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In his paper “Not a HOT Dream,” Miguel Ángel Sebastián argues that a certain species of 

higher-order representational theory is empirically undermined by data from the dreaming brain.  

Some higher-order (HO) theories, notably David Rosenthal’s higher-order thought (HOT) 

theory, seem committed to the claim that a crucial brain area implicated in phenomenal 

consciousness is the dorsolateral prefrontal cortex (dlPFC).  However, this region shows reduced 

activation in REM sleep when phenomenally conscious dreams occur, threating the HOT view.  

In this commentary, I will present Sebastián’s argument (modified a bit, as I’ll explain below) 

and then offer a response on behalf of the HOT approach.  I contend that Sebastián’s attack falls 

short—there are a number of plausible rejoinders open to a defender of the HOT view.  But I 

wish to stress at the outset that I think Sebastián presents a strong challenge to the theory and a 

challenge, refreshingly, from the empirical side of the road.  This is the proper way to approach 

consciousness, rather than taking endless detours to zombie worlds and the color-deprived 

prisons of super scientists.   

 

1. The argument 

First, a stipulation.  I will assume that we are all using the terms ‘consciousness’ and 

‘phenomenal consciousness’ in the same way:  to mean experience where there is “something it’s 

like for the subject.”  And this does not entail that phenomenal consciousness is irreducible or 

“intrinsic” in a special way.  It’s clear that Sebastián is not arguing on conceptual grounds that 

the HOT view can’t explain consciousness; rather, he is arguing that the view is refuted by the 
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empirical evidence.  So there is no charge of conceptual confusion about the target explanandum 

here. 

 Sebastián’s argument against the HOT view (which he labels “Anti-Cognitive”) is as 

follows: 

 Anti-Cognitive:   

1. Phenomenal consciousness depends on the cognitive accessibility that underlies 
reporting. 

2. The cognitive accessibility that underlies reporting, in the case of visual experiences, 
depends on the left dorsolateral prefrontal cortex (dlPFC). 

3. dlPFC is necessary for phenomenally conscious visual experiences (From 1 and 2). 
4. We have phenomenally conscious visual experiences during the REM phase of sleep. 
5. dlPFC is deactivated during the REM phase of sleep. 
6. dlPFC is not necessary for phenomenally conscious visual experiences (From 4 and 

5). 
________________ 
7.  Phenomenal consciousness does not depend on the cognitive accessibility that 

underlies reporting (From 1-6). (??) 
 

It is a reductio, using the contradiction between 3 and 6 to derive its conclusion.  But note that 

Sebastián does not directly mention HOT theory.  Instead, he attacks the idea that the “cognitive 

accessibility that underlies reporting” is necessary for phenomenal consciousness and argues 

separately the HOT theory is committed to the claim that phenomenal consciousness is explained 

by (or reduces to) that access.  In my reconstruction of his argument, I will drop this formulation 

in favor of a direct argument against HOT theory.  I think it confuses matters to bring in issues of 

“cognitive access” and reporting here.  While there is a close connection between higher-order 

awareness, cognitive access to conscious mental states, and our ability to report those states, 

higher-order theorists do not present their views in this way and it raises suspicion that Sebastián 

may be creating a straw man by foisting an “access consciousness” view on them.  Rosenthal, for 

example, rejects Block’s access/phenomenal distinction, and Block himself deploys a different 
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term (“reflexive consciousness”) to pick out higher-order views.1  What’s more, as Sebastián 

notes (??), Rosenthal denies that reporting ability is necessary for higher-order thought.  Given 

these complications, I think it better to frame the argument as directly attacking a proposal for 

the realization of higher-order awareness, one that is at least tentatively endorsed by some 

higher-order theorists.2   

 The reconstructed argument (we can call it “Anti-HOT”) runs as follows:   

 Anti-HOT: 

1. REM dreams are conscious 
2. dlPFC is not active in REM dreams 
3. HOT is realized by dlPFC activity 
4. There is consciousness without dlPFC activity (from 1&2) 
5. Therefore, there is consciousness without HOT (from 3&4) 

Here, the key premise is that HOT is realized by dlPFC activity—there is no detour through 

access and reporting.  I believe this captures the real thrust of Sebastián’s argument and nothing 

essential is lost by the simplification.3  Further, it’s clear that Rosenthal at least has tentatively 

endorsed something in the direction of 3, so there’s no need, for the sake of this debate, to saddle 

the HOT view with the constitutive connection to access and reporting.  Premises 1 and 2 are 

defended by Sebastián in his paper and I’ll consider them below.  3, as Sebastián rightly points 

out, gains its support from the work of Lau and Passingham (2006), where they found that dlPFC 

activity seemed to correlate with phenomenal consciousness, as measured by confidence 

judgments of subjects in a metacontrast masking task.  I will consider below whether this is the 

only reading of that data, and I’ll also consider if there are any plausible alternative realization 

                                                 
1 The initial phenomenal/access distinction is in Block 1995.  For Rosenthal on Block’s distinction, see Rosenthal 
2002.  For Block’s reflexive consciousness, see Block 2001.    
2 I do reconsider Sebastián’s cognitive access claim in section 4, where I present alternative realizations for HOT.   
3 This does not, however, provide an argument that also challenges Michael Tye’s “PANIC” theory (1995).  But I 
am skeptical of Sebastián’s attempt to assimilate Tye’s and Rosenthal’s views in this way.  So, following the lead of 
Sebastián’s title, I will focus solely on the HOT view.   
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stories available for the HOT view.  4 and 5 follow from the first three premises, under the 

assumption that dlPFC activity is necessary for HOT.  I’ll consider the necessity (and 

sufficiency) claims about dlPFC and HOT as well. 

 

2.  Are REM dreams conscious?   

Premise 1 holds that dreams occurring during REM sleep are phenomenally conscious (I’m 

calling them “REM dreams”).  As Sebastián notes, this is indeed the commonsense position and 

it is a view held by many philosophers and scientists as well (??).  But he acknowledges that the 

idea is not universally endorsed; famously, Malcolm rejected it for verificationist reasons and 

Dennett has raised methodological worries about it as well.4  And while I believe that Malcolm’s 

verificationism and Dennett’s “first-person operationalism” are unnecessarily restrictive 

principles, I think it’s worth noting the empirical difficulties involved in the neuroscientific study 

of dreams.   

Subjects must be woken up and asked whether they were dreaming.  This introduces a 

potential memory confound, as Dennett rightly notes:  perhaps my dreams were not conscious, 

but my current memory of them is.  And how could one tell the difference between this 

possibility and the presence of accurately recalled conscious dreams?  Sebastián is aware of this 

worry and responds by citing work on “lucid” dreams, where subjects seem to voluntarily report 

(nonverbally, of course) that they are currently dreaming—this apparently sidesteps the memory 

concern.  But it turns out that lucid dreams are correlated with activation of dlPFC, so 

Sebastián’s main point is lost.  We don’t have a confirmed case of conscious dreaming without 

dlPFC.  But he responds that  

                                                 
4 Malcolm 1959; Dennett 1976.   
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The position remaining … is a not very plausible one, according to which there would be 

an ontological dichotomy with regard to dreams (some dreams are phenomenologically 

conscious and others are not) (??).   

I am not sure why this is such a worry, especially given the rarity of lucid dreaming.  The 

HOT theorist (in a “Dennettian” spirit) asks for evidence of conscious dreams.  Sebastián offers 

lucid dreams as an example.  But that is a case where dlPFC is active.  We are left with the claim 

that non-lucid dreams are sufficiently like lucid dreams to qualify as conscious.  But why should 

we think this, given the worry of the memory confound?  Indeed, there is a crucial anatomical 

difference between the two—dlPFC activation—suggesting that they are not alike.  Perhaps the 

“lucidness” of lucid dreams just is the presence of phenomenal consciousness.   

But even if this skeptical concern is waived (and I fully agree that commonsense holds 

that dreams are conscious), there is still a more moderate kind of worry we can press about 

premise 1, one that may have impact on the challenge to premise 2.  It may be that the 

phenomenology of dreams is much less rich than the phenomenology of conscious sensory 

experience.  We may believe that dream experiences are as rich as waking experiences, but that 

could be an illusion or a product of reconstructive memory.  This is not to say that dreams are not 

conscious; rather, it’s like the illusion of clear phenomenology all the way out to the periphery of 

our visual field.5  There might be less there than meets the “mind’s eye.”  It’s not implausible to 

think that we don’t represent every sensory detail of our dream worlds.  And if there’s less 

present in dream experiences, there’s less for the dlPFC to do in dreams, even if the HOT theory 

is correct.  My own dream experiences are not particularly vivid, at least in the sensory domain.  

Instead, it is the emotional content that stands out.  I seem to have the gist of where I am and 

                                                 
5 See Dennett 1991.  See also Schwitzgebel 2011.   
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what’s going on, but it’s not often the case that I recall vivid sensory experience.  And even if I 

do, that tends to be in a single modality—an intense sound or sight.   

The question of the richness, rather than the existence, of conscious dreams helps bring 

out the great methodological difficulties of empirical research on dreams.  How might we 

establish whether dreams are “thick” or “thin” in this sense?6  Even the dedicated phenomenally-

conscious-dream realist must acknowledge this point.  And if things are thin, then reduced 

activation of dlPFC is not a problem.  Indeed, it might be expected on a HOT view.  I’ll now 

consider reasons of this sort for rejecting premise 2 of Anti-HOT.   

 

3. Is there dlPFC activity in REM sleep? 

Premise 2 holds that dlPFC is not active in REM dreams.  But it is more accurate to say that 

dlPFC activity decreases during REM dreams when compared to waking experience.  This is 

taken by Sebastián to imply that the activity needed for the instantiation of HOT is missing.  But 

this implication can be challenged.7  The PET studies used to determine brain activity note which 

regions have the most change from waking to REM sleep.  While they do find that frontal 

activity drops, they do not establish that all activity ceases there.  Indeed, that is not the case—

some metabolic activity plausibly continues in dlPFC in REM sleep.8  But this means that it’s not 

accurate to say that dlPFC is “deactivated”; rather, it is less active than it is during waking.  If 

there is still some residual activity occurring, then it may be that this is enough to realize the 

HOT in question.  This would be implausible, perhaps, if the content of REM dreams were as 

                                                 
6 Cf. Hurlburt and Schwitzgebel 2007.   
7 David Rosenthal endorsed this sort of response in conversation.  Thanks to both David Rosenthal and Hakwan Lau 
for helpful comments on the CO3 talk this paper is based upon.   
8 Muzur, Pace-Schott, and Hobson write, “We are aware that increased delta activity does not always mean 
(complete) inactivity... Rather than evaluating the absolute metabolism of the prefrontal cortex, we consider 
‘deactivation’ of the prefrontal cortex in terms of relative activity” (2002, 476).  Thanks to Richard Brown for 
noting this point in discussion during CO3.   
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rich as that of waking experience.  But as noted above, there is good reason to doubt this claim.  

The content of most dreams is intuitively sparser than the content of waking experience.  Further, 

our intuition of richness in dreams, such as it is, may be unreliable.  We may confabulate the 

richness of dream phenomenology or we may enrich our conscious memory of dreams beyond 

what was present in the actual event.  Either way, there is less work required of HOT and so less 

work required for dlPFC.  The reduction of activity therefore does not entail the absence of HOT.  

 In the discussion of a forerunner of Sebastián’s paper during the “Consciousness Online 

3” conference, Sebastián responded in some detail to this line of argument.9  He contended that 

while it may be possible for the HOT theorist to explain the reduction of activity in dlPFC in this 

manner, there is a further fact which undermines the HOT position.  There is evidence that 

dlPFC is also more active during non-REM (NREM) sleep than it is in REM sleep.  But it is 

agreed by all parties that no conscious dreams occur in NREM, so the activity present in dlPFC 

can’t be associated with phenomenal-consciousness imparting HOT.   

Here, the HOT theorist can respond that dlPFC activity may not be sufficient for HOT, 

though it is (perhaps) necessary.  If so, in NREM sleep, the activity in dlPFC may indicate 

something other than HOT.  And there may be reasonable evidence that this is the case.  Studies 

by Tononi and colleagues (i.e. Massimini et al. 2004) show that during NREM, long-range slow 

“delta” waves propagate throughout the cortex.10  The function of these waves may be to control 

“spike timing-dependent synaptic plasticity” leading to “synaptic consolidation… or 

downscaling” (6869).  It turns out that a locus of the activity generating these waves is a region 

including dlPFC.  So it may be that during NREM sleep, that region of brain is involved in a 

different task, explaining the increase of activity.  When REM sleep occurs, the dlPFC is not 

                                                 
9 See http://consciousnessonline.com/2011/02/18/not-a-hot-dream/. 
10 See also Ioannides et al. 2009; Tian et al. 2006. 
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involved in generating slow-wave synaptic consolidation and its activity drops accordingly.  But 

there is no reason to think it drops below the level needed for the sparsely-contented HOTs 

needed for REM dreams.   

Sebastián then argued that it is implausible to think that one brain region might instantiate 

different functions at different times.  But given the known plasticity of the brain and its 

massively complex interconnected circuitry, I am not sure we should expect a simple one region-

one function mapping.  Indeed, the “distributed networks” approach to neuroscientific modeling 

(e.g. Sporns 2010) holds that any anatomical region might be implicated in a range of 

psychological processes.11 So the mere presence of activity in dlPFC need not indicate HOT in 

NREM sleep.  Note also I am not embracing the claim attacked by Sebastián that there might be 

one realization for HOT in waking experience and another in dreams (“SNCHOT”).  While I am 

not sure this is as implausible as Sebastián thinks, I am not endorsing it here.  Rather, the claim is 

that when there is HOT, dlPFC realizes it.  But dlPFC can do other things as well.  This 

effectively captures the data at issue. 

So it seems to me that Sebastián has failed to establish premise 2, undermining his attack.  

He has not ruled out the presence of all activity in dlPFC and so there may yet be enough to 

realize HOT.  But it also strikes me as a rather restricted reading of the HOT theory to tie it to 

dlPFC in such a tight way.  It may be that dlPFC realizes a particular kind of HOT content, 

present in certain sorts of conscious experiences (including, perhaps, lucid dreams).  But dlPFC 

activity may not be even a necessary component of HOT in general.  I will turn to this question 

now as I challenge premise 3 of Anti-HOT.   

 

                                                 
11 See also Van Orden et al. 2001; Anderson 2007, 2008.  Thanks to Cameron Buckner for alerting me to this point 
and for the references.     



9 
 

4. Is HOT realized by dlPFC activity? 

Premise 3 holds that HOT is realized by dlPFC activity.  As noted, the main support for this 

claim comes from Lau and Passingham (2006) and it is tentatively endorsed by one of the main 

HO theorists, David Rosenthal (2008; Lau and Rosenthal 2011).  But it is not obvious to me that 

this is the only realization story the HOT theorist can embrace or even if it is the best one.  Other 

theorists defending versions of HO theory suggest alternative realization bases for their views.  It 

is worth looking at the evidence for these positions and then considering if premise 3can be 

rejected.   

 At the outset, though, a concern must be addressed.  Sebastián argues that his only target 

is “higher-order cognitive” theories, theories involving the cognitive access involved in 

reporting.  And what’s more, this access requires dlPFC.  This fact, he contends, undermines 

HOT theory, but leaves other nearby HO views unscathed.12  So he may respond at this point that 

giving up premise 3 removes the view he is concerned with—it is not a minor alteration.  But 

this is an overly-narrow reading of the HOT theory.  HOT theory holds that conscious states are 

states we are suitably aware of being in, and this awareness, in turn, is explained by the presence 

of a thought-like metarepresentation.  It is certainly not entailed by the view that HOT be 

realized by dlPFC activity.  Sebastián contends, however, that dlPFC activity is implicated in the 

“cognitive access that underlies reporting” and so, given his formulation, provides the tight tie 

with HOT theory.   

But here the HOT theorist can plausibly reject this overly-close tie.  HOT theory rejects 

the claim that reporting is necessary for consciousness.  All that’s needed for consciousness, on 

the view, is the awareness provided by HOT, whether or not we can report what we’re aware of.  

And while it’s true (as Sebastián notes in quoting Rosenthal (??)) that it is intuitive that if we are 
                                                 
12 Carruthers 2000 and Lau 2008, for example.   



10 
 

not aware of a state we can’t report it, this only means that HOT (and so consciousness) is 

needed for reporting, not that reporting ability is constitutive of HOT.  The question then 

becomes, are there other ways to explain this “cognitive access” that do not require dlPFC?  I see 

no reason not to think so beyond the suggestive evidence in Lau and Passingham.  But this is an 

empirical claim about realization.  And thus it is open to the HOT theorist to seek out other 

realization bases if the claim does not pan out.     

 And in any event, it is not clear to me that dlPFC activity tracked in Lau and Passingham 

(2006) corresponds to HOT.  Lau and Passingham (L&P) asked subjects to make confidence 

judgments:  i.e., “how confident are you that you saw the square (or diamond)?”  As confidence 

rose, there was a corresponding increase in dlPFC activity.  L&P argue that confidence 

judgments track phenomenal consciousness—confidence goes up as subjects become more 

conscious of the target stimulus.  But another possibility is that dlPFC is involved in parsing out 

signal from noise in conditions where that’s not clear from lower-level processing alone (cf. Lau 

2008).  As such, dlPFC may only be involved in HOT in certain conditions:  conditions where 

it’s hard to see the stimulus.  At others times, HOT may not need to rely on the parsing of dlPFC.  

Indeed, that may occur in the L&P trials where no diamond or square is seen.  Subjects are still 

conscious of the background, the monitor screen, their proprioceptive sensations, the sound of 

the lights and the AC, etc.13  So it’s not at all clear that L&P license the claim that dlPFC is 

necessary for HOT, even though it is suggestively implicated in these experiments and is just the 

sort of “frontal” process that HO theorists expect to find correlated with experience.   

 But what are the alternatives open to HOT theory?  To the extent that independent cases 

can be made for these claims, we can reasonably reject premise 3.  I will briefly sketch three 

proposals.  The first, inspired by Peter Carruthers view, connects HOT with “theory of mind” 
                                                 
13 Cf. Ivanowich, this volume.   
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and the medial prefrontal cortex (mPFC).  The second, taken from the work of Antonio Damasio, 

involves higher-order mappings and the anterior cingulate cortex (ACC).  The third is more in 

line with the “distributed networks” approach mentioned above:  Hans Flohr’s proposal for 

distributed HOT instantiated by large-scale neuronal cell assemblies involving NMDA receptors.  

All three are independently plausible live options for the HOT theorist, in my opinion.     

 To begin, one credible idea is that HOTs are products of a “theory of mind” (ToM) 

system, one that automatically employs “theoretical” representations of mental states, both of 

ourselves and others.14  ToM posits mental states to explain the complex observed behavior of 

persons.  It then applies representations employing these posits:  these are representations of 

representations.  That is, they are higher-order states.  Peter Carruthers has defended a version of 

higher-order theory which explicitly appeals to ToM, albeit a “dispositional” version of the view.  

But it is also open to an “actualist” HOT view to appeal to ToM—there is nothing about the ToM 

aspect of Carruthers’ view that motivates the move to dispositionalism.  On such a view, we are 

phenomenally conscious when we are occurently aware of our own states via application of 

ToM.  This, in turn, gives us an alternative target for a realization base. 

 There is a considerable amount of literature on ToM and the brain and unsurprisingly 

there is a fair bit of controversy.  But one leading theory is that ToM is at least in part realized by 

the medial prefrontal cortex (mPFC) (Saxe 2010).  If this is the case, we can consider what 

happens in mPFC during REM dreams.  And we find that mPFC is active.15  What’s more, J. 

Alan Hobson, whom Sebastián cites as providing key evidence about dlPFC activity, concludes 

that ToM is indeed active in REM dreams (Kahn and Hobson 2005).  This hypothesis provides a 

“frontal” locale for HOT, but avoids the problems dlPFC seems to have with REM dreams. 

                                                 
14 See Nichols forthcoming for an overview.   
15 Braun et al. 1997; Nofzinger et al. 1997; see Nir and Tononi 2010 for overview. 
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 A second proposal comes from the work of Antonio Damasio.  His theory of core 

consciousness, particularly as laid out in his 1999 book The Feeling of What Happens, provides 

another possible realization base for HOT.  Damasio explicitly notes his view’s affinity with HO 

views, including Rosenthal’s.  Damasio holds that consciousness occurs when “higher-order 

maps” tracking activity both in the “proto-self” and sensory cortices are active.  These HO maps 

in essence represent the self and its current state.  This is precisely in the spirit of the HOT 

theory, which holds that mental states are conscious when we are conscious of ourselves as being 

in them (Rosenthal 2005).  Damasio offers a detailed neurological sketch of his theory.  He holds 

that activity in the anterior cingulate cortex (ACC) is crucial to realizing the posited higher-order 

maps:  ACC seems to possess the right connective and functional profile.  This provides us with 

our second alternative realization base.  And it turns out that ACC is highly active in REM 

dreams.  Indeed, Damasio cites Hobson’s work establishing the high activation of ACC in REM 

dreams as evidence for his view.  If ACC activity realizes HOT, then REM dreams are no threat 

to HOT theory. 

 In the course of laying out his view, Damasio notes that we should resist the temptation 

of neural “phrenology”—the idea that punctate brain regions will instantiate particular 

psychological functions.  This parallels my comments above on the distributed networks 

approach.  With this in mind, we can consider the third alternative realization for HOT, Hans 

Flohr’s proposal of distributed neural assemblies involving NMDA-sensitive synapses.16  Flohr 

explicitly endorses a higher-order approach (also citing Rosenthal and other HO theorists), 

holding that conscious states are states we are aware of ourselves as being in.  He then argues 

that the higher-order awareness constituting consciousness is realized by a special type of large-

scale neuronal cell assembly.  These assemblies are marked by the presence of synapses sensitive 
                                                 
16 Flohr 1995, 1999.   
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to the neurotransmitter NMDA.  NMDA synapses implement the binding mechanisms which 

produce the distributed assemblies realizing HOT.  Flohr cites research showing the role of 

NMDA receptors in anesthesia:  an important class of anesthetic drugs disrupts these synapses 

and renders subjects unconscious.  Interestingly, in smaller doses, these sorts of drugs—for 

example, ketamine—have ego-bending, consciousness altering effects.  Flohr takes this to show 

that NMDA synapses underwrite both the presence of consciousness and its particular character.   

Flohr’s view provides yet another alternative to the claim that dlPFC activity realizes 

HOT.  And it has the virtue of avoiding the neural “phrenology” warned of by Damasio.  And 

when it comes to REM dreams, there is evidence that NMDA synapse activity is implicated in 

the process of “long-term potentiation” crucial to memory formation (Winson 1990).  Thus, we 

find an active role for NMDA synapses during REM sleep and we gain an explanation, perhaps, 

of why dreams are conscious.  Dreams are conscious because the NMDA synapses instantiating 

HOT are active during REM sleep in order to consolidate long-term memories.  Therefore, 

Flohr’s proposal avoids the REM dream worry as well.   

 Obviously, these are speculative proposals, but I think they all have plausibility and are 

not just ad hoc moves to save the view in the face of Sebastián’s challenge.  Nor do I think that 

embracing one of these proposals amounts to abandoning the HOT theory, even if its construed 

as more tightly tied to the “cognitive accessibility that underlies reporting” than I’ve allowed.  

All the alternative proposals I’ve described can reasonably explain the connection between HOT 

and reporting:  the neural mechanisms discussed realize HOT, making subjects appropriately 

aware of their mental states.  And this awareness seems necessary for reporting on our mental 

states.   Unless it can be argued that HOT couldn’t be realized by these neural bases, I do not see 

a worry about the access needed for reporting.   
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 This concludes my challenge to premise 3.  I think this is the best place to question 

Sebastián’s argument, not because I think the other premises can’t be convincingly challenged, 

but because I think there is still considerable distance between the HOT theory as developed by 

Rosenthal and others and our theoretical knowledge of the brain.  While I agree that the Lau and 

Passingham result is important and highly suggestive for the HOT view, it would surprise me if 

that we’re the end of the story, rather than the beginning.  With that in mind, I wish to close by 

praising Miguel Ángel Sebastián’s fine contribution to the empirical debate over HO theory.  

While I disagree with his conclusion, I am in full support of his methodology here:  try to figure 

out the empirical commitments of a “philosophical” theory of consciousness and then go get 

your hands dirty with the messy data of science.  This is the only way to reach the sweet dream 

of a satisfying theory of consciousness.  On this point at least, who am I to disagree?17   
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