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Hobson's AIM theory offers a general framework for thinking about states of consciousness like wakefulness, REM dreaming and NREM mentations in terms of a state space defined by the dimensions of the level of brain activity, the source of input, and the type of neurochemical modulation. This account inspired theoretical models of other altered states of consciousness—including hypnosis—claiming that studying REM dreaming can advance our understanding of these phenomena as well. However, recent developments showed that hypnosis is not a sleep like stage, and that the REM-centric attitude toward dreaming is mistaken. At the same time, the advancement of the neuro-cognitive theory claiming that dreaming and mind-wandering are on a continuum both underlain by default-mode network activity called many aspects of the AIM theory into question. Our aim in this paper is to show that certain hypnotic states—hypnotic dreams (experiences that subjects have in a hypnotic state as a result of an explicit suggestion to have a dream)—can, nevertheless, be highly relevant for the neuro-cognitive theory, and that their comparison with dreaming and mind-wandering has the potential to advance the field in unexpected ways.
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INTRODUCTION

Allan Hobson's Activaton-Input-Modulation (AIM) theory of dreaming claiming that REM dreaming and NREM mentations are subserved by different mechanisms and can best be understood in terms of a state space defined by the dimensions of the level of global brain activity (low-high), the source of input (external-internal), and the type of neurochemical modulation (aminergic-cholinergic) has been extremely influential not just in dream science (1), but also in studying hallucinations (2) and understanding other altered states of consciousness, like lucid-dreaming (3) and also hypnosis (4). The traits of absorption and fantasy proneness are strongly associated with hypnotic susceptibility [the depth of trance individuals are able to reach; see (5, 6)], and are also key characteristics of dreaming (4) correlating with its vividness and with dream recall frequency (7). This, together with certain phenomenological similarities with regard to e.g., diminished responsiveness to external stimuli, enhanced hallucinations, occasionally impaired orientation, suspended volition, and enhanced memory for past events inspired Hobson et al. to theorize that studying rapid eye movement (REM) sleep and dreaming is able to shed new light on hypnosis (4).

However, developments in hypnosis research have demonstrated that hypnosis is not a sleep-like state (8), and the REM-centric attitude toward dreaming that the AIM model relied on has been severely criticized over the years on several grounds (9–13). With the advancement of the rival neuro-cognitive theory of dreaming stating that all forms of dreaming and mind-wandering are on a continuum underlain by default-mode network activity (10, 14), the unificatory view that presented dreaming and hypnosis in analogy with each other has become obsolete. As Domhoff argues, the purported parallel between dreams and hypnotic states is “extremely misleading” and should be ignored (10).

Despite this strong resistance, our aim in this paper is to show that certain hypnotic states can, in fact, be highly relevant for the neuro-cognitive theory, and that their comparison with dreaming has the potential to advance the field in unexpected ways.



HYPNOTIC DREAMS

The hypnotic states in question are so-called hypnotic dreams—experiences that subjects have in a hypnotic state as a result of an explicit suggestion to have a dream. They are often used in clinical settings as a tool during hypnotherapy (15, 16), and even feature as an item in the clinical scales measuring hypnotic responsiveness (17, 18). Yet, from the perspective of cognitive psychology and neuroscience, they are extremely under-explored.

Hypnotic dreams can be induced via content-neutral suggestions, i.e., without a specific instruction about what the dream should be about. Early studies during the middle of the previous century reported contradictory findings with regard to whether hypnotic dreams showed phenomenological similarities with nocturnal dreams (19, 20) or with daydreams (21, 22). It has been argued that hypnotic dreams form a broad category with different types like simply thinking about something; mind-wandering (daydreaming); vivid hallucinations like watching a film; and feeling located in a dream world (23). This variance in how dream-like a hypnotic dream appeared to be had been associated with the depth of hypnosis, with deeper levels of trance (the altered state of consciousness experienced during hypnosis deeper levels of which occur in individuals with higher hypnotic susceptibility) resulting in more symbolic and more dream-like hypnotic dreams (19).

In a study specifically targeting this question, Barrett (24) collected 285 hypnotic dreams, 285 daydreams, and 277 nocturnal dreams, and analyzed their content and formal characteristics (15, 24). Barrett found that in their content and formal characteristics hypnotic dreams in deep trance were similar of dreaming, while in medium trance (occurring in individuals with medium hypnotic susceptibility) they were similar to mind-wandering (15, 16, 24).

Parallel investigations focusing on the physiological level have been extremely rare. Some early studies found that hypnotic dreams in deep-trance were accompanied by eye movements that were indistinguishable from REMs (24–26). Although the relevance of this finding has decreased in the light of the dissociation of dream experiences from the REM stage of sleep, it still might be indicative of at least a certain degree of physiological similarity between hypnotic and nocturnal dreams. The only neural level study published so far (a very coarse grained analysis with only 4 EEG channels) gestures toward the same direction (27). It reports increased 40 Hz activity during deep-trance hypnotic dreams (compared to a rest in hypnosis condition) over the right posterior (especially parietal) areas, which is roughly in line with the recent claim that increased high-frequency activity of posterior content-specific regions is the neural correlate of the content of dream, lucid dreaming and mind-wandering experiences (28–31).



THE HYPNOTIC ANALOG RELATION

On the basis of these similarities, it is an interesting question whether hypnotic dreams are in a hypnotic analog relation with nocturnal dreams and mind-wandering. Instrumentalist hypnosis research uses hypnosis as a tool for exploring other psychological processes and phenomena by inducing and modulating specific cognitive and perceptual states (32). Such a cognitive or perceptual state occurring in hypnosis is a hypnotic analog of a target phenomenon if they have a high degree of similarity in phenomenological characteristics and significant overlaps in correlating neural activity patterns. In instrumentals practice, first a hypnotic analog of a phenomenon is established on the basis of these phenomenological similarities and neural overlaps, and then hypothesis-driven studies use it to test predictions regarding the specific target phenomenon in question (33–35). The main benefit of this methodology is that it can offer a degree of control over intractable phenomena that otherwise wouldn't be possible.

The last two decades have seen a proliferation of instrumentalist hypnosis research with regard to phenomena like hallucinations (36), clinical delusions (37–39), clinical confabulation (40), and functional pain [which is experienced in the absence of any internal or external stimulus or nerve damage; (41)]. In the case of functional pain, for example, the hypnotic analog relation between heat induced pain and the hypnotically induced analog was established by a detailed comparison both at the level of subjective experiences and fMRI-measured brain activity (41, 42). A significant overlap was found in the brain area that showed activity during heat induced pain. Both in hypnotically and in heat induced pain there was a direct relationship between the reported intensity of the pain and the degree of activation of pain areas, with the activity of the overlapping brain regions contributing similarly to the subjective feel of pain.



DISCUSSION

Unfortunately, empirical data about hypnotic dreams at this level of detail—especially about their neural underpinnings—are not available. Therefore, evaluating whether a hypnotic analog relation could be established between hypnotic and nocturnal dreams is currently out of reach. To make such an evaluation possible future studies are required to explore the similarities and differences in the neural substrate of these mental states. In the rest of the paper we will focus on theoretical considerations that will shed new light on why hypnotic dreams might be relevant for our understanding of dreaming and its relation to mind-wandering.

A central tenet of the neuro-cognitive theory of dreaming is the so-called continuity hypothesis that asserts that dream cognition is similar to waking cognition—i.e., the same conceptions and concerns are the basis for dreaming, waking thoughts, and waking actions. In this framework, dreaming is interpreted as an intensified form of mind-wandering (10, 43, 44). According to a highly influential characterization (45), mind-wandering is essentially spontaneous: during these episodes thoughts and imagery arise and unfold in a relatively free, unconstrained way [for an opposing view see (46)].

From this point of view, turning toward hypnotic dreams to advance our understanding of dreaming and mind-wandering might seem ill-advised. There is a general consensus that spontaneously occurring thoughts are reduced in the hypnotic state (33, 47, 48), and that hypnotic induction leads to a decreased activity in the default mode network (34), whereas both dreaming and mind-wandering are associated with increased default-mode network activity (43, 49).

However, hypnotic dreams are in an important respect quite unlike typical hypnotic phenomena: the specific suggestions initiating them are neutral with regard to the content of the experience. Hence the content of hypnotic dreams develops spontaneously, independently of cognitive control processes, without any constraints imposed either by the hypnotist or by volition on the subject's part. Indeed, studies focusing on neutral hypnosis (in which no explicit suggestions are administered during induction other than to become hypnotized) and self-hypnosis (in which the hypnotic state is self-induced) show that they involve increased spontaneous imagery, free-floating attention and receptivity to internal stimuli (50, 51). Furthermore, the tension between the association of dreaming and mind-wandering with increased default mode network activity and the hypnosis-specific findings to the contrary might be resolved by the fact that in the case of hypnosis, decreased default mode network activity is a consequence of hypnotic induction, i.e., a characteristic of the brain entering the general hypnotic state, which then, based on the specific suggestions can change (might even re-increase) significantly (48).

These considerations allow us to go beyond the proposal that high trance hypnotic dreams are similar to nocturnal dreams whereas medium trance hypnotic dreams are similar to episodes of mind-wandering. From the perspective of the dynamics of the experience, medium trance hypnotic dreams induced by a content-neutral “have a dream” suggestion are like purposefully initiated—i.e., intentional (52)—instances of mind-wandering. To see why, consider that the depth of hypnotic trance positively correlates with the deactivation of cognitive control processes (33, 34) and that cognitive control involvement in intentional mind-wandering is greater than in unintentional mind-wandering (52). Given all this, the fact that in hypnotic dreams cognitive control plays a role only in the initiation and maintenance of the hypnotic dream experience (but not in determining its content, due to the content-neutral nature of the corresponding suggestions) leads to the hypothesis that hypnotic dreams at a level of trance closer to the lower end of the medium range might be more similar to intentional, while those at a level of trance closer to the higher end of the medium range might be more similar to unintentional mind-wandering.

Even if future research will not be able to establish a hypnotic analog relation, studying hypnotic dreams has the potential to provide unexpected support for the neuro-cognitive theory of dreaming by demonstrating of a phenomenon—hypnotic dreams—that originally fell outside of the scope of the neuro-cognitive theory that it is on the same continuum that is defined by mind-wandering and dreaming.



DATA AVAILABILITY STATEMENT

All datasets presented in this study are included in the article/supplementary material.



AUTHOR CONTRIBUTIONS

PF and GN together planned and invented the paper's argumentation. PF wrote the manuscript, GN reviewed it, then PF and GN together created the final version. All authors contributed to the article and approved the submitted version.



FUNDING

The study was supported by the FWO Postdoctoral Fellowship 1.2.B39.18N (PF).



REFERENCES

 1. Hobson A, Pace-Schott EF, Stickgold R. Dreaming and the brain: toward a cognitive neuroscience of conscious states. Behav Brain Sci. (2000) 23:793–842. doi: 10.1017/S0140525X00003976

 2. Diederich NJ, Goetz CG, Stebbins GT. Repeated visual hallucinations in Parkinson's disease as disturbed external/internal perceptions: Focused review and a new integrative model. Mov Disord. (2005) 20:130–40. doi: 10.1002/mds.20308

 3. Mota-Rolim SA, Araujo JF. Neurobiology and clinical implications of lucid dreaming. Med Hypotheses. (2013) 81:751–6. doi: 10.1016/j.mehy.2013.04.049

 4. Kahn D, Hobson JA. Dreaming and hypnosis as altered states of the brain-mind. Sleep Hypnosis. (2003) 5:58–71. 

 5. Roche SM, McConkey KM. Absorption: nature, assessment, and correlates. J Person Soc Psychol. (1990) 59:91–101. doi: 10.1037/0022-3514.59.1.91

 6. Wilson SC, Barber TX. The fantasy-prone personality: Implications for understanding imagery, hypnosis, and parapsychological phenomena. PSI Res. (1982) 1:94–116. 

 7. Watson D. To dream, perchance to remember: individual differences in dream recall. Person Ind Diff. (2003) 34:1271–86. doi: 10.1016/S0191-8869(02)00114-9

 8. Bányai ÉI. Active-alert hypnosis: history, research, and applications. Am J Clin Hypnosis. (2018) 61:88–107. doi: 10.1080/00029157.2018.1496318

 9. Cicogna PC, Natale V, Occhionero M, Bosinelli M. A comparison of mental activity during sleep onset and morning awakening. Sleep. (1998) 21:462–70. doi: 10.1093/sleep/21.5.462

 10. Domhoff GW. The Emergence of Dreaming: Mind-Wandering, Embodied Simulation, and the Default Network. New York, NY: Oxford University Press (2018). 

 11. Hartmann E. The Nature and Functions of Dreaming. New York, NY: Oxford University Press (2011).

 12. Nemeth G, Fazekas P. Beyond the REM-NREM dichotomy: A multi-dimensional approach to understanding dreaming. J Consciousness Stud. (2018) 25:13–33.

 13. Solms M, Turnbull O. The Brain and the Inner World. New York, NY: Other Press (2002).

 14. Domhoff GW. A New neurocognitive theory of Dreams. Dreaming. (2001) 11:13–33. doi: 10.1023/A:1009464416649

 15. Barrett D. Hypnotic dreams. In: Barrett D, editor. Hypnosis and Hypnotherapy. Santa Barbara, CA: Praeger (2010).

 16. Nemeth G. The nature of hypnotic dreams—Early research and current questions. Psychotherapy. (2010) 19:93–9.

 17. Morgan AH, Hilgard JR. The stanford hypnotic clinical scale for adults. Am J Clin Hypnosis. (1978) 21:134–47. doi: 10.1080/00029157.1978.10403968

 18. Weitzenhoffer AM, Hilgard E. Stanford Hypnotic Susceptibility Scale: Forms C. Palo Alto, CA: Consulting Psychologists Press (1962).

 19. Mazer M. An experimental study of the hypnotic dream. Psychiatry. (1951) 14:265–77. doi: 10.1080/00332747.1951.11022828

 20. Sweetland A, Quay H. An experimental investigation of the hypnotic dream. J Abnormal Soc Psychol. (1952) 47:678–82. doi: 10.1037/h0056915

 21. Barber TX. Toward a theory of “hypnotic” behavior: The “hypnotically induced dream.”. J Nerv Mental Dis. (1962) 135:206–21. doi: 10.1097/00005053-196209000-00003

 22. Walker PC. The hypnotic dream: a reconceptualization. Am J Clin Hypnosis. (1974) 16:246–55. doi: 10.1080/00029157.1974.10403689

 23. Tart CT. Types of hypnotic dreams and their relation to hypnotic depth. J Abnormal Psychol. (1966) 71:377–82. doi: 10.1037/h0023742

 24. Barrett D. The hypnotic dream: Its content, in comparison to nocturnal dreams and waking fantasy. J Abnormal Psychol. (1979) 88:584–91. doi: 10.1037/0021-843X.88.5.584

 25. Brady JP, Rosner BS. Rapid eye movements in hypnotically induced dreams. J Nerv Mental Dis. (1966) 143:28–35. doi: 10.1097/00005053-196607000-00003

 26. Schiff SK, Bunney WEJR, Freedman DX. A study of ocular movements in hypnotically induced dreams. J Nerv Mental Dis. (1961) 133:59–67. doi: 10.1097/00005053-196107000-00007

 27. De Pascalis V. EEG spectral analysis during hypnotic induction, hypnotic dream and age regression. Int J Psychophysiol. (1993) 15:153–66. doi: 10.1016/0167-8760(93)90073-X

 28. Baird B, Mota-Rolim SA, Dresler M. The cognitive neuroscience of lucid dreaming. Neurosci Biobehav Rev. (2019) 100:305–23. doi: 10.1016/j.neubiorev.2019.03.008

 29. Fazekas P, Nemeth G, Overgaard M. White dreams are made of colours: What studying contentless dreams can teach about the neural basis of dreaming and conscious experiences. Sleep Med Rev. (2019) 43:84–91. doi: 10.1016/j.smrv.2018.10.005

 30. Fazekas P, Nemeth G, Overgaard M. Perceptual representations and the vividness of stimulus-triggered and stimulus-independent experiences. Perspect Psychol Sci. (2020) 15:1200–13. doi: 10.1177/1745691620924039

 31. Siclari F, Baird B, Perogamvros L, Bernardi G, LaRocque JJ, Riedner B, et al. The neural correlates of dreaming. Nat Neurosci. (2017) 24:171–878. doi: 10.1038/nn.4545

 32. Oakley DA. Hypnosis as a tool in research: experimental psychopathology. Contemp Hypnosis. (2006) 23:3–14. doi: 10.1002/ch.34

 33. Oakley DA, Halligan PW. Hypnotic suggestion and cognitive neuroscience. Trends Cogn Sci. (2009) 13:264–70. doi: 10.1016/j.tics.2009.03.004

 34. Oakley DA, Halligan PW. Hypnotic suggestion: opportunities for cognitive neuroscience. Nat Rev Neurosci. (2013) 14:565–76. doi: 10.1038/nrn3538

 35. Terhune DB, Cleeremans A, Raz A, Lynn SJ. Hypnosis and top-down regulation of consciousness. Neurosci Biobehav Rev. (2017) 81:59–74. doi: 10.1016/j.neubiorev.2017.02.002

 36. Szechtman H, Woody E, Bowers KS, Nahmias C. Where the imaginal appears real: a positron emission tomography study of auditory hallucinations. Proc Natl Acad Sci USA. (1998) 95:1956. doi: 10.1073/pnas.95.4.1956

 37. Coltheart M, Cox R, Sowman P, Morgan H, Barnier A, Langdon R, et al. Belief, delusion, hypnosis, and the right dorsolateral prefrontal cortex: a transcranial magnetic stimulation study. Cortex. (2018) 101:234–48. doi: 10.1016/j.cortex.2018.01.001

 38. Connors MH. Hypnosis and belief: a review of hypnotic delusions. Consciousness Cogn. (2015) 36:27–43. doi: 10.1016/j.concog.2015.05.015

 39. Cox RE, Barnier AJ. Hypnotic illusions and clinical delusions: hypnosis as a research method. Cogn Neuropsychiatry. (2010) 15:202–32. doi: 10.1080/13546800903319884

 40. Cox RE, Barnier AJ. A hypnotic analogue of clinical confabulation. Int J Clin Exp Hypnosis. (2015) 63:249–73. doi: 10.1080/00207144.2015.1031037

 41. Whalley MG, Oakley DA. Psychogenic pain: a study using multidimensional scaling. Contemp Hypnosis. (2003) 20:16–24. doi: 10.1002/ch.261

 42. Derbyshire SWG, Whalley MG, Stenger VA, Oakley DA. Cerebral activation during hypnotically induced and imagined pain. NeuroImage. (2004) 23:392–401. doi: 10.1016/j.neuroimage.2004.04.033

 43. Domhoff GW, Fox KCR. Dreaming and the default network: a review, synthesis, and counterintuitive research proposal. Consciousness Cogn. (2015) 33:342–53. doi: 10.1016/j.concog.2015.01.019

 44. Fox KCR, Nijeboer S, Solomonova E, Domhoff GW, Christoff K. Dreaming as mind wandering: evidence from functional neuroimaging and first-person content reports. Front Hum Neurosci. (2013) 7:412. doi: 10.3389/fnhum.2013.00412

 45. Christoff K, Irving ZC, Fox KCR, Spreng RN, Andrews-Hanna JR. Mind-wandering as spontaneous thought: a dynamic framework. Nat Rev Neurosci. (2016) 17:718–31. doi: 10.1038/nrn.2016.113

 46. Seli P, Kane MJ, Smallwood J, Schacter DL, Maillet D, Schooler JW, et al. Mind-wandering as a natural kind: a family-resemblances view. Trends Cogn Sci. (2018) 22:479–90. doi: 10.1016/j.tics.2018.03.010

 47. Jiang H, White MP, Greicius MD, Waelde LC, Spiegel D. Brain activity and functional connectivity associated with hypnosis. Cerebral Cortex. (2017) 27:4083–93. doi: 10.1093/cercor/bhw220

 48. Landry M, Lifshitz M, Raz A. Brain correlates of hypnosis: a systematic review and meta-analytic exploration. Neurosci Biobehav Rev. (2017) 81:75–98. doi: 10.1016/j.neubiorev.2017.02.020

 49. Mason MF, Norton MI, Van Horn JD, Wegner DM, Grafton ST, Macrae CN. Wandering minds: the default network and stimulus-independent thought. Science. (2007) 315:393–5. doi: 10.1126/science.1131295

 50. Cardeña E, Jönsson P, Terhune DB, Marcusson-Clavertz D. The neurophenomenology of neutral hypnosis. Cortex. (2013) 49:375–85. doi: 10.1016/j.cortex.2012.04.001

 51. Fromm E, Brown DP, Hurt SW, Oberlander JZ, Boxer AM, Pfeifer G. The phenomena and characteristics of self-hypnosis. Int J Clin Exp Hypnosis. (1981) 29:189–246. doi: 10.1080/00207148108409158

 52. Seli P, Risko EF, Smilek D, Schacter DL. Mind-wandering with and without intention. Trends Cogn Sci. (2016) 20:605–17. doi: 10.1016/j.tics.2016.05.010

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Fazekas and Nemeth. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Dreaming, Mind-Wandering, and Hypnotic Dreams



		Introduction



		Hypnotic Dreams



		The Hypnotic Analog Relation



		Discussion



		Data Availability Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

Dreaming, Mind-Wandering, and
Hypnotic Dreams





OPS/images/logo.jpg
, frontiers
in Neurology





