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Abstract 

For centuries, psychedelic substances have been a part of human culture. Classic 

psychedelics such as LSD and psilocybin are characterized by their agonism of 5HT-2A 

receptors, and recent clinical trials have found that these substances hold great promise 

for treating mental disorders. Neurobiological evidence supports the recent theory that 

psychedelic-assisted therapy works by increasing neuroplasticity and allowing for the 

revision of maladaptive predictions. This theory is called the REBUS hypothesis, and it is 

situated within a predictive processing model of cognition. There is evidence that 

individuals with mental disorders such as depression, addiction, and eating disorders have 

a diminished ability to update predictions in response to changing sensory input. Thus, 

psychedelic-assisted therapy is a promising mode of treatment for these conditions. 

Mental disorders involving mania or psychosis are not characterized by an overreliance 

on predictions, and case reports suggest that psychedelics may be dangerous for 

individuals with a personal or family history of these disorders. These ideas point to the 

larger conclusion that increasing neuroplasticity is important for the healing of many 

mental health conditions, and this extends to more traditional psychiatric care. Although 

psychedelic-assisted therapy has thus far shown promising results, limitations such as 

bias and small, non-representative samples highlight a need for further research in which 

diversity and accessibility should be a top priority.   

 
 Keywords: psychedelics, therapy, mental illness, REBUS hypothesis, predictive 
processing 
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Part One: Background 

Today, around one in five American adults live with a diagnosable psychiatric 

disorder (“Mental Illness”, 2022). These conditions are costly on a societal scale and can 

severely impact an individual's quality of life (Christensen et al., 2020). Although some 

helpful treatments have been developed, they are often insufficient. One-third of people 

diagnosed with major depression do not show improvement, even after multiple treatment 

attempts such as different antidepressants in combination with augmentation strategies 

such as psychotherapy (Gaynes et al., 2012). Clearly, there is a need to investigate novel 

treatment options. The resurgent field of psychedelic-assisted therapy demonstrates great 

promise, with recent clinical trials finding significant improvement following treatment 

for psychiatric disorders ranging from depression to PTSD to addiction (Argento et al., 

2019; Luoma et al., 2020). However, the neurobiological mechanisms of psychedelic-

assisted therapy have not been thoroughly mapped. This thesis explores the evidence for 

a recent theory of these mechanisms: the REBUS hypothesis (Carhart-Harris & Friston, 

2019), and how this model relates to specific psychiatric illnesses. A brief discussion of 

disorders that may be contraindicated with classic psychedelics is included, as is an 

exploration of ketamine therapy. The review concludes with limitations, ethical 

considerations, and recommendations for the future. 

History of psychedelic substances 

Psychedelic drugs have been a part of human life for centuries. Bulbs of the 

peyote cactus, which are used to brew a psychedelic tea, have been found in caves in 

Texas and have been radiocarbon dated to 3780–3660 BC (Johnson et al., 2019). There 

are records of ayahuasca and other hallucinogen use in cultures around the world for 
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centuries before these drugs became well-known in the United States (Pollan, 2019). In 

many indigenous cultures, people partook in psychedelics with guidance from a religious 

or spiritual authority figure (George et al., 2019). It is important to recognize that the new 

wave of clinical psychedelic research is far from the original uses of these substances.  

The accidental discovery of LSD in 1938 by Albert Hoffman sparked a period of 

interest in psychedelics by the Western medical community (Carhart-Harris & Goodwin, 

2017). Psychedelic research blossomed in the 1950s, and the psychiatric community in 

the United States largely embraced the use of these drugs to treat psychiatric disorders– 

estimates suggest that tens of thousands of patients were treated with psychedelic-assisted 

therapy during this period (Grinspoon & Bakalar, 1998). Because these drugs were legal 

at the time, and because the subjective experiences of those who took the drugs–including 

many of the early researchers–were powerfully positive, it may have been inevitable that 

these compounds would “escape the laboratory”. This occurred during the Vietnam War, 

and American culture was in a period of upheaval. As the counterculture movement arose 

in the 1960s, these substances became associated with the rebellion and anti-government 

sentiment shared by many in the anti-war movement (Carhart-Harris & Goodwin, 2017). 

Many anti-war protesters were also active in the psychedelic movement, and psychedelics 

were soon vilified by the establishment (Wesson, 2011). Timothy Leary, a strong 

advocate of psychedelics, gave a speech in 1966 in which he advised young people in the 

“psychedelic world” to “turn on, tune in, and drop out.” (Wesson, 2011). Leary’s 

sentiment furthered the message that these compounds were associated with rejecting 

societal norms, and the government and mainstream media began to spread false 

information about the risks of psychedelics (Hall, 2022; Pollan, 2019). Caught in the 
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crossfire of this culture war, LSD was criminalized in 1968, and researchers and 

psychiatrists were no longer able to access psychedelics (Belouin & Henningfield, 

2018). The promising research into the therapeutic benefits of these drugs was lost for 

many years. 

In recent years, there has been a resurgence of interest in researching the potential 

of psychedelics for treating various mental health conditions (Carhart-Harris, & 

Goodwin, 2017). Initial studies demonstrate promising results for a variety of disorders, 

such as depression, addiction, and end-of-life anxiety (Carhart-Harris et al., 2012; 

Griffiths et al., 2016; Nutt & Carhart-Harris, 2020; Pollan, 2019).   

Defining features of classic psychedelics 

 The classification of “psychedelic” can be rather broad and ambiguous. This 

paper will focus largely on the classic psychedelics, with a brief exploration into 

ketamine. Classic psychedelics include psilocybin, LSD, and more traditional drugs such 

as ayahuasca and mescaline (dos Santos et al., 2021). This class of drugs is defined by 

their neural mechanisms– they act primarilyon the serotonergic system (Bosch et al., 

2022). Specifically, they are all agonist or partial agonists of a certain type of serotonin 

receptor: 5HT-2A receptors (Johnson et al., 2019). This agonism is their defining feature, 

thus the neural mechanisms and implications of the activation of this receptor subtype is 

discussed at length later in this review. The subjective effects of these compounds include 

mystical experiences, visual distortions, and feelings of connection and acceptance 

(Carhart-Harris et al., 2018, Johnson et al., 2019, Watts et al., 2017). Additionally, 

individuals may see geometric patterns, find that their thoughts wander more freely than 

usual, or experience a dreamlike quality of being (Carhart-Harris et al., 2018). Many 
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people who participate in psychedelic-assisted therapy also report increased feelings of 

connectedness after their experience (Carhart-Harris et al., 2018; Watts et al., 2017)  

 Psychedelics have been found to lead to increased entropy in the brain, where 

neural networks that are typically separate are connected (Figure 1) (Carhart-Harris & 

Friston, 2019). One recent imaging study that looked at the brains of healthy volunteers 

under the influence of psilocybin found that while on the drug, a much higher proportion 

of the brain was involved in visual processing than normal. Thus, the authors suggest that 

“anarchic patterns of excitation” lead to visual hallucinations in the psychedelic state 

(Carhart-Harris et al., 2016).  

Figure 1 

The brain on psilocybin  

 

Note. This model was created by Petri et al. (2014) based on an imaging study done after 
participants has consumed either a placebo or psilocybin. 
 

Psychedelics have been found to lead to a deactivation of a brain network called 

the Default Mode Network (DMN) (Johnson et al., 2019). The DMN is a self-referential 

network that consists of three major brain areas: the posterior cingulate cortex (PCC), 

which is related to internally directed cognition; the medial prefrontal cortex (mPFC), 
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which is involved in rumination and self-judgment; and the lateral parietal cortex (LPC), 

which is responsible for cognitively situating oneself within space (Carhart-Harris & 

Nutt, 2017). Psychedelics have been shown to lead to decreased blood flow to the DMN, 

especially to the PCC and mPFC– one study found that blood flow to the PCC decreased 

by up to 20% while participants were under the influence of psychedelics (Carhart-Harris 

et al., 2012). Psychedelic effects on the DMN are not only that of deactivation. In line 

with the idea that psychedelics lead to increased entropy, a recent study found that 

participants exhibited increased connectivity within the DMN while in a psychedelic state 

(Johnson et al., 2019).  

Studies that have administered classic psychedelics to healthy participants have 

found consistent positive effects, including long-lasting increases in well-being, positive 

behaviors, and altruistic social effects, changes that participants attributed to the 

psychedelic trip (Griffiths et al., 2006; Schmid & Liechti, 2018). Many participants report 

the experience being one of the most meaningful of their lives (Griffiths et al., 2006). 

Part Two: The REBUS Hypothesis 

People interpret their environment through predictive processing 

 Psychedelics affect the ways people interact with their environment, and thus it is 

important to understand how behaviors and responses to environmental stimuli occur 

(Carhart-Harris & Friston, 2019). Historically, the dominant model of cognition was that 

people obtain sensory inputs from their environment, and this information is then 

communicated to higher levels of brain circuitry– neural networks that perform more 

complex cognitive processes (Keller & Mrsic-Flogel, 2018; Koch, 1993). This “bottom-

up” model of cognition began to come under skepticism in the mid twentieth century, 
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when researchers found certain stimuli responses that the model was unable to explain 

(Keller & Mrsic-Flogel, 2018).  

 Bottom-up cognition implies that two situations with identical sensory inputs 

would lead to the same result, but studies have shown that this is not always the case 

(Inoshita & Hirano, 2018). For example, when you look at something in the right of the 

visual field, your eyes remain focused on the object of your attention (Sperry, 1950). In 

contrast, if your body spins to the right, the eyes engage in an automatic reflex in which 

they are continuously snapped back to the center of your gaze as you spin (Inoshita & 

Hirano, 2018). This reflex is called the optokinetic response and it allows for gaze 

stability (Wang et al., 2021). In these two cases (spinning versus looking), the sensory 

input that the eyes receive is the same, but the response is different: in one case the 

optokinetic response occurs and in one case it does not (Sperry, 1950). This demonstrates 

that the brain differentiates between external sensory input (in the case of spinning) and 

self-generated sensory input (in the case of looking), something that a “bottom-up” model 

cannot explain (Inoshita & Hirano, 2018). Because of examples like this, the predictive 

processing model has largely become the dominant model of cognition. 

This model posits that people interact with their environment by integrating 

environmental information with high-level predictions (Fabry, 2017; Walsh et al., 

2020).  These predictions about what environmental stimuli will be encountered originate 

in higher level brain networks, and are being made constantly (Walsh et al., 2020; 

Villiger, 2022). The brain contains a large number of top-down neural connections: 

neuronal pathways that connect higher-level brain networks to lower-level ones, which 

supports the predictive processing model (Walsh et al., 2020). Evidence suggests that the 
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DMN is one brain network that is involved with prediction. This brain network performs 

cognitively complex tasks, and is active when participants perform behaviors on 

“autopilot”-- a context when one is acting solely on the predictions they already have 

(Bressler & Menon, 2010; Vatansever et al., 2017). The DMN is extraordinarily 

metabolically active, even when people are not “doing” anything, supporting the idea that 

this network is constantly forming predictions (Passow et al., 2015).  

In a predictive processing model of cognition, there are two major neuronal 

populations. The first is expectation units, which communicate predictions from higher 

level brain networks (i.e. the DMN) to lower ones. The other is error units, which 

communicate back up when sensory information does not match predictions (Walsh et 

al., 2020). This mismatch is a prediction error, which can be thought of as “free energy” 

(Friston, 2010). Any kind of system wants to minimize free energy in order to function 

most efficiently (Friston et al., 2006). Humans are biological systems, and thus want to 

reduce free energy in order to efficiently maintain homeostasis (Friston, 2010). In the 

case that sensory information does not match high-level predictions, there are two 

possible responses. Predictions can be updated, or sensory input can be filtered so that it 

does match the original prediction (Barrett & Simmons, 2015), the implications of which 

will be discussed later in this paper.  

Predictive processing extends to interoceptive perception 

The idea of predictive processing does not only apply to the external environment 

(Friston, 2010). To the brain, bodily sensations themselves are a part of that external 

environment, so it has been theorized that predictions about how the body will feel work 

similarly to the general predictive processing model (Barrett & Simmons, 2015). This 
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idea is referred to as “interoceptive predictive processing”.  A concrete example of this is 

the effects of placebos (Villiger, 2022). The efficacy of placebos to treat a variety of 

mental and physical conditions has long been established (Benedetti et al., 2018), but 

previous models of the brain have not been able to explain the placebo effect. In a 

predictive processing model, placebos work because the brain predicts a positive outcome 

and then attunes to sensory input (whether that be bodily or environmental) that leads to 

that result occurring– sometimes literally producing the chemicals necessary for the 

predicted outcome (Villiger, 2022). For example, someone could present with excessive 

fatigue and be given a placebo that they are told will make them more energized. Their 

brain predicts they will feel more energized, so in order to avoid prediction error, sensory 

information that communicates energy will be attenuated, while sensory information that 

communicates fatigue will be ignored. Thus, a prediction error is avoided. When 

predictions about bodily states are consistently wrong, it is thought that disorders of 

mood, metabolism, and appetite may occur (Barrett & Simmons, 2015). In fact, many 

psychiatric disorders can be explained as a failure to update predictions in the face of 

changing sensory inputs, an idea that will be discussed at length further in this paper 

(Kube et al., 2020; Smith et al., 2020). 

A variety of studies have examined the role of predictions in relation to physical 

responses and provide support for the idea of interoceptive predictive processing. One 

study gave a group of 46 participants a milkshake, where half of the participants were 

told the shake was “indulgent” and had 620 calories, while the other half were told the 

shake had only 140 calories and was deemed “sensible”. The group who thought the 

shake they were consuming was indulgent had significantly lower ghrelin (the hunger 
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hormone) levels post-consumption than the other group– predicting that a shake is going 

to be satiating literally makes it so (Crum et al., 2011). Another study examined a group 

of 87 employees that worked cleaning hotel rooms. Half of the sample was told that the 

work they do is good exercise and sufficient to meet recommendations, while the other 

half was not. The employees did not change their behavior, but after 4 weeks the group 

that had learned that their work was healthy had significant improvements in a variety of 

physical markers of health (lower blood pressure, weight, body fat, etc.) (Crum & 

Langer, 2007). Predictions we make can directly change physiological responses within 

our own bodies.  

The effects of classic psychedelics depend on 5-HT2A receptors 

Classic psychedelics are serotonergic substances, meaning that they exert the 

majority of their effects by acting on the serotonin system, specifically by agonism of 

5HT-2A receptors (Johnson et al., 2019). This section will explore how this system works 

and what role it plays in psychiatric illnesses in order to better understand the 

neurobiological mechanisms of psychedelic-assisted therapy. Given the prevalence of 

SSRIs, serotonin seems to play an important role in mood disorders, but this elusive 

neurotransmitter is not well understood (Carhart-Harris & Nutt, 2017). It appears to play 

a role in anxiety, as well as in moderating neuroplasticity, which the brain’s abiloity to 

change (Deakin, 2013; Miyazaki et al., 2011). Serotonin (5HT) has two major receptor 

types: 5HT-2A and 5HT-1A, both of which are common and widespread throughout the 

brain (Carhart & Nutt, 2017). Both of these receptor types are important for coping, but 

in different ways. 5HT-1A receptors are thought to be involved in passive coping: 

tolerating psychological distress without necessarily needing to change it (Carhart & 
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Nutt, 2017). Passive coping could look like using deep breathing to cope with anxiety 

about a test–the stressor, as well as mindset and behavior, remain the same. 5HT-1A 

receptors are expressed in high density on stress circuitry (Puglisi-Allegra & Andolina, 

2015). 5HT-2A receptors are thought to aid in active coping: dealing with psychological 

distress by changing one’s relationship to it (Carhart & Nutt, 2017). This is related to 

neuroplasticity, and can mean changing one’s mindset or behavior. For example, in the 

case of test anxiety, active coping could mean shifting one’s perspective to view tests as 

something that does not measure self-worth. 5HT-2A receptors are expressed in high 

density in high level thinking circuitry (Puglisi-Allegra & Andolina, 2015).  

Serotonin is important in mental states, but the idea that depression and other 

psychiatric illnesses are caused by low levels of serotonin has consistently been shown to 

be a myth (Cowen & Browning, 2015). What we do know is that decreasing serotonin 

leads to aggression and impulsivity, while raising levels increases the ability to tolerate 

pain, anxiety, and delay (Carhart & Nutt, 2017). The decrease in aggression and anxiety 

is related to the activation of the 5-HT1A receptors (Carhart-Harris & Nutt, 2017). 

Rodents whose 5HT-1A receptors have been blocked show increased symptoms of 

anxiety, and drugs that are direct agonists of 5HT-1A receptors (e.g. buspirone) lead to 

lessened anxiety (Heisler et al., 1998; Howland, 2015). Thus, this receptor subtype is 

related to many of serotonin’s functions, including stress and aggression.  

So, what is the role of the 5-HT2A receptors and where are they found? This 

receptor subtype is found in high concentrations in high level cognitive networks, 

including the DMN (Beliveau et al., 2016; Singleton et al., 2021). Recently, it has been 

proposed that activation of 5HT-2A receptors introduces a window of heightened 
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plasticity (Carhart-Harris et al., 2016c; Carhart-Harris & Nutt, 2017). During important 

periods of human development, expression of 5HT-2A receptors is higher than other 

points in life, supporting this hypothesis (Sheline et al., 2002; Volgin et al., 2003). 

Additionally, a study in mice found that stimulating 5HT-2A receptors led to an increased 

ability to unlearn fear-related memories when compared to controls (Zhang et al., 2013). 

This suggests that the plasticity introduced by 5HT-2A agonism facilitates learning and 

adjustment (Carhart-Harris & Nutt, 2017). To frame these findings in a predictive 

processing framework, it seems that 5HT-2A receptors are associated with the updating 

of high-level predictions (Carhart-Harris & Nutt, 2017; Singleton et al., 2021).  

Evidence suggests that 5HT-2A agonism is the central mechanism of classic 

psychedelics. In a study that assessed the effects of ayahuasca, participants consumed the 

drug either after taking a placebo or after taking ketanserin, a 5HT-2A antagonist. In the 

ketanserin condition, participants did not experience the typical visual effects of the drug, 

and the changes in brain activity that are typical of the psychedelic state did not occur 

(Valle et al., 2016). Additionally, a recent study synthesized a compound that acted solely 

as an agonist of 5HT-2A receptors (i.e. it did not produce typical “psychedelic” effects 

such as hallucinations), and found that administration of this compound led to 

antidepressant effects in mice (Kaplan et al., 2022). Since agonism of 5HT-2A receptors 

appears to lead to increased prediction updating, it follows that this would be a key piece 

of the effects of psychedelics (Carhart-Harris & Friston, 2019). 

Psychedelics effect predictive processing: The REBUS hypothesis 

 This idea is highlighted in a recent theory proposed in 2019: the RElaxed Beliefs 

Under pSychedelics (REBUS) hypothesis (Carhart-Harris & Friston, 2019). The 
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hypothesis is based on two major principles: the idea that organisms seek to minimize 

free energy through reduction of prediction errors, and the entropic brain hypothesis 

(Carhart-Harris & Friston, 2019; Villiger, 2022). The entropic brain hypothesis is the idea 

that psychedelics introduce more disorder into the brain in that neural connections are 

increased and more variable than usual (Villiger, 2022). This is important, as certain 

mental disorders are characterized by too much disorder in the brain (e.g. psychosis) 

while others are characterized by too much order (e.g. OCD) (Carhart-Harris & Friston, 

2019; Faust & Kenett, 2014; Villiger, 2022).  

The REBUS hypothesis proposes that when people are in a psychedelic state, 

there is less emphasis placed on prior beliefs, and more on incoming sensory inputs 

(Carhart-Harris & Friston, 2019; Villiger, 2022). In this more flexible state, maladaptive 

predictions that have long been wired in people’s minds are able to be revised with new 

sensory data (Carhart-Harris & Friston, 2019). This can be seen in the subjective 

experiences of people who have participated in psychedelic-assisted therapy, such as one 

participant who reported “My natural state is the opposite of mindfulness–its 

mindlessness. I'm usually quite far away from the moment. I was very much there, very 

connected.” (Watts & Luoma, 2020). Many people experience an increased intensity in 

their visual perception, such as another participant in the same study who said “A veil 

dropped from my eyes, things were suddenly clear, glowing, bright. I looked at plants and 

felt their beauty. I can still look at my orchids and experience that” (Watts & Luoma, 

2020). Qualitative data shows us that many people have a heightened sensory experience 

while taking psychedelics, and quantitative data supports the idea too. One study found 



 

 

18 

significant increases in psychological flexibility both two and four weeks after a 

psychedelic experience (Close et al., 2020).  

Part Three: Evidence for the REBUS Hypothesis 

The REBUS hypothesis can explain many different aspects of the psychedelic 

experience, from visual hallucinations to ego death to altered perception of time (Carhart-

Harris & Friston, 2019). It is a recent theory, but much data exists to support its 

underlying concepts. A thoughtful look at the overlap between the neural mechanisms of 

predictive processing and what we know about the neural effects of psychedelics 

provides evidence for the REBUS hypothesis.  

The claustrum 

Evidence for the REBUS hypothesis emerges when looking at a specific part of 

the brain, the claustrum. The claustrum is a thin sheet of gray matter, accounting for only 

a quarter of 1% of the cerebral cortex volume and is the most densely connected neuronal 

structure of the entire brain (Crick & Koch, 2005). It is challenging to specify a singular 

function of the claustrum, but in recent years it has been proposed as a gatekeeper for 

what neural information makes it to conscious awareness (Torgersen et al., 2014). 

Supporting this idea, a study in rodents found that the claustrum is part of a brain network 

that filters sensory information and determines what is relevant (Smith et al., 2019).  

Importantly, 5HT-2A receptors are expressed more densely in the claustrum than 

anywhere else in the brain (Nichols et al., 2016). Additionally, there are certain 5HT-2A 

receptors that are more sensitive to psychedelics than others, and many of these neurons 

are in the claustrum, suggesting that this region is especially important in the effects of 

psychedelics (Martin & Nichols, 2016). If the claustrum is indeed a sort of gatekeeper as 
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to which information makes it to conscious awareness, it provides evidence for the 

REBUS hypothesis. Psychedelics act on 5HT-2A receptors in the claustrum, and this 

agonism opens the metaphorical gates so that the claustrum allows a higher amount of 

sensory information to be brought into conscious awareness (Johnson et al., 2019; 

Torgersen et al., 2014). Supporting this idea, people with depression have been found to 

have reduced claustrum volume, suggesting that this gatekeeper is not as active in this 

population (i.e. not as much sensory input is being brought conscious awareness) 

(Bernstein et al., 2015). 

Alpha oscillations 

Another important neural piece of predictive processing is neural oscillations 

(Euler, 2018). Neural oscillations are patterns of brain activity that look like sine waves–

neural activity peaks and then declines, hitting a low point, and then increases and peaks 

again (Basar, 2013). These patterns of brain activity occur with different frequencies, one 

of which being a frequency of 10 Hz. Oscillations occurring at around 10 Hz are called 

“alpha oscillations”, and these are relevant to predictive processing (Arnal & Giraud, 

2012). What the brain deems to be cognitively relevant is modulated by alpha band 

activity, which then determines what sensory information is utilized in forming 

responses, behaviors, and decisions (Arnal & Giraud, 2012). When an individual 

encounters a temporally unpredictable stimulus (i.e. they do not know when it was going 

to occur), the way their brain responds to this stimulus depends on the phase of alpha 

oscillation that was occurring (Scheeringa et al., 2011; Busch, et al., 2009). Alpha 

oscillations are complex, but they are thought to play a role in specific types of attention: 

there is an increase in alpha band oscillations when a task requires suppression of 
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information not relevant to the task (Klimesch, 2012). Similarly, when someone expects a 

stimulus to occur and then it does not, alpha band activity is desynchronized (Klimesch et 

al., 1992). There is an increase in alpha band activity when people engage in top-down 

controlled cognition (Zanto et al., 2011). Activity in the alpha band correlates positively 

with DMN activity (Carhart-Harris & Friston, 2019). The key takeaway for this paper is 

that higher levels of alpha band activity appear to be associated with high-level 

predictions.  

Classic psychedelics have been shown to reduce spontaneous oscillations of brain 

activity, especially in the alpha band (Valle et al., 2016). This is directly related to the 

agonism of 5HT-2A receptors, as when an antagonist of 5HT-2A receptors is taken 

before drug ingestion, changes in alpha band activity do not occur (Valle et al., 2016; 

Kometer et al., 2013). As established above, alpha oscillations are important in predictive 

processing, and alpha band activity is high when people are engaged in top-down 

cognition (Benedek et al., 2011). Thus, the reduced alpha band activity seen when 

individuals are in a psychedelic state seems to be related to less predictive cognition, 

providing support for the REBUS hypothesis.  

Neurogenesis 

 Further evidence for the REBUS hypothesis relates to neurogenesis, or the growth 

of new neurons. Classic psychedelics have been linked to increased neurogenesis in 

specific brain regions, especially the hippocampus (Catlow et al., 2016; Magaraggia et 

al., 2021). Magaraggia et al. (2021) proposed that neurogenesis in the hippocampus 

increases the ability of individuals to distinguish between similar inputs. If an individual 

has an overreliance on predictions and an under reliance on sensory information, the 
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capability to discriminate between similar inputs may be diminished. Thus, the 

neurogenesis in the hippocampus that occurs following psychedelic usage supports the 

idea that these substances lead to prediction updating. Supporting this, data from animal 

studies suggests that adult hippocampal neurogenesis is linked to increased learning 

ability in certain cognitive tasks (Ehninger & Kempermann, 2006). 

Functional connectivity 

Studies of the functional connectivity of the brain when in a psychedelic state 

support the REBUS hypothesis. A recent study administered LSD to healthy participants 

and found that after drug ingestion there was a higher level of neural connectivity from 

the thalamus to the posterior cingulate cortex (PCC), but less connectivity from the PCC 

to the thalamus (Preller et al., 2019). These changes in functional connectivity depend 

specifically on the 5HT-2A receptors, since when participants received pretreatment with 

a 5HT-2A antagonist the changes in thalamic-PCC connectivity did not occur (Preller et 

al., 2019). The thalamus has been shown to play a role in controlling the weight given to 

predictions versus sensory inputs (Steriade, 2004). The PCC is part of the DMN and has 

been found to play “a key role in altering behavior in response to unexpected change” 

(Pearson et al., 2011). The thalamus and the PCC both have complex functions, but based 

on the data here it can be theorized that higher connectivity from the thalamus to the PCC 

means more prediction errors are being communicated to the PCC. This then allows for 

prediction updating (Rikhye et al., 2018; Preller et al., 2019). Supporting this, people 

with mild cognitive impairment have reduced thalamic to PCC connectivity, and 

prediction deficits have been shown in these patients (Alderson et al., 2017; León-

Cabrera et al., 2021).  
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The Default Mode Network 

 People who are under the influence of psychedelics have decreased neural activity 

in the DMN (Carhart-Harris et al., 2012). For example, an imaging study of participants 

who had consumed ayahuasca found that the substance led to decreased blood flow to 

most parts of the DMN, especially major hubs such as the mPFC and PCC (Palhano-

Fontes et al., 2015). A similar study that utilized psilocybin found similar results, as well 

as decreased connectivity between the mPFC and PCC (Carhart-Harris et al., 2012). As 

established above, there is evidence that in general, DMN activation is associated with 

making predictions (Carhart-Harris & Friston, 2019). Further evidence comes from a 

study that had participants perform a card sorting task which consisted of a rule 

acquisition phase and a rule application phase. Results demonstrated that the DMN was 

more active during the application phase, which consists of making predictions based on 

memory (Vatansever et al., 2017). This provides support for the REBUS hypothesis: less 

DMN activity signifies less prediction utilization, and there is less DMN activity in a 

psychedelic state.  

Long term neural changes from psychedelic usage 

Interestingly, long-term psychedelic use is associated with systematic differences 

in neural connectivity, and the nature of these changes provide support for the REBUS 

hypothesis. A study of 22 long-term ayahuasca users found that these individuals had an 

increase in cortical thickness in the anterior cingulate cortex (ACC) and a decrease in 

cortical thickness in the PCC (Bouso et al., 2015). Increased cortical thickness is typically 

due to increased cognition of the brain area where the changes occur (Jiang et al., 2016). 

Thus, it appears that people who have habitually used psychedelics tend to have higher 
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neural activity in the ACC and lower activity in the PCC. The ACC has been found to 

play a role in determining how much adaptation occurs in response to prediction errors, 

so increased cortical thickness of the ACC could result from a higher level of prediction 

updating (Weber et al., 2016). Thus, long-term psychedelic users may have increased 

adaptation to prediction errors, supporting the REBUS hypothesis. The thinning of the 

cortical thickness of the PCC provides support for the idea of a lasting decrease in self-

referential thought, as the PCC is a major hub in the DMN (Bouso et al., 2015; Carhart & 

Nutt, 2017).  

Further data on long-term neural changes comes not from psychedelic imaging 

studies, which are limited, but from imaging studies of long-term meditation 

practitioners. Meditative and psychedelic states are surprisingly similar: both are 

characterized by an acute decrease in DMN activity (Garrison et al., 2015; Johnson et al., 

2019; Carhart-Harris et al., 2016), and both can elicit similar mystical experiences 

(Winkleman, 2017). In meditation, this acute DMN quieting has been shown to lead to 

lasting changes: long term mindfulness meditators have significantly reduced DMN 

activity compared to controls during a resting state (Berkovich-Ohana et al., 2016). Given 

the connection of the DMN to predictions, this finding suggests that acute reduction in 

DMN activity can lead to a long-term reduction in prediction making (Laukkonen & 

Slagter, 2021). Supporting this, mindfulness meditation interventions have been shown to 

have positive therapeutic effects for certain psychiatric illnesses (Fjorback & Walach, 

2012).   
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Summary of the evidence for the REBUS hypothesis 

The REBUS hypothesis is a recently proposed theory of why psychedelic-assisted 

therapy has been found to be useful for varying psychiatric conditions. Given its recency, 

it is important to review supporting evidence in order to discern the plausibility of the 

theory. Here, I have presented evidence relating to claustrum function, alpha oscillations, 

the DMN, functional brain connectivity, and long-term neural changes. This review of 

relevant literature supports the idea that people in a psychedelic state rely more heavily 

on sensory inputs and less heavily on predictions than they do at baseline, and that this 

change can create long-term benefits. 

Part Three: Application to Mental Illnesses 

 The recent resurgence of clinical trials utilizing psychedelic-assisted therapy has 

thus far demonstrated positive results. Some of the first trials were conducted in people 

experiencing psychiatric symptoms in relation to a serious or life-threatening illness. One 

randomized, double-blind trial of 51 participants with a severe cancer diagnosis found 

extremely promising results for reductions in depression and anxiety for at least six 

months following dosing: around 60% of the patients were considered in remission from 

their psychiatric symptoms, and another 20% showed significant symptom reduction 

(Griffiths et al., 2016). Another randomized control study of 29 cancer patients with 

illness related anxiety or depression found very similar results–an 80% response rate at 6-

month follow-up (Ross et al., 2016). In addition to the reduction in psychiatric symptoms, 

patients also experienced an increase in quality of life, life meaning, and optimism, and 

less anxiety about death (Griffiths et al., 2016). These changes are long lasting: a follow-
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up study found that between 60 and 80% of participants still demonstrated significant 

antidepressant or anti-anxiety responses after 4.5 years (Agin-Liebes et al., 2020). 

A 2020 meta-analysis analyzed nine studies of clinical trials in which LSD, 

psilocybin, ayahuasca, or MDMA was combined with integration therapy in order to treat 

various mental health conditions (Luoma et al., 2020). Results were very promising– the 

overall reduction in symptoms (PTSD, anxiety/depression associated with life-

threatening illness, unipolar depression, or social anxiety) was significant (p < .001) and 

the average effect size was 1.2 (Luoma et al., 2020). This means that someone with one 

of these conditions who is undergoing psychedelic-assisted therapy has an 80% chance of 

doing significantly better than someone undergoing a placebo treatment (Luoma et al., 

2020). This is especially impressive when compared to the average effect size of 

traditional mental health treatment– one review found this number to be 0.40 for 

pharmacological interventions for psychiatric disorders (Huhn et al., 2014).  

 Although we often discuss psychedelics in a clinical setting, the vast majority of 

psychedelic use takes place in a recreational context (Dollar, 2021). Survey research has 

found increases in psychological well-being for recreational users four weeks post-

experience (Haijen et al., 2018). According to a survey of over 20,000 participants, 

lifetime recreational use of psychedelics is not correlated with an increased risk for 

mental health diagnoses (Johansen & Krebs, 2015). Not all recreational psychedelic 

experiences are created equal: using psychedelics in a group, with self-expansive 

intentions, and with plans to integrate the experience predict positive mental health 

outcomes (Arnaud & Sharpe, 2021). This is not the case with other psychoactive 

substances: one study found that individuals who used MDMA, cannabis, or stimulant 
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drugs had worse mental health outcomes that people who didn’t partake, while 

individuals who took psychedelics had no significant difference in mental health 

outcomes (Rougemont-Bücking et al., 2019).  

REBUS and various psychiatric illnesses 

 Many mental disorders are likely associated with an overreliance on maladaptive 

predictions (Carhart-Harris & Friston, 2019; Villiger, 2022). These predictions can form 

slowly, as in the case of depression, or acutely, such as after experiencing trauma 

(Carhart-Harris & Friston, 2019). Evidence for this claim comes from a recent study of 

500 participants: some healthy, and some with depression, anxiety, a substance use 

disorder, or an eating disorder. Participants completed a task in which they had to guess 

their heart rate (without feeling their pulse) by tapping a key every time they thought 

there was a beat. They did this once in a normal state and once while holding their breath, 

and then were asked to rate how confident they were in their guessing. Healthy controls 

guessed much more accurately in the breath hold condition than the experimental group 

did, suggesting those with a psychiatric diagnosis were unable to update their 

interoceptive predictions as quickly as controls were (Smith et al., 2020).  

Below, I present evidence that the following disorders are related to overly strong 

predictions and discuss research that investigates the potential for psychedelic-assisted 

therapy as a treatment.  

Maladaptive predictions: Depression 

 Recently, much research has investigated the potential of psychedelics to alleviate 

depressive symptoms. One study found that even non-clinical trips are associated with 

significant improvements in depressive symptoms four weeks post experience (Nygart et 
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al., 2022). Recent clinical trials consisting of a psychedelic experience combined with 

psychological support in patients with treatment resistant depression found significant 

symptom improvement that was sustained for at least three months (Carhart-Harris et al., 

2016; Carhart-Harris et al., 2018). A recent meta-analysis examined the results of seven 

clinical trials of psychedelic-assisted therapy that included measures of suicidality. 

Treatment predicted lower suicidality, and there was a large effect size at initial follow-

up and a medium effect size at six months post treatment. Additionally, there was no 

increase in suicidality or dangerous suicide-related events due to the administration of the 

psychedelic (Zeifman et al., 2022). Further support comes from animal studies, in which 

both LSD and psilocybin have been shown to lead to a sustained reduction in depressive 

symptoms in mice (Hibicke et al., 2020).  

The REBUS hypothesis provides an explanation for these promising results. 

Depression is known to be associated with negative expectations for the self and for 

future world events, and a lack of positive expectations about the future predicts 

depressive symptoms (Kube et al., 2020). Evidence for the idea of a failure to update 

maladaptive predictions comes from a study of participants with major depressive 

disorder or social anxiety who were presented with a variety of interpersonal scenarios. 

Some scenarios were presented initially in a negative light, and then later information 

revealed their more positive nature. The level of symptom severity predicted the 

difficulty people had adjusting their initial negative interpretations. However, these same 

participants showed no deficits in adjusting initially positive interpretations to be more 

negative (Everaert et al., 2018).  
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Another way to assess prediction updating is by measuring set shifting ability, 

which refers to the speed one can update to rule changes in cognitive tasks (Fuglset, 

2019). Deficits in set shifting have been identified in some depressed patients, pointing to 

a difficulty updating predictions (Lockwood et al., 2002). A meta-analysis of an emotion-

related cognitive task found that overall, depressed persons take longer to respond to 

incongruent stimuli, suggesting a deficit in responding to visual stimuli that are different 

than expected (Epp et al., 2012). Supporting the idea of a failure to update negative 

predictions, people with depression have a higher binding potential of 5HT-2A receptors, 

meaning that serotonin is binding to these receptors less than in healthy controls (Meyer 

et al., 2003; Bhagwagar et al., 2006). The higher the binding potential of the 2A 

receptors, the higher the level of dysfunctional attitudes tends to be (Meyer et al., 2003). 

In general, there is an association between increased binding potential of 5HT-2A 

receptors and higher rates of personality disorders, as well as the traits of neuroticism and 

pessimism (Frokajer et al., 2010; Bhagwagar et al., 2006).   

Further evidence for the idea that depression is related to an overreliance on 

predictions comes from studies looking at the connectivity of the DMN, as this brain 

network is associated with making predictions (Carhart-Harris & Friston, 2019; 

Vatansever et al., 2017). Individuals with depression have abnormally high connectivity 

within the DMN, which suggests strong predictions (Leibenluft & Pine, 2013). For 

example, one study had 45 participants (half with major depression) look at negative 

images and found that individuals with depression failed to reduce DMN activity to the 

same extent that controls did (Sheline et al., 2009). Similarly, a study of non-medicated 

adolescents with major depressive disorder found increased DMN activity in both resting 
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state and emotion processing as compared to controls (Ho et al., 2015). Individuals with 

depression also have abnormally low connectivity between the DMN and executive 

networks, suggesting inadequate communication of prediction errors (Leibenluft & Pine, 

2013). Transcranial magnetic stimulation (a depression treatment involving non-invasive 

brain stimulation) that alleviates depressive symptoms also restores connectivity of the 

DMN to normal, supporting the idea that these structural abnormalities are directly 

related to symptom severity (Mayberg et al., 2005).  

Further evidence for a predictive processing model for depression comes from 

metabolism of the visceromotor region of the brain: depressive symptoms have been 

found to be preceded by higher than usual metabolism of visceromotor cortices that are 

part of the DMN (Barrett & Simmons et al., 2015). These cortices are thought to play a 

role in interoceptive prediction, suggesting that depression is tied to an inaccurate 

predicting of bodily states (Barrett & Simmons et al., 2015). Specifically, it has been 

suggested that individuals with depression are constantly predicting future stress, and in 

response slowing metabolism and reducing activity in order to conserve energy for this 

predicted stress that never occurs (Barrett & Simmons et al., 2015). Additionally, 

imaging studies have found that the alpha oscillations of individuals with depression have 

higher power than in controls, and increases in alpha band activity are linked to more top-

down cognition. (Kemp et al., 2010; Jaworska et al., 2012). Thus, depression seems to be 

related to overly strong reliance on maladaptive predictions, which psychedelic-assisted 

therapy has the potential to remedy via agonism of 5HT-2A receptors (Johnson et al., 

2019; Carhart-Harris & Nutt, 2017).  
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Maladaptive predictions: Anxiety 

 Within the modern wave of research, there are limited studies examining the 

efficacy of psychedelic-assisted therapy for anxiety, but the existing results are 

promising. A recent study administered LSD to 42 participants, half of whom had a life-

threatening illness and half of whom had an anxiety disorder, such as generalized anxiety, 

social anxiety, or panic disorder. Results demonstrated significant decreases in anxiety 

levels and the improvements were maintained at 16 weeks post-administration (Holze et 

al., 2022). A small study of nine patients with OCD, which is a type of anxiety disorder, 

found that psilocybin led to significant decreases in symptoms, though a long-term follow 

up was not conducted (Moreno et al., 2006). Additionally, psychedelic-assisted therapy 

has been shown to lead to significant decreases in scores on the state-trait anxiety scale in 

patients who received the treatment for psychological distress related to life threatening 

illness (Grob et al., 2011; Gasser et al., 2014). This trend was still evident 12 months 

after psychedelic experience (Gasser et al., 2014). Studies in patients with treatment-

resistant depression report a decrease in anxiety in addition to depression (Carhart-Harris 

et al., 2016). 

Studies indicate that maladaptive predictions play a significant role in anxiety-

related disorders, which suggests that psychedelic-assisted therapy could continue to 

prove useful. People with higher levels of trait anxiety tend to overestimate how likely it 

is that a feared stimulus will be encountered as well as how severe the consequences will 

be (Okon-Singer & Aue, 2015). For example, one study found that individuals with a 

phobia of spiders were much more likely to estimate that they would encounter a spider 

than a snake or bird, while controls showed no such bias (Aue & Hoeppli, 2012). Thus, 
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fear-related predictions appear to be overactive in individuals with higher levels of 

anxiety. Another study examined over 100 volunteers and found that in those with higher 

anxiety levels, predictive priming had a greater impact on their performance in a task 

designed to assess motion perception, suggesting higher utilization of predictions (Kraus 

et al., 2020). Additionally, people with higher trait anxiety have slower reaction time and 

decreased perceptual sensitivity in non-stressful environments but not in stressful 

situations (Sussman et al., 2016). This may be because anxious individuals are constantly 

predicting stress, and do not update these predictions even when sensory data is not 

confirming them (McGovern et al., 2022). Thus, these individuals may do well when 

stress materializes (hence the lack of response deficits in stressful environments) but the 

predictions are maladaptive when it does not (hence the diminished perceptual responses 

in non-stressful environments) (Sussman et al., 2016).  

Supporting the idea of an overreliance on stress-related predictions, individuals 

with anxiety have higher connectivity in the portions of the DMN related to self-

referential and emotional processes, which are likely linked to high level predictions 

(Coutinho et al., 2016). Increases in DMN activity seem to be associated with duration of 

illness: an imaging study of patients with generalized anxiety disorder found increases in 

connectivity to the PCC, and the longer the disorder had been present the more 

significant these neural changes were (Andreescu et al., 2013). Additionally, an imaging 

study of individuals with social anxiety disorder found higher theta band activity as 

compared to controls, and theta band activity is thought to be associated with high level 

predictions (Xing et al., 2017). The REBUS hypothesis postulates that psychedelic-
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assisted therapy has the potential to help these individuals by addressing this overreliance 

on maladaptive predictions. 

Maladaptive predictions: PTSD  

 Although there have been several studies examining the efficacy of MDMA for 

PTSD, clinical trials with classic psychedelics have yet to be conducted. However, the 

neurological similarities and high co-morbidity of major depressive disorder (MDD) and 

PTSD suggest that psilocybin could be helpful for PTSD (Kahn et al., 2022). A hallmark 

of PTSD is a heightened response of the amygdala when viewing certain stimuli, such as 

fearful faces (Sherin & Nemeroff, 2011). Similar amygdala responses are present in 

patients with MDD (Arnone et al., 2012). Given the promising results of psilocybin for 

MDD, this suggests that a similar treatment could be beneficial for PTSD (Kahn et al., 

2022).  

In individuals with PTSD, predictions related to traumatic events may be 

weighted too strongly, contributing to flashbacks and stress responses in the presence of a 

situation that is similar to the trauma (Kube et al., 2020; Wilkinson et al., 2017). The 

experience of trauma may have a significant effect on predictions, as trauma often 

threatens one’s safety and thus is interpreted as extremely important (Kube et al., 

2020).  This is supported by the finding that when people are in a state of stress, they do 

not update their beliefs in response to good news to the extent that they do when not 

under stress (Garrett et al., 2018). An over-reliance on trauma-related predictions can 

explain the hallucinations, flashbacks, and visual disturbances that can be present in 

PTSD (Kube et al., 2020). These symptoms have been conceptualized as overly strong 

predictions and not enough weight being placed on the actual visual input one is 
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receiving from the environment (Kube et al., 2020; Corlett et al., 2019; Sterzer et al., 

2018).  

For example, let's say someone experiences a traumatic car crash. The brain may 

develop a prediction that driving in cars is dangerous, and this prediction may be 

weighted heavily due to the emotional significance of the original experience. The 

individual may experience psychological reactions, visual disturbances, etc. when they 

enter a car due to this prediction, despite that no current sensory input is supporting these 

ideas. Thus, a readjustment of high-level predictions via psychedelic-assisted therapy has 

the potential to alleviate the maladaptive weighting of predictions versus sensory inputs.  

Maladaptive predictions: Addiction 

 There have been several clinical trials investigating the effects of classic 

psychedelics on nicotine and alcohol addiction. A meta-analysis of six randomized 

control trials examining the efficacy of LSD-assisted psychotherapy for alcoholism found 

that a single dose of the substance led to a significant reduction in symptoms for up to six 

months post-treatment (Krebs & Johansen, 2012). Another study looked at 15 

participants with severe nicotine addiction (average of six previous quit attempts, 19 

cigarettes per day, and smoking duration of 31 years). At a follow-up 6 months after 

treatment, 80% of the participants had been abstinent for at least seven days, which is 

more than twice the success rate of other approaches (Johnson et al., 2014). 

There is evidence to suggest that the efficacy of these trials is linked to an 

overreliance on maladaptive predictions that may occur in addiction. Many substances 

are addictive because they release a flood of dopamine to the brain, which is rewarding 

(Blum et al., 2012). This is important to prediction formation because dopamine signals 



 

 

34 

predictability and consistency: it sends the message that whatever behavior caused the 

release of dopamine will do so again in the future (Friston et al., 2014; Miller et al., 

2020).  Thus, a predictive processing model of addiction proposes that drug intake leads 

to the formation of the prediction that the drug will lead to pleasure and reward, and even 

when sensory input fails to confirm this prediction (such as when an individual has built 

up a tolerance to a drug), the prediction is not updated (Gu & Filbey, 2017).  

This model also explains why people crave drugs. As established previously, the 

free energy principle entails that people want to minimize the difference between their 

predicted state and their sensory input (Friston et al., 2010). Individuals with a substance 

use disorder have strong expectations that no drugs will lead to withdrawal and craving 

symptoms, so in order to avoid prediction error their bodies pay attention to symptoms 

that confirm this prediction (Gu & Filbey, 2017).   

Supporting this model, evidence suggests that mindfulness therapy can have a 

significant impact on treating addiction (Houlihan & Brewer, 2016). One study assigned 

individuals to receive either mindfulness training or the American Lung Association’s 

freedom from smoking treatment. The mindfulness group smoked significantly less than 

the control group after the four-week treatment period, and were still smoking 

significantly less at a 17 week follow up (Brewer et al., 2011). Houlihan & Brewer 

(2016) posit that this effect is due to increased interoceptive awareness that can result 

from mindfulness interventions, suggesting that reliance on predictions is diminished via 

mindfulness training. 

It may seem counterintuitive to treat drug addiction with another mind-altering 

substance, but lifetime psychedelic use is associated with lower rates of opioid use 
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disorder (Jones et al., 2022). Thus, psychedelic-assisted therapy has the potential to aid 

individuals in adjusting these maladaptive predictions and paying more attention to how 

taking drugs actually makes them feel– perhaps not as good as predicted. 

Maladaptive predictions: Eating disorders 

 Clinical trials assessing the therapeutic potential of psychedelics for eating 

disorders (EDs) have yet to be conducted, but survey data is promising. For example, a 

survey of people with a lifetime ED diagnosis who took a psychedelic drug found 

significant improvements in depression and well-being post experience (Spriggs et al., 

2021).  

Eating disorders are another psychiatric illness that seem to be associated with 

inflexible high-level predictions, such as predictions about one’s body in space. 

Individuals with an ED may be unable to update their conception of their body even 

when given conflicting sensory inputs (Riva & Dakanalis, 2018). Supporting this, 

individuals with anorexia turn their body in a way that corresponds with their predicted 

body size (larger than reality) rather than their actual body size when they are passing 

through an opening (Keizer et al., 2013).  

Individuals with eating disorders seem to have deficits in updating predictions in 

general. Evidence for this comes from a 2006 study which found that like depressed 

patients, patients with anorexia nervosa exhibited cognitive deficits in set shifting 

(Steinglass et al., 2006). Similarly, a 2005 found that women with anorexia, as well as 

their healthy sisters, were significantly worse at set shifting in two tasks designed to 

assess perceptual rigidity when compared to controls (Holliday et al., 2005). Therefore, it 

does not appear that the cognitive deficits seen in individuals with eating disorders come 
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from reduced cognitive function due to insufficient caloric intake, as healthy family 

members appear to share these deficits. EDs are known to run in families, and this 

suggests that there may be genetic component to predictive flexibility which may put 

some individuals at risk for developing an ED, or potentially other psychiatric illnesses 

marked by difficulty updating predictions (Meshkova, 2015).  

Like anxiety and depression, eating disorders seem to be associated with 

alterations in the DMN. One study found that people who had recovered from an eating 

disorder had higher DMN connectivity than controls (Cowdrey et al., 2014). Even though 

these individuals are recovered, it seems as though the experience of an ED led to an 

increase in DMN connectivity, which is in line with too much emphasis on high level 

predictions (Carhart-Harris & Friston, 2019). Psychedelic-assisted therapy has the 

potential to introduce a window of increased plasticity in which maladaptive predictions 

can be updated, encouraging healthy eating behaviors and a reduction of psychological 

symptoms. If someone with anorexia can update the prediction “I am fat,” and understand 

that they may actually be concerningly thin, they may be able to accept their need for a 

higher caloric intake and weight gain. 

Interim conclusion 

 The evidence presented thus far provides support for the REBUS hypothesis, as 

well as for the idea that depression, anxiety, PTSD, addiction, and eating disorders are 

linked to an overreliance on maladaptive predictions. Psychedelics seem to have the 

potential to address this by increasing neuroplasticity, and thus psychedelic-assisted 

therapy is a promising treatment for these specific disorders. In the next section, disorders 

that may not be appropriate for treatment with psychedelic-assisted therapy are discussed. 
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Part Four: Contraindications and Comparisons 

Contraindications and risks of classic psychedelics 

 There are three main categories of risk in relation to psychedelic trips, the first 

being the experience of a “bad trip”, which can be characterized by anxiety, unpleasant 

thoughts or emotions, and confusion (Johnson et al., 2019). This experience is quite 

common in recreational settings: 39% of people who had used psilocybin mushrooms 

recreationally reported that a trip had been one of the top 5 most challenging experiences 

of their lives. However, of these individuals who experienced difficulty, 84% reported 

gaining something significant from the experience (Carbonaro et al., 2016). An interview 

study of individuals who had shared negative psychedelic experiences in online forums 

found that while these individuals had experienced acute emotions, such as fear, 

confusion, and distressing visions, 67% reported that the consequences of this “bad trip” 

were mostly positive, and only 4% reported that the consequences were mostly negative 

(Johnstad, 2021). Given the importance of setting for psychedelic trips, the risk of 

extreme negative experiences is likely lower in a therapeutic setting (Hartogsohn, 2017), 

but this phenomenon has occurred (Holze et al., 2022). In a 2020 trial of LSD for anxiety, 

one participant (2% of the sample) experienced acute transient anxiety during drug 

administration. The participant was treated with a benzodiazepine and an antipsychotic 

medication, which relieved symptoms. No long-lasting effects were observed, and in the 

second administration the participant was given a lower dose and did not experience a 

negative reaction, suggesting that a too high dose was the cause of the anxiety (Holze et 

al., 2022). Some scholars suggest that negative emotions and distressing experiences are 

a part of the psychedelic experience and not something to be feared. Dyck & Elcock 
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(2020) argue that the government and other anti–psychedelic forces increased fear 

surrounding “bad” trips in an effort to create a narrative of psychedelics as substances 

that induce violence and unpredictable behavior.  

Another risk is the short-term physiological symptoms that psychedelic intake can 

cause. Given the fact that these substances can cause a significant increase in heart rate, 

people with cardiac conditions should likely be excluded from trials at this time (Johnson 

et al., 2019). 

The final category of risk is related to psychosis and similar disorders, as in rare 

cases psychedelics have been shown to aggravate or precipitate these conditions 

(Paparelli et al., 2011). Examples include a case report published in 2021, in which a 

woman was hospitalized for a psychotic episode that is believed to have been precipitated 

by the consumption of psychedelic mushrooms. The woman had never experienced 

mania or psychosis but did have a family history of bipolar disorder (Hendin & Penn, 

2021). Other analysis has similarly pointed to bipolar disorder as a risk factor for 

negative psychedelic experiences (Bosch et al., 2021). One review examined published 

case reports of classic psychedelics linked to episodes of psychosis and/or mania, and 

concluded that experience appears to be rare, and most often occurs in recreational 

settings (Gard et al.,. 2021) . Multiple scholars have concluded that this type of 

experience is typically tied to a personal or close family history of psychotic illness or 

mania (dos Santos et al., 2017; Gard et al., 2021). 

Psychedelics are agonists of 5HT-2A receptors, and certain antipsychotic drugs 

act on these receptors too–but as antagonists (Umbricht et al., 2003). Given that these 

drugs can be helpful for people with schizophrenia or other psychotic disorders, it follows 
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that psychedelics would be substances to avoid, as these substances are characterized by 

the opposite: 5HT-2A agonism (Umbricht et al., 2003; Johnson et al., 2019).  

 Can a predictive processing framework explain why psychedelics are potentially 

risky for certain disorders and helpful for others? If so, it would make sense if the 

contraindicated disorders listed above were characterized by an extreme lack of rigid 

thinking and too little weight placed on high level predictions as opposed to too much. 

One study examined the ways in which individuals with schizophrenia interpreted 

unfamiliar semantic metaphors and found that these people tended to make looser 

associations than controls and demonstrated an increased level of right hemisphere 

involvement. Right hemisphere involvement in this type of task is associated with more 

chaotic thinking, so this result provides evidence for a more chaotic style of processing in 

individuals with this disorder (Faust & Kenett, 2014). This contrasts with the disorders 

reviewed earlier in this paper, which are characterized by repetitive, ruminative thinking 

(Carhart-Harris & Friston, 2019; Villiger, 2022).  

Further evidence for this idea comes from deficits in the way that individuals with 

schizophrenia process context dependent auditory and visual information, a phenomenon 

that has been widely observed (Umbricht et al., 2003). Importantly, the deficits seen in 

individuals with schizophrenia are similar to the deficits seen in healthy subjects after an 

administration of ketamine (Umbricht et al., 2003). As we will see later in the paper, 

ketamine is thought to induce a state of increased neuroplasticity (Aleksandrova & 

Phillips, 2021), suggesting that individuals with schizophrenia may already have elevated 

neuroplasticity. Additionally, unmedicated individuals with bipolar disorder have 

significantly lower alpha oscillation power, which points to less prediction related 
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cognition (Başar, 2013; Arnal & Giraud, 2012). As established previously, disorders such 

as depression are characterized by higher connectivity within the DMN (Leibenluft & 

Pine, 2013). In contrast, evidence points to lower levels of within network connectivity in 

the DMN in patients with schizophrenia or early-stage psychosis (O’Neill et al., 2019; 

Skudlarski et al., 2010). While disorders such as depression and eating disorders seem to 

be related to an inability to update maladaptive beliefs, disorders characterized by mania 

or psychosis do not appear to be characterized by this kind of cognitive rigidity, and in 

fact may be characterized by too little rigidity (Shergill et al., 2014). Thus, psychedelics 

should not be recommended for individuals with a personal or family history of psychotic 

or manic disorders, but the risk for others appears to be quite low.  

Comparing SSRIs and psychedelics 

Selective serotonin reuptake inhibitors (SSRIs) and psychedelics are both 

substances that can treat mental disorders by acting on the serotonin system (Carhart-

Harris & Friston, 2019; Celada et al., 2004). SSRIs inhibit the reuptake of serotonin, so 

levels of the neurotransmitter in the brain are higher (Homberg et al., 2010). These drugs 

are commonly prescribed to treat conditions characterized by anxious or depressive 

symptoms, but exactly why the higher serotonin levels can lead to alleviation of 

symptoms is unclear (Mock, 2020). It has been proposed that the mechanism of action for 

SSRIs is related to the agonism of 5HT-1A receptors (Haddjeri et al., 1998). However, 

psychotropic drugs that function specifically as 5HT-1A receptor agonists (e.g. 

buspirone) have not been successful in treating depression, suggesting that simple 

agonism is not the mechanism of action for SSRIs (Carr & Lucki, 2011; Blier & Ward, 

2003; Howland, 2015). Supporting this, these medications do not work right away: it 
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typically takes around 4-6 weeks for patients to begin to experience symptom 

improvement (Tylee & Walters, 2007). There is evidence to suggest that the mechanism 

of action for SSRIs is not a simple increase in serotonin levels– if it was, symptom 

improvement would likely occur sooner (Harmer et al., 2009). In individuals with 

premenstrual dysphoric disorder, SSRIs do provide immediate relief from symptoms, and 

this disorder is thought to be caused directly by a serotonin deficiency (Halbreich, 2002; 

Endicott et al., 1999).  

Recent evidence suggests increased neuroplasticity may be the mechanism for 

both psychedelic-assisted therapy and treatment with SSRIs (Albert, 2019; Carhart-Harris 

& Friston, 2019; Bui et al., 2013; Klöbl et al., 2022). In support of this idea, a recent 

study had 99 healthy volunteers participate in an associative learning task for three 

weeks, and then relearn the same content with different associative pairs for another three 

weeks (Klöbl et al., 2022). Half of the participants received an SSRI during the re-

learning portion of the experiment, and brain imaging was performed before and after this 

period. Individuals in the SSRI group had a higher rate of functional connectivity 

changes, suggesting that the medication enhanced neuroplasticity (Klöbl et al., 2022). A 

similar study administered electrical stimulation to participants in order to condition them 

to associate fear with certain stimuli, and then in a second phase of the experiment 

conditioned participants to no longer make this association by presenting the feared 

stimulus repeatedly without the electrical stimulation. The group given an SSRI during 

this two-week process was able to unlearn the fear association significantly faster than 

those who had been given a placebo (Bui et al., 2013). The theory that SSRIs provide 

therapeutic effects by increasing neuroplasticity explains the delayed effect time of these 
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medications, as well as why individuals with menstrual dysphoric disorder experience 

immediate relief. SSRIs are known to work best in conjunction with psychotherapy, 

which may allow people to make the most of the increased neuroplasticity that the 

medications support (Cuijpers et al., 2014). For some individuals, psychedelics may work 

when SSRIs have not. Perhaps the effects of psychedelics on neuroplasticity are stronger 

than that of SSRIs, or perhaps the emotional or spiritual aspects of the psychedelic trip 

support more extreme or adaptive brain rewiring than an SSRI can. For others, especially 

those who may have a contraindication to psychedelic-assisted therapy, SSRIs remain a 

good option, especially when combined with therapeutic interventions.  

Comparing ketamine to classic psychedelics 

Ketamine is another drug that sometimes falls under the psychedelic umbrella and 

has seen a resurgence of clinical interest in recent years. I discuss ketamine here for two 

reasons: it is the only psychedelic that is currently legalized for clinical use, and like 

classic serotonergic psychedelics, there is evidence to suggest that this drug works via its 

effects on neuroplasticity (Bonnett, 2022; Johansen et al., 2022). In contrast to classic 

psychedelics, ketamine is a dissociative psychedelic that acts on the glutaminergic system 

as well as the opioid system (Price, 2018; Zanos & Gould, 2018). There is a high 

response rate to ketamine for depressive symptoms, but the relief it provides appears to 

be short-lived: a meta-analysis of studies examining ketamine for depression found 

remission rates of 77% four hours post infusion and 43% 72 hours post-infusion, but 

most patients relapsed within a month (Katalinic et al., 2013). The largest potential for 

ketamine may be in acute situations such as suicidal ideation, where rapid symptom relief 
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is needed. Indeed, studies have found ketamine to have a significant positive effect on 

suicidal ideation (Ballard et al., 2014). 

Historically, the dominant view was that the therapeutic effects of ketamine were 

dependent on its antagonism of NMDA receptors, which are part of the glutaminergic 

system (Aleksandrova & Phillips, 2021; Price, 2018). However, a recent clinical trial of 

adults with treatment-resistant depression found that in participants for whom ketamine 

produced an antidepressant effect, this effect was not observed when the ketamine 

infusion was preceded by the administration of naltrexone, an opioid antagonist 

(Williams et al., 2019). Naltrexone is often used to treat alcoholism and opioid use 

disorder, as this drug binds to and blocks opioid receptors (Singh & Saadabadi, 2022). 

Thus, ketamine’s therapeutic potential may depend primarily on its effects on the opioid 

system (Price, 2018; Williams et al., 2019).  

 There is evidence to suggest that like classic psychedelics, ketamine works by 

increasing neuroplasticity (Aleksandrova & Phillips, 2021). Although the initial 

mechanisms of ketamine and classic psychedelics are different, both substances have 

been found to lead to activation of neurons in areas of the brain associated with 

neuroplasticity, such as the prefrontal cortex (Aleksandrova & Phillips, 2021). 

Supporting the idea that ketamine works by enhancing neuroplasticity, a recent study 

examined three treatment groups of individuals with major depression: one that received 

ketamine infusions and then participated in an associative learning exercise designed to 

increase self-esteem, one that only received ketamine infusions, and one that received a 

placebo and then participated in the associative learning (Price et al., 2022). Both groups 

that received ketamine showed significant initial improvement, but the improvement was 
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brief in the group that did not participate in the associative learning. By 30 days, their 

symptoms were similar to the non-ketamine group, whereas the ketamine group that did 

participate in the associative learning exercises maintained sustained symptom reduction 

at the 30-day mark. This finding suggests that ketamine enhances neuroplasticity and 

allows for improvement of maladaptive thinking patterns when learning is emphasized 

(Price et al., 2022).  

The REBUS hypothesis postulates that in classic psychedelics, the increase in 

neuroplasticity is specifically linked to the updating of maladaptive predictions, and there 

is some evidence of a similar process with ketamine. One study found that administration 

of low-dose ketamine led to slower responses to predictive stimuli, suggesting lower 

utilization of predictions (Mohanta et al., 2020). Additionally, ketamine has been shown 

to decrease the functional connectivity of the DMN, which is relevant to predictive 

processing (Scheidegger et al., 2012). As with classic psychedelics, more research is 

needed to determine the neurobiological mechanisms of ketamine assisted therapy, but at 

this point results suggest that an increase in neuroplasticity is at play, and prediction 

updating may be relevant. 

Part Five: Limitations and Recommendations 

Research limitations and recommendations 

 While psychedelic-assisted therapy shows promising results for treating a variety 

of psychiatric conditions, many limitations exist. As discussed previously, psychedelic 

medicine began long before Western science took interest, yet this origin is often ignored 

in today’s clinical trials (George et al., 2019). A recent review of psychedelic studies 

found that over 80% of participants were Non-Hispanic White (Michaels et al., 2018). 
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People of color experience mental health struggles at least as often as Non-Hispanic 

Whites do, and face more barriers to care (Michaels et al., 2018). Therefore, the under 

representation of these groups in modern psychedelic research is a cause for concern. 

Additionally, this research occurs within the Western medical system, a system that has 

led to oppression and trauma for many indigenous and minority groups (George et al., 

2019). The modern psychedelic research community should make a concerted effort to 

highlight the voices of minority groups that are involved in the field, and to broaden 

studies to include greater diversity of participants (George et al., 2019). Another 

limitation in this emerging field is the lack of federal investment in research, and 

increasing funding could help trials become more equitable (Marks & Cohen, 2021).  

In addition to homogeneity of samples in clinical trials, many studies exclude 

participants on psychiatric medications or have patients stop any medications prior to the 

psychedelic dosing (Johnson et al., 2014; Carhart-Harris et al., 2016). This is done to help 

ensure a lack of interaction between psychedelics and other psychiatric medications, but 

may also lead to self-selected and biased samples (e.g., people who are unable or 

unwilling to go off of medication are largely not included). Further, there is evidence 

suggesting that classic psychedelics are not dangerous in combination with certain 

psychiatric medications, including SSRIs (Malcolm & Thomas, 2021). The interaction of 

these substances should be investigated further with the hopes of being able to include 

participants who are on SSRIs and certain other psychotropic medications in troals of 

psychedelic-assisted therapy.  

Additionally, more studies should focus on individuals with multiple psychiatric 

disorders. Nearly 80% of individuals with major depressive disorder have a co-occurring 
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mental illness (Melartin et al., 2002), and the effect of psychedelics on these interactions 

are currently unknown. Randomized controlled trials tend to screen out those with 

comorbid disorders, thus raising the question of whether they are as effective in real-

world scenarios where people have co-occurring mental illnesses. Future trials should 

research co-ocurring disorders, with the exception of individuals who are diagnosed with 

(or who have a family history of) a manic or psychotic disorder. As discussed above, this 

population appears to be more susceptible to extreme negative events, such as manic 

episodes, and should continue to be excluded from the research at this time (Paparelli et 

al., 2011).  

Another weakness of the samples of psychedelic-assisted therapy studies is that 

they are relatively small (Petranker et al., 2020; Wheeler & Dwyer, 2020). Given the 

importance of large sample sizes in psychological research (Schweizer & Furley, 2016), 

efforts should be made to include more participants in psychedelic research. More 

longitudinal studies should also be conducted, as the majority of studies on classic 

psychedelics followed up with participants for less than six months after the psychedelic 

experience (Wheeler & Dwyer, 2020).  

There has been a flood of media that portrays psychedelics in a positive light in 

recent years, and this may contribute to assumptions and biases in participants (Butler et 

al., 2022; Petranker et al., 2020). Given that participants typically volunteer for 

psychedelic-assisted therapy trials, they may have an existing positive opinion on these 

substances (Wheeler & Dyer, 2020). Supporting this idea, individuals with previous 

psychedelic experiences and an affinity toward psychedelics are greatly overrepresented 

in randomized control trials, which could be affecting results. This bias could be reduced 
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by recruiting more participants who have never taken a psychedelic and feel neutral about 

their potential to improve mental health (Ona et al., 2022).  

Further complicating these trials, there are characteristics of psychedelics that 

make administering placebos difficult (Butler et al., 2022). However, that does not mean 

efforts should not be made. As Butler et al. (2022) points out, psychedelics are not the 

only clinical interventions that are challenging in this respect: surgery and physical 

therapy present similar obstacles. Therapeutic interventions in general often suffer from 

inadequate elimination of expectancy biases: both therapists and patients tend to know 

what type of treatment they are receiving (Juul et al., 2020). In the case of psychedelic-

assisted therapy, strategies to reduce expectancy biases include randomized controlled 

trials in which one group is given a much lower dose of a psychedelic, or another 

substance that produces some level of mind-altering effects (Butler et al., 2022). 

However, ethical concerns may arise: is it unfair to provide someone with therapy that 

leads them to believe that they have undertaken a significant psychological experience if 

they have not? In some cases, acknowledging that expectancy effects may be playing a 

role may be the best option (Butler et al., 2022).  

Psychedelic-assisted therapy is complex, and classic psychedelics have only been 

studied in controlled clinical trial settings. Results have demonstrated efficacy, but 

efficacy is not the same as effectiveness: just because an intervention proves statistically 

significant in clinical trials does not mean results will be mirrored in real-world 

conditions (Singal et al., 2014). Many studies of psychedelic-assisted therapy do not 

describe the therapeutic mechanisms utilized in enough detail for providers to replicate 

them if this treatment is rolled out to a larger group (Wheeler & Dyer, 2020). Some 
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scholars have even gone so far as to suggest that the knowledge gathered in this field may 

be largely an illusion (Ona et al., 2022). This is a strong claim, and I believe the evidence 

presented in this paper does support the efficacy of psychedelic-assisted therapy for 

increasing neuroplasticity and aiding in the treatment of specific mental health disorders. 

However, more research is needed: samples should be larger and more diverse, comorbid 

disorders need to be included, studies should aim to reduce bias, and more longitudinal 

designs should be implemented. Community-based research that assesses the effects of 

psychedelics in “real-world” contexts can help answer the question of whether these 

substances are effective beyond specific clinical settings.   

Clinical limitations and recommendations 

As noted previously, a major limitation in the field of psychedelic-assisted 

therapy is the accessibility, or lack thereof, of this treatment (Marks & Cohen, 2021). In 

general, access to mental health treatment is limited, and many who need treatment are 

unable to access it (Stuhlmiller & Tolchard, 2009). Cost is often a barrier to treatment, 

and without insurance covering this service, many Americans will be unable to access it. 

In countries where recreational psychedelics are legal, private psychedelic retreats cost 

thousands of dollars: a five-night stay can cost $6,000 or more (“Integrative ayahuasca 

retreats”, 2022). As psychedelic-assisted therapy becomes integrated into public mental 

healthcare, it is essential that efforts are made to establish insurance coverage of this 

treatment, especially Medicaid coverage (Marks & Cohen, 2021). This will help ensure 

that psychedelic-assisted therapy is not a treatment only for individuals with expendable 

financial resources.  
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It is important to approach the integration of psychedelic-assisted therapy with the 

American healthcare system thoughtfully, as the narrative surrounding these substances 

will greatly affect what happens in healthcare and culture. When, in the 1960s, 

psychedelics became associated with the counterculture, government vilification and 

criminalization followed (Wesson, 2011). One path the narrative surrounding 

psychedelics could take is of medicalization: these substances appear to be useful in 

treating psychiatric disorders, and thus they should be administered only at the discretion 

of mental health professionals. Many people would consider it dangerous if someone 

could go to the pharmacy and buy over the counter SSRIs in order to medicate oneself–a 

similar path for psychedelic substances is one option. Given that psychedelics are not 

appropriate for everyone, an advantage of this approach is decreasing psychedelic usage 

in individuals at risk for negative experiences (Arnaud & Sharpe, 2021). However, 

disadvantages exist to this approach. In general, the medicalization of mental disorders 

can put the onus on individuals to fix themselves instead of acknowledging the role that 

systemic forces are playing (Noorani, 2019). Further, medicalization of psychedelics will 

likely restrict access to wealthier individuals, which will perpetuate the marginalization 

of minority groups within the Western medical system (Marks & Cohen, 2021). Another 

risk to the medicalization narrative is that psychedelic use already exists outside of the 

clinic (Dollar, 2021), and buying substances off the black market can lead to uncertainties 

about the content or potency.  

Another approach to the psychedelic movement is decriminalizing or legalizing 

psychedelic substances. Many support this approach, arguing that it is unethical to limit 

access to natural substances such as plants and fungi (“Decriminalize nature”, 2022). 
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Many people are already using these substances recreationally, and legalization would 

allow for people to make informed decisions about what and how much of a substance 

they are taking. This is important, given that compounds such as opioids, amphetamines, 

and synthetic cannabinoids can be present in what is sold as LSD (de Souza Boff et al., 

2020). Further, studies have found that for many people without a diagnosable psychiatric 

disorder, these substances can still have significant positive impacts on well-being and 

quality of life, suggesting that their potential goes beyond treating mental illness 

(Griffiths et al., 2006; Griffiths et al., 2011; Schmid & Liechti, 2018). These substances 

are not appropriate for everyone, but legalizing a substance does not mean everyone will 

use it. Given the non-addictive nature of these drugs and the potential benefits they can 

have, in many ways it makes more sense for psychedelics to be legalized than substances 

such as alcohol, a substance for which the addictive potential is high and benefits are 

scarce (Rusyn & Bataller, 2013). Of course, many people may benefit from psychedelic-

assisted therapy in a clinical setting, and an approach of legalization can and should be 

combined with integration into mental health treatment. A risk of this option is a repeat of 

what happened in the 1960s, when the non-clinical usage of psychedelics led to 

prohibition (Yaden et al., 2021).   

Recommendations for therapists 

A major limitation in the clinical realm of psychedelic-assisted therapy is the lack 

of standardized training for therapists who are providing this modality of care (Phelps, 

2017). Differing therapeutic approaches have the potential to affect the experiences of 

individuals and the effectiveness of treatment (Hartogsohn, 2017). One possible solution 

is to create a formalized regulatory body that could provide a psychedelic practitioner 



 

 

51 

certification, which would allow individuals to acquire the necessary knowledge and 

skills on their own terms. Opportunities for more formalized training and in-depth 

learning could be available, and partaking in this could lead to more advanced 

certifications (Haden et al., 2016). This strategy would create an accessible process that 

can be tailored to therapists’ desires, goals, and capabilities, and would provide assurance 

for patients looking for a practitioner. 

The evidence discussed in this paper and the conclusions reached have important 

implications for clinicians in the mental health field, whether they are working with 

individuals utilizing psychedelic substances or utilizing more traditional behavioral 

health treatments. A key takeaway is the importance of neuroplasticity in treating 

psychiatric illness. The model of psychiatric disorders as a chemical imbalance is 

becoming less and less supported, by psychedelic research as well as data on other topics 

(Pies, 2019). As noted previously, serotonin levels are not systematically low in 

individuals with depression (Cowen & Browning, 2015), indicating that the differences in 

brain activity we see in various psychiatric disorders should be regarded more as 

symptoms than as root causes. Supporting this idea, individuals with five or more adverse 

childhood experiences are three times more likely to be on psychotropic medications, 

suggesting that these medications are not addressing the core problem (Anda et al., 

2007).  

This has important implications for mental health professionals and encourages a 

shift away from a purely medical model of mental disorders. Blaming depression solely 

on a chemical imbalance in a patient's brain could be counterproductive if an abusive 

relationship or traumatic childhood is contributing. We know psychiatric medications 
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work best in conjunction with psychotherapy, which suggests that therapy allows people 

to make the most of the increased neuroplasticity mental health medications support 

(Cuijpers et al., 2014). As the world of mental health treatment continues to evolve and 

improve, focusing on increasing neuroplasticity instead of fixing chemical imbalances 

may help people heal in an empowered and lasting way, whether this is done via 

psychedelic-assisted therapy or other strategies. A recent study found that cognitive 

behavioral therapy helped increase neuroplasticity and restore brain abnormalities in 

patients with social anxiety disorder, supporting the idea that medications are not always 

necessary for creating lasting change (Månsson et al., 2016).  

For therapists who do work with psychedelics, the REBUS hypothesis and the 

concepts discussed here have important implications, one of which being that therapists 

should consider the physical setting of the psychedelic experience. The REBUS 

hypothesis postulates that sensory inputs are being weighted at a higher precision than 

normal, so what these sensory inputs are becomes important. Updated versions of the 

stress-diathesis model of mental illness argue that being in a state of high sensitivity to 

one’s environment is beneficial if the environment is positive but harmful if it is negative 

(Branchi, 2011). Supporting this, a recent meta-analysis of clinical psilocybin trials found 

that a significant predictor of negative experiences was being in an environment with 

PET scan technology, suggesting that this busy and stressful environment influenced 

people’s trips (Studerus et al., 2012). Thus, therapists should ensure a safe and 

comfortable environment in which the psychedelic experience takes place. 

Another strategy that therapists may be able to utilize in preparation for the 

psychedelic experience is intention setting. Having clear intentions for a psychedelic 
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experience has been linked to increased likelihood of having a mystical experience 

(Haijen et al., 2018), which then predicts positive outcomes (Griffiths et al., 2006). In 

general, intense focus on a specific task is linked to increased neuroplasticity and 

improved ability to learn the task (Huberman, 2022). Thus, having specific goals that one 

focuses on during a trip may increase the likelihood of desired effects. For example, 

someone with a nicotine addiction could set an intention to focus on their desire to stop 

smoking, and this focus may help the relevant brain rewiring occur.  

Conclusion 

In a predictive processing model of cognition, sensory inputs are integrated with 

high level predictions, and there is incentive to minimize prediction error (Friston, 2010; 

Walsh et al., 2020). Many psychiatric illnesses appear to be related to a deficit in 

updating maladaptive predictions, and psychedelic-assisted therapy has the potential to 

address this (Carhart-Harris & Friston, 2019; Villiger, 2022). Classic psychedelics have a 

myriad of effects, but their therapeutic potential appears to depend on the agonism of 

5HT-2A receptors (Johnson et al., 2019). These receptors are located in brain networks 

associated with making high-level predictions, such as the DMN, and in structures 

thought to be responsible for determining what information makes it to conscious 

awareness, such as the claustrum (Nichols et al., 2016; Puglisi-Allegra & Andolina, 

2015). Thus, these substances are thought to lead to less attention being paid to high-level 

predictions and more attention being paid to sensory input, allowing for the adjustment of 

predictions (Carhart-Harris & Friston, 2019). This suggests that psychedelic-assisted 

therapy could be useful for treating depression, anxiety, PTSD, substance use disorders 

and eating disorders, all of which seem to be related to a failure to update predictions 
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(Carhart-Harris & Friston, 2019; Epp et al., 2012; Aue & Hoeppli, 2012; Kube et al., 

2020; Gu & Filbey, 2017; Steinglass et al., 2006). Indeed, recent clinical trials have 

demonstrated positive results, though more research is needed (Krebs & Johansen, 2012; 

Zeifman et al., 2022).  

Not every disorder is characterized by overreliance on predictions: disorders such 

as mania, schizophrenia, psychosis, and bipolar disorder appear to have a more complex 

relation to predictive processing (Leibenluft & Pine, 2013; Umbricht et al., 2003). 

Limited case reports suggest that psychedelics may be dangerous for individuals with 

these specific psychiatric illnesses (dos Santos et al., 2017), so clinical trials are not 

recommended at this time. For many common mental illnesses, these substances hold 

great promise, but limitations such as bias and small sample sizes exist. As this treatment 

modality is integrated into our healthcare system, it is essential that accessibility is 

prioritized and that the deep roots of these substances are acknowledged and respected.  
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