; 2010). The temporo-parietal junction, the posterior cingulate, the 
medial precuneus, and parts of the temporal sulcus are identified as the primary sites for 
this kind of cognition.

6. Worries about NCCs?
One might wonder if we are playing too fast and loose with talk of NCCs. At the 

least, it is important to avoid several problems and potential pitfalls when discussing 
evidence related to NCCs. For example, one issue is determining exactly how the NCC 
is related to consciousness. Although a case can be made that many NCCs are necessary 
for conscious mentality, it is sometimes unclear if they are sufficient. For one thing, 
many candidates for NCCs can also occur unconsciously, such as feedback loops in earlier 
sensory areas. Second, there are obviously other background conditions that must obtain 
(e.g., breathing, proper blood flow) in order for a given NCC to suffice for consciousness. 
Even pinning down a narrow-enough necessary condition is not as easy as it might seem. 

A related worry has to do with the very use of the term “correlate.” As any 
philosopher, scientist, and even undergraduate student should know, saying that 
“A is correlated with B” is rather weak by itself (though it can be an important first 
step), especially if one wishes to establish a stronger causal or identity claim between 
consciousness and neural activity. Even if a solid correlation can be established, we cannot 
automatically conclude that there is an identity relation. One might even suppose that 
the search for NCCs is somewhat neutral with respect to the metaphysics of mind, though 
a materialist might urge us at some point to accept an identity claim on the basis of the 
principle of simplicity. Still, perhaps A causes B or B causes A, and that’s why we find the 
correlation. Maybe there is even some other neural process C that causes both A and B. 

Chalmers (2000) presents several useful distinctions and definitions for the purpose 
of conceptual clarity (cf. Block 2007; Hohwy 2007). For one thing, we should distinguish 
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between having the conscious mental state itself (or “vehicle”) and its content. Thus, 
Chalmers presents the following definitions:

A content NCC is a neural representational system N such that the 
content of N directly correlates with the content of consciousness. 
(Chalmers 2000, 20; italics mine).

A state N1 of system B is a neural correlate of phenomenal property 
P if N’s being in N1 directly correlates with the subject having P. (22; 
italics mine).

In our discussion of anesthesia, we must be careful not to suppose that post-sensory brain 
areas determine what M&M call “specific” consciousness; that is, the content NCCs of 
conscious perceptual states. Actually, some HOT theorists think that it takes both sensory 
and post-sensory areas to produce specific consciousness in the sense that the first-order 
content must be properly referenced or matched by the HOT’s content (Gennaro 2012).5 
In any case, we have already seen that general consciousness is not realized in basic 
sensory areas and is likely to be in various post-sensory areas. This is more like what 
Chalmers has in mind by “state” NCC as opposed to the “content” NCC. 

It is then important to recognize that any interesting NCC would at least need 
to isolate the minimal brain area responsible for a conscious state. Thus, one finds the 
following:

An NCC is a minimal neural system N such that there is a mapping 
from states of N to states of consciousness, where a given state of 
N is sufficient, under conditions C, for the corresponding state of 
consciousness. (Chalmers 2000, 31; italics mine).

From the evidence we have examined regarding anesthesia, it certainly seems as if the 
minimal neural system N in question would include both sensory and post-sensory areas 
when one is having a conscious first-order perceptual state. Each area is necessary for 
conscious states, but they are jointly sufficient for the relevant state of consciousness. To 
be more specific with regard to post-sensory areas, the posterior parietal and cingulate 
cortices seem to be especially important.

5.	 There is significant disagreement on this matter among HOT theorists, such as what would happened if or 
when a HOT’s content misrepresents its target mental state or even when there is no target state at all. See 
Gennaro (2012, chapters 4 and 6) for some discussion. 
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Others make similar remarks and distinctions with respect to NCCs, such as when 
Block (2007, 489) explains that a “minimal neural basis is a necessary part of a neural 
sufficient condition for conscious experience,” and when Koch (2004, 16) tells us that 
the NCC is “the minimal set of neuronal events and mechanisms jointly sufficient for 
a specific conscious percept.” The main point is to find a neural correlation that is a 
reasonably interesting subset of the entire brain activity at a given time. It would be 
much less informative, and perhaps just trivial, to learn that the entire brain is sufficient 
for having a conscious state. In a similar vein, one might distinguish between the core 
and total NCC. The core neural basis of a conscious state is the part of the total neural 
basis that distinguishes conscious states from states with other conscious contents. 
This is very much like what M&M call “specific” consciousness and what Chalmers 
calls the “content NCC.” The total neural basis of a conscious state is itself sufficient for 
the instantiation of that conscious state (Block 2007, 482). Once again, this seems to 
involve both sensory and post-sensory areas. We also need to distinguish the NCC from 
what might be viewed as other “enabling conditions,” which refer to other aspects of a 
functioning body, such as proper blood flow and functioning lungs and heart (see Block 
2007, 485-486, for some discussion). There may be deeper problems here as well and 
perhaps we even need new experimental approaches (Hohwy 2009). At the least, it is 
also crucial to design experiments with controls such that the only difference between a 
pair of trials is the presence of consciousness. We can then use, say, functional magnetic 
resonance imaging (fMRI) to ascertain any neural differences between such cases. 
Neurophysiologists sometimes use the “subtraction method;” namely, subtract control 
or constant background neural activity from the neural activity of a given task which 
involves conscious perception.

7. Conclusion
The effects of (at least some kinds of) anesthesia lend support to the notion that 

neither basic sensory areas nor the prefrontal cortex (PFC) is sufficient to produce 
conscious states. Rather, it takes the combination of sensory areas and post-sensory areas 
(not including the PFC) in order for there to be a first-order conscious state. It was also 
argued that it this is consistent with and most supportive of the higher-order thought 
(HOT) theory of consciousness. Still, we must be careful as to how to characterize the 
NCCs in question.
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