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Abstract 

Depression is one of the most disabling and prevalent mental disorders, which causes excessive 

feelings of sadness and despair. Unfortunately, there are a substantial number of patients that do 

not respond well to conventional interventions and new approaches are therefore needed. Recent 

studies have revealed that psilocybin can effectively reduce symptoms of depression and anxiety, 

particularly when combined with psychological support. It has been further suggested that 

psilocybin can reduce symptoms of alcohol abuse, cluster headaches and obsessive-compulsive 

disorder (OCD). Results have shown that psilocybin can give long-lasting beneficial changes in 

mood, behavior, values, and attitudes. Psilocybin enables creative thinking and increases 

emotional access, which seems suitable for therapeutic implications. Neuroimaging studies have 

shown that psilocybin alters similar neural networks to those in depressed patients, in particular : 

the medial prefrontal cortex, posterior cingulate cortex, and the amygdala. The mechanisms 

behind the clinical improvements are still poorly understood. Using psilocybin for clinical 

purposes is controversial since it is categorized as a Schedule I substance, although the drug is 

not physically addictive nor harmful and has low abuse potential. Recent studies have 

demonstrated that psilocybin has clinical potential and is safe to use in supervised settings. 

  

     Keywords: psilocybin, depression, therapeutic effects, clinical efficacy, neural mechanisms, 

psychological effects 
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1. Introduction 

Psilocybin plays a mysterious role in the brain, creating powerful alterations in consciousness. 

Try picturing yourself trapped in a surreal dreamlike state for hours, where the reality you are 

familiar with has been completely altered. The boringness of reality has suddenly been replaced 

with moving objects and figures in various shapes consisting of vivid colors, where time and 

space have become distorted. This “new world” is likely to manifest itself as either beautiful or 

scary. 

     Several psychedelic drug forums exist online such as Actualized and The Third Wave, where 

people post their experiences of using psychoactive substances. One user described his psilocybin 

experience like this: “All in all the psilocybin experience lasted for nearly six hours. It was the 

strangest, deepest, most profound and most beautiful experience of my life thus far. This 

experience forever changed the way I look at reality” (Nexusoflife, 2017, my first psilocybin 

mushroom experience, para. 9).  

      Another user described his psilocybin experience like this: “Once, I was tripping in the 

backseat of a car with my friends. Some trivial thought freaked me out and sent me into a deep 

existential crisis. I don’t remember what, but I was stuck in a spiral of worry, and I couldn’t get 

myself out” (Austin, 2017, people and places section, para. 4).  

     Psilocybin is a psychoactive substance that can be extracted from mushrooms of the genus 

Psilocybe, known as “magic mushrooms”. The term “psychedelics” refers to a wide range of 

psychoactive substances including psilocybin, lysergic acid diethylamide (LSD), ayahuasca, and 

mescaline. All of which are known to alter consciousness in profound ways by affecting 

perception, thought, and emotion (Tupper, Wood, Yensen, & Johnson, 2015). The drugs are not 

physically addictive and generally considered safe to use, although they can give rise to 
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unpleasant side-effects (Nichols, 2016). 

     A number of researchers and laypersons have argued for many years that classic psychedelic 

drugs can ease psychological distress and reduce symptoms across a range of mental illnesses 

(e.g. depression, anxiety, and alcohol abuse) where standardized interventions have failed. It 

sounds a bit too good to be true, but if psychedelic drugs can reduce various kinds of 

psychopathological symptoms, then what might the mechanisms that enable this outcome be and 

what do they imply. Might the result be a placebo effect, or is the result due to changes made by 

the psychedelics to the brain's networks?  

     This thesis will review the psychological effects of psilocybin in relation to depression. Other 

psychedelics will also be considered because they share similar properties and produce similar 

effects, and because research on psilocybin is scarce. Preliminary results imply that psilocybin 

can significantly reduce the symptoms of depression even when the disorder has become 

classified as treatment-resistant (Carhart-Harris & Goodwin, 2017). The clinical data is still very 

limited and it is therefore not possible to draw firm conclusions from present results. 

     Psychedelic drugs have effectively been used as self-medication for thousands of years. Still, 

it wasn’t until the 1940s that researchers started to explore their potential role in treating mental 

illnesses. Initial results of about 2000 studies showed promising outcomes for over 40.000 

patients, with minor side-effects; the evidence was mainly anecdotal and the methodology of low 

standard (Sessa, 2005). In 1971, the United Nations signed a Convention on Psychotropic 

Substances that placed psychedelic drugs into Schedule I (the most restrictive category of drugs), 

which halted research on psychedelics for decades (Nutt, King, & Nichols, 2013). In the 1990s 

psychedelic research started to re-emerge and the potential clinical value has continued to be 

explored since then. Nevertheless, it is still difficult to get approval or funding for psychedelic 

research (Carhart-Harris & Goodwin, 2017). 
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     Several neuroimaging studies on psychedelics have been published recently, including a few 

on psilocybin. So the understanding of psychedelic drugs’ effects on the brain has progressed.  

The studies generally imply that the drugs alter similar neural networks to those involved in 

affective disorders such as depression and anxiety. That said, the neural effects of psychedelics 

are not well understood and the potential role of psychedelics in clinical symptom reduction still 

remains unclear (Santos, Osório, Crippa, & Hallak, 2016; Vollenweider & Kometer, 2010).  

     Mental illness is a leading cause of disability throughout the world and a substantial number 

of people do not respond well to conventional interventions. Depressive disorders seem 

particularly difficult to treat, followed by anxiety disorder and alcohol and drug abuse (Whiteford 

et al., 2013). The societal costs of mental illness are high, estimations for Europe (2010) are 

approximately €798 billion. Mood disorders including depression alone were estimated to cost 

€113.7 billion, which is the highest cost out of all disorders. Anxiety and addiction disorders 

combined were estimated to cost €140 billion (Gustavsson et al., 2011). New approaches are 

needed, to both reduce suffering as well as to minimize societal costs. 

1.1. Aim and structure 

The primary aim of this thesis is to present research findings on the effects of psilocybin on the 

brain and mind, in relation to possible use for reducing symptoms of depression. This thesis 

primarily aims to answer whether psilocybin can significantly reduce psychopathological 

symptoms, specifically of depression. Secondary questions that this thesis intends to answer are 

the following: How does psilocybin work in the brain to give rise to such profound psychological 

effects? Might there be any significant correlations between the pathology of depression and the 

effects of psilocybin? What might the key mechanisms be? How effective is psilocybin compared 

to conventional interventions? 
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     The main hypothesis is that psilocybin can significantly reduce depression. Secondly, the 

quality of the psilocybin experience will predict the outcome, a meaningful experience will have 

a more beneficial effect on depression.  

     The pathological profile of depression will be presented along with conventional treatments. 

This will be followed by a brief introduction of classic psychedelics along with a historical 

background of psychedelic research. After that, an overview of psilocybin’s effects on mind and 

brain will be presented along with possible side-effects. The following sections will review 

findings of psilocybin’s beneficial effects and its clinical efficacy in relation to depression, 

anxiety, alcohol abuse, cluster headache, and OCD. Finishing up with potential mechanisms 

responsible for therapeutic effects. A summary of the findings will be presented in the result 

section along with the final conclusions that will encapsulate this thesis.   

2. Method 

The selection of articles within this literature review has been based on two main restrictions. 

Primarily, the article must have had a reasonable number of citations appropriate for the year of 

publication and research discipline. Secondly, the most recent publications of psychedelic 

research were selected, and limited to publications made after the year 2000.  

     Comprehensive searches in databases containing peer-reviewed journals were initially made. 

Keywords that were used during the search process included: psilocybin, psychedelics, 

hallucinogens, depression, neural correlates, neurobiological effects, subjective effects, mystical 

experiences, clinical effects, and therapeutic effects. The three main databases used during 

searches were: Scopus, Web of Science, and Google Scholar. Secondary selections of articles 

were made by searching references within articles that already had been selected. Mendeley (a 

software program) was also used to manage articles and references.  
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     One big limitation of this thesis is that there are few clinical studies of psilocybin. Information 

is lacking about long-term effects, both psychological and biological. Most psychedelic studies 

have small sample sizes and are performed by the same small group of researchers.  

     A literature review method was chosen since it seemed to be the most appropriate way to 

study the thesis research questions. Areas that have not been reviewed in this thesis: recreational 

use of psilocybin, moral and ethical issues of using psilocybin in research, measures used to 

examine psychological alterations, and the clinical efficacy of other psychedelics. 

3. Background 

3.1. The pathological profile of depression 

3.1.1. Definition and diagnostic criteria of depression 

Depression can reveal itself in many forms. One woman may constantly cry herself to sleep 

without apparent reason. Another might experience persistent tiredness that interferes with work. 

Nevertheless, there are some central factors that characterize depression.  

     Depression is a central feature in many mental disorders including major depressive disorder, 

substance abuse, and bipolar disorder. According to the fifth Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5), depression is characterized by persistently low mood, including 

feelings of sadness or unhappiness and it is common that sufferers experience a general loss of 

pleasure from activities they once liked. Because the symptoms vary widely, depression can be 

difficult to diagnose (American Psychiatric Association, 2013).   

    For an individual to be diagnosed with depression she must present an unusually poor level of 

functioning and have experienced a persistent depressive mood or a loss of pleasure over at least 

two weeks according to the DSM-5. At least four of the following symptoms must be present: 
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reduced appetite or weight, problems with sleep, feelings of fatigue, difficulty to concentrate, 

anxious feelings disguised as agitation (difficulty sitting still), poor self-esteem or guilt, slower or 

otherwise unusual speech or physical movements, or suicidal ideas (American Psychiatric 

Association, 2013).  

     The DSM-5 diagnostic criteria for depression might seem insufficient, where diagnosis is 

based on subjective judgments about the severity of symptoms. Objective measures are lacking. 

Some researchers have claimed that some DSM-5 symptoms may not be central. Depressed 

individuals often display additional symptoms, primary somatic problems and signs of pessimism 

(Fried, Epskamp, Nesse, Tuerlinckx, & Borsboom, 2016) There is no consensus about how to 

understand depression, which affects how researchers and clinicians diagnose, treat and study the 

disorder. This makes it challenging for neuroscientists to locate the neural basis of depression. 

3.1.2. Main triggers  

Research has shown that certain factors predispose individuals to depression. These include 

genetic, psychobiological, and environmental factors (Lopresti, Hood, & Drummond, 2013). 

Some researchers have claimed depression to be partially hereditary, with heredity accounting for 

just over a third of all cases. That is to say that certain genetic factors, including 5-HTTLPR (a 

serotonin transporter gene), make people more vulnerable to depression. Hence it appears that 

this gene regulates the connection between stress and depression. Predisposed carriers show 

increased stress reactivity, which implies that they are more sensitive to stress and therefore more 

susceptible to depression (Belmaker & Agam, 2008; Karg, Burmeister, Shedden, & Sen, 2011). 

Personality traits such as neuroticism, pessimism, and anxiousness can make one prone to 

develop depression, while individuals with high extraversion tend to display less depressive 

symptoms (Belmaker & Agam, 2008; Chioqueta & Stiles, 2005). Neither genetic nor 
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psychological factors can on their own determine whether one will develop depression. 

Environmental stressors are important too. Stressors and stressful life events have directly been 

associated with the onset of depression and appear to be the main triggers, accounting for nearly 

two-thirds of development risk (Risch, et al., 2009; Sullivan, Neale, & Kendler, 2000). Certain 

lifestyle factors such as poor exercise, diet, and sleep routines have shown to increase the risk of 

developing depression (Lopresti et al., 2013). 

3.1.3. Psychological and physiological effects  

It is in the species’ best interest to perform activities intended to prolong life. From an 

evolutionary perspective, it is profitable for humans to seek and enjoy desires such as food and 

sex, and to minimize unnecessary pain. Depressed individuals, on the other hand, tend to lose 

satisfaction in such pleasures and have tendencies to enhance and prolong their own suffering. 

     Contemporary cognitive models acknowledge that depressed individuals often suffer from 

attentional bias towards negative stimuli and have difficulties to attend to or make use of positive 

stimuli. This can present itself in persistent and uncontrollable negative thoughts about the self,  

the world, and the future; a hallmark of depression (Gotlib & Joormann, 2010).  

     Depressed individuals often have unreasonable self-debasing thoughts such as “I am not 

worthy of love”, even when they lack evidence. They typically display a negative outlook on life 

characterized by a sense of hopelessness e.g. “it does not matter what I do because things will not 

get better”. They simply have a reduced ability to accept that things can get better and most are 

overwhelmed by self-doubt and self-criticism. Many are indecisive and tend to avoid making 

decisions because they believe that they might make a bad choice (Beck & Alford, 2009). Beck 

(1976), writes that depressed individuals have ‘negative schemas’ (e.g. “I am worthless”) that 

control the way they direct their attention towards information that supports the schemas. If an 
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individual believes she is worthless, she will attend to stimuli in the environment that are 

consistent with this view. Importantly, these negative biases are suggested to be responsible for 

the depressive mood (Gotlib & Joormann, 2010).  

     Another hallmark of depression is the inability to regulate negative emotions so-called 

emotional dysfunction, which results in sustained negative affect. Cognitive theories of emotion 

propose that how one appraises a situation determines one’s inward emotional response (Gotlib & 

Joormann, 2010). Depressed individuals describe their mood in many ways such as hopeless, sad, 

blue, humiliated, worried, guilty, or lonely. Many depressed people experience that they have lost 

satisfaction in activities closely related to basic biological drives, such as sex or eating, that used 

to be enjoyable in the past. They commonly fail to find satisfaction from socializing with friends 

and family and may lose a sense of concern and affection for others. Depressed individuals 

typically lose motivation and often choose to perform low demanding activities. They typically 

stop striving towards goals and desires, and instead of tackling a problem they try to avoid it 

(Beck & Alford, 2009).  

     Depressed individuals frequently present physical symptoms. The most prevalent physical 

symptoms include: joint and limb pain, chronic fatigue, irritated bowels, and gastric catarrh 

(stomach pain and heartburn) (Henningsen, Zimmermann, & Sattel, 2003). It still remains unclear 

if depression is causing the onset of these symptoms, if so then how?  

     Depressed and unhappy individuals are predisposed to negative outcomes such as reduced 

work performance and income, poorer physical health, and problems with social relationships 

(Lyubomirsky, King, & Diener, 2005). 

3.1.4. Neurobiological effects  
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With the help of neuroimaging techniques and lesion studies, researchers have been able to 

identify key brain regions that appear to underlie depression. Evidence suggests that depressed 

individuals demonstrate abnormal functioning in: the medial prefrontal cortex (mPFC), the 

orbital cortex, the basal ganglia, and limbic structures such as the amygdala, hippocampus, 

parahippocampus, hypothalamus, and cingulate cortex. It has also been pointed out that some of 

these regions, especially limbic structures, show a reduction of grey matter volume of up to 20-

50%. Overall, these abnormalities reflect depressed individuals difficulties in regulating 

emotional behavior (Drevets, Price, & Furey, 2008). 

     Depression is often described as being a disorder of the default mode network (DMN), which 

basically refers to a group of brain areas associated with self-referential processes, such as 

relating information from the environment to the self (Nejad, Fossati, & Lemogne, 2013; Sheline 

et al., 2009). Depressed individuals typically show heightened activity in DMN regions during 

goal-directed tasks (e.g. work assignments), particularly in the parahippocampus, amygdala, and 

hippocampus. Furthermore, they failed to reduce activity in the mPFC, the anterior cingulate 

cortex (ACC), and parts of the parietal and temporal cortex. This implies that depressed 

individuals react and respond stronger to stimulus in the environment and have difficulties to 

downregulate their inner response to that stimulus. Which might reflect their inability to keep 

focus and engagement in goal directed tasks. Likewise their inability to disengage from self-

focused thoughts (e.g. ruminating, negative thoughts about themselves) during task-execution 

(Sheline et al., 2009). This deficit in cognitive control such as having ruminating thoughts, seems 

to be more apparent when depressed individuals are at rest and not engaged in any task (Berman 

et al., 2010).  

     The amygdala and the mPFC are both involved in assessing the affective value of stimulus 

and to adjust our behavioral response in regards to them (Drevets, 2001; Price & Drevets, 2012). 
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Neuroimaging studies show that depressed individual’s amygdala typically is smaller compared 

to healthy individuals. Further that their left amygdala show heightened activity, even in a resting 

state. The findings suggest that when depressed individuals are presented with negative stimuli 

(e.g. sad faces or words) their amygdala response becomes exaggerated, but when they are 

presented with positive stimuli it appears to be non-responsive (Price & Drevets, 2012). Which 

might explain why they are clouded by negativity biases. The amygdala has an important role in 

the brain because it shares information to several other brain regions that control our stress 

responses, sexual, feeding, sleeping, and social behavior. This is a possible explanation as to why 

depressive symptoms are so diverse. The current evidence suggest that the amygdala is a main 

contributor of depressive symptoms (Drevets, 2001). 

     Depressed individuals have been found to suffer from synaptic loss, often referred to as 

reduction of grey matter volume, especially within the PFC and hippocampus. Which is claimed 

to be accompanied by chronic stress. Research has demonstrated that depressed individuals show 

decreased hippocampal volume of up to 8-19 %. While the loss of volume appears to be 

associated with time spent being depressed. The reduction of synapses appear to disrupt both 

emotional and cognitive functions (Drevets et al., 2008; Harmer, Duman, & Cowen, 2017). 

     The structural and functional abnormalities within the DMN have been suggested to impair 

cognitive and attentional processes including: information processing, reward learning, and 

autobiographic memory. Similarly reflected in the symptomology of depression (Price & Drevets, 

2012). 

     Nevertheless, none of the neuropathological abnormalities have yet proven to be a sufficient 

diagnostic measure of depression. Namely because the manifestation and magnitude of the 

abnormalities vary between individuals, which likewise support the occurrence of the wide range 

of symptoms found in depressed individuals (Drevets et al., 2008). 
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 3.1.5. Prevalence and comorbidity  

Depression is one of the most disabling of all mental disorders. It has been ranked to be the fourth 

leading cause of disability in the world. Depressed individuals typically live several years longer 

with their disability compared to individuals with other mental disorders such as anxiety, drug or 

alcohol abuse (Whiteford et al., 2013). Estimates have shown that depression will affect 20-25% 

of women and 7-12% of men in a population at some point during their life. So it appears that 

women are twice as more likely to develop depression (Wang et al., 2017). This number may be a 

bit low. It is likely that almost all of us at some point during a lifetime will experience depressive 

episodes, but not all individuals will seek or need treatment which might explain the discrepancy 

in estimations.  

     The prevalence of depression is much higher among European individuals compared to 

African and Mexican Americans. Likewise for individuals that are divorced, widowed, or lives 

below the poverty level (Riolo, Nguyen, Greden, & King, 2005). The onset of depression often 

begins in early adolescence between 10-15 years of age, and generally peaks in early adulthood 

between the ages of 20-25 (Whiteford et al., 2013). Adolescents are more prone to develop 

depression compared to adults. Mainly because they are more vulnerable to environmental 

stressors due to maturational events such as hormonal changes, and anatomical and functional 

alterations of the brain (Andersen & Teicher, 2008). 

     Depression has been found to co-occur with chronic physical ailments such as: asthma, 

arthritis, and diabetes. Likewise with other mental disorders such as anxiety. Individuals that 

suffer from both depression and physical ailments generally have worse depressive symptoms 

and lower health, than those who only suffer from one disorder (Bair, Robinson, Katon, & 

Kroenke, 2003; Moussavi et al., 2007). 
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3.2. Conventional interventions 

This section will examine the effectiveness of cognitive behavioral therapy (CBT), 

antidepressants (e.g., SSRIs), and electroconvulsive therapy (ECT) in treating depression.  

     According to Butler, Chapman, Forman, and Beck (2006), CBT intends to bring long-term 

positive effects by helping patients to learn new skills for modifying their thinking and behavior. 

In this way the patient becomes her own counselor. The extensive review showed that CBT was 

more effective compared to placebos, waiting controls (non-receivers of CBT), and to other 

psychotherapies such as psychodynamic therapy. Antidepressants were found to be a more 

effective treatment than CBT, at least for severely depressed individuals. There is still not a 

general consensus on this matter. Treatment effects of CBT vary. In Oud et al. (2019) meta-

analysis they found that CBT was moderately effective for depressed adolescents (n = 1760), who 

showed a 63% reduction in depression during follow-up sessions (performed in different time 

periods). They found that the most effective strategies of CBT were behavioral activation and 

challenging thoughts. Other aspects of CBT were not rated as being effective. In Sun et al. (2019) 

study, CBT was found to be ineffective in reducing depression for early stage breast cancer 

patients. No improvement in life quality was found but improvement in anxiety was observed at 

the end of a four month treatment period. Sankar et al. (2018) found that CBT treatment (of 16-30 

weeks) correlated with reduced activity in the PFC and nearby regions, which otherwise are 

known to be hyperactive in depressed patients.  

     The term antidepressants is used to describe a wide range of medications targeting depression. 

The wide range of depressive medications also makes it more challenging to clearly examine the 

effectiveness of them in between studies. SSRIs are currently the most widely used and 

seemingly the most studied. SSRIs work on monoamine neurotransmitters by increasing the level 
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of serotonin or norepinephrine in the brain, which are considered to be the active mechanisms 

responsible for reducing depression. Generally it takes a few weeks to notice the effects of SSRIs 

(Harmer et al., 2017). The effects of antidepressants vary. According to Fournier et al. (2010), 

SSRIs seem to generally be an effective treatment for severely depressed patients, but rather 

ineffective for mildly to moderately depressed patients. So the severity of the depressive 

symptom appears to be a key predictor in determining antidepressant effects. According to 

estimates, about 40% of all depressed adolescents will show non-response to treatments with 

SSRIs (Stewart et al., 2018). In Rosso et al. (2019), SSRIs were found to be less effective 

compared to a psychodynamic therapy named brief dynamic therapy (BDT), in patients 

experiencing their first major episode of depression. 71% of 46 patients treated with BDT showed 

no recurrence of depression at a five year follow-up, compared to 46% out of 47 patients treated 

with SSRIs. 

     These results imply that the effects of CBT and antidepressants cannot be generalized. While 

both external (e.g. social support) and internal (e.g. genetic components and heterogeneity of 

symptoms) factors are likely to impact treatment effects. 

     ECT is a powerful electric stimulation of the brain that causes seizures and is often used as a 

second or third-line treatment for patients who previously have been non-responsive to 

psychopharmacological interventions (Dierckx, Heijnen, van den Broek, & Birkenhäger, 2012). 

There is a lack of empirical information regarding ECTs long-term effects, and this is 

problematic since the therapy has been found to give rise to severe and persistent side-effects 

including cognitive deficits such as memory loss (Sackeim et al., 2007). Even so, it appears that 

ECT can be an effective treatment for depression. In Dierckx et al. (2012), they found that ECT 

helped about 50% of patients (n = 570/1106) in reducing depressive symptoms. Still, the study 

did not specify whether the clinical effects were acute or long-term. One downside of ECT is that 
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several treatments are required which can increase the risks of developing cognitive deficits or 

potentially worsen them.  

     The clinical effects of ECT treatments might only be short-lived. Jonckheere et al. (2018) 

found that ECT treatments at first gave rise to behavioral improvements and increased neural 

connectivity in genetically manipulated depressed mice, implying that new neurons survived 

longer and integrated better. The clinical effects only lasted about 40 days after the final 

treatment. 

     In sum, CBT is generally an effective treatment for depression, with no medical adverse 

effects as compared to antidepressants and ECT treatments. Some researchers still argue that the 

clinical effectiveness of CBT has been overestimated both in studies and by therapists or 

advocates. Also, that combined treatments (CBT and SSRIs) are the most effective approach in 

reducing depression (Cuijpers et al., 2013; Rosso et al., 2019). 

4. Classic psychedelics  

Classic psychedelics are a specific type of psychedelics that produce similar psychological 

changes in perception, cognition, and mood. The reason for this is that they all bind to the 5-

HT2A serotonin receptors, which facilitate hallucinogenic effects (Halberstadt, 2015; Tupper et 

al., 2015). Psychedelic drugs still cause slightly different subjective experiences because they are 

built up out of different chemical structures, where LSD is more potent than psilocybin and 

psilocybin is more potent than mescaline. Research findings have shown that psilocybin tends to 

cause less unpleasant effects such as anxious or panic reactions compared to LSD, but also that 

LSD can induce a more profound blissful state compared to psilocybin (Schmid et al., 2015; 

Swanson, 2018). 
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4.1. Historical background of psychedelic research  

One may say that psychedelic research emerged along with Albert Hoffmann’s discovery of 

LSD’s psychoactive effects in 1943 (Hofmann, 1980). Shortly after this, numerous psychiatrists 

started to investigate the potential clinical value of psychedelics on various mental disorders. By 

1965, about 2,000 articles had been published, generally indicating positive mental-health 

outcomes with few adverse effects (Sessa, 2005). The investigation was unfortunately short-

lived.  

     There appear to have been several happenings in the world, especially in the US, that led tothe 

downfall of psychedelic research. Already in the early era of psychedelic research, it became 

difficult to study these drugs in the US, because of new research regulations that were passed in 

the 1960s which made it difficult to conduct research on new chemical drugs. Meanwhile, 

regulatory demands and controls made it difficult to perform psychedelic research (Belouin & 

Henningfield, 2018). 

     Besides this, Timothy Leary (a well-known professor of MIT) popularized psychedelic drugs 

by encouraging his students to use LSD. LSD and other drugs were abused by young adults 

involved in certain social-political movements; movements that opposed the Vietnam War, 

advocated for women’s rights, and racial equality, among other issues. These political views were 

at the time in conflict with the conventional social norms and with the mainstream public 

opinions. Therefore, political leaders believed that it was the drugs (e.g., psychedelics and 

marijuana) that had distorted the minds of these young adults. In 1966, a public law got passed 

which made psychedelic use and possession illegal (Belouin & Henningfield, 2018; Nichols, 

2016). The law was most likely established due to the social-political diversions partly fueled by 

Leary, and due to the abuse of LSD and other drugs. Including other happenings that took place 
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during this time, such as over exaggerating reports of the risks of psychedelics (Belouin & 

Henningfield, 2018). In 1970, President Nixon signed the Controlled Substance Act, which 

placed psychedelics into Schedule I (the most restrictive category of drugs). Which made it 

impossible to continue studying psychedelic drugs and their potential clinical value (Nichols, 

2016).  

     What finally ended the psychedelic research era globally was yet another legislative bill 

named the Convention on Psychotropic Substances; signed by several countries within the United 

Nations in 1971. This convention likewise classified psychedelic drugs under Schedule I (Nutt et 

al., 2013). The war on drugs did not take place only in the US, but appeared to have been an 

ongoing battle throughout the world. Still, the happenings in the US played an oversized role. 

     In the 1990s psychedelic research reemerged and the drugs’ clinical value has continued to be 

explored ever since. Despite the return of psychedelic research, it is still extremely difficult to 

perform research on these drugs because of the Schedule I classification (Carhart-Harris & 

Goodwin, 2017). As of today, there has been an upswing in neuroimaging publications of 

psychedelics, which have enhanced our understanding of how these drugs operate within the 

brain. Many questions remain unanswered, which will be discussed throughout this thesis.  

4.1.2. Implications of schedule I  

Drug legislation such as the Controlled Substance Act and the Convention on Psychotropic 

Substances exist for a reason, primarily to reduce the usage of drugs to prevent harm that they 

might cause. Despite the good intentions, it appears that the harm caused by psychedelic drugs 

may have been overstated. Mainly because they have been classified as Schedule I, and therefore 

are assumed to be extremely harmful (Nutt et al., 2013). How has this come about?  

     At the time of the 1970s drug legislations, law-makers placed psychedelics under Schedule I 
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based on the assumption that the drugs did not have any medical value. Since, at the time and as 

of today, it is possible to place any substance that is considered to have either high abuse 

potential or no medical value as a Schedule I substance (Nutt et al., 2013). The fact that 

psychedelics have been classified as Schedule I while most opiates (highly physically addictive 

substances) have been classified as Schedule II, is because opiates had proven to have medical 

value (for pain and palliative care) prior to the drug legislations (Belouin & Henningfield, 2018; 

Nutt et al., 2013). This is the main reason why it is more difficult to study psychedelics compared 

to other drugs, like opiates, even though psychedelics are considered to be much less physically 

harmful.  

     The strict control of psychedelics has negatively impacted the progress of neuroscientific 

research. It has foremost hindered the study of consciousness such as the nature of perception, 

emotion, and cognition, but it may potentially have delayed development of new treatment 

interventions (Nutt et al., 2013).  

5. Psilocybin  

5.1. Psychological effects  

5.1.1. Predictors  

Psilocybin has effects that are multifarious, peculiar, unique, and subjective, therefore it is 

impossible to describe them fully. The onset of drug effects typically begin within 20-40 minutes 

after drug ingestion and last about six hours (Sessa, 2008; Tylš, Páleníček, & Horáček, 2014). 

Factors such as drug dosage can predict general psychological effects (Nichols, 2016). Higher 

doses create more profound alterations in consciousness, significantly heighten moods, induce 

stronger mystical experiences, and are associated with greater behavior changes (Barrett, Roland, 
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& Griffiths, 2017). Even when dosage is kept constant, there will be differences in how 

individuals respond to psilocybin, as determined by factors like personality, set, and setting. 

While set refers to the individuals’ inherent personality tendencies including mental states. 

Setting refers to the environment (both social and physical) in which the drug is taken (Studerus, 

Gamma, Kometer, & Vollenweider, 2012).  

     Both set and setting are central predictors of what the psilocybin experience will be like, such 

as if it will be pleasant or unpleasant. Research has shown that individuals who are predisposed to 

the personality trait of absorption (heightened ability to get immersed in mental imagery) are 

more likely to have stronger mystical-type experiences. How individuals respond to psilocybin or 

psychedelics seems to generally depend on: their expectancies, current mental state, personality, 

prior drug experiences, and social-environmental factors (Nichols, 2016; Studerus et al., 2012). 

Exactly how an individual will respond and react to psilocybin is still difficult to determine. 

5.1.2. Perception 

The perceptual effects are the most apparent feature of the psychedelic experience and are closely 

linked to both the cognitive and emotional effects. Psilocybin powerfully alters the way an 

individual perceives her surrounding through all the senses: visual, auditory, tactile, olfactory, 

and gustatory. The intensity of the perceptual effects vary from subtle to dramatic depending on 

dosage, personality, and setting. A moderate to high-dose will cause visual illusions, unusual or 

strange mental imagery as well as complex hallucinations (Preller & Vollenweider, 2016; 

Swanson, 2018).  

     Visual effects are the most central of all perceptual alterations. It is common to see vivid 

colors, moving objects, geometric shapes, and ‘alien’-like figures. Synesthesia is common e.g., 

associating letters with colors or flowers with smells, which is more apparent in higher doses but 
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occurs even in low-doses. Auditory effects can occur but are generally less apparent than visual 

effects. One may hear sounds more intensely or hear incorrectly. It is very rare to hear voices 

(Preller & Vollenweider, 2016). Tactile perceptions can be altered drastically and it is common to 

experience unusual bodily sensations. One may have tingling feelings in the hands which may 

feel warm or cold, and it is also common to experience changes in one’s perception of body 

image or size. Alterations in smell and taste are rare and are mostly related to the synesthetic 

experience (Preller & Vollenweider, 2016; Swanson, 2018). 

     Psilocybin is commonly known to induce mystical experiences which generally is defined as a 

sense of unity such as experiencing that you have become one with all that exists, otherwise 

referred to as “the dissolution of ego”. Other core dimensions of the mystical experience include: 

a heightened sense of meaningfulness, a greater interconnectedness to people and to things in the 

environment, intense positive moods such as feeling blissful or peaceful, and experiencing that 

time and space have become boundless, such as that one minute might feel like an hour or 

possibly like an eternity. Individuals often experience that it is difficult to verbally describe the 

mystical experiences that occur (Barrett & Griffiths, 2017).  

     All of the perceptual effects vary considerably and can easily be influenced by external factors 

such as closing one’s eyes which will enhance the hallucinogenic effects (Swanson, 2018).  

5.1.3. Emotions 

Psilocybin alters emotions and broadens the range of them. In one moment you might experience 

happiness or sadness for no apparent reason. Psilocybin will intensify one’s feelings towards 

one’s emotions, making one feel euphoric or extremely anxious. Generally it appears that 

psilocybin can increase awareness of emotions and induce new emotions not experienced before 

(Swanson, 2018).  
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     Psilocybin is known to induce euphoric states such as uncontrollable laughter, silliness, 

giddiness, and feelings of awe and wonder. The drug can also induce unpleasant emotions such as 

fear, anxiousness, and suspiciousness or paranoid reactions (Swanson, 2018). Although, 

suspicious and paranoid feelings appear to occur less frequently (Turton, Nutt, & Carhart-Harris, 

2014). The expression of emotions can vary greatly during intoxication. Psilocybin generally 

induces states of dreaminess, introversion, dazed states, sensitivity, and heightened moods. Such 

concepts are not clearly defined, so it is difficult to fully grasp the meaning of some of them. 

Psilocybin has been shown to lessen concentration and extroversion traits, such effects are more 

or less apparent during certain time points (Studerus, Kometer, Hasler, & Vollenweider, 2011). 

Most psychedelic researchers generally agree on the terms of both the emotional and perceptual 

effects, but with slightly different emphasis on the meaning of certain concepts. 

     Research has shown that higher doses typically induce more positive mood effects (Studerus 

et al., 2011). Being in a high-arousal, negatively valenced emotional state (e.g., being worried or 

angry), prior to psilocybin intake can amplify emotional effects and cause unpleasant feelings. It 

is also common that uncomfortable environments (e.g., experimental settings) give rise to 

unpleasant even anxious reactions. Familiar and comfortable environments are therefore likelier 

to produce a pleasant psilocybin experience (Nichols, 2016). Many researchers claim that socially 

supportive environments are crucial, since it can promote feelings of empathy, forgiveness, 

acceptance, and help to ease unpleasant feelings (Studerus, et al., 2012; Swanson, 2018).  

     Positive emotional effects appear to be much more common than negative ones, and most find 

the psilocybin experience to be enriching and pleasant (Studerus, et al., 2011; Turton et al., 

2014).  

5.1.4. Cognition  

Psilocybin disrupts cognitive functioning by impairing thinking processes, attention, and working 
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memory (Preller & Vollenweider, 2016). Most participants experience that their thoughts have 

become cluttered or that they cannot think clearly or focus. It is common to experience that 

thoughts wander free or have become less restrictive and more imaginative. Though-patterns can 

and will be altered by external factors which may inflict either positive or negative thoughts 

(Turton et al., 2014). Psilocybin will also influence language processes, specifically by reducing 

individuals’ ability to verbalize or to express themselves (Majić, Schmidt, & Gallinat, 2015).  

     Standardized measures have shown that psilocybin temporarily impairs cognitive 

performance, such as prolong response times on tests and reduce the ability to redirect attention 

(Preller & Vollenweider, 2016). These impairments are dose-related, a higher dose will greatly 

decrease performance. Strangely enough some, such as Wong (2017), suggest that micro-dosing 

(very low-doses) can improve cognitive performance but this has not been proven and further 

examination is required (Swanson, 2018). Psychedelics do not seem to cause any long-term 

cognitive impairments. Regular ayahuasca users have been found to score significantly higher on 

standardized neuropsychological tests assessing working memory and executive function 

compared to matched control subjects (Bouso et al., 2012, 2015).  

     Anecdotal claims suggest that psilocybin can enhance creativity (e.g., problem-solving) and 

thereby increase work performance, this has been stated by artists, scientists, and entrepreneurs 

(Preller & Vollenweider, 2016). Sessa (2008) slightly differently suggests that psychedelics 

including psilocybin can enhance creativity. He states that these drugs will challenge our ego, and 

perceptions about ourselves and the external world, and can therefore be a useful self-

developmental tool. This notion is in line with what Kuypers et al. (2016) and other researchers 

suggest. The researchers argue that psychedelics can decrease conventional thinking and enhance 

creative ‘out-of-box’ thinking.      

     Psilocybin is known to induce ego effects described as a “loosening of one’s ego or the sense 
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of self’, which can help individuals to increase awareness and to receive new  insights about their 

behavior, thoughts, personal problems, and past experiences. Higher doses typically cause 

profound ego effects and greater “dissolution of the sense of self”. This implies that one may 

experience a complete loss of boundaries between self and world (Swanson, 2018). Many 

describe it as a feeling of ‘being one with the universe’ or that they feel more interconnected with 

people. Theses ego effects are associated with positive changes in attitudes, values, and behavior 

(MacLean, Johnson, & Griffiths, 2011). 

5.2. Neurobiological effects 

Psychedelics including psilocybin alter the way brain regions communicate and integrate in a 

complex manner. On a neural level, psilocybin stimulates the 5HT2A serotonergic receptors, 

which gives rise to the hallucinogenic effects (Halberstadt, 2015). The 5HT2A receptors are 

primarily expressed in the cortex, especially in the PFC and posterior cingulate cortex (PCC), and 

show the lowest expression in motor regions. This appears to be the reason for why psilocybin 

markedly alters cognition and perception, whereas motor abilities remain relatively unaffected 

(Carhart-Harris et al., 2014). Evidence from fMRI studies has shown that psilocybin mostly 

impacts higher-order brain systems, such as the DMN, and executive control and attention 

networks (Tagliazucchi, Carhart-Harris, Leech, Nutt, & Chialvo, 2014). In Carhart-Harris et al. 

(2012a) they found that intravenous infusion of psilocybin acutely decreases cerebral blood flow 

(CBF) in several brain regions, primarily in the anterior cingulate cortex (ACC), PCC, mPFC 

(higher cortical regions), and thalamus (subcortical region). The largest decreases were found in 

the PCC and mPFC; regions that are important in self-referential possessing (self- reflection) and 

which are known to be hyperactive in depressed individuals. Decreases in CBF and in functional 

connectivity between these regions correlated with the intensity of subjective effects, meaning 
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that larger decreases induce greater psychedelic effects. It appears that the general deactivation of 

brain activity enables the “unconstrained cognition”, like ego-dissolution effects. According to 

Johnson, Hendricks, Barrett, and Griffiths (2019), these results are consistent with findings from 

electroencephalography (EEG) and magnetoencephalography (MEG) studies. On the other hand, 

positron emission tomography (PET) studies have found that oral administration of psilocybin 

increases activity and glucose metabolism in the right frontal and temporal regions, and in the 

bilateral inferior insula. So there is an inconsistency in results. Decreases in activity were also 

observed in: the left parietal and occipital regions, and in the left amygdala, thalamus, and insula 

(Lewis et al., 2017; Vollenweider, 1998). Carhart-Harris et al. (2012a) argue that the discrepancy 

in results might be due to neuroimaging differences, the main difference being that PET measures 

the effects of psilocybin over longer timescales with lower temporal resolution compared to 

fMRI. It may be that some phasic effects of psilocybin demonstrate rebound, which gets spotted 

by the long-term variations in glucose metabolism, observed by PET.  

     Psilocybin has been found to increase global brain entropy acutely, which implies that 

cognition become more flexible and creative, and one may say that communication between 

brain-regions become less regulated (Johnson et al., 2019). Brain entropy refers to the physical 

features of the physical systems, and is used as a measure to see how irregular or regular brain 

system is. Measuring entropy may help us to describe how the physical features of the brain are 

related to brain states (Wang, Li, Childress, & Detre, 2014). Carhart-Harris et al. (2014), have 

developed a theory called “the entropic brain” which is used to describe the relationship between 

different conscious states, and how those can be linked to brain activity. The theory states that 

entropy is suppressed in a normal waking healthy human, which implies that our consciousness 

and cognitive abilities are constrained and more organized. This is useful, since it helps humans 

to view the world in a more precise and structured manner. Furthermore, an individual that is in a 
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coma or who has a mental disorder, such as depression, is suggested to have a reduced and ridged 

consciousness, and lower entropy than healthy humans. While an individual in a psychedelic or 

dream state is suggested to have higher entropy and thus a more flexible consciousness. The 

researchers argue that greater entropy can be useful since it is related to an expansion of cognitive 

abilities such as creative and imaginative thinking. Such alterations of cognition have been 

suggested to be useful for individuals who are trapped in a spiral of negative thinking and for 

those who lack healthy problem-solving abilities.  

     There are presently only a few neuroimaging studies that have investigated long-term effects 

of psychedelics, and this thesis has only managed to identify one fMRI study regarding this, 

conducted by Carhart-Harris et al. (2017). In this study, sixteen treatment-resistant depressed 

patients were scanned before and one day after drug treatment. The researchers found that 

psilocybin alters similar neural networks underlying depression even after the acute drug effects 

wear off. Significant decreases in CBF were observed, primarily in brain regions within the 

temporal cortex, such as the left amygdala. At first, the decreased amygdala activity correlated 

significantly with the acute reduction of depressive symptoms, but not at the five week follow-up. 

Functional connectivity increased within the DMN, especially in the ventromedial PFC (vmPFC) 

and ACC, but decreased in the parahippocampus. The increases and decreases in functional 

connectivity were found to be a predictor of positive treatment outcomes. Still, the post-dosage 

effects on brain networks and their implication are not well understood. 

     What is clear is that psilocybin has been found to alter brain activity significantly, especially 

in important nodes within the DMN, such as the PFC and PCC, these stay altered even after drug 

effects have faded. Long-term ayahuasca users have demonstrated significant changes in cortical 

thickness in midline structures, especially thinning in the PCC, but thickening was also observed 

in the ACC, when compared to a matched control group. The changes in PCC predicted higher 
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scores on self-transcendence, often referred to as a religious or spiritual personality trait 

associated with having greater acceptance and being less selfish (Bouso et al., 2015).  

5.3. Physiological and psychological side-effects 

It is common that psilocybin induces somatic symptoms such as headaches, tremors, nausea, and 

in some cases vomiting. These effects are primarily generated by higher doses and will typically 

diminish quickly after peak-effects. Blood pressure and heart rate may slightly increase which 

can be unpleasant. Other side-effects that commonly occur are drowsiness, tiredness, and anxious 

feelings. Occasionally there may be paranoid and psychotic reactions, enduring unpleasant 

experiences referred to as bad trips, or experiences of derealization or depersonalization. These 

side-effects generally recede quickly, and it is unlikely that any psychotic reaction will last longer 

than 24 hours. Research suggests that the risk of receiving a prolonged psychotic reaction is low, 

where the risk of developing a hallucinogen persisting disorder is 0.09% in healthy individuals 

and 0.18% in psychiatric patients. Individuals with schizophrenia or bipolar disorder, in 

particular, may have a heightened risk of psychotic reactions and should therefore not use 

psilocybin (Tylš et al., 2014). 

     Psilocybin has very low toxicity and is not harmful to any bodily organs. Neither is it 

physically addictive or causes cravings, and therefore is the risk of abuse low. Since the drug 

does not directly stimulate the reward system as other, physically addictive substances do. There 

has only been one confirmed report of death from toxicity, and in this case the person had 

ingested an extremely high-dose. Overdosing of psilocybin is not likely to cause death even if 

people would ingest large doses. Some persons have committed suicide by e.g. jumping out of a 

window, but such occurrences are rare. Harmful behaviors can occur but are almost non-existent 

under professional supervision, and just being in a supportive environment will minimize the risk 
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of developing such behaviors. Present findings suggest that psilocybin is generally well tolerated 

and safe for treating depression and addiction abuse under professional supervision. So far, no 

long-term degradation of perception or cognition has been observed (Tylš et al., 2014). 

     More research is needed to further examine acute tolerability, since current results are based 

on a limited set of clinical data with poor controls. More research is also needed to further 

establish the risk of developing long-term psychological side-effects (Studerus et al., 2011). Even 

though current findings show that psychedelic use does not increase the risk of developing 

psychological distress or other mental health problems (Johansen & Krebs, 2015). 

6. The therapeutic value of psilocybin 

Evidence suggests that psilocybin can occasion long-lasting beneficial changes in mood, 

behavior, values, attitudes, and in personality. Such effects have mainly been observed in healthy 

individuals. A recent study by Griffiths et al. (2018) found that psilocybin enhances interpersonal 

closeness, forgiveness, gratitude, and meaningfulness, at least as measured over a six month 

period. The study additionally reported that 72% of the 25 participants, in the high-dose group, 

had experienced a positive change in well-being, observed at the six month assessment. This 

number was higher, 92% out of 25 participants, for the group that received a high-dose combined 

with a high level of social support during the drug session. Beneficial changes in attitude and 

behavior were additionally found to correspond with independent ratings from family members 

or close social connections. 

     Similar findings were reported by Studerus et al. (2011), who found that 40% of the 90 

participants claimed beneficial changes in aesthetic appreciation and their connection to the 

environment. While about 30% of them claimed beneficial changes in their relationship to other 

people and to their own bodies, and increased awareness of personal problems. Most of the 
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participants - 90%- found the experience to have been enriching and pleasant, 5% found it to 

have been very frightening, while 30% reported it to have been moderately frightening. The 

result of the study implies that individuals can experience “a trip” to be both pleasant and 

frightening during different time periods. 

     Personality traits generally remain stable, but studies have suggested that psilocybin can 

significantly increase: openness, imagination, emotionality, aesthetics, and values, up to one year 

after drug session. The findings correspond with other reports of increased creativity and 

aesthetic appreciation (MacLean et al., 2011). 

     The beneficial effects appear to be due to psilocybin’s ability to occasion: valuable insights, 

mystical experiences, emotional awareness, and due to its ability to strengthen feelings of 

interconnectedness to people and environment (Griffiths et al., 2018; MacLean et al., 2011; 

Studerus et al., 2011). Similar beneficial effects have been reported in studies with patients, 

which will be addressed in the next sections. 

6.1. Psilocybin in relation to depression 

6.1.1. Patients with major depression  

Recent findings by Carhart-Harris et al. (2016) and Carhart-Harris et al. (2018) have shown that a 

high-dose of psilocybin can significantly reduce depressive symptoms in treatment-resistant 

patients with major depression up to six months. The main outcome measure used, to determine 

depression severity, was the self-rating iteam Quick Inventory of Depressive Symptoms, QIDS-

SR16. All but one of 19 patients showed immediate clinical improvement, nine remained 

improved after five weeks (when the positive effects peaked), while six of those nine patients 

maintained their improvements after six months. That said, many patients started other treatments 

within a few weeks after the drug session. No serious adverse effects were reported. Temporary 
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side-effects that were observed during onset of drug effects included: nausea, anxiety, and 

headache. 

     The studies additionally showed that suicidal ideation and sexual dysfunction decreased 

significantly within three months after treatment, but then started to decline. Those who during 

the drug session experienced a more profound sense of unity, spirituality, blissfulness, or 

insightfulness typically received better clinical improvement. Many patients experienced 

autobiographical visions that were said to be informative and insightful, while one experienced 

painful memories that initially worsened the depressive symptoms. Some studies, such as 

Carhart-Harris et al. (2012b), have reported that psilocybin often increases autobiographical 

recollection of personal memories and emotions. The study further suggested that such 

experiences can be of therapeutic value, since they may help to reverse cognitive bias and to 

access salient memories.  

     Interviews were conducted after six months, as reported in Watts, Day, Krzanowski, Nutt, and 

Carhart-Harris (2017). According to the patients’ own treatment experience, psilocybin enhanced 

acceptance and connectedness. While their previous experiences with antidepressants and short-

term talk therapies, seemed to oppositely have strengthen feelings of disconnection and 

avoidance. They additionally reported that ego-dissolution effects and non-avoidance or 

acceptance of emotions were central aspects responsible for their clinical improvement. 

6.1.2. Clinically depressed patients with life-threatening cancer 

Psilocybin has been shown to reduce symptoms of depression significantly in patients with life-

threatening cancer, at least up to six months, as reported in both Griffiths et al. (2016) and Ross et 

al. (2016). The studies used double-blind procedures and similar cross-over designs but with 

different active controls. Both were comprehensive, and applied several pre and post-measures 
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of: depression, anxiety, quality of life, attitude and behavior, existential distress, mystical 

experience, and more throughout a six month period.  

     Ross et al. (2016) found that 80% of the 29 patients effectively had reduced depressive 

symptoms within seven weeks after treatment. After six months, 60-80% of them continued to 

show antidepressant and anxiolytic (reduced anxiety) response, as assessed by the Hospital 

Anxiety and Depression Scale (HADS) and the Beck Depression Inventory (BDI) (self-rating 

measures of depression and anxiety). Additional beneficial effects reported included: enhanced 

well-being and life satisfaction, meaningfulness, spiritual wellbeing, positive behavioral changes, 

and reduced hopelessness. These effects were found to be rapid and were sustained up to six 

months. No improvement in anxiety towards death was observed. The study simultaneously 

applied psychotherapy, therefore it is not possible to establish if the sustained clinical 

improvements were due to psilocybin alone or due to the interaction between the two 

interventions. 

     Similar findings were reported by Griffiths et al. (2016), who found that about 80% of the 51 

patients showed significant clinical improvement in depression and anxiety at six months, 

according to a clinician-rated measure of depression and anxiety (GRID-HAMD-17). Self-rating 

measures used, such as BDI, also showed significant reductions in depression. Most patients - 

86% - experienced increases in well-being or life satisfaction, either moderately or very much. 

Other beneficial effects observed included: enhanced mood, positive changes in social behaviors, 

and positive changes in attitudes toward oneself and life. These effects were primarily occasioned 

by the high-dose session, the low-dose session did not induce any significant beneficial effects. 

Overall, the effects were found to be rapid and were sustained up to six months. A less subjective 

measure was applied, where family members or close social contacts got to rate participants 

attitudes’ and behaviors both before and after drug sessions. These ratings were found to correlate 
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with the observed clinical improvements. Consistent with previous findings, about 70% of the 

patients rated the high-dose session to have been one of the most meaningful and spiritual 

experiences of their lives. 

     In both studies, mystical-type experiences correlated with treatment effectiveness. Some 

decline in beneficial effect occurred between the post-dosage sessions and the final measures. No 

serious adverse effects were reported. The most common side-effects that were reported included: 

headache, nausea, vomiting, heightened blood pressure, temporary anxiety, and minor psychotic 

reactions. Such effects were only present during the active drug phase, and were almost 

exclusively observed in the high-dose sessions. No participant was in need of further psychiatric 

care or started to abuse psilocybin. 

6.2. Psilocybin in relation to mental illnesses  

Present findings suggest that psilocybin can reduce symptoms of alcohol abuse, OCD, and cluster 

headache. Bogenschutz et al. (2015) observed that psilocybin was more effective in treating 

alcoholism compared to four weeks of psychotherapy, albeit with a small sample of 10 patients. 

Results showed that psilocybin significantly increased abstinence (sobriety), while the number of 

drinking days and level of alcohol cravings significantly decreased. These improvements were 

rapid and sustained even eight months after the drug session. Therapy did slightly increase 

abstinence, but not of any statistical significance. 

     Krebs and Johansen (2012) meta-analysis of six randomized control trials, including 536 

patients, found similar results but with LSD. Significant reductions in alcohol-dependence 

behaviors, including fewer drinking days, were observed in five of the six trials at a six month 

follow up. Where the pooled odds ratio between the LSD (N = 303) and control groups (N = 189) 

was 1.66 (95% CI) on improvement specifically targeting alcohol misuse. In Studerus et al. 
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(2011) study, they also observed that drug sessions with psilocybin had led to reductions in 

alcohol consumption in healthy individuals.  

     In Moreno, Wiegand, Taitano, and Delgado (2006) study, they found that all - nine - OCD 

patients experienced acute symptom reduction and a relief from compulsive behaviors, though 

the effects did not seem to be long-lasting. The improvements were not found to be dose-

dependent (different doses gave rise to equal symptom reductions), which was an unexpected 

finding since psychedelic studies almost exclusively have found improvements to be dose-

dependent. More studies are needed to determine whether psilocybin can be useful in reducing 

OCD symptoms long-term. For now, it does not appear that psilocybin would be an effective 

clinical tool for this patient population. Participants in Moreno et al’s study additionally 

attributed their psychedelic experience to have been meaningful and personally valuable. The 

study also showed that psilocybin was well tolerated.  

     Anecdotal claims in Sewell, Halpern, and Pope (2006) suggest that psilocybin can reduce 

incidents of cluster headache. The researchers interviewed 53 persons who regularly self-

medicated psilocybin or LSD to treat their cluster headache. Most sufferers reported that they 

used psychedelics regularly to abort attacks or stop the onset of new attacks. Cluster headache is 

generally difficult to treat, and persons suffering from them generally experience several painful 

attacks per day. One participant reported that psilocybin successfully prevented the onset of 

cluster headaches when used regularly, once every three months, but improvement declined when 

psilocybin was not used regularly. It has been suggested that the observed beneficial effects are 

due to psilocybin’s ability to reduce blood flow in the hypothalamus (Tylš et al., 2014). 
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6.3. Potential mechanisms underlying the clinical improvements  

The subjective experience seems to be an important contributor to beneficial effects, since 

research has found a strong connection between mystical experiences and symptom reduction for  

depression, anxiety (Carhart-Harris et al., 2018; Griffiths et al., 2016; Ross et al., 2016), and 

addictive behaviors (Bogenschutz et al., 2015). In most studies, stronger mystical-type 

experiences have been shown to facilitate: profound personal insights, stronger 

interconnectedness to people and nature, heightened mood, and a higher sense of meaningfulness 

and spirituality. Such experiences are of therapeutic value (Barrett & Griffiths, 2017). Griffiths, 

Richards, Johnson, McCann, and Jesse (2008) found that greater mystical experiences 

successfully predicted increases in personal meaning and spiritual worth, 14-months after the 

drug session. It is common for subjects to report that their beneficial changes have been 

facilitated by the psychedelic experience (Barrett & Griffiths, 2017).  

     Researchers have suggested that clinical improvements are primarily mediated by the 

stimulation of the 5HT2A serotonin receptors, decreases in cortical activity, and increases in 

cortical entropy (plasticity) (Carhart-Harris & Goodwin, 2017). These changes have the potential 

to reverse cognitive bias, since they have shown to reduce rigid or inside-the-box thinking, enable 

emotional release, and environmental sensitivity. Which may help reduce clinical symptoms and 

to enhance well-being (Carhart-Harris & Goodwin, 2017), especially when combined with 

psychological support (Griffiths et al., 2018).  

     Specifically, it has been shown that trait pessimism and neuroticism (seen in depressed 

individuals) are associated with poor stimulation of the 5HT2A receptors, especially in the 

mPFC. While psilocybin, on the other hand, enhances the stimulation of them which has been 

associated with increased well-being and trait openness (Carhart-Harris et al., 2012a). Carhart-
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Harris et al. (2014) argues that the stimulation of the receptors may help to reverse negative 

thinking, which implies that psilocybin possesses psychotherapeutic qualities. Besides this, 

psilocybin has been shown to decrease brain activity in the DMN, a network that is responsible 

for handling metacognitive functions like self-reflection, reality-testing, and introspection 

behaviors. This implies that psilocybin can disrupt ordinary and nonfunctional patterns of 

thoughts such as those seen in mentally ill individuals, by normalizing or dissolving the abnormal 

activity upon which they rest. In other words, psilocybin has the potential to normalize 

pathological thinking (Carhart-Harris et al., 2014). It currently appears that these are the main 

neurobiological mechanisms responsible for the varied clinical improvements observed.  

     One may assume that psilocybin can cause long-lasting changes to neural mechanisms, 

especially since it has been shown in studies with regular ayahuasca users (Bouso et al., 2012, 

2015). The observed clinical improvements implies that something must have changed within the 

brain as well. There is still a lack of sufficient evidence to confirm this. No researchers have so 

far examined the link between clinical improvements upon neural mechanisms. Therefore it 

remains unclear as to which neural mechanisms affected after one or a few treatment sessions.  

7. Results 

This thesis primarily sought to answer if psilocybin significantly can reduce clinical symptoms, 

specifically of depression. Findings from experimental and open-label studies showed that a high-

dose of psilocybin can effectively reduce symptoms of depression and anxiety, by up to six 

months. Proof of concept studies revealed that psilocybin can reduce symptoms of alcohol abuse 

behavior and cluster headache. Instant symptom reduction in OCD was observed but did not 

appear to be long-lasting. Most studies demonstrated that beneficial effects were dose-dependent, 

as lower doses did not typically induce any significant positive effects.  
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     Almost all studies revealed that those who experienced more profound mystical-type 

experiences (e.g. a stronger sense of unity, ego effects, insightfulness, blissfulness) received: 

better clinical improvement, enhanced well-being and mood, meaningfulness, and spirituality. 

Greater mystical-type experiences have also been linked to: superior positive changes in social 

behaviors and attitudes about life and self, and reduced hopelessness. So far, findings suggest that 

there are at least two key mechanisms responsible for beneficial effects i.e. primarily the 

signaling of the 5HT2A receptors and secondly mystical experiences.  

     This thesis found that psilocybin induces cognitive and emotional abilities (e.g. positive mood, 

interconnectedness, and out of box thinking) that depressed individuals typically lack. Moreover, 

this thesis found that depressed individuals have attentional biases and difficulties to disengage 

from negative information, which further enable their low mood. Psilocybin, on the other hand, 

has found to disrupt attention such as one’s ability to redirect attention or to keep focus. 

Likewise, to reduce conventional and self-focused thinking, and to induce both pleasant and 

unpleasant emotions and thoughts. 

     Additional findings showed that psilocybin alters similar neural networks, such as the DMN, 

and brain regions to those involved in depression, especially the mPFC, PCC, and the amygdala. 

Where depressed individuals typically show elevated activity in such brain regions, psilocybin on 

the other hand has found to decrease activity in the same brain regions.  

    The final research question that this thesis sought to answer was how effective psilocybin is 

compared to other interventions. The findings presented here showed that psilocybin can be at 

least as effective compared to SSRIs, CBT, and ECT. In sum, psilocybin mostly generated 

positive effects and was well tolerated, but it can also induce unpleasant experiences that may 

lead to harmful behaviors even though this is unlikely. 
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8. Discussion 

This thesis found that a high-dose of psilocybin can effectively decrease clinical symptoms of 

depression and anxiety, and increase life quality for up to six months. Anecdotal evidence 

suggests that psilocybin can reduce symptoms of alcohol abuse and cluster headache. The quality 

of the experience was a key predictor of clinical improvement and beneficial effects. Greater 

mystical experience like blissful states, feelings of interconnectedness, and ego dissolution 

effects, typically occasioned positive changes in mood, attitudes, and behaviors. Many 

participants attributed their experience to have been personally meaningful and spiritually 

enriching. 

8.1. Implications of contemporary findings 

Recent clinical results of psilocybin seem promising and indicate that the drug can be used as an 

intervention to improve mental health. There are still a lot of unanswered questions regarding 

psilocybin’s role in symptom reduction. Current interventions are insufficient in improving 

mental health such as depression, so there is a need for new approaches.  

     First of all, how is it possible that psilocybin can reduce varied symptoms across a range of 

mental illnesses, where standardized interventions have failed? One possible explanation is that 

psilocybin enables creative thinking, interconnectedness, and emotional awareness in a way that 

conventional interventions cannot achieve, which might explain psilocybin’s potential to reduce 

symptoms in a wide range of mental disorders.  

     As observed in several studies, many subjects report that psilocybin has facilitated new 

insights that have been personally valuable (Griffiths et al., 2008); Griffiths et al., 2018). Such 

new insights may create motivation for establishing new positive attitude and behavioral  changes. 
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In a sense, this resembles aspects of psychotherapy such as CBT that aims to create insight by 

showing discrepancies between unsatisfactory behavior and beneficial behavior and thus enable 

positive changes. The difference here is that psilocybin has the potential to create instant and 

intense awareness of present problems or what is important in life, which may be mediated 

through both pleasant and unpleasant experiences. Potentially this can be achieved through 

psilocybin’s ability to induce autobiographical visions of past experiences and feelings. Carhart-

Harris et al. (2012b) even suggested that this might be a useful tool in reversing cognitive biases 

and this too is something that CBT tries to achieve.      

     Another benefit of psilocybin is that it is not physically harmful and typically only gives rise 

to temporary side-effects, which typically disappears after drug sessions. SSRIs and ECT, on the 

other hand, can induce severe persistent side-effects. In particular ECT, which can cause long-

term memory loss and cognitive deficits. According to researches, several treatments are usually 

needed to reduce depressive symptoms, and some argue that improvements only lasts for a short 

while (Jonckheere et al., 2018); Sackeim et al., 2007), Yet another benefit of psilocybin is that 

only one session may be needed to reduce psychological distress and is, therefore, a cost-

effective treatment.  

     Why may psilocybin be effective for treatment-resistant depressed patients and patients 

suffering from life-threatening cancer, two groups of patients that typically do not respond well to 

conventional antidepressant interventions? Imagine yourself being in their situation, how would 

you feel or think? Probably strong feelings of hopelessness and despair, wondering about 

existential questions of life and death. Psilocybin has the potential to instantly reduce such 

feelings and to help individuals to view troublesome thoughts in a new perspective, in a way that 

conventional interventions cannot. Psilocybin can help individuals to perceive themselves and 

their surroundings in a compassionated light, not filled with pessimistic or ruminating self-
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debasing thoughts. The emotional access to peaceful, euphoric, and empathetic feelings, might 

work as a therapeutic tool especially valuable for life-threating cancer patients. In Watts et al. 

(2017) patients reported that increased emotional awareness and ego-dissolution effects 

(loosening of the ego) were two key aspects responsible for their clinical improvement and that 

they felt a greater acceptance and connectedness. Psilocybin alters several dimensions of 

consciousness, so there might be several possible reasons for its role in reducing psychological 

distress and enhancing well-being. Many subjects report that psilocybin has induced meaningful 

and spiritual experiences, and residual feelings of such experiences may further improve life 

quality particularly for this kind of patient population.         

     An interesting finding was that psilocybin decreases activity in brain regions that usually are 

elevated in depressed individuals. To speculate, it may be that psilocybin has the ability to 

normalize activity in regions that demonstrate abnormal activity. This is something that has been 

achieved by CBT. Sankar et al. (2018) found that hyperactive activity in the mPFC became 

normalized after treatments. So far, it appears that immediate beneficial effects of psilocybin are 

associated with post changes in brain networks, as observed by Carhart-Harris et al. (2017). 

Whether long-lasting psychological beneficial effects may be related to changes in brain activity 

remains to be answered. 

8.1.1 Limitations and problems 

Most studies of psilocybin demonstrated impressive effects. They still have several limitations, 

therefore it is not possible to draw firm conclusions of present results. One main limitation is that 

there is a lack of clinical studies and those that exist have typically used small samples, so there is 

presently not enough data. This too makes it difficult to perform impartial comparisons between 

the effects of psilocybin on depression against other treatments such as SSRIs and CBT which 
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typically uses large samples. Some studies lack controls including Bogenschutz et al. (2015); 

Carhart-Harris et al. (2018); Moreno et al. (2006). Some other studies, such as Carhart-Harris et 

al. (2018), have major confounding limitations, where patients start new treatments with SSRIs or 

CBT within only a few weeks after psilocybin. 

     Another limitation of all psychedelics studies is potential expectancy effects, which cannot be 

fully eliminated by blinding procedures. Patients may, in particular, be driven by expectations, 

believing and hoping that psilocybin will successfully reduce depression and psychological 

distress. Still, beneficial effects cannot only be due to expectations primarily because lower doses 

have not been found to significantly reduce depression, as observed by Griffiths et al. (2016). 

Some studies present their findings in a biased way by highlighting positive results and de-

emphasizing non-responses. Sometimes it is difficult to understand exactly how they have 

measured and analyzed certain outcome results. Another difficulty has been to grasp psilocybin’s 

impact on the mind and brain. All of these limitations and concerns have the potential to make 

findings within this thesis biased. 

     There are moral and ethical issues regarding the use of psychedelics in research. Controversies 

remain whether or not it is ethically appropriate to use substances classified as Schedule I for 

clinical purposes. One concern is that participants might continue to self-medicate or start using 

such drugs for recreational purposes. This is problematic since there is an increased risk of harm 

in unprepared and unsupervised settings. One may also consider if it is ethically appropriate to 

use psychedelics in medicine, considering that these drugs seem to be able to alter human 

personality long-term. What might the implications of such alterations be for individuals and for 

societies’? 
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8.2. Conclusions 

The aim of this thesis was to investigate the clinical efficacy of psilocybin, specifically in relation 

to depression. Recent studies have demonstrated that psilocybin can effectively ease suffering 

and enhance well-being for patients with treatment-resistant depression or life-threatening cancer. 

More long-term studies are needed to further determine clinical effects and potential side-effects. 

The capacity of psilocybin to increase social closeness, induce euphoric moods and reduce ridged 

thinking, has shown to be of therapeutic value. Psilocybin also produces remarkable 

psychological changes due to its binding of the 5HT2A receptors and, therefore, these receptors 

are key neurobiological mechanisms responsible for mediating clinical improvements. 

Neuroimaging studies have revealed that psilocybin decreases activity in areas that depressed 

individuals show increased activity in. This is most noticeable in the mPFC, PCC, and the 

amygdala, which may imply that psilocybin normalizes abnormal activity. It still remains unclear 

exactly how psilocybin interacts with neural systems to produce beneficial effects.  

     To conclude, current findings have demonstrated that psilocybin has the potential to be used 

as a treatment for chronically ill depressed patients. 

 

 

 

 

 

 

 



THE THERAPEUTIC VALUE OF PSILOCYBIN 

43 

 

References 

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders 

(5th ed.). Washington, DC: American Psychiatric Publishing.  

Andersen, S. L., & Teicher, M. H. (2008). Stress, sensitive periods and maturational events in 

adolescent depression. Trends in Neurosciences, 31(4), 183-191. 

https://doi.org/10.1016/j.tins.2008.01.004 

Austin, P. (2017, January 10). What to expect on a psilocybin mushroom trip [Web log post]. 

Retrieved from: https://thethirdwave.co/what-to-expect-on-a-magic-mushroom-trip/ 

Bair, M. J., Robinson, R. L., Katon, W., & Kroenke, K. (2003). Depression and pain comorbidity: 

A literature review. Archives of Internal Medicine, 163(20), 2433-2445. doi: 

10.1001/archinte.163.20.2433 

Barrett, F. S., & Griffiths, R. R. (2017). Classic hallucinogens and mystical experiences: 

Phenomenology and neural correlates. In A.L. Halberstadt, F.X. Vollenweider, & D.E. 

Nichols (Eds.), Behavioral neurobiology of psychedelic drugs, current topics in 

behavioral neurosciences (pp393-430). Berlin, Heidelberg: Springer. 

https://doi.org/10.1007/7854_2017_474  

Beck, A. T. (1976). Cognitive therapy and the emotional disorders. New York: International 

Universities Press. Retrieved from https://books.google.se/books 

Beck, A. T., & Alford, B. A. (2009). Depression: Causes and treatment. Retrieved from 

https://books.google.se/books 

Belmaker, R. H., & Agam, G. (2008). Mechanisms of disease: Major depressive disorder. New 

England Journal of Medicine, 358(1), 55-68. http://dx.doi.org/10.1056/NEJMra073096 

Belouin, S. J., & Henningfield, J. E. (2018). Psychedelics: Where we are now, why we got here, 

what we must do. Neuropharmacology, 142, 7-19. 

https://doi.org/10.1016/j.neuropharm.2018.02.018 

Berman, M. G., Peltier, S., Nee, D. E., Kross, E., Deldin, P. J., & Jonides, J. (2010). Depression, 

rumination and the default network. Social Cognitive and Affective Neuroscience, 6(5), 

548-555. https://doi.org/10.1093/scan/nsq080 

https://doi.org/10.1016/j.tins.2008.01.004
https://thethirdwave.co/what-to-expect-on-a-magic-mushroom-trip/
https://doi.org/10.1007/7854_2017_474
https://books.google.se/books?hl=sv&lr=&id=nSFvAAAAQBAJ&oi=fnd&pg=PT5&dq=Beck,+A.+T.+(1976).+Cognitive+therapy+and+the+emotional+disorders.+&ots=FfdF9zNBZA&sig=MErZF8yOLi4JYjNDEgmqLllymYA&redir_esc=y#v=onepage&q=Beck%2C%20A.%20T.%20(1976).%20Cognitive%20therapy%20and%20the%20emotional%20disorders.&f=false
https://books.google.se/books
https://psycnet.apa.org/doi/10.1056/NEJMra073096
https://doi.org/10.1016/j.neuropharm.2018.02.018
https://doi.org/10.1093/scan/nsq080


THE THERAPEUTIC VALUE OF PSILOCYBIN 

44 

 

Bogenschutz, M. P., Forcehimes, A. A., Pommy, J. A., Wilcox, C. E., Barbosa, P. C. R., & 

Strassman, R. J. (2015). Psilocybin-assisted treatment for alcohol dependence: A proof-

of-concept study. Journal of Psychopharmacology, 29(3), 289-299. 

https://doi.org/10.1177/0269881114565144 

Bouso, J. C., González, D., Fondevila, S., Cutchet, M., Fernández, X., Barbosa, P. C. R., . . . 

Riba, J. (2012). Personality, psychopathology, life attitudes and neuropsychological 

performance among ritual users of ayahuasca: A longitudinal study. PLoS ONE, 7(8): 

e42421.  http://dx.doi.org/10.1371/journal.pone.0042421 

Bouso, J. C., Palhano-Fontes, F., Rodríguez-Fornells, A., Ribeiro, S., Sanches, R., Crippa, J. A. 

S., . . . Riba, J. (2015). Long-term use of psychedelic drugs is associated with differences 

in brain structure and personality in humans. European 

Neuropsychopharmacology, 25(4), 483-492. 

https://doi.org/10.1016/j.euroneuro.2015.01.008 

Butler, A. C., Chapman, J. E., Forman, E. M., & Beck, A. T. (2006). The empirical status of 

cognitive-behavioral therapy: A review of meta-analyses. Clinical Psychology 

Review, 26(1), 17-31. https://doi.org/10.1016/j.cpr.2005.07.003 

Carhart-Harris, R. L., Bolstridge, M., Day, C. M. J., Rucker, J., Watts, R., Erritzoe, D. E., . . . 

Rickard, J. A. (2018). Psilocybin with psychological support for treatment-resistant 

depression: Six-month follow-up. Psychopharmacology, 235(2), 399-408. 

https://doi.org/10.1007/s00213-017-4771-x 

Carhart-Harris, R. L., Bolstridge, M., Rucker, J., Day, C. M., Erritzoe, D., Kaelen, M., . . . 

Taylor, D. (2016). Psilocybin with psychological support for treatment-resistant 

depression: An open-label feasibility study. The Lancet Psychiatry, 3(7), 619-627. 

https://doi.org/10.1016/S2215-0366(16)30065-7 

Carhart-Harris, R. L., Erritzoe, D., Williams, T., Stone, J. M., Reed, L. J., Colasanti, A., . . . 

Hobden, P. (2012a). Neural correlates of the psychedelic state as determined by fMRI 

studies with psilocybin. Proceedings of the National Academy of Sciences, 109(6), 2138-

2143. https://doi.org/10.1073/pnas.1119598109 

 

https://doi.org/10.1177%2F0269881114565144
https://psycnet.apa.org/doi/10.1371/journal.pone.0042421
https://doi.org/10.1016/j.euroneuro.2015.01.008
https://doi.org/10.1016/j.cpr.2005.07.003
https://doi.org/10.1007/s00213-017-4771-x
https://doi.org/10.1016/S2215-0366(16)30065-7
https://doi.org/10.1073/pnas.1119598109


THE THERAPEUTIC VALUE OF PSILOCYBIN 

45 

 

Carhart-Harris, R. L., & Goodwin, G. M. (2017). The therapeutic potential of psychedelic drugs: 

Past, present, and future. Neuropsychopharmacology, 42(11), 2105-2113. doi: 

10.1038/npp.2017.84 

Carhart-Harris, R. L., Leech, R., Hellyer, P. J., Shanahan, M., Feilding, A., Tagliazucchi, E., . . . 

Nutt, D. (2014). The entropic brain: A theory of conscious states informed by 

neuroimaging research with psychedelic drugs. Frontiers in Human Neuroscience, 8(20). 

https://doi.org/10.3389/fnhum.2014.00020 

Carhart-Harris, R. L., Leech, R., Williams, T. M., Erritzoe, D., Abbasi, N., Bargiotas, T., . . . 

Wise, R. G. (2012b). Implications for psychedelic-assisted psychotherapy: Functional 

magnetic resonance imaging study with psilocybin. The British Journal of 

Psychiatry, 200(3), 238-244. https://doi.org/10.1192/bjp.bp.111.103309 

Carhart-Harris, R. L., Roseman, L., Bolstridge, M., Demetriou, L., Pannekoek, J. N., Wall, M. B., 

. . . Leech, R. (2017). Psilocybin for treatment-resistant depression: fMRI-measured brain 

mechanisms. Scientific Reports, 7(1), 1-11. doi:10.1038/s41598-017-13282-7 

Chioqueta, A. P., & Stiles, T. C. (2005). Personality traits and the development of depression, 

hopelessness, and suicide ideation. Personality and Individual Differences, 38(6), 1283-

1291. http://dx.doi.org/10.1016/j.paid.2004.08.010 

Cuijpers, P., Berking, M., Andersson, G., Quigley, L., Kleiboer, A., & Dobson, K. S. (2013). A 

meta-analysis of cognitive-behavioural therapy for adult depression, alone and in 

comparison with other treatments. The Canadian Journal of Psychiatry, 58(7), 376-385. 

https://doi.org/10.1177/070674371305800702 

Dierckx, B., Heijnen, W. T., van den Broek, W. W., & Birkenhäger, T. K. (2012). Efficacy of 

electroconvulsive therapy in bipolar versus unipolar major depression: a meta‐

analysis. Bipolar Disorders, 14(2), 146-150. https://doi.org/10.1111/j.1399-

5618.2012.00997.x  

Drevets, W. C. (2001). Neuroimaging and neuropathological studies of depression: Implications 

for the cognitive-emotional features of mood disorders. Current Opinion in 

Neurobiology, 11(2), 240-249. https://doi.org/10.1016/S0959-4388(00)00203-8 

 

https://doi.org/10.3389/fnhum.2014.00020
https://doi.org/10.1192/bjp.bp.111.103309
https://psycnet.apa.org/doi/10.1016/j.paid.2004.08.010
https://doi.org/10.1177%2F070674371305800702
https://doi.org/10.1111/j.1399-5618.2012.00997.x
https://doi.org/10.1111/j.1399-5618.2012.00997.x
https://doi.org/10.1016/S0959-4388(00)00203-8


THE THERAPEUTIC VALUE OF PSILOCYBIN 

46 

 

Drevets, W. C., Price, J. L., & Furey, M. L. (2008). Brain structural and functional abnormalities 

in mood disorders: Implications for neurocircuitry models of depression. Brain Structure 

and Function, 213(1-2), 93-118.  http://dx.doi.org/10.1007%2Fs00429-008-0189-x 

Fournier, J. C., DeRubeis, R. J., Hollon, S. D., Dimidjian, S., Amsterdam, J. D., Shelton, R. C., & 

Fawcett, J. (2010). Antidepressant drug effects and depression severity: A patient-level 

meta-analysis. Jama, 303(1), 47-53. doi 10.1001/jama.2009.1943 

Fried, E. I., Epskamp, S., Nesse, R. M., Tuerlinckx, F., & Borsboom, D. (2016). What are 'good' 

depression symptoms? Comparing the centrality of DSM and non-DSM symptoms of 

depression in a network analysis. Journal of Affective Disorders, 189, 314-320. 

https://doi.org/10.1016/j.jad.2015.09.005 

Gotlib, I. H., & Joormann, J. (2010). Cognition and depression: Current status and future 

directions. Annual Review of Clinical Psychology, 6, 285-312. 

https://doi.org/10.1146/annurev.clinpsy.121208.131305 

Griffiths, R. R., Johnson, M. W., Carducci, M. A., Umbricht, A., Richards, W. A., Richards, B. 

D., . . . Klinedinst, M. A. (2016). Psilocybin produces substantial and sustained decreases 

in depression and anxiety in patients with life-threatening cancer: A randomized double-

blind trial. Journal of Psychopharmacology, 30(12), 1181-1197. 

https://doi.org/10.1177/0269881116675513 

Griffiths, R. R., Johnson, M. W., Richards, W. A., Richards, B. D., Jesse, R., MacLean, K. A., . . 

. Klinedinst, M. A. (2018). Psilocybin-occasioned mystical-type experience in 

combination with meditation and other spiritual practices produces enduring positive 

changes in psychological functioning and in trait measures of prosocial attitudes and 

behaviors. Journal of Psychopharmacology, 32(1), 49-69. 

https://doi.org/10.1177/0269881117731279 

Griffiths, R. R., Richards, W. A., Johnson, M. W., McCann, U. D., & Jesse, R. (2008). Mystical-

type experiences occasioned by psilocybin mediate the attribution of personal meaning 

and spiritual significance 14 months later. Journal of Psychopharmacology, 22(6), 621-

632. https://doi.org/10.1177/0269881108094300 

 

http://dx.doi.org/10.1007%2Fs00429-008-0189-x
https://doi.org/10.1016/j.jad.2015.09.005
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1177%2F0269881116675513
https://doi.org/10.1177%2F0269881117731279
https://doi.org/10.1177%2F0269881108094300


THE THERAPEUTIC VALUE OF PSILOCYBIN 

47 

 

Gustavsson, A., Svensson, M., Jacobi, F., Allgulander, C., Alonso, J., Beghi, E., . . . Olesen, J. 

(2011). Cost of disorders of the brain in Europe 2010. European 

Neuropsychopharmacology, 21 (10), 718–779. 

http://doi.org/10.1016/j.euroneuro.2011.08.008 

Halberstadt, A. L. (2015). Recent advances in the neuropsychopharmacology of serotonergic 

hallucinogens. Behavioural Brain Research, 277, 99-120. 

https://doi.org/10.1016/j.bbr.2014.07.016 

Harmer, C. J., Duman, R. S., & Cowen, P. J. (2017). How do antidepressants work? New 

perspectives for refining future treatment approaches. The Lancet Psychiatry, 4(5), 409-

418. https://doi.org/10.1016/S2215-0366(17)30015-9 

Henningsen, P., Zimmermann, T., & Sattel, H. (2003). Medically unexplained physical 

symptoms, anxiety, and depression: A meta-analytic review. Psychosomatic 

Medicine, 65(4), 528-533. doi: 10.1097/01.PSY.0000075977.90337.E7 

Hofmann, A. (1980). LSD, my problem child. New York: McGraw-Hill. 

Johansen, P. Ø., & Krebs, T. S. (2015). Psychedelics not linked to mental health problems or 

suicidal behavior: A population study. Journal of Psychopharmacology, 29(3), 270-279. 

https://doi.org/10.1177/0269881114568039 

Johnson, M. W., Hendricks, P. S., Barrett, F., & Griffiths, R. R. (2019). Classic psychedelics: An 

integrative review of epidemiology, therapeutics, mystical experience, and brain network 

function. Pharmacology and Therapeutics. 

https://doi.org/10.1016/j.pharmthera.2018.11.010 

Jonckheere, J., Deloulme, J. C., Dall’Igna, G., Chauliac, N., Pelluet, A., Nguon, A. S., . . . Couté, 

Y. (2018). Short-and long-term efficacy of electroconvulsive stimulation in animal 

models of depression: The essential role of neuronal survival. Brain Stimulation, 11(6), 

1336-1347. https://doi.org/10.1016/j.brs.2018.08.001 

Karg, K., Burmeister, M., Shedden, K., & Sen, S. (2011). The serotonin transporter promoter 

variant (5-HTTLPR), stress, and depression meta-analysis revisited: Evidence of genetic 

moderation. Archives of General Psychiatry, 68(5), 444-454. 

doi:10.1001/archgenpsychiatry.2010.18 

http://doi.org/10.1016/j.euroneuro.2011.08.008
https://doi.org/10.1016/j.bbr.2014.07.016
https://doi.org/10.1016/S2215-0366(17)30015-9
https://doi.org/10.1177%2F0269881114568039
https://doi.org/10.1016/j.pharmthera.2018.11.010
https://doi.org/10.1016/j.brs.2018.08.001


THE THERAPEUTIC VALUE OF PSILOCYBIN 

48 

 

Krebs, T. S., & Johansen, P. Ø. (2012). Lysergic acid diethylamide (LSD) for alcoholism: Meta-

analysis of randomized controlled trials. Journal of Psychopharmacology, 26(7), 994-

1002. https://doi.org/10.1177/0269881112439253 

Kuypers, K. P. C., Riba, J., de la Fuente Revenga, M., Barker, S., Theunissen, E. L., & 

Ramaekers, J. G. (2016). Ayahuasca enhances creative divergent thinking while 

decreasing conventional convergent thinking. Psychopharmacology, 233(18), 3395-3403. 

http://dx.doi.org/10.1007/s00213-016-4377-8 

Lewis, C. R., Preller, K. H., Kraehenmann, R., Michels, L., Staempfli, P., & Vollenweider, F. X. 

(2017). Two dose investigation of the 5-HT-agonist psilocybin on relative and global 

cerebral blood flow. Neuroimage, 159, 70-78. 

https://doi.org/10.1016/j.neuroimage.2017.07.020 

Lopresti, A. L., Hood, S. D., & Drummond, P. D. (2013). A review of lifestyle factors that 

contribute to important pathways associated with major depression: Diet, sleep and 

exercise. Journal of Affective Disorders, 148(1), 12-27. 

https://doi.org/10.1016/j.jad.2013.01.014 

Lyubomirsky, S., King, L., & Diener, E. (2005). The benefits of frequent positive affect: Does 

happiness lead to success?. Psychological Bulletin, 131(6), 803-855. doi:10.1037/0033-

2909.131.6.803 

MacLean, K. A., Johnson, M. W., & Griffiths, R. R. (2011). Mystical experiences occasioned by 

the hallucinogen psilocybin lead to increases in the personality domain of 

openness. Journal of Psychopharmacology, 25(11), 1453-1461. 

https://doi.org/10.1177/0269881111420188 

Majić, T., Schmidt, T. T., & Gallinat, J. (2015). Peak experiences and the afterglow phenomenon: 

When and how do therapeutic effects of hallucinogens depend on psychedelic 

experiences?. Journal of Psychopharmacology, 29(3), 241-253. 

https://doi.org/10.1177/0269881114568040 

Moreno, F. A., Wiegand, C. B., Taitano, E. K., & Delgado, P. L. (2006). Safety, tolerability, and 

efficacy of psilocybin in 9 patients with obsessive-compulsive disorder. Journal of 

Clinical Psychiatry, 67(11), 1735-1740. doi: 10.4088/JCP.v67n111 

https://doi.org/10.1177%2F0269881112439253
https://psycnet.apa.org/doi/10.1007/s00213-016-4377-8
https://doi.org/10.1016/j.neuroimage.2017.07.020
https://doi.org/10.1016/j.jad.2013.01.014
https://doi.org/10.1177%2F0269881111420188
https://doi.org/10.1177%2F0269881114568040


THE THERAPEUTIC VALUE OF PSILOCYBIN 

49 

 

Moussavi, S., Chatterji, S., Verdes, E., Tandon, A., Patel, V., & Ustun, B. (2007). Depression, 

chronic diseases, and decrements in health: Results from the World Health Surveys. The 

Lancet, 370(9590), 851-858. https://doi.org/10.1016/S0140-6736(07)61415-9  

Nejad, A. B., Fossati, P., & Lemogne, C. (2013). Self-referential processing, rumination, and 

cortical midline structures in major depression. Frontiers in Human Neuroscience, 7. 

https://doi.org/10.3389/fnhum.2013.00666 

Nexusoflife. (2017, July 2). Re:  My first psilocybin mushroom experience [Psychedelic 

experience]. Retrieved from https://www.actualized.org/forum/topic/12220-my-first-

psilocybin-mushroom-experience-june-27th-2017/ 

Nichols, D. E. (2016). Psychedelics. Pharmacological Reviews, 68(2), 264-355. 

https://doi.org/10.1124/pr.115.011478 

Nutt, D. J., King, L. A., & Nichols, D. E. (2013). Effects of Schedule I drug laws on neuroscience 

research and treatment innovation. Nature Reviews Neuroscience, 14(8), 577-585. 

doi:10.1038/nrn3530 

Oud, M., de Winter, L., Vermeulen-Smit, E., Bodden, D., Nauta, M., Stone, L., . . . .  Engels, R. 

(2019). Effectiveness of CBT for children and adolescents with depression: A systematic 

review and meta-regression analysis. European Psychiatry, 57, 33-45. 

https://doi.org/10.1016/j.eurpsy.2018.12.008 

Preller, K. H., & Vollenweider, F. X. (2016). Phenomenology, structure, and dynamic of 

psychedelic states. In Halberstadt A.L., Vollenweider F.X., Nichols D.E. (eds), 

Behavioral Neurobiology of Psychedelic Drugs (pp. 221-256). Retrieved from 

https://www.researchgate.net/publication/   

Price, J. L., & Drevets, W. C. (2012). Neural circuits underlying the pathophysiology of mood 

disorders. Trends in Cognitive Sciences, 16(1), 61-71. 

https://doi.org/10.1016/j.tics.2011.12.011 

Riolo, S. A., Nguyen, T. A., Greden, J. F., & King, C. A. (2005). Prevalence of depression by 

race/ethnicity: Findings from the national health and nutrition examination survey 

III. American Journal of Public Health, 95(6), 998-1000. 

https://doi.org/10.2105/AJPH.2004.047225 

https://doi.org/10.1016/S0140-6736(07)61415-9
https://doi.org/10.3389/fnhum.2013.00666
https://www.actualized.org/forum/topic/12220-my-first-psilocybin-mushroom-experience-june-27th-2017/
https://www.actualized.org/forum/topic/12220-my-first-psilocybin-mushroom-experience-june-27th-2017/
https://doi.org/10.1124/pr.115.011478
https://doi.org/10.1016/j.eurpsy.2018.12.008
https://www.researchgate.net/publication/
https://doi.org/10.1016/j.tics.2011.12.011


THE THERAPEUTIC VALUE OF PSILOCYBIN 

50 

 

Risch, N., Herrell, R., Lehner, T., Liang, K. Y., Eaves, L., Hoh, J., . . . Merikangas, K. R. (2009). 

Interaction between the serotonin transporter gene (5-HTTLPR), stressful life events, and 

risk of depression: A meta-analysis. Jama, 301(23), 2462-2471. 

doi:10.1001/jama.2009.878 

Ross, S., Bossis, A., Guss, J., Agin-Liebes, G., Malone, T., Cohen, B., . . . Su, Z. (2016). Rapid 

and sustained symptom reduction following psilocybin treatment for anxiety and 

depression in patients with life-threatening cancer: A randomized controlled trial. Journal 

of Psychopharmacology, 30(12), 1165-1180. https://doi.org/10.1177/0269881116675512 

Rosso, G., Aragno, E., Cuomo, A., Fagiolini, A., Di Salvo, G., & Maina, G. (2019). Five-year 

follow-up of first-episode depression treated with psychodynamic psychotherapy or 

antidepressants. Psychiatry Research, 275, 27-30. 

https://doi.org/10.1016/j.psychres.2019.02.073 

Sackeim, H. A., Prudic, J., Fuller, R., Keilp, J., Lavori, P. W., & Olfson, M. (2007). The 

cognitive effects of electroconvulsive therapy in community 

settings. Neuropsychopharmacology, 32(1), 244-254. 

https://doi.org/www.readcube.com/articles/10.1038/sj.npp.1301180 

Sankar, A., Melin, A., Lorenzetti, V., Horton, P., Costafreda, S. G., & Fu, C. H. (2018). A 

systematic review and meta-analysis of the neural correlates of psychological therapies in 

major depression. Psychiatry Research: Neuroimaging, 279, 31-39. 

https://doi.org/10.1016/j.pscychresns.2018.07.002 

Santos, R. G., Osório, F. L., Crippa, J. A. S., & Hallak, J. E. (2016). Classical hallucinogens and 

neuroimaging: A systematic review of human studies: Hallucinogens and neuroimaging. 

Neuroscience & Biobehavioral Reviews, 71, 715-728. 

https://doi.org/10.1016/j.neubiorev.2016.10.026  

Schmid, Y., Enzler, F., Gasser, P., Grouzmann, E., Preller, K. H., Vollenweider, F. X., . . .  

Liechti, M. E. (2015). Acute effects of lysergic acid diethylamide in healthy subjects. 

Biological Psychiatry, 78(8), 544-553. https://doi.org/10.1016/j.biopsych.2014.11.015 

Sessa, B. (2005). Can psychedelics have a role in psychiatry once again?. The British Journal of 

Psychiatry, 186(6), 457-458. https://doi.org/10.1192/bjp.186.6.457 

https://doi.org/10.1177%2F0269881116675512
https://doi.org/10.1016/j.psychres.2019.02.073
https://doi.org/www.readcube.com/articles/10.1038/sj.npp.1301180
https://doi.org/10.1016/j.pscychresns.2018.07.002
https://doi.org/10.1016/j.biopsych.2014.11.015
https://doi.org/10.1192/bjp.186.6.457


THE THERAPEUTIC VALUE OF PSILOCYBIN 

51 

 

Sessa, B. (2008). Is it time to revisit the role of psychedelic drugs in enhancing human 

creativity?. Journal of Psychopharmacology, 22(8) 821–827. 

doi:10.1177/0269881108091597 

Sewell, R. A., Halpern, J. H., & Pope, H. G. (2006). Response of cluster headache to psilocybin 

and LSD. Neurology, 66(12), 1920-1922. doi:10.1212/01.wnl.0000219761.05466.43 

Sheline, Y. I., Barch, D. M., Price, J. L., Rundle, M. M., Vaishnavi, S. N., Snyder, A. Z., . . . 

Raichle, M. E. (2009). The default mode network and self-referential processes in 

depression.  Proceedings of the National Academy of Sciences, 106(6), 1942-1947.         

https://doi.org/10.1073/pnas.0812686106 

Stewart, R. M., Hood, S. D., Rao, P., Moore, J. K., Runions, K. C., Murphy, S. E., ... & Zepf, F. 

D. (2018). Using acute tryptophan depletion to investigate predictors of treatment 

response in adolescents with major depressive disorder: Study protocol for a randomised 

controlled trial. Trials, 19(1), 1-9. https://doi.org/10.1186/s13063-018-2791-4 

Studerus, E., Gamma, A., Kometer, M., & Vollenweider, F. X. (2012). Prediction of psilocybin 

response in healthy volunteers. PloS ONE, 7(2). 

https://doi.org/10.1371/journal.pone.0030800 

Studerus, E., Kometer, M., Hasler, F., & Vollenweider, F. X. (2011). Acute, subacute and long-

term subjective effects of psilocybin in healthy humans: A pooled analysis of 

experimental studies. Journal of Psychopharmacology, 25(11), 1434-1452. 

https://doi.org/10.1177/0269881110382466 

Sullivan, P. F., Neale, M. C., & Kendler, K. S. (2000). Genetic epidemiology of major 

depression: Review and meta-analysis. American Journal of Psychiatry, 157(10), 1552-

1562. https://doi.org/10.1176/appi.ajp.157.10.1552 

Sun, H., Huang, H., Ji, S., Chen, X., Xu, Y., Zhu, F., & Wu, J. (2019). The efficacy of cognitive 

behavioral therapy to treat depression and anxiety and improve quality of life among 

early-stage breast cancer patients. Integrative Cancer Therapies, 18(1), 1-9. 

https://doi.org/10.1177/1534735419829573 

 Swanson, L. R. (2018). Unifying theories of psychedelic drug effects. Frontiers in 

Pharmacology, 9(172), 1-23. https://doi.org/10.3389/fphar.2018.00172 

https://doi.org/10.1073/pnas.0812686106
https://doi.org/10.1186/s13063-018-2791-4
https://doi.org/10.1371/journal.pone.0030800
https://doi.org/10.1177/0269881110382466
https://doi.org/10.1176/appi.ajp.157.10.1552
https://doi.org/10.1177%2F1534735419829573
https://doi.org/10.3389/fphar.2018.00172


THE THERAPEUTIC VALUE OF PSILOCYBIN 

52 

 

Tagliazucchi, E., Carhart‐Harris, R. L., Leech, R., Nutt, D., & Chialvo, D. R. (2014). Enhanced 

repertoire of brain dynamical states during the psychedelic experience. Human Brain 

Mapping, 35(11), 5442-5456.  https://doi.org/10.1002/hbm.22562 

Tupper, K. W., Wood, E., Yensen, R., & Johnson, M. W. (2015). Psychedelic medicine: A re-

emerging therapeutic paradigm. Cmaj, 187(14), 1054-1059. 

https://doi.org/10.1503/cmaj.141124 

Turton, S., Nutt, D. J., & Carhart-Harris, R. L. (2014). A qualitative report on the subjective 

experience of intravenous psilocybin administered in an FMRI environment. Current 

Drug Abuse Reviews, 7(2), 117-127. doi:10.2174/1874473708666150107120930 

Tylš, F., Páleníček, T., & Horáček, J. (2014). Psilocybin–summary of knowledge and new 

perspectives. European Neuropsychopharmacology, 24(3), 342-356. 

https://doi.org/10.1016/j.euroneuro.2013.12.006 

Vollenweider, F. X. (1998). Advances and pathophysiological models of hallucinogenic drug 

actions in humans: A preamble to schizophrenia research. Pharmacopsychiatry, 31(2), 92-

103. doi:10.1055/s-2007-979353 

Vollenweider, F. X., & Kometer, M. (2010). The neurobiology of psychedelic drugs: 

Implications for the treatment of mood disorders. Nature Reviews Neuroscience, 11(9), 

642-651. doi:10.1038/nrn2884 

Wang, J., Wu, X., Lai, W., Long, E., Zhang, X., Li, W., ... & Wang, D. (2017). Prevalence of 

depression and depressive symptoms among outpatients: a systematic review and meta-

analysis. BMJ Open, 7(8:e017173. http://dx.doi.org/10.1136/bmjopen-2017-017173 

Wang, Z., Li, Y., Childress, A. R., & Detre, J. A. (2014). Brain entropy mapping using 

fMRI. PloS one, 9(3:e89948). https://doi.org/10.1371/journal.pone.0089948 

Watts, R., Day, C., Krzanowski, J., Nutt, D., & Carhart-Harris, R. L. (2017). Patients’ accounts of 

increased “connectedness” and “acceptance” after psilocybin for treatment-resistant 

depression. Journal of Humanistic Psychology, 57(5), 520-564. 

https://doi.org/10.1177/0022167817709585 

 

https://doi.org/10.1002/hbm.22562
https://doi.org/10.1503/cmaj.141124
https://doi.org/10.1016/j.euroneuro.2013.12.006
http://dx.doi.org/10.1136/bmjopen-2017-017173
https://doi.org/10.1371/journal.pone.0089948
https://doi.org/10.1177%2F0022167817709585


THE THERAPEUTIC VALUE OF PSILOCYBIN 

53 

 

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., ... & 

Burstein, R. (2013). Global burden of disease attributable to mental and substance use  

disorders: Findings from the Global Burden of Disease Study 2010. The Lancet, 

382(9904), 1575-1586. https://doi.org/10.1016/S0140-6736(13)61611-6 

Wong, S. (2017). Leading the high life. New Scientist. 234(3130), 22–23.   

https://doi.org/10.1016/S0262-4079(17)31161-2 

 

 

https://doi.org/10.1016/S0140-6736(13)61611-6

