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Abstract 

This paper proposes an experiment to investigate the efficacy of psilocybin-assisted therapy 

for treating treatment-resistant depression (TRD) and assess the modulating effects of music 

on therapeutic outcomes. Previous studies have consistently incorporated music into 

psilocybin-assisted therapy for TRD but have not empirically isolated its effects. This 

research aims to fill this gap by introducing a controlled variable of music to explore its 

impact on therapy efficacy. I hypothesize that listening to the music playlist created by Johns 

Hopkins University during therapy sessions will significantly enhance therapeutic outcomes 

compared to a control group listening to ambient sounds. Participants, adults diagnosed with 

TRD, will be randomly assigned to either music group or non-music group and will undergo 

two psilocybin-assisted therapy sessions. Depression severity will be quantitatively measured 

using the Quick Inventory of Depressive Symptomatology (QIDS), Beck Depression 

Inventory (BDI), and Snaith-Hamilton Pleasure Scale (SHAPS) at various time points to 

evaluate immediate and enduring changes in symptoms. The findings are expected to provide 

insights into the synergistic potential of music and psilocybin and contribute to the 

advancement of therapeutic protocols in psilocybin-assisted therapy for TRD. 

. 
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Brief Overview of the History of Psychedelic Drugs 

 In the 20th century, the Swiss chemist Albert Hofmann was working with ergot, 

which is a fungus affecting rye, and by accident, discovered the psychoactive properties of 

lysergic acid diethylamide, or LSD. After being affected by the drug through accidental skin 

absorption, Hofmann started experimenting with the drug on himself, and dedicated a lot of 

his time to investigating the hallucinogenic properties of LSD, believing that the drug could 

be useful in psychiatric contexts for treating schizophrenia and other types of illnesses. In his 

book (Hofmann, 2009) Hofmann writes about his first intended “trip” and the famous bicycle 

ride home. He writes about the distortions and changes that he experienced, both visually, 

and, as he calls it, changes in his inner being. He describes feelings of ego dissolution, 

sensations of dying, and out-of-body experiences. As he writes in his book after his 

experience with the drug, he knew that it would be of use in pharmacology, neurology, and 

psychiatry, but what he did not expect was the coming popularity of LSD as a recreational 

drug. Hofmann writes that even though he expected the drug to be of interest to some outside 

of the scientific world - like performers, painters, and writers - he did not expect the drug to 

become one of the most popular recreational substances of the era. In 1966, the United States 

Congress passed the Drug Abuse Control Amendment, banning the individual manufacturing 

of LSD and other hallucinogens of the same type (Encyclopedia.com, 2023). 1970 marked 

the date when almost all the government-sanctioned human research on psychedelic drugs 

was stopped, as President Nixon introduced the Controlled Substances Act (Beckley 

Foundation, 2017). In the early 2000s, after a pause of a few decades, the research began to 

slowly grow in momentum, with multiple promising studies using psilocybin being 

conducted. Psychedelic research has been growing since.  
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Pre-20th Century Era: 

Even though the 20th century and Albert Hofmann’s experimentation marked an 

important point for the Western interest in psychedelic substances, these substances have 

been used for much longer. The earliest evidence of possible ritual psychedelic use is found 

in representations in cave rock art, with the oldest example being a mural depicting Psilocybe 

mairei, a psychoactive mushroom native to the region, in a cave in Tassili-N-Ajjer region of 

the Sahara, in Algeria (Kennedy, 2014, p. 116). It depicts what became to be known as the 

”Mushroom Man”, a figure with a head of a bee and with mushrooms sprouting out of its 

body. Another possible evidence comes from a prehistoric “Selva Pascuala” mural in Spain, 

which contains fungoid figures that the researchers believe to be Psilocybe hispanica, a 

species of psychedelic mushroom containing psilocybin and known to be grown in the area 

(Akers et al., 2011). The dried tops of the Peyote cactus, or Lophophora williamsii, found in 

Shumla Cave No. 5 on the Rio Grande, Texas, and the identified mescaline in them, suggests 

that North Americans knew about the properties of peyote 5700 years ago (El-Seedi et al., 

2005). For further evidence for early psychedelic use, see (Buxton, 2014) and (Miller et al., 

2019).  
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Figure 1: 

The “Mushroom Man”  

 

Note: Depiction of the “Mushroom Man,” a figure with a head of a bee and with mushrooms sprouting out of its 

body. It is believed that the mushroom is Psilocybe mairei, a psychoactive mushroom native to the region where 

the painting was found, in a cave in Tassili-N-Ajjer region of the Sahara, in Algeria. From Kennedy, p. 116 

(2014). 
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What are Psychedelics, and What is Psilocybin?  

 Substances like psilocybin, LSD, Mescaline, and 3,4-Methylenedioxy 

methamphetamine (MDMA) have been referred to by many different names (Hart et al., 

2014). Because of their ability to change the subjective experience of reality and induce 

hallucinations in its user - a state that could be referred to as psychotic - such substances have 

been referred to as psychotomimetic drugs. This term, however, has a negative connotation, 

which could lead to biased and non-scientific opinions about these substances. Other terms 

such as entheogen and entactogen have also been used, with entheogens referring to the 

substances that induce spiritual or religious experiences (like mushrooms containing 

psilocybin), and entactogens (which literally means “to produce a touching within”) referring 

to the substances that enhance feelings of empathy. This paper uses the word “psychedelics” 

to refer to, what has been referred to as the “classic psychedelics” - ones that can produce the 

effects without much acute physiological toxicity, like LSD, psilocybin, or Mescaline (Hart et 

al., 2014). This paper focuses specifically on psilocybin, an active ingredient present in a 

variety of “magic” mushrooms, including Psilocybe mexicana, Psilocybe Cubensis, and 

others, that binds to 5-HT2A serotonin receptors in the brain (Hart et al., 2014). The 

mushrooms, like a lot of other psychedelics, have a long history of religious and ceremonial 

use (Hart et al., 2014). 

The Subjective Experience of Taking Psilocybin 

A study conducted in 2016 examined the effects of psilocybin-assisted therapy on 

anxiety and depression in patients with life-threatening cancer diagnoses. A single moderate 

dose of psilocybin (0.3mg/kg), in conjunction with psychotherapy, was found to produce 

rapid and lasting (up to 8 months) reduction in anxiety and depression (Ross et al., 2016). A 

qualitative study conducted in 2018 studied the subjective experience of four of these 

patients, providing a great deal of insight into the nature of psychedelic experiences of this 
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kind (Malone et al., 2018). Before giving a detailed account of these experiences, it is 

necessary to address the question: is learning about the nature of the subjective experience of 

taking psilocybin important?  

Learning about the subjective experience of taking psilocybin is important for a few 

reasons. A study that found that high-dose psilocybin intake (22-30 mg/70 kg) produced large 

and long-lasting decreases in self-rated and clinician-rated measures of anxiety and 

depression, and increases in quality of life, life meaning, and optimism, also found a 

significant association between mystical-type experience and enduring therapeutic outcomes 

(Griffiths et al., 2016). This was the case even when the intensity of the experience was 

controlled for, suggesting that it is mystical experience per se, not the intensity necessarily, 

that leads to positive outcomes. All of this suggests that studying the nature of subjective 

experience, and understanding which aspects of it are important and useful for the user, is 

important, because it could yield a better understanding of the mechanisms of the therapeutic 

process. Later, in another paper, Yaden and Griffiths developed the argument further, 

suggesting that subjective experience is a crucial component in creating enduring therapeutic 

effects (Yaden & Griffiths, 2020). If the subjective nature of the experience indeed holds 

such weight, it needs to be talked about. 

Another interesting fact to have in mind when reading these subjective experiences is 

how different these people’s backgrounds are in terms of age and religion. This is important, 

because it suggests that very different types of people could benefit from the experience - one 

need not be a follower of a specific ideology or religion. Something else to bear in mind is 

how similar some of the emerging themes of their experiences are, even while a large portion 

of the content itself is very different, suggesting that even though the experiences might differ 

a lot, they might also, at the same time, share as much.  
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Victor, one of the participants of the study (Malone et al., 2018), and a male in his 

20s, renounced his Jewish faith after being diagnosed with non-Hodgkin's lymphoma during 

his high school. He felt that god had failed him, and he was faced with the truth of 

vulnerability of his own body. Even though he was in remission, he had severe anxiety and 

occasional panic attacks, and was diagnosed with adjustment disorder with anxiety, chronic. 

Victor told the interviewers that during the experience, he felt as if there was a spiritual guide 

present, and as the emotions that he experienced became too overwhelming, the spiritual 

guide was coming in, interestingly, through music. After experiences like witnessing a whole 

life cycle of his, including his birth and death, and feeling “tremendously painful” 

helplessness after witnessing his family attend his own funeral, the spiritual guide would 

“blast me out of that experience into a new setting.” Victor describes how he felt that he did 

not have a body, that he was just an entity, a soul, and how he was looking for a body to 

enter. He said that the only body that he could pick was his own, and described this 

experience as the process of resolving his issues with the illness that affects his body. He 

describes how he saw everything that has happened to his body throughout his life, including 

food, sex, exercise, and tells the interviewers about how he chose his own body, and accepted 

it. The “spiritual guide” that was present in his experience told him that if he is loving and 

kind to others, he might be able to meet god one day, and he had other experiences that were 

full of love of meeting his loved ones who’ve passed away. According to the data, his anxiety 

decreased, while his feeling of purpose in life, spirituality and death transcendence increased. 

What is interesting about the experience is that it seems like, at some points, it was largely 

uncomfortable and painful; facing death and seeing one’s own funeral do not seem to be what 

one would call a “positive” experience, but still, the experience proved to be incredibly 

useful, suggesting that one of the reasons why these experiences could be potent is the fact 

that they make one confront very uncomfortable ideas and fears, such as death. 
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Tom, a 50-year-old Christian male with Chronic Myeloid Leukemia, met the 

diagnostic criteria for adjustment disorder with anxiety, chronic. Tom noted that the music 

from the study’s pre-selected playlist played a huge role in his experience, describing the 

experience of hearing the music not just as hearing, but as playing, as if his “entire body was 

the musical instrument” for every sound which was coming through his head. He described 

seeing the music as three-dimensional shapes of different colors and talks about the sense of 

all-knowingness that he experienced - the sense of knowing that there is nothing to fear after 

death, nothing at all. He also describes feeling an overwhelming feeling of love, and an urge 

to tell everyone about it, and to tell everyone that nothing really matters but love. As he said, 

the experience gave him a greater appreciation for his life and helped him lose the fear of 

death. It is important to note that his anxiety and depression, hopelessness, demoralization, 

and death anxiety decreased only moderately, and that he described being underwhelmed and 

disappointed by the experience in some way. He stated that even though the experience was 

intense, and even though he liked it, it was not life changing. Even though the experience did 

not prove to be as useful to Tom, the subjective nature of it is still noteworthy and warrants a 

close look. The theme of death and the fear of death is present again, and so is the theme of 

love and appreciation of life.  

Chrissy, a female in her 50s, an atheist, diagnosed with stage 4 breast cancer, with a 

diagnosis of generalized anxiety disorder, described feeling strong sensations of unity and 

connection with the world and others. At some points in her experience, she heard a voice in 

her head, a voice that was not her own, saying “we are here all together”. She experienced 

themes of life and death multiple times during her experience, in different contexts. At one 

point, she was seeing beautiful stone faces that would come to dust, then come back up, then 

come to dust again, and so on and so on. At another point, she saw a Ferris wheel, which for 

her resembled a cycle of life and death, and how one comes out of another. She experienced a 
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sensation of being at peace with death, thinking that she would surrender when the time 

comes. Interestingly, while feeling open and accepting of death, she felt like her experience 

helped her reach the decision of choosing to live. This part of Chrissy’s experience bears 

resemblance to Victor's previously mentioned experience, when he described that he was an 

“entity” looking for a body, after which he came to choose his own body, and saw this as a 

resolution of his issues with the illness that affects him. The experiences share the theme of 

acceptance and autonomy - Chrissy decided to live, while Victor chose his own body. 

Chrissy’s anxiety, depression, hopelessness, death anxiety, and demoralization decreased, and 

a feeling of purpose in life, death transcendence, and spirituality increased. She talked of the 

experience as something that has “brought my beliefs to life, made them real, something 

tangible and true - it made my beliefs more than something to think about, really something 

to lean on and look forward to.” This is an interesting statement, given that Chrissy described 

herself as an atheist. This demonstrates that having an affiliation with religion is not an 

important factor for having a fruitful spiritual experience. In the end, as Chrissy described, 

her having cancer stopped being as important, because at the end, everyone will face the 

same death.  

For Brenda, a female in her 60s with stage one colon cancer and a second-time 

diagnosis of cancer, a self-identified atheist, who was diagnosed with adjustment disorder 

with anxiety, chronic, the psychedelic experience was her first one. The most important 

theme in her experience, as she described it, was the sense of interconnectedness and unity, 

the feeling that she is everything, and that everything is her. She described the feeling, or the 

belief, as wonderful, and said that she continues to believe in what she felt during the 

experience. She also described experiencing her own death two times. She emerged from 

these experiences with having less fear of death and saw it as a beautiful component of life. 

Again, the theme of acceptance of the inevitable emerges. At some point, she describes going 
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into a black area, which she interpreted as death, and feeling that it was wonderful. She 

thought of death as something beautiful. Another theme that surfaced in her experience was 

the childhood memory of sexual assault, and she thought about the psychedelic experience as 

a catalyst for beginning the healing process. She reported that for her, everything has changed 

after the experience, and that she feels more content about her place in the world. She also 

reported that even though she is not at all religious, she felt like a new kind of spirituality 

opened up in her, and she became interested in developing a relationship with the new 

spiritual side of herself. Because she valued the experience a lot, the researchers report, she 

started to seek out opportunities to re-experience it, started meditating, and felt a new and 

strong, “real” connection with Buddhism. This is similar to Chrissy’s remark, that the 

experience brought her beliefs to life, that it made them real, tangible, and true. 

These experiences are as different in their content as they are similar. Victor 

witnessed his own funeral, Chrissy was looking at stone faces that were going through the 

cycle of coming to dust and reemerging, Brenda was thinking about her childhood trauma, 

and Tom felt like he was “playing” the music that he was hearing. On the other hand, all 

these experiences share the theme of reappreciation of life, rethinking of death and the fear of 

it, feelings of love, acceptance of the given and the inevitable, and a general sense of 

appreciation.  

The reason for including this detailed report of subjective experiences of taking 

psilocybin is to demonstrate to the reader what do these experiences look like. Taking 

psilocybin strongly differs from the experience of taking other standard medicines, and these 

reports provide further context and a deeper understanding of what it is that the paper is 

discussing. Another reason for including these subjective reports is to show that the 

experiences can be influenced a lot by the setting that the participants are in – and this is 
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important to keep in mind while reading this paper, because the experiment that it proposes 

relies on changing the experience by introducing a variable of music.  

Psilocybin-Assisted Therapy for Depression and Anxiety - Current State of Literature 

This section provides an overview of the current literature and evidence of using 

psilocybin-assisted therapy as a treatment for depression and anxiety. Even though the focus 

of this study is depression, it makes sense to look at both depression and anxiety when 

reviewing the literature, because the two are highly comorbid and frequently share some 

symptoms (Kalin, 2020). At the same time, they share a lot of neural mechanisms, such as a 

deficit in the circuitry that is normally associated with adaptation to emotional conflict - 

dampening of amygdala activity and an increase in ventral cingulate activity during an 

emotional conflict task (Etkin & Schatzberg, 2011). It is important to note, however, that 

Etkin & Schatzberg (2011) also found differences in neural activity during the task, such as 

activation of the anterior lateral prefrontal cortex, which was present only in depressed 

participants, and behavioral differences, suggesting that even though the disorders share a lot, 

they also differ. 

 Wheeler & Dyer (2020) conducted a systematic review of psychedelic-assisted 

therapy for mental health, where they cite multiple studies providing evidence for the efficacy 

of the treatment. The following section includes the studies that are cited in this article.  

The first study using psilocybin for anxiety and depression associated with life-

threatening cancer diagnoses found decreases in anxiety levels for up to 6 months after the 

session (Grob et al., 2011). Another study conducted 5 years later found that a single-dose 

administration of psilocybin in conjunction with psychotherapy resulted in acute and 

sustained antidepressant effects for up to 6.5 months after the session (Ross et al., 2016). In 

another study, 2 sessions of psilocybin-assisted psychotherapy lead to antidepressant effects 

for up to 3 months after the second session (Carhart-Harris et al., 2016). A study using fMRI 
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found an association between psilocybin-assisted therapy and increased amygdala response to 

fearful stimuli, and stronger reactions were associated with better treatment outcomes 

(Roseman et al., 2018). Interestingly, previous research has shown that SSRIs attenuate 

amygdala responses (Ma, 2015, as cited in Roseman et al., 2018), which is the opposite of 

what psilocybin was found to be doing in this study (Roseman et al., 2018), suggesting that 

the mechanisms underlying the treatment are different when comparing SSRIs and 

psilocybin. It is possible that SSRIs work through mitigating negative emotions, while 

psilocybin works through helping patients to confront these emotions and work through them. 

This is consistent with the aforementioned subjective reports of taking psilocybin that 

describe how the patients were going through a lot of difficulties and emotional challenges 

throughout their experiences. Another study found that after psilocybin-assisted therapy, 

individuals with treatment resistant depression (TRD) had faster emotional face processing 

times compared to baseline, and reaction times were positively correlated with decreased 

anhedonia, which is a key component of depression (Stroud et al., 2017).  

Psilocybin and Music  

Studies on psilocybin and music go hand in hand, it is almost impossible to find a 

study that involves administering psilocybin and does not involve music. A lot of studies are 

using already created and established music playlists, such as the playlist created by John 

Hopkins University (see appendix E). As the John Hopkins University website describes, the 

playlist, available on Spotify, is divided into different segments: background music, which 

plays when the participant arrives for their session; music that plays as the drug starts to take 

effect, at which point they lie down and wear eye shades and headphones; the high; the peak; 

the post-peak; and the 'welcome back' music. The music used in each of the sections has been 

deliberately chosen to accompany a particular part of the psychedelic journey. For example, 

Bill Richards, the creator of the playlist, says that he finds that Samuel Barber's song "Adagio 
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for Strings" is a good accompaniment for when the participants approach the peak, when the 

effects of psilocybin become more intense. He notes how the music develops chromatically, 

goes up, reaches the climax, and then comes back down. Additionally, he states that the 

music helps prevent participants from returning to normal consciousness too soon, and that it 

can provide structure in case of getting anxious (Shapiro, 2021). 

According to subjective reports, music plays an important role in psilocybin-assisted 

therapy for treatment resistant depression (Kaelen et al., 2018). Music intensified both 

emotional experiences and mental imagery by enhancing or changing emotions and by 

evoking vivid, complex imagery related to it, and it had both welcome and unwelcome 

influences on the experiences of the patients. Welcome influences included the evocation of 

meaningful emotions and mental imagery, a sense of guidance, a sense of openness, and a 

sense of calm. Many felt that the challenging experiences evoked by music were an important 

part of the process, with reports stating that the music helped listeners to connect with and 

face their inner conflicts. Unwanted influences included unpleasant emotions, a sense of 

misguidance and a feeling of resistance caused by it. Nearly half of the patients expressed 

resistance to the music-evoked experience, including not liking or not wanting the subjective 

effects created by the music. This resistance, of course, is in contrast with the sense of 

guidance that the others experienced. Half of the patients reported that the music intensified 

emotions they did not want to feel, such as fearfulness, sadness, or fear, and reported that the 

music often created a sense of discomfort, including unpleasant or uncomfortable 

experiences. About 40% described being irritated because of the music. Interestingly, some 

reported that the music blocked their feelings. What is very interesting is that reduction in 

depression one week post therapy was significantly predicted by the music experience 

variables of liking, resonance, and openness, and not by the drug intensity, indicating that the 
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music played a more crucial role than the drug intensity in improving depressive symptoms 

(see Figure 2 for visual demonstration). 

 

 

Figure 2 

Welcome and Unwelcome Influences of Music 

 

 

Note: Welcome influences are in green on the left, and unwelcome influences are in red on the right. The 

numbers below the group, cluster, or theme name refer to the total number of patients who were related to it. 

The size of the circle is proportional to the percentage of patients referring to the group, cluster, or theme. 

Figure from Kaelen et al. (2018). 



Gzirishvili, 14 

According to these subjective reports, music seems to be playing a very important 

role. However, it is very hard to say how much of the positive therapeutic outcomes are 

related to it without testing the causal link directly. Up to date, there have been no studies 

comparing the conditions of psilocybin-assisted therapy for treating treatment resistant 

depression (TDR) in conjunction with music versus without music. The questions regarding 

music’s role in psilocybin-assisted therapy are endless, but to utilize the power of music 

properly, first it is necessary to establish a causal link between music and positive therapeutic 

outcomes. That will be the goal of the experiment that this paper proposes to conduct. 

What do we Known About Music? 

Earliest Evidence of Music Tradition 

  Music, from the modern perspective, seems almost indistinguishable from human 

experience. Music surrounds us everywhere and is seen as a ubiquitous aspect of human 

society. To date, there have been no reports of a modern society that does not have music in 

some shape or form. When exactly did humans invent musical instruments is a contested 

topic, but current earliest evidence of bone and ivory flutes indicates that more than 35000 

years ago, on the territory of modern southwestern Germany, musical tradition was present 

(Conard et al., 2009). What is interesting, however, is that even though understanding music 

is usually treated as an ability that comes after the ability to understand language, some 

researchers argue that humans’ ability to understand music predates language and is actually 

an essential element of language acquisition (Brandt et al., 2012). Either way, music seems to 

be integral to human experience. At this point, lots of interesting and important questions pop 

up: What could be the function of music in human society? How does music affect 

individuals? What does scientific research about music tell us? But before answering these 

very important questions, it is important to talk about the most basic question: What 

constitutes music at all? 
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What is Music? 

Seems like everyone knows what music is, but even though seemingly obvious, it is a 

very tricky thing to define. Montagu (2017) gives one of the simplest definitions, by saying 

that music is a “sound that conveys emotion”. Which emotion is conveyed, he says, does not 

matter – as long as it is used intentionally to convey a certain emotion, it is music. He adds 

that music also involves an intentional change in pitch, which can be defined as highness or 

lowness of the soundwave frequency, and rhythm, which can be thought of as ordered 

recurrent alteration of sounds. Of course, this definition can be challenged from a lot of 

different angles. First of all, speech also seems to fit this definition: it is also a sound, and it 

also conveys an emotion. Additionally, human speech involves changes in pitch as well. 

Think about someone’s voice when they ask a question very politely, versus when they 

demand something very aggressively. And rhythm can also by manipulated in speech by 

elongating or shortening words in a sentence. Brandt et al.’s (2012) definition of music might 

satisfy some more than that of Montagu’s, which they say is a “creative play with sound; it 

arises when sound meets human imagination.”  

It is important to keep in mind that even though it seems like everyone knows what 

music is, it is something that could be defined in many ways, and what for some constitutes 

music, for others might not.  

Evolutionary Origins of Music 

There are various theories about the evolution of music. In this paper, three of the 

most prevalent viewpoints of music will be discussed: sexual selection, social bonding, and 

music as a byproduct of evolutionary processes.  

Sexual Selection. The idea that music evolved as a means of promoting an 

individual's genetic quality and increasing their fitness through reproductive success is widely 

accepted in both evolutionary psychology and popular science literature. This theory aligns 
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with common human intuitions derived from folk psychology, as many musical works across 

cultures often center around themes of love, betrayal, and intimate relationships (Mehr et al. 

2019, as cited in Kalinowski et al, 2021).  

In one study, the researchers analyzed the prevalence of topics related to what they 

call “reproductive categories” in the lyrics of the 174 songs that made it into the Billboard 

Top Ten for Pop, R&B, and Country genre charts during 2009 (Hobbs and Gallup, 2011).  

The reproductive categories included any lyrics that were related to genitalia or other body 

parts in a sexual way, references to dating, hand-holding and other courtship displays, 

references to short-term relationships and “hook ups”, and any language directly related to 

sexual activity. According to the researcher’s calculations, approximately 92% of the total of 

174 songs that were in the Top 10 in the year 2009 contained reproductive messages, with the 

content analysis revealing 18 consistent reproductive themes that, as the researchers state, 

“read like topics taken from an outline for a course in evolutionary psychology.” Analyses 

revealed that the songs that made it into the list included significantly more reproductive 

references and messages than the songs that did not manage to make it into the Top Ten.  

According to Darwin, “musicality” is sexually selected for and therefore is important 

in mate choice (Darwin, 1871). It has been proposed that music can serve the similar 

function, cognitively speaking, as does the peacock’s tail – the ability to produce it and being 

proficient at it is translated to reproductive success and attracts partners (Miller, 2000, 2001 

as cited in Kalinowski et al, 2021). However, despite the popularity of this notion in popular 

culture, it is supported by very little evidence (Kalinowski et al, 2021).  

The Social Bonding Hypothesis. Music is universally woven into the social fabric of 

human life, serving as the central element of major life events across cultures, from weddings 

to funerals, regardless of the religiousness or secularity of a society. The widespread use of 

music underscores its deep-rooted connection to essential human social processes (Loersch 
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and Arbuckle, 2013). Music’s presence in both special and everyday human interactions 

demonstrates its profound social nature, suggesting its evolutionary role in strengthening 

social bonds within groups (Kalinowski, 2021). 

In one study, four-year-old children were divided into 2 conditions (Kirschner & 

Tomasello, 2010). In the musical condition, pairs of children danced around a pond while 

singing and playing percussion instruments, while in the non-musical condition, they did 

exactly the same except all the musical features were omitted. In subsequent tests of 

cooperation and prosocial behavior, the children who were in the music group displayed more 

prosocial and cooperative behavior than those who were in the non-music group. 

Singing has been shown to mediate fast social bonding (Weinstein et al., 2016). 

Pearce et al. (2015) conducted a study to explore whether bonding arises out of properties 

that are intrinsic to music itself, or whether any other type of social engagement can have a 

similar effect. The researchers underscore how previous research that has studied the topic 

has focused on one-time singing sessions instead of exploring social bonding over longer 

period of time. Pearce et al. (2015) followed adult educational classes of singing and non-

singing (such as creative writing or crafts) over a period of seven months. Participants 

reported their feelings of closeness to their group and their emotional connection at three 

different timepoints: one month, three month, and seven months in. The researchers found 

that by timepoint three, which was seven months into the class, both singers and non-singers 

felt equally connected to each other. Singers, however, demonstrated a significantly greater 

increase in closeness at timepoint one, one month in. This provides evidence for the idea that 

the understanding and use of music in humans might have evolved for social bonding and 

cohesion. 

Music as a Byproduct of Evolution. The theory that music, instead of being a direct 

evolutionary adaptation, is simply a byproduct of human evolution, is a significant viewpoint 
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in the debate about the origins of music in human society. This perspective is sometimes 

referred to as the "auditory cheesecake" hypothesis, a phrase famously coined by cognitive 

psychologist Steven Pinker (Pinker, 1997). This hypothesis stipulates that even though music 

is pleasurable, it serves no biological function and is not fundamentally necessary for human 

survival or reproduction. What this analogy implies is that just as cheesecake capitalizes on 

our appetites for sugar and fat, music leverages humans’ sound processing capabilities that 

evolved for reasons that were adaptive, like language, emotional communication, and 

environmental awareness, and is simply a coincidental byproduct of these qualities. 

These types of byproducts, in the context of biology, have been referred to as 

“spandrels,” which is defined as a phenotypic characteristic of an organism that is a 

byproduct of the evolution of other characteristics, instead of being a direct result of adaptive 

selection. Interestingly, it is a term that is borrowed from architecture, where spandrel is a 

term referring to the space between an arch and a rectangular enclosure around it. It exists 

only because of the need for an arch and the rectangular enclosure around it to exist, meaning 

that it is just a coincidental, unnecessary byproduct of what is necessary.  

The view that music is also just a spandrel has been extensively challenged in 

scientific literature. Research on amusia, which is a neurological condition that makes it hard 

to distinguish between musical pitches and affects tonal memory as well, shows that the 

human brain has specialized areas that are particularly responsive to music (Peretz & Zatorre, 

2005). The existence of such specialized neural mechanisms indicates that music may have 

been important enough in human evolution to exert selective pressure on the development of 

the brain.  

Application of Music in Therapy  

There are many ways in which music can be utilized in therapy. According to 

American Music Therapy Association, music therapy generally refers to the clinical and 
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evidence-based practice of using musical interventions within a therapeutic relationship to 

achieve individual therapeutic goals. It can involve listening to live or recorded music, 

moving to music, creating and producing music, or reproducing it on different instruments. 

Music has been shown to have positive effects on depression, one study even finding 

that a group of depressed patients undergoing music therapy, which consisted of listening to 

about 50 minutes of classical music a day for 8 weeks, had more improvements in their 

depression than the group undergoing conductive-behavioral psychotherapy (Castillo-Pérez et 

al., 2010). This might be due to the release of several neuropeptides, including dopamine, that 

play part in producing the pleasurable sensations that diminish depressive states and enhance 

positive emotions (Burgdoft & panksepp, 2006, as cited in Castillo-Pérez et al., 2010).  

A meta-analysis of 55 randomized controlled trials found that music therapy is 

associated with significant reductions in depressive symptoms (Tang, Q. Et al., 2020). 

Another study using fMRI has also found that intense pleasure in response to music can lead 

to dopamine release in the striatal system, illustrating that listening to music can have effects 

that are similar to those evoked by other types of rewarding stimuli (Salimpoor et al. 2011). 

Given that depression is often accompanied by a lack of interest in pleasurable stimuli, the 

music’s effect on the brain regions involved in reward, and its ability to provoke pleasurable 

responses, can be very useful in counteracting depression (Blood & Zatorre, 2001).  

To connect it back to the psilocybin-assisted therapy, if music can be effective as a 

stand-alone treatment, it seems reasonable to assume that it plays an important role in 

psilocybin-assisted therapy as well.  

Rationale 

 It is evident that while there is a growing body of research highlighting the potential 

of psilocybin-assisted therapy for treating treatment-resistant depression, the specific role of 

music within this therapeutic context remains underexplored. Current research lacks direct 
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experimental studies that isolate the effect of music in psilocybin-assisted therapy. Thus, 

there is a compelling rationale for conducting a study specifically designed to test the 

hypothesis that playing music during psilocybin-assisted therapy sessions can improve 

therapeutic outcomes in patients with treatment-resistant depression. Such a study would not 

only fill a critical gap in psychedelic research, but also, potentially, guide research towards 

investigating more effective, nuanced therapeutic protocols and approaches that integrate 

music as a central component in the treatment of depression. 

The Description of the Study That the Paper Proposes to Replicate and Extend 

To study the role of music in efficacy of psilocybin-assisted therapy, I will replicate 

and extend the study conducted by Carhart-Harris et al. (2016). But first, I will provide an 

overview of their study.  

It was an open-label feasibility study on psilocybin with psychological support for 

treatment-resistant depression. It involved 12 participants who received two oral doses of 

psilocybin (10 mg and 25 mg) seven days apart, accompanied by psychological support 

before, during, and after administration.  

 The primary outcome measured was the mean change in self-reported depressive 

symptoms, which was measured in a lot of different ways: 16-item Quick Inventory of 

Depressive Symptomatology (QIDS), Beck Depression Inventory (BDI), State-Trait Anxiety 

Inventory (STAI-T), Snaith-Hamilton Pleasure Scale (SHAPS), Hamilton Depression Rating 

Scale (HAM-D), Montgomery-Åsberg Depression Rating Scale (MADRS), and Global 

Assessment of Functioning (GAF), all were taken at different points in time. Below are the 

brief explanations of what each measurement does, and the specific details of when each 

measure was taken. 

 The Quick Inventory of Depressive Symptomatology (QIDS) is a 16 item self-report 

measure of depression. The Beck Depression Inventory is a 21 item self-report measure of 



Gzirishvili, 21 

depression. The State-Trait Anxiety Inventory – Trait (STAI-T) is a 40 item self-scored 

measure of day-to-day anxiety. The Snaith-Hamilton Pleasure Scale (SHAPS) is a 14-item 

self-scored measurement for assessing anhedonia. The Hamilton Depression Rating Scale 

(HAM-D) is a 21-item measure designed to rate the severity of depression in patients, and it 

needs to be administered by a health care professional. The Montgomery-Åsberg Depression 

Rating Scale (MADRS) is a 10-item measure used to assess the severity of depression of an 

individual as seen and assessed from the perspective of a health care professional. Lastly, 

Global Assessment of Functioning (GAF) is a health professional’s subjective assessment of 

an individual’s social, occupational, and psychological functioning. 

HAM-D, MADRS, and GAF are measures that need to be taken by a psychiatrist, 

which requires additional resources: participants need to come in into the research facility, 

and a psychiatrist needs to be present. Because of this, these measurements were only taken 

as baseline measures, and once more, 1 week after the high-dose session. All the other 

measures were ones that need to be self-administered, making it possible to conduct them 

remotely.  

The 16-item Quick Inventory of Depressive Symptomatology (QIDS) was taken at 

each time period: the baseline, 1, 2, 3, and 5 weeks, and 3 months after the high-dose session. 

Beck Depression Inventory (BDI), State-Trait Anxiety Inventory (STAI-T), and 

Snaith-Hamilton Pleasure Scale (SHAPS), were taken as baseline measures, 1 week after the 

high-dose session, and 3 months after the session. 

The acute psychedelic effects of psilocybin were noticeable within 30–60 minutes 

after administration, peaking between 2–3 hours, and diminishing to negligible levels by 6 

hours post-dosing. Importantly, psilocybin was well-tolerated by all participants, with no 

serious or unexpected adverse events reported. Notable transient adverse reactions included 
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anxiety at the onset of the drug's effects, confusion or thought disorder in nine patients, mild 

nausea in four patients, and headache in four patients. 

Crucially, the study reported significant reductions in depressive symptoms, 

demonstrating a significant improvement one week after the treatment, which was sustained 

three months later. The study observed significant and lasting improvements in anxiety and 

anhedonia among participants. These results provide preliminary evidence supporting the 

safety and efficacy of psilocybin as a treatment for depression, underscoring the need for 

further research through more rigorous trials to fully explore psilocybin's therapeutic 

potential. My goal is to provide a proposal to extend this study by adding a variable of music, 

and seeing if it influences the therapeutic outcome. I predict that listening to the playlist 

created by John Hopkins University enhances therapeutic efficacy of psilocybin-assisted 

therapy in treating TRD.   

 

Figure 3 

Schedule of the Study Intervention conducted by Carhart-Harris et al. (2016). 

  

 

Note: This is the schedule of the study intervention that Carhart-Harris et al. (2016) conduct. The study that I 

propose follows a similar outline. FMRI measurement, however, can be completely ignored, as it is irrelevant to 

this study. Figure from Carhart-Harris et al. (2016). 
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Method 

Participants & Recruitment 

 Participants will be recruited by sending the information about the study to general 

practitioners registered in New York State, who will then pass on the information, including 

contact information, to their patients. Willing candidates will then themselves initiate contact 

with the research team, will be sent additional information about the study, and a telephone 

screening will be arranged, in which the lead psychiatrist will obtain additional information 

about the patients, including demographics, medical conditions, and all the other excluding 

criteria. Each patient’s general practitioner will be asked to provide a written diagnosis of the 

patient’s treatment-resistant major depressive disorder and their mental health background 

history. All participants will provide written informed consent. Judging from the previous 

literature, and considering convenience, a total of 30 participants will be needed, 15 in each 

group.  

Inclusion & Exclusion Criteria 

The inclusion criteria will be major depression of a moderate to extreme degree, 

which will be defined as a score of 21 or more on Beck Depression Inventory (BDI), and a 

history of no improvement in symptoms despite administration of two courses of 

antidepressant treatment of different pharmacological classes lasting a minimum of 6 weeks 

and located within the current depressive episode. Exclusion criteria will include a history of 

being diagnosed with psychotic disorders, a history of immediate family members being 

diagnosed with psychotic disorders, any other medical condition which might render a 

candidate unsuitable for the study, history of suicide attempts, history of mania, blood or 

needle phobia, being pregnant at the time of screening or anytime afterwards, and current 

drug dependence.  
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Procedures 

First meeting 

 Participants will be scheduled to come to a research facility (a hospital) for screening. 

Each participant will come individually. The process of screening will include written 

informed consent, an evaluation of the candidate’s health background, a psychiatric interview 

(Mini-International Neuropsychiatric Interview), and assessment of depression severity by 

Beck Depression Inventory (BDI), Quick Inventory of Depressive Symptoms [QIDS], and 

the Snaith-Hamilton Pleasure Scale [SHAPS]. In addition to these measures, patients will 

undergo physical health examination, consisting of routine blood tests, blood pressure, heart 

rate, and electrocardiogram (by using the equipment that the medical team sees fit). 

First Meeting Continues – Preparatory Session 

 Eligible participants will be assigned to music group or non-music group based on 

their order of coming into a hospital. The first participant will be assigned to music group, the 

second to non-music group, the third to music group, and so on. After the screening, 

participants will have a preparatory session with their psychiatrists, in which participants will 

be able to talk extensively about their history, depression, and thoughts on possible origins of 

their condition. Psilocybin’s effects will be discussed to give the participants a general sense 

of what kind of an experience to expect, and a simulation of some of the aspects of the dosing 

session will be held. In case of having a session with the member of music group, the 

simulation will include wearing eyeshades and listening to music, while in case of non-music 

group, the simulation will include wearing eyeshades and listening nothing, which will 

amount to normal sounds of the room and the facility. The session will last 2-4 hours and will 

include breaks and lunch. After the preparatory session, the date of the first and second 

session will be scheduled, with the window of exactly one week between the sessions. 
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Table 1 

Timeline of the Preparatory Meeting 

 

 

The First Session – Low Dose 

 On any given day, only one patient will be dosed. They will arrive at a research 

facility at 9:00am, give a urine sample and perform a breathalyzer test. The urine sample will 

be tested on drugs of abuse, such as cannabinoids, opiates, benzodiazepines, and 

amphetamines, and the breathalyzer test will provide information about alcohol use. If any of 

these tests turn out to be positive, the participant will be excluded.  

Participants will be assessed on BDI, QIDS, and SHAPS measurements to make sure 

that there is no substantial difference from the measures taken at baseline. Afterwards, 

patients will be led to the intervention room, and be invited to lay down or sit on a reclinable 

bed. In the case of the music group, the music will start playing. To accommodate 

participants’ comfort, they will be given a choice between earphones or speakers. In the case 

of the non-music group, normal sounds of the room and the facility will be present, such as 

the sound of air conditioning, people moving around the facility, etc. Two psychiatrists will 

be seated near the bed, and patients will be uninterruptedly supervised throughout the session. 

Time Event 

9am Participant arrives 

9-9:30am Informed consent 

9:30-10:15am Health assessment (routine blood tests, blood pressure, heart 

rate, ECG) 

10:15-11:30am BDI, QIDS, SHAPS 

11:30am-1:00pm MINI, open discussion and preparation for drug session 

1:00pm Participant returns home 
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 The dosing will occur at 10:30am, with every session strictly adhering to the same 

schedule. During the first session, the participants will receive the low dose of 10mgs of 

psilocybin (orally). Five minutes before dosing, the measures of heart rate and blood pressure 

will be taken. The same measurements will be taken throughout the session, 30, 60, 120, 180, 

240, 300, and 360 minutes after receiving the dose.  

The approach that the psychiatrists will take throughout the session will be 

supportive, but non-directive, meaning that the patients will be allowed to experience the 

entirety of their journey without additional guidance. Every time that the measurements of 

heart rate and blood pressure are taken, psychiatrists will check in with the participants to 

make sure that they feel well. The so called “trip killers”, or tranquilizing medications that 

dampen the effects of psilocybin, will be present and administered if necessary. The necessity 

will be determined by the psychiatrists’ judgment – if the psychiatrists decide that 

participants are undergoing too much discomfort, are in continuous pain for more than 15 

minutes, and are asking for help, they will be given the tranquilizers. Transport to and from 

the research facility will be prearranged, and a friend or a close relative will accompany the 

participants. If participants express the willingness to stay in a hotel for the night, they will be 

accommodated in a nearby facility. 

 

Table 2  

Timeline of the Psilocybin-Assisted Therapy Session 

 

Time Event 

9:00am Participant arrives 

9:00-9:30am Urine test, breathalyzer, BDI, QIDS, SHAPS 

9:30-10:30am Participant prepared (bathroom, water) and relaxed  
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10:30am  Administration of psilocybin 

10:30am-4:30pm Acute drug experience 

4:30-5:30pm Thorough debriefing  

5:30pm+ Participant returns home 

 

 

 

One Day After the Low Dose Session 

One day after the low-dose session, participants will be contacted to make sure they 

do not experience any adverse effects. No measurements will be taken at this point.  

The Second Session – High Dose  

During the second session, the participants will receive a high dose of 25mgs (orally). 

The procedure will be exactly the same as with the low dose.  

One Day After the High Dose Session 

One day after the high-dose experience, participants will go back to the research 

facility, complete BDI, QIDS, and SHAPS measures, and be invited by their psychiatrists to 

talk about the session and discuss the experience. 

Subsequent Follow Ups (after 1, 2, 3, and 5 weeks, and 3 months) 

After 1 week of the initial high-dose session participants will complete the 

assessments remotely (BDI, QIDS, and SHAPS) and email the results to the psychiatrist. In 

weeks 2, 3, and 5, only QIDS will be assessed, and this will be done remotely as well. The 

reason for only completing QIDS at these points of time is not to overburden the participants. 

In the final follow up, 3 months after the high-dose session, participants will complete all the 

measurements: QIDS, BDI, and SHAPS, and send the results to the psychiatrist, thus, 

finalizing their involvement. 
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Statistical Measures 

 A mixed-design 2 (treatment) x 6 (time) analysis of variance (ANOVA) will be 

conducted to examine the effects of music and time on the efficacy of psilocybin-assisted 

therapy for treating treatment-resistant depression, with an alpha of .05. This statistical test 

will attempt to detect a difference between music and non-music groups from baseline to six 

different points in time.  

Expected Results 

Following the psilocybin-assisted therapy, both groups are expected to have 

significantly lower scores on BDI, QIDS, and SHAPS than their baseline, and the effects are 

expected to be sustained over the span of three months. The music group, however, is 

expected to have significantly more improvement, in every follow-up measure, than the non-

music group.  
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Figure 4 

QIDS score over time 

 

Note: The QIDS score of each group at baseline (before the psilocybin-assisted therapy) and at six different 

points of time after the high dose session. No music group is in blue, music group is in red. The difference 

between the groups is significant at each timepoint apart from the baseline. * = p < 0.05  
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Figure 5: 

BDI Score Over Time 

 

Note: The BDI score of each group at baseline and at three different points of time after the high dose session. 

No music group is in blue, music group is in red. The difference between the groups is significant at each 

timepoint apart from the baseline. * = p < 0.05 
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Figure 6 

SHAPS Score Over Time 

 

Note: The SHAPS score of each group at baseline and at three different time-points after the psilocybin-assisted 

therapy session. No music group is in blue, music group is in red. The difference between the groups is 

significant at each timepoint apart from the baseline. * = p < 0.05 

 

Discussion 

The current study aims to replicate the findings of the previous study (Carhart-Harris 

et al, 2016) by demonstrating significant reductions in depression scores for both groups, 

further supporting the efficacy of psilocybin-assisted therapy for treatment-resistant 

depression. Moreover, this study extends the scope of previous research by examining the 

influence of music on therapeutic outcomes. It is hypothesized that participants who listen to 

music during their therapy sessions will exhibit a greater reduction in depressive symptoms 

compared to those listening to ambient sounds. This would suggest that there is something 

about music that makes the therapy more effective. Even though music’s efficacy and 
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usefulness in psychedelic research seems to be accepted as common sense, this study would 

be the first to empirically support the idea that music enhances therapeutic outcomes of 

psilocybin-assisted therapy for treatment-resistant depression. 

The next logical step would be to ask what it is exactly about music that induces this 

effect. There are several possibilities. It could be that the emotional and mental states that 

music induces increase the efficacy of psilocybin-assisted therapy. Future studies could 

manipulate the variable of music in various ways to see what types of music are more useful 

for eliciting a strong therapeutic response in patients. The research could focus on studying 

the effects of different musical genres on the psilocybin-assisted therapy for different mental 

disorders. Could it be that one genre aids the therapy for one disorder, but disrupts the 

therapeutic effect for another one? An interesting question to explore indeed. Future studies 

could also focus on determining if different genres affect people in different ways, and if 

different people benefit from different types of music. This could lead to developing ways of 

tailoring music to individual patients. The researchers could also empirically test if particular 

types of music are more beneficial at different stages of psilocybin experience.   

Rigorous empirical examination of music’s effect on psilocybin-assisted therapy 

could provide scientific basis for manipulating music in ways that maximize its potential and 

therapeutic power. This could lead to developing more sophisticated and nuanced approaches 

to utilizing music, by tailoring it to specific stages of therapy, disorders, and people.  

Limitations 

 First and foremost, this is an open-label design study, and the fact that the researchers 

and participants know that participants are receiving psilocybin could affect the outcomes. 

Additionally, having an active control condition would be useful in understanding if placebo 

effect plays a role in the therapeutic outcome.  
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 Another limitation is the study’s potential lack of generalizability. Participants are 

being recruited by providing general mental health practitioners of New York State with the 

information about the study. The fact that the participants are only recruited from New York 

State is a limitation, because the New York State population might not be representative of 

the whole U.S.A population.  

 Another possible limitation is the choice of music. Because the participants might 

have different preferences for music, using one and the same playlist for everyone could lead 

to different experiences, and if liking and disliking music influences the therapeutic outcome 

of the therapy, it could be hard to make generalized conclusions about the efficacy of music 

based on the data. In other words, more specific and detailed testing of different types of 

music for different types of people might be necessary to make a more generalized statement 

about music’s usefulness. 

Another possible consideration is the fact that the participants in the non-music group 

are exposed to regular sounds of a research facility, which could be very different from other 

types of sounds. It could be the case, for example, that the sounds of nature have a yet 

different effect. This study compares music to regular sounds of research facilities, while 

there are many other types of sounds that music could be compared to. If indeed this study 

shows that the music group has better outcomes than the non-music group, it would be 

reasonable to ask if other types of ambient sounds affect the outcomes in a different way. 

 

  

 

 

 

 

 



Gzirishvili, 34 

References 

Akers, B. P., Ruiz, J. F., Piper, A., & Ruck, C. A. (2011). A prehistoric mural in Spain depicting 

neurotropic Psilocybe mushrooms? Economic Botany, 65(2), 121–128. 

https://doi.org/10.1007/s12231-011-9152-5 

Barrett, F. S., & Janata, P. (2016). Neural responses to nostalgia-evoking music modeled by elements 

of dynamic musical structure and individual differences in affective traits. Neuropsychologia, 

91, 234–246. doi:S0028-3932(16)30303-7 [pii] 

Barrett, F. S., Preller, K. H., & Kaelen, M. (2018). Psychedelics and music: Neuroscience and 

therapeutic implications. International Review of Psychiatry, 30(4), 350–362. 

https://doi.org/10.1080/09540261.2018.1484342 

Blood, A. J., & Zatorre, R. J. (2001). Intensely pleasurable responses to music correlate with activity 

in brain regions implicated in reward and emotion. Proceedings of the National Academy of 

Sciences of the United States of America, 98(20), 11818–11823. 

doi:10.1073/pnas.191355898 

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

Brandt, A., Gebrian, M., & Slevc, L. R. (2012). Music and early language acquisition. Frontiers in 

Psychology, 3. https://doi.org/10.3389/fpsyg.2012.00327 

Brandt, A., Gebrian, M., & Slevc, L. R. (2012). Music and early language acquisition. Frontiers in 

Psychology, 3. https://doi.org/10.3389/fpsyg.2012.00327 

Buxton, J. (2014). The Politics of Narcotic Drugs: A Survey. Routledge. 

Carhart-Harris, R. L., Bolstridge, M., Rucker, J., Day, C. M., Erritzoe, D., Kaelen, M., Bloomfield, 

M., Rickard, J. A., Forbes, B., Feilding, A., Taylor, D., Pilling, S., Curran, V. H., & Nutt, D. 

J. (2016). Psilocybin with psychological support for treatment-resistant depression: An open-

https://doi.org/10.1007/s12231-011-9152-5
https://doi.org/10.1080/09540261.2018.1484342
https://doi.org/10.3389/fpsyg.2012.00327


Gzirishvili, 35 

label feasibility study. The Lancet Psychiatry, 3(7), 619–627. https://doi.org/10.1016/s2215-

0366(16)30065-7 

Castillo-Pérez, S., Gómez-Pérez, V., Velasco, M. C., Pérez-Campos, E., & Mayoral, M.-A. (2010). 

Effects of music therapy on depression compared with psychotherapy. The Arts in 

Psychotherapy, 37(5), 387–390. https://doi.org/10.1016/j.aip.2010.07.001 

Conard, N. J., Malina, M., & Münzel, S. C. (2009). New flutes document the earliest musical 

tradition in southwestern Germany. Nature, 460(7256), 737–740. 

https://doi.org/10.1038/nature08169 

Darwin, C. (1989). Descent of man and selection in relation to sex. D. Appleton and Co. 

El-Seedi, H. R., De Smet, P. A., Beck, O., Possnert, G., & Bruhn, J. G. (2005). Prehistoric peyote 

use: Alkaloid analysis and radiocarbon dating of archaeological specimens of Lophophora 

from Texas. Journal of Ethnopharmacology, 101(1-3), 238–242. 

https://doi.org/10.1016/j.jep.2005.04.022 

Encyclopedia.com. (2023, November 15). Drug education library: LSD. Retrieved October 18, 2023, 

from https://www.encyclopedia.com/medicine/medical-magazines/lsd-and-law 

Etkin, A., & Schatzberg, A. F. (2011). Common abnormalities and disorder-specific compensation 

during implicit regulation of emotional processing in generalized anxiety and major 

depressive disorders. American Journal of Psychiatry, 168(9), 968–978. 

https://doi.org/10.1176/appi.ajp.2011.10091290 

Griffiths, R. R., Johnson, M. W., Carducci, M. A., Umbricht, A., Richards, W. A., Richards, B. D., 

Cosimano, M. P., & 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 

https://doi.org/10.1016/s2215-0366(16)30065-7
https://doi.org/10.1016/s2215-0366(16)30065-7
https://doi.org/10.1016/j.aip.2010.07.001
https://doi.org/10.1038/nature08169
https://doi.org/10.1016/j.jep.2005.04.022
https://www.encyclopedia.com/medicine/medical-magazines/lsd-and-law
https://doi.org/10.1176/appi.ajp.2011.10091290
https://doi.org/10.1177/0269881116675513


Gzirishvili, 36 

Grob, C. S., Danforth, A. L., Chopra, G. S., Hagerty, M., McKay, C. R., Halberstadt, A. L., & Greer, 

G. R. (2011). Pilot study of psilocybin treatment for anxiety in patients with advanced-stage 

cancer. Archives of General Psychiatry, 68(1), 71. 

https://doi.org/10.1001/archgenpsychiatry.2010.116 

Hart, C. L., & Ksir, C. (2014). Chapter 14: Psychedelics. In Drugs, Society, & Human Behavior. 

McGraw-Hill Education. 

Hofmann, A. (2009). LSD, my problem child: Reflections on sacred drugs, mysticism, and science. 

Multidisciplinary Association for Psychedelic Studies (MAPS). 

Johnson, M. W., Garcia-Romeu, A., Cosimano, M. P., & Griffiths, R. R. (2014). Pilot study of the 5-

HT2aR agonist psilocybin in the treatment of tobacco addiction. Journal of 

Psychopharmacology, 28(11), 983–992. https://doi.org/10.1177/0269881114548296 

Kalin, N. H. (2020). The critical relationship between anxiety and depression. American Journal of 

Psychiatry, 177(5), 365–367. https://doi.org/10.1176/appi.ajp.2020.20030305 

Kennedy, D. O. (2014). p. 116. In Plants and the human brain. 

Kirschner, S., & Tomasello, M. (2010). Joint music making promotes prosocial behavior in 4-year-

old children. Evolution and Human Behavior, 31(5), 354–364. 

https://doi.org/10.1016/j.evolhumbehav.2010.04.004 

Kaelen, M., Barrett, F. S., Roseman, L., Lorenz, R., Family, N., Bolstridge, M., Curran, H. V., 

Feilding, A., Nutt, D. J., & Carhart-Harris, R. L. (2015). LSD enhances the emotional 

response to music. Psychopharmacology, 232(19), 3607–3614. 

https://doi.org/10.1007/s00213-015-4014-y 

 

Malone, T. C., Mennenga, S. E., Guss, J., Podrebarac, S. K., Owens, L. T., Bossis, A. P., Belser, A. 

B., Agin-Liebes, G., Bogenschutz, M. P., & Ross, S. (2018). Individual experiences in four 

https://doi.org/10.1001/archgenpsychiatry.2010.116
https://doi.org/10.1177/0269881114548296
https://doi.org/10.1176/appi.ajp.2020.20030305
https://doi.org/10.1016/j.evolhumbehav.2010.04.004
https://doi.org/10.1007/s00213-015-4014-y


Gzirishvili, 37 

cancer patients following psilocybin-assisted psychotherapy. Frontiers in Pharmacology, 9. 

https://doi.org/10.3389/fphar.2018.00256 

Ma, Y. (2014). Neuropsychological mechanism underlying antidepressant effect: A systematic meta-

analysis. Molecular Psychiatry, 20(3), 311–319. https://doi.org/10.1038/mp.2014.24 

Miller, M. J., Albarracin-Jordan, J., Moore, C., & Capriles, J. M. (2019). Chemical evidence for the 

use of multiple psychotropic plants in a 1000-year-old ritual bundle from South America. 

Proceedings of the National Academy of Sciences, 116(23), 11207–11212. 

https://doi.org/10.1073/pnas.1902174116 

Montagu, J. (2017). How music and instruments began: A brief overview of the origin and entire 

development of music from its earliest stages. Frontiers in Sociology, 2. 

https://doi.org/10.3389/fsoc.2017.00008 

Pearce, E., Launay, J., & Dunbar, R. I. M. (2015). The ice-breaker effect: Singing mediates fast 

social bonding. Royal Society Open Science, 2(10), 150221. 

https://doi.org/10.1098/rsos.150221 

Peretz, I., & Zatorre, R. J. (2005). Brain Organization for Music Processing. Annual Review of 

Psychology, 56(1), 89–114. https://doi.org/10.1146/annurev.psych.56.091103.070225 

Pinker, S. (1997). How the Mind Works. London: Allen Lane. 

Preller, K. H., Herdener, M., Pokorny, T., Planzer, A., Kraehenmann, R., Stampfli, P., ... 

Vollenweider, F. X. (2017). The fabric of meaning and subjective effects in LSD-induced 

states depend on serotonin 2A receptor activation. Current Biology, 27(3), 451–457. 

doi:S0960-9822(16)31510-X 

Roseman, L., Demetriou, L., Wall, M. B., Nutt, D. J., & Carhart-Harris, R. L. (2018). Increased 

amygdala responses to emotional faces after psilocybin for treatment-resistant depression. 

Neuropharmacology, 142, 263–269. https://doi.org/10.1016/j.neuropharm.2017.12.041 

https://doi.org/10.3389/fphar.2018.00256
https://doi.org/10.1038/mp.2014.24
https://doi.org/10.1073/pnas.1902174116
https://doi.org/10.3389/fsoc.2017.00008
https://doi.org/10.1098/rsos.150221
https://doi.org/10.1146/annurev.psych.56.091103.070225
https://doi.org/10.1016/j.neuropharm.2017.12.041


Gzirishvili, 38 

Ross, S., Bossis, A., Guss, J., Agin-Liebes, G., Malone, T., Cohen, B., Mennenga, S. E., Belser, A., 

Kalliontzi, K., Babb, J., Su, Z., Corby, P., & Schmidt, B. L. (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 

Salimpoor, V. N., Benovoy, M., Larcher, K., Dagher, A., & Zatorre, R. J. (2011). Anatomically 

distinct dopamine release during anticipation and experience of peak emotion to music. 

Nature Neuroscience, 14(2), 257–262. https://doi.org/10.1038/nn.2726 

Salimpoor, V. N., van den Bosch, I., Kovacevic, N., McIntosh, A. R., Dagher, A., & Zatorre, R. J. 

(2013). Interactions between the nucleus accumbens and auditory cortices predict music 

reward value. Science, 340(6129), 216–219. https://doi.org/10.1126/science.1231059 

Shapiro, M. (2021, February 5). Playlist for a psychedelic journey. Johns Hopkins Medicine. 

Retrieved from https://www.hopkinsmedicine.org/news/articles/2021/02/playlist-for-a-

psychedelic-journey 

Stroud, J. B., Freeman, T. P., Leech, R., Hindocha, C., Lawn, W., Nutt, D. J., Curran, H. V., & 

Carhart-Harris, R. L. (2017). Psilocybin with psychological support improves emotional face 

recognition in treatment-resistant depression. Psychopharmacology, 235(2), 459–466. 

https://doi.org/10.1007/s00213-017-4754-y 

Tang, Q., Huang, Z., Zhou, H., & Ye, P. (2020). Effects of music therapy on depression: A meta-

analysis of randomized controlled trials. PLOS ONE, 15(11). 

https://doi.org/10.1371/journal.pone.0240862 

Weinstein, D., Launay, J., Pearce, E., Dunbar, R. I. M., & Stewart, L. (2016). Singing and social 

bonding: Changes in connectivity and pain threshold as a function of group size. Evolution 

and Human Behavior, 37(2), 152–158. https://doi.org/10.1016/j.evolhumbehav.2015.10.002 

https://doi.org/10.1177/0269881116675512
https://doi.org/10.1038/nn.2726
https://doi.org/10.1126/science.1231059
https://www.hopkinsmedicine.org/news/articles/2021/02/playlist-for-a-psychedelic-journey
https://www.hopkinsmedicine.org/news/articles/2021/02/playlist-for-a-psychedelic-journey
https://doi.org/10.1007/s00213-017-4754-y
https://doi.org/10.1371/journal.pone.0240862
https://doi.org/10.1016/j.evolhumbehav.2015.10.002


Gzirishvili, 39 

Wheeler, S. W., & Dyer, N. L. (2020). A systematic review of psychedelic-assisted psychotherapy 

for Mental Health: An Evaluation of the current wave of research and suggestions for the 

future. Psychology of Consciousness: Theory, Research, and Practice, 7(3), 279–315. 

https://doi.org/10.1037/cns0000237 

Yaden, D. B., & Griffiths, R. R. (2020). The subjective effects of psychedelics are necessary for their 

enduring therapeutic effects. ACS Pharmacology & Translational Science, 4(2), 568–572. 

https://doi.org/10.1021/acsptsci.0c00194 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1037/cns0000237


Gzirishvili, 40 

Appendix A  

Informed Consent Form 

TITLE OF STUDY 

 

Psilocybin and Music: A proposal to study the effects of music on efficacy of psilocybin-

assisted therapy for treatment-resistant depression. 

 

PRINCIPAL INVESTIGATOR  

 

Giorgi Gzirishvili 

gg9036@bard.edu 

PURPOSE OF STUDY 

 

You are being asked to take part in a research study. You will undergo psilocybin-assisted 

therapy twice, first you will take a small dose and after one week you will take a large dose. 

Psilocybin is a classic psychedelic substance commonly found in certain types of mushrooms. 

The purpose of this study is to see if psilocybin-assisted therapy is useful for treating 

treatment-resistant depression.   

STUDY PROCEDURES 

 

You will undergo psilocybin-assisted therapy twice, first you will take a small dose and after 

1 week you will take a large dose. Before the experience, and many times after, you will be 

asked to respond to a series of measures, sometimes by coming into the research facility, and 

at other times by doing it at home and sending your results to researchers by email. During 

your experience, you will always be accompanied by a therapist to provide guidance if 

needed.  

 

 

RISKS 

 

Given the type of experience that taking psilocybin usually is, there is a chance at 

experiencing major discomfort and distress. It is normal to feel distress during the experience, 

yet it might be very uncomfortable. It might involve feeling extremely anxious, fearful, and 

nervous. Additionally, there is a small chance of psychosis or having lasting changes in 

perception. During your experience gets so intense that you are no longer willing to go 

through it, you can ask your therapist to give you medication that will calm you down and 

reduce the intensity of the experience.  
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You may decline to answer any or all questions and you may terminate your involvement at 

any time if you choose. 

 

BENEFITS 

 

Psilocybin has the potential to help those with treatment-resistant depression. Therefore, there 

is a chance that you will directly benefit from participating in this study. In addition to direct 

benefits to you, you will help advance scientific research in the field, which will help in 

improving treatment options and helping more people. 

COMPENSATION 

All participants will be paid $20 for every in-person session, and $15 dollars for every time 

they need to take measures and send them to the researchers.  

 

CONFIDENTIALITY 

Every effort will be made by the researchers to preserve your confidentiality including the 

following:  

• Assigning code names/numbers for participants that will be used on all research notes 

and documents. 

• Keeping notes, interview transcriptions, and any other identifying participant 

information in a locked file cabinet in the personal possession of the researcher. 

Participant data will be kept confidential except in cases where the researcher is legally 

obligated to report specific incidents. These incidents include, but may not be limited to, 

incidents of abuse and suicide risk. 
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VOLUNTARY PARTICIPATION 

 

Your participation in this study is voluntary. It is up to you to decide whether or not to take 

part in this study. If you decide to take part in this study, you will have to sign this consent 

form. After you sign the consent form, you are still free to withdraw at any time and without 

giving a reason. Withdrawing from this study will not affect the relationship you have, if any, 

with the researcher. If you withdraw from the study before data collection is completed, your 

data will be returned to you or destroyed.  

 

 

 

 

 

 

 

CONSENT 

 

I have read and I understand the provided information and have had the opportunity to ask 

questions. I understand that my participation is voluntary and that I am free to withdraw at 

any time, without giving a reason and without cost. I understand that I will be given a copy of 

this consent form. I voluntarily agree to take part in this study.  

 

 

Participant's signature ______________________________ Date __________  

 

 

 

Investigator's signature _____________________________ Date __________  
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Appendix B 

Debrief Form 

Study title:  

Psilocybin and Music: A proposal to study the effects of music on efficacy of psilocybin-

assisted therapy for treatment-resistant depression. 

Principal Investigator:  

Giorgi Gzirishvili 

Purpose of the study: 

The purpose of this study is to investigate the role of music in psilocybin-assisted therapy for 

treatment-resistant depression. This is done by comparing two groups of participants, those 

who listen to music during psilocybin-assisted therapy and those who do not.  

Deception: 

You were not informed about the fact that there are two groups, one that listens to music and 

one that does not. This was done to make sure that the results of the study are not affected by 

your expectations and thoughts about music’s presence/absence.  

Contact: 

If you have any questions regarding this study, please do not hesitate to ask now or contact 

the principal investigator Giorgi Gzirishvili, email: gg9036@bard.edu. You can also contact 

the Institutional Review Board, email: irb@bard.edu. 
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Appendix C 

Budget 

Psilocybin: One gram of psilocybin costs around $7000 dollars. Each participant will take 

35mgs in total, and there are 30 participants, which is a total of 1050 milligrams. This means 

that about $7350 dollars are needed for the psilocybin itself.  

Participant compensation: $20 for every in-person session, $15 dollars for every online 

follow-up. There are 4 in-person sessions and 5 online follow-ups, which means that for each 

participant’s compensation, a total of $155 dollars is necessary. Given that there are 30 

participants, a total of $4650 is needed.  

Research personal compensation:   

Two psychiatrists will be paid $100/h. Each preparatory session will take 4 hours, thus with 

30 participants it will take a total of 120 hours, which means that $1200 is needed for the 

preparatory sessions. The psilocybin sessions each take around 8 hours, each participant 

participates in 2 sessions, thus 16 hours for each participant. Both psychiatrists are present at 

all times, so 32 hours total for both psychiatrists with each participant; 32*30 = 960 hours, 

which means $9600 dollars for psilocybin-assisted sessions. The practitioner who gathers and 

analyzes data will be paid $50/h, so counting about 3 hours for each participant, 90 hours 

total, $4500 for the practitioner.  

 

Taking everything into account, a total of about $27,300 is necessary for this study.  
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Appendix D: 

IRB proposal form 
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Appendix E: 

Materials 

 



Gzirishvili, 51 

 
 



Gzirishvili, 52 

 
 



Gzirishvili, 53 

 
 



Gzirishvili, 54 

 

 
 

 

 

 

 

 

 

 

 

 



Gzirishvili, 55 

 
 



Gzirishvili, 56 

 
 



Gzirishvili, 57 

 
 

 

   



Gzirishvili, 58 

 
 



Gzirishvili, 59 

 
 



Gzirishvili, 60 

 
 



Gzirishvili, 61 

 
 



Gzirishvili, 62 

 
 



Gzirishvili, 63 

 
 

 

 

 

 

 



Gzirishvili, 64 

John Hopkins University music playlist 

 

https://open.spotify.com/playlist/5KWf8H2pM0tlVd7niMtqeU?si=6ZrLpDB9TuCYT0rT20F

XIQ&nd=1&dlsi=2ce6e6b02c364384   

 

This is a playlist recommended by the university’s website.   
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