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Introduction
Meditation and psychedelics have attracted growing scientific 
interest over the past few years (Davidson, 2021; Hadar et  al., 
2022; Lawrence et al., 2021; Van Dam et al., 2018), as reflected in 
a large increase in the number of scientific publications on medita-
tion (Van Dam et al., 2018; Williams and Kabat-Zinn, 2011) and 
psychedelics (Hadar et al., 2022; Petranker et al., 2020).

Meditation can be defined as practices that promote human 
flourishing by training the mind (Dahl and Davidson, 2019). 
These practices can be distinguished in relation to four core 
dimensions of well-being, including (1) awareness, (2) connec-
tion, (3) insight, and (4) purpose (Dahl et  al., 2020). Thereby, 
meditation can be understood as a form of mental training with 
various aims, among them improving attentional and emotional 
self-regulation, perspective-taking and cognitive reappraisal, and 
generating insights into one’s notion of the self, others, and the 
world (Dahl et al., 2015; Tang et al., 2015).
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the meditators who received DMT and harmine rated their experience as significantly more personally meaningful, spiritually significant, and well-
being-enhancing than the meditators who received placebo.
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highlights the specific effects of psychedelics during meditation.
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Psychedelics, on the other hand, are a broad class of psycho-
active substances that induce altered states of consciousness, 
including alterations in perception, cognition, emotion, and sense 
of self (Carhart-Harris et al., 2016a, 2016b; Griffiths et al., 2006, 
2016; Muttoni et al., 2019).

In recent years, research on meditation and psychedelics has 
brought forth growing evidence of their respective benefits for 
mental health and well-being. Meditation has been shown to 
improve mental health and psychological well-being across a 
multitude of randomized controlled studies (Goldberg et  al., 
2018; Rose et al., 2020). Similarly, expanding research on psych-
edelics provides growing evidence of their promising therapeutic 
potential for treating a broad range of mental health conditions 
(Andersen et al., 2021; Goldberg et al., 2020; Hadar et al., 2022; 
Lawrence et al., 2021; Romeo et al., 2020).

While the respective therapeutic evidence for meditation and 
psychedelics has been established as standalone interventions, 
recent research has started to point at their similarities (Millière 
et  al., 2018; Scheidegger, 2021), differences (Heuschkel and 
Kuypers, 2020), and linkages (Simonsson et al., 2023; Simonsson 
and Goldberg, 2023), culminating in pointers toward potential 
synergies in combining psychedelics and meditation practice 
(Eleftheriou and Thomas, 2021; Griffiths et  al., 2018; Payne 
et al., 2021; Smigielski et al., 2019a).

In pursuit of understanding the potential synergies between 
meditation and psychedelics, recent randomized controlled trials 
have yielded intriguing results. Studies investigating the use of 
psilocybin within mindfulness retreats or meditation programs 
have demonstrated notable increases in both the frequency and 
depth of meditation practice. Moreover, psilocybin was shown to 
induce profound states of self-transcendence that were linked to 
larger positive follow-up changes in behavior and attitudes 
(Griffiths et al., 2018; Smigielski et al., 2019a). At 6 months of 
follow-up, participants in the study by Griffiths et  al. (2018) 
showed increased interpersonal closeness, gratitude, sense of pur-
pose and life meaning, forgiveness, transcendence of death, and 
daily spiritual experiences. Interestingly, the determinants of these 
effects were predicted by both the intensity of the psilocybin-
occasioned mystical experience and the degree of engagement 
with meditative practices (Griffiths et al., 2018). Smigielski et al. 
(2019a) found that experiences of unity and blissfulness, spiritual 
experiences, and insightfulness (all captured as subscales of the 
5D-ASC questionnaire) were significantly higher in meditators 
who received psilocybin compared to those who received pla-
cebo. Moreover, the magnitude of the mystical experience as well 
as corresponding changes in brain connectivity predicted positive 
changes in participants’ psychosocial behavior and attitudes at the 
4-month follow-up (Smigielski et al., 2019b). On the neurobio-
logical level, the combination of psilocybin and meditation 
showed modulations in self-referential networks including 
changes in the brain’s default-mode network connectivity 
(Smigielski et al., 2019b). Moreover, it showed an increased opti-
mal transport distance (i.e., increased dissimilarity and decreased 
overlap) particularly between open monitoring meditation and 
resting state, using a novel Mapper approach based on topological 
data analysis (Singer et al., 2024). These findings suggest critical 
experiential and neurobiological differences between meditation 
with psilocybin versus meditation alone.

Besides the differences between meditation with psilocybin 
and meditation alone, there are also differences between psilocybin 

with meditation versus psilocybin alone. Compared to non-medita-
tors who received the same dose of psilocybin in a different study 
(Studerus et al., 2012), the combination of psilocybin and medita-
tion resulted in significantly higher ratings of unity (70% vs 40%), 
blissfulness (86% vs 48%), and spiritual experience (66% vs 22%), 
and also lower ratings of anxious ego dissolution, and vigilance 
reduction while auditory and visual alterations did not differ 
(Smigielski et al., 2019a; Studerus et al., 2012).

Moreover, the first studies on potential synergies between 
meditation and psychedelics suggest combined effects toward 
enhanced (1) mindfulness, (2) connectedness and potentially 
compassion, (3) insight, and (4) transcendent mystical-type 
experiences.

First, previous research showed that psilocybin-enhanced 
meditation increased post-intervention mindfulness to a larger 
degree than meditation with a placebo (Smigielski et al., 2019a), 
suggesting a promising potential of psychedelics to augment 
mindfulness training.

Second, while a qualitative study on the clinical use of psilo-
cybin showed that all 17 patients referred to the sense of connect-
edness as a common factor for the acute and enduring effects of 
psychedelics (Watts et al., 2017), it has been argued that psyche-
delic-assisted psychotherapy targets the sense of connectedness 
as a common factor (Carhart-Harris et al., 2018). Another quali-
tative study in the clinical domain reported that, besides the feel-
ings of interconnectedness (8 out of 13 participants), participants 
reported that psilocybin also supported acute states of self-com-
passion (9 out of 13 participants; Agin-Liebes et al., 2023). As a 
potential synergy between meditation and psychedelics, Payne 
et al. (2021) have argued that psychedelics may support medita-
tion practice by eliciting a type of mindfulness that is kinder and 
more compassionate in contrast to mindfulness that is more rigid, 
self-centered, or controlling.

Third, previous research found that insightfulness was signifi-
cantly increased in psilocybin-enhanced meditation, compared to 
meditation with a placebo (Smigielski et  al., 2019a). Moreover, 
clinical evidence suggests that psychedelic-occasioned insight 
experiences predict positive outcomes of psychedelic therapy 
(Davis et al., 2020; Garcia-Romeu et al., 2019, 2020). A survey 
study with 2822 respondents in the United States showed that these 
psychedelic-occasioned insights were associated with increased 
engagement in current meditation practice, including mindfulness 
and compassion meditation (Simonsson et al., 2023).

Fourth, it has been repeatedly shown that psilocybin can occa-
sion mystical-type experiences in combination with meditation 
(Griffiths et al., 2018; Smigielski et al., 2019a) as well as in other 
contexts (Griffiths et al., 2006, 2008, 2011, 2016). Furthermore, 
psilocybin-induced states of transcendence were linked to larger 
positive follow-up changes in attitudes and behavior (Griffiths 
et al., 2018; Smigielski et al., 2019a).

Taken together, this current state of evidence suggests the poten-
tial of psychedelics to enhance mindfulness, connectedness, and 
potentially compassion, insight, and mystical-type transcendence. 
However, it remains unclear whether the presented effects are spe-
cific to psilocybin or if other classic psychedelic substances are 
equally compatible with meditation practice and reliable enhancers 
of mindfulness, compassion, insight, and transcendence.

One particularly promising candidate in this regard is N,N-
dimethyltryptamine (DMT). DMT is a psychoactive component 
that is found in many plants across the globe (e.g., Acacia family, 



Meling et al.	 3

Mimosa family, reeds, grasses), some of which are recognized as 
medicinal plants and used for the Indigenous Amazonian plant 
medicine ayahuasca. Ayahuasca has recently attracted increasing 
scientific interest with growing evidence of its potential therapeu-
tic effects, including reducing symptoms of anxiety and depres-
sion (dos Santos et al., 2016; Palhano-Fontes et al., 2019; Osório 
et al., 2015; Sarris et al., 2021). Moreover, it was shown that aya-
huasca may enhance mindfulness-related capabilities, such as 
decentering, non-reactivity, and acceptance (Sampedro et  al., 
2017; Soler et  al., 2016) and increase empathy (Kiraga et  al., 
2021) and self-compassion (Domínguez-Clavé et al., 2022).

Besides DMT, ayahuasca contains a variety of β-carboline 
alkaloids including harmine, harmaline, and tetrahydroharmine 
(THH) which act as selective reversible monoamine oxidase 
(MAO) inhibitors that prevent the fast degradation of DMT in the 
body (Callaway et al., 1996; Egger et al., 2024). At the adminis-
tered doses, harmine primarily acts as an MAO inhibitor and 
pharmacokinetic enhancer of DMT. However, it also strongly 
binds to DYRK1A, shows moderate affinity for 5-HT2A and imi-
dazoline I2 receptors, and has some affinity for 5-HT2C recep-
tors and the dopamine transporter (Brierley and Davidson, 2012). 
Previous studies showed that isolating DMT and harmine and 
bypassing the gastrointestinal (GI) tract through administering 
harmine buccally and DMT intranasally (among other possibili-
ties) showed a substantial reduction in GI-related side effects 
including nausea, vomiting, and diarrhea (Dornbierer et  al., 
2023). On the other hand, therapeutically relevant psychedelic 
and empathogenic effects, including phenomenologically rich 
psychedelic experiences, psychological insights, and emotional 
breakthroughs could be maintained (Aicher and Mueller et  al., 
2024). This combination of DMT and harmine or other MAO 
inhibitors is commonly referred to as an “ayahuasca analog” or 
“ayahuasca-inspired DMT-harmine formulation” (Aicher and 
Mueller et  al., 2024). Throughout this article, the term “DMT-
harmine” will be used.

Importantly, previous basic research in laboratory settings 
showed that DMT-harmine enhanced mindfulness, self-compas-
sion, and compassion for others for up to 24 h after intake in 
healthy participants. These effects from a moderate dose of DMT-
harmine were short term and did not sustain at a 1-month or 
4-month follow-up (Aicher and Wicki et al., personal communica-
tion). These findings, however, were collected in non-meditators 
in a context that did not emphasize mindfulness or compassion. 
Therefore, this leaves the question open whether pronounced and 
sustained increases in mindfulness and compassion are more 
likely in meditators and when DMT-harmine is administered in a 
mindfulness and compassion meditation retreat.

Taken together, this current state of evidence suggests the 
potential of ayahuasca and ayahuasca-inspired DMT-harmine 
formulations to support capabilities related to mindfulness, com-
passion, and psychological insight. However, it remains unclear 
whether these effects go beyond the effects of meditation alone 
and whether these effects are even further increased in combina-
tion with meditation.

Given the presented current state of research on psilocybin 
combined with meditation on the one hand and ayahuasca or 
DMT-harmine without meditation on the other hand, we hypoth-
esize that DMT-harmine combined with meditation increases (1) 
mindfulness, (2) compassion, (3) insight, and (4) mystical-type 
transcendence to a larger degree than meditation with a placebo.

Methods

Participants

In all, 40 intermediate meditation practitioners were recruited via 
announcements on the Internet and e-mail newsletters of local 
meditation communities. For logistical reasons, two separate 
meditation retreats were held, with 19 and 21 participants, 
respectively. The study was advertised as investigating the effects 
of meditation and DMT combined with harmine. A total of 102 
people applied for participation, of which 84 were screened by 
telephone and 44 were further screened in person, including a 
medical check-up and psychological assessment. The 41 quali-
fied study participants were psychiatrically and medically healthy 
(according to medical history, physical examination, an electro-
cardiogram, routine blood analysis, and urine tests for common 
drugs of abuse). As assessed through structured clinical inter-
views, participants were without a personal history of bipolar 
disorder (type I or II), schizophrenia, schizoaffective disorder, 
psychosis, or other disorders from the psychotic spectrum. Also, 
individuals with family histories of schizophrenia, schizoaffec-
tive disorder, or bipolar disorder type I were excluded. Individuals 
with current abuse of medication or psychotropic substances 
(including nicotine addiction) were excluded. Female partici-
pants capable of bearing children additionally completed a urine 
pregnancy test to rule out pregnancy during study participation. 
One participant of the first retreat withdrew their participation 
due to health reasons, which was compensated for in the second 
retreat, leading to a total of 40 participants (18 females and 22 
males) completing the study.

Participants had a mean age of 43.73 years (27–60, SD: 
10.30) and 82.5% had postgraduate degrees. 95% of the partici-
pants were White. Participants reported an average of 2422.5 h 
of meditation (800–10,000), coming from various traditions, 
including Zen, Vipassana, and Tibetan Buddhism.

The study was approved by the Cantonal Ethics Committee 
of Zurich, Switzerland, and received an exemption from the 
Federal Office of Public Health (FOPH) for the administration 
of the controlled substance DMT. Written informed consent was 
obtained from all participants. The study was performed accord-
ing to the Declaration of Helsinki (ClinicalTrials.gov identifier: 
NCT05780216).

Study procedures and setting

The study followed a double-blind, placebo-controlled, between-
subject design and investigated the effects of DMT-harmine on 
multiple attitudinal and experiential outcome measures.

Each of the 40 participants was randomly assigned to one of 
two groups (placebo, DMT-harmine) which were matched for 
gender. The two groups were similar across a variety of baseline 
variables, including age and lifetime meditation hours (see Table 
S1, Supplemental Material). Participants completed one of two 
subsequent 3-day meditation retreats, with 19 participants (9 
DMT-harmine, 10 placebo) in the first retreat and 21 participants 
(11 DMT-harmine, 10 placebo) in the second retreat.

The 3-day retreats took place at Felsentor in Switzerland, a 
Zen meditation center where participants practiced mindfulness 
and compassion meditation in structured daily group sessions. 
Each day of the retreat, sitting meditation in the zendo, that is, a 
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traditional Zen meditation hall, was interleaved with walking 
meditation, mindful physical work, short breaks, and meals.

On the second day of the retreat, participants continued their 
meditation practice while receiving incremental doses of DMT-
harmine or placebo, administered in a double-blind manner (see 
section “Substance and dosing”). The dose administrations 
started at 10:30 in the morning followed by periods of (1) sitting 
meditation (20 min), (2) vital sign measurements and acute psy-
chometry (5 min), and (3) walking meditation (5 min). Placebo or 
DMT-harmine was administered after the walking meditation 
and before the next sitting meditation period. Moreover, the 
adapted retreat schedule contained additional musical elements 
and relaxation periods after the last dose administration (see sec-
tion “Substance and dosing”). Participants were encouraged to 
engage in a formal meditation posture only to the extent to which 
it remained comfortable to them and to take a gentle approach to 
meditation with an effortless rather than forceful attitude.

Accordingly, the retreat consisted of three phases: preparation 
(day 1), placebo or DMT-harmine administration (day 2), and 
integration (day 3). During the retreat, questionnaires were filled 
out at the end of day 1 (18:30), day 2 (14:30 and 16:30), and day 
3 (18:30). On day 2, acute psychometric questions were filled out 
at baseline as well as 30, 60, 90, 120, 180, 240, and 360 min after 
the first drug/placebo intake. Moreover, participants filled out 
questionnaires 1 day before and 1 day after the retreat, as well as 
at 1-week follow-up and 1-month follow-up. See the section 
“Outcome measures” for a more detailed description of the ques-
tionnaires and their respective time points.

Substance and dosing

The pharmacological intervention utilized a standardized sublin-
gual formulation containing DMT hemisuccinate and harmine 
glucuronate. DMT was extracted from the plant Mimosa hostilis 
and purified through vacuum filtration, organic extraction with 
n-heptane, and recrystallization according to well-established 
procedures (see Dornbierer et al., 2023). Harmine, sourced from 
Santa Cruz Biotechnology (Dallas, Texas, USA), underwent fur-
ther purification via acidic aqueous extraction, formation of its 
hydrochloride salt, and precipitation of the freebase. The sublin-
gual formulation was made by blending the active drugs with 
calcium phosphate, sucralose, and flavors for taste masking 
(menthol, peppermint). The blend was then compacted into fast-
disintegrating orodispersible tablets using TIP (template inverted 
particles). The tablets contained 30 mg of DMT and 30 mg of 
harmine (both as freebase weight), and were administered in four 
increments every 30 min, resulting in a total dosage of 120 mg per 
session. One dose of DMT-harmine tablets provided an equiva-
lent amount of DMT to an average dose of ayahuasca. However, 
the harmine dose was lower than the typical amount of MAO 
inhibitors found in ayahuasca, ensuring a safe dosage regimen 
compatible with meditative practice. The placebo tablets matched 
the verum tablets in appearance and taste.

Baseline measures

To screen the study sample, the following data were collected at 
baseline: demographic data, lifetime hours of formal meditation, 
history of drug use, and brief symptom checklist.

Outcome measures

The central outcome measure of this study can be distinguished 
into four clusters: (1) mindfulness, (2) compassion, (3) insight, 
and (4) transcendence. Additional outcome measures included 
items on the perceived meaningfulness and spiritual significance 
of the study experience and items assessing the blinding efficacy 
of the double-blind study design. An overview of the measure-
ment time points for each questionnaire is provided in Table 1.

Mindfulness.  State mindfulness was measured on each day of 
the retreat using the Toronto Mindfulness Scale (TMS; Lau et al., 
2006). The TMS-13 includes 13 items and is specifically state 
oriented for use immediately following a meditation practice ses-
sion. This instrument consists of two factors, curiosity and decen-
tering. The items of the first factor (curiosity) are designed to 
capture an attitude in which one is oriented toward learning more 
about one’s subjective experiences. The items of the second fac-
tor (decentering) are designed to capture to which extent a person 
identifies with experiences or rather sees them as mere thoughts 
and emotions.

Trait mindfulness, as measured by the Freiburg Mindfulness 
Inventory (FMI-13; Walach et al., 2006), was evaluated the day 
before the retreat, the day after the retreat, and 1 week after the 
retreat. The FMI-13 is a 13-item questionnaire capturing a one-
dimensional construct of mindfulness derived from Buddhist 
psychology.

Compassion.  Compassion was evaluated using the Sussex-
Oxford Compassion Scales (SOCS; Gu et al., 2020). The SOCS 
includes the 20-item Sussex-Oxford Compassion for Others 
Scale (SOCS-O) and the 20-item Sussex-Oxford Compassion for 
the Self Scale (SOCS-S). The SOCS-O and SOCS-S are based on 
a definition of compassion that includes five dimensions: (1) rec-
ognizing suffering, (2) acknowledging the universality of suffer-
ing, (3) feeling for the person suffering, (4) tolerating unpleasant 
experiences, and (5) motivation and determination to act toward 
alleviating suffering.

Insight.  Insightfulness was evaluated using the Psychological 
Insight Scale (PIS-6; Peill et al., 2022). The PIS-6 consists of six 
items that are designed to capture the level of psychological 
insight, specifically after a psychedelic experience.

Often accompanied by personal and transpersonal insights 
and related to psychological insights, emotional breakthroughs 
were captured, using the Emotional Breakthrough Inventory 
(EBI; Roseman et al., 2019). It consists of six items that are used 
to evaluate an emotional insight quality, which is typical for psy-
chedelic experiences.

Transcendence.  Mystical-type experiences were evaluated 
using the Mystical Experience Questionnaire (MEQ30; Barrett 
et al., 2015). The MEQ30 consists of 30 items to capture indi-
vidual mystical experiences. The MEQ30 has been shown to 
predict sustainable changes in attitudes, behavior, and well-
being associated with psilocybin-occasioned experiences (Bar-
rett et al., 2015).

To assess the immediate effect of meditation practice on non-
dual awareness, we used the Nondual Awareness Dimensional 
Assessment-State (NADA-S; Hanley et al., 2018). The NADA-S 
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consists of three items, which are designed to measure fluctua-
tions in non-dual states of awareness evoked through contempla-
tive practices.

Meaningfulness and spiritual significance of the experi-
ence.  At 1-month follow-up, participants were asked to rate the 
personal meaningfulness and the spiritual significance of their 
study experience as well as subsequent changes in well-being or 
life satisfaction after the study retreat (Griffiths et al., 2006). The 
first item “How personally meaningful was the experience?” was 
rated from 0 to 7 (with 0 = no more than routine, everyday experi-
ences; 6 = among the five most meaningful experiences of my 
life; and 7 = the single most meaningful experience of my life). 
The second item asked the participants to rate the degree to which 
the experience was spiritually significant to them (rated from 0 to 
5, with 0 = not at all; 4 = among the five most spiritually signifi-
cant experiences of my life; and 5 = the single most spiritually 
significant experience of my life). The third item asked the par-
ticipants to rate whether the experience and the contemplation of 
it had led them to changes in their current sense of well-being or 
life satisfaction (rated from 0 to 6, 0 = decreased very much; 
3 = no change; and 6 = increased very much).

Blinding efficacy and reaction to placebo.  At the end of 
day 2 (i.e., the day of DMT-harmine or placebo administration), 
participants were asked to guess whether they had received 
DMT-harmine or placebo, how confident they felt regarding 
this assessment, and how satisfied or disappointed they felt 
about their respective study condition. The items regarding 
their confidence, satisfaction, and disappointment were rated on 
a Likert scale ranging from 0 (“not at all”) to 10 (“very much”). 
Taken together, these items were used to evaluate the blinding 
efficacy of the placebo and, in case of breaking blind, to assess 
participants’ satisfaction or disappointment about receiving 
DMT-harmine or placebo.

On the morning of day 2 before the DMT-harmine/placebo 
administration, participants’ expectations were assessed. 
Specifically, participants were asked to rate to which extent they 
expected a positive experience, challenging experience, trans-
formative experience, meditative experience, or insightful expe-
rience, for the scenario of receiving DMT-harmine and separately 
also for the scenario of receiving the placebo.

Data analysis

A two-way mixed ANOVA with a group (DMT-harmine vs pla-
cebo) as a between-subject factor and time (days 1–3) as a within-
subject factor was used to assess the scores of TMS-13, PIS-6, 
EBI, MEQ30, and NADA-S throughout the retreat. A two-way 
mixed ANOVA with a group (DMT-harmine vs placebo) as a 
between-subject factor and time (baseline, post-retreat, 1-week 
follow-up) as a within-subject factor was used to assess FMI-13 
scores. The same two-way mixed ANOVA but with one more 
measurement time point (baseline, day 2, post-retreat, and 
1-week follow-up) as a within-subject factor was used to assess 
changes in scores on the SOCS-O and SOCS-S.

Post hoc pairwise comparisons were conducted using 
Wilcoxon signed-rank tests for comparisons between two time 
points and Mann–Whitney U tests for comparisons between the 
two groups. The significance level was set to α = 0.05 and 
adjusted for multiple testing using Bonferroni corrections in 
post hoc analyses.

To compare the DMT-harmine group to the placebo group in 
terms of their ratings related to meaningfulness and spiritual sig-
nificance, blinding efficacy, and expectations, independent sam-
ple t-tests were used. If the requirements for independent sample 
t-tests were not given, Mann–Whitney U tests were computed. 
Pearson’s correlation coefficients were used to quantify the cor-
relations between selected outcome variables. The data analysis 
was performed with R Studio version 2023.09.1+494 (R Core 
Team, 2023).

Results

Mindfulness

On each of the three retreat days, state mindfulness was assessed 
through the Toronto Mindfulness Scale (TMS-13). DMT-
harmine did not significantly increase state mindfulness to a 
greater extent than placebo: No significant main effect of the 
study condition (DMT-harmine vs placebo) on the overall TMS 
score (F (1, 38) = 0.45, p = 0.505) nor of the interaction effect 
between the study condition and time point (day 1, day 2, and 
day 3) was found (F (2, 76) = 0.74, p = 0.481). However, time as 
a main effect was significant (F (2, 76) = 32.76, p < 0.001, 

Table 1.  Measurement time points for each of the reported questionnaires.

Construct Questionnaire Baseline Day 1 Day 2 Day 3 Post 1-week follow-up 1-month follow-up

Mindfulness TMS-13 x x x  
  FMI-13 x x x  
Compassion SOCS-O x x x x  
  SOCS-S x x x x  
Insight PIS-6 x x x  
  EBI x x x  
Transcendence MEQ30 x x x  
  NADA-S x x x  
Blinding efficacy x  
Meaningfulness x

TMS-13: Toronto Mindfulness Scale-state version; FMI-13: Freiburg mindfulness inventory-13; SOCS-O and -S: Sussex-Oxford compassion scales for self and other; PIS-6: 
psychological insight scale; EBI: emotional breakthrough inventory; MEQ30: mystical experience questionnaire; NADA-S: nondual awareness dimensional assessment—
state; Baseline: 1 day before the retreat; Post: 1 day after the retreat.
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ηp
2 = 0.46). Post hoc analyses using a Bonferroni correction 

revealed an increase in the overall TMS score in the DMT-
harmine group from day 1 to day 2 (p < 0.001, mean ± SEM: 
29.75 ± 1.89; mean ± SEM: 39.40 ± 1.32) and from day 1 to day 
3 (mean ± SEM: 29.75 ± 1.89; mean ± SEM: 33.75 ± 1.63; 
p = 0.022; Figure 1 and Table 2).

Using the Freiburg Mindfulness Inventory (FMI-13), trait 
mindfulness was assessed 1 day before and 1 day after the retreat, 
as well as at 1-week follow-up. We found a significant interaction 
effect between the study condition (DMT-harmine vs. placebo) 
and time (baseline, post-retreat, 1-week follow-up) for the over-
all FMI score (F (2, 70) = 7.26, p = 0.001, ηp

20 = 0.17) and a sig-
nificant main effect of time (F (2, 70) = 4.22, p = 0.019, ηp

2 = 0.11). 
Post hoc analyses showed that at 1-week follow-up FMI scores in 
the DMT-harmine group were significantly higher than at base-
line (p = 0.001) but not significantly higher than in the placebo 
group at 1-week follow-up (p = 0.076; Figure 1 and Table 3). 
Moreover, within the DMT-harmine group, trait mindfulness 
(FMI) at 1-week follow-up was moderately correlated with mys-
tical experience scores (MEQ; r = 0.47; p < 0.001) and with state 

mindfulness (TMS; r = 0.55; p = 0.002) on the day of substance 
administration.

Compassion

Self-compassion and compassion for others were evaluated 1 day 
before the retreat, on day 2, 1 day after the retreat, and at 1-week 
follow-up, using the Sussex-Oxford-Compassion Scales (SOCS). 
Neither self-compassion nor compassion for others showed sig-
nificant interaction effects between the groups and time points (F 
(3, 105) = 0.94, p = 0.423 for SOCS-S and F (3, 105) = 2.33, 
p = 0.079 for SOCS-O, Figure 1 and Table 3). Moreover, there 
was no significant main effect of the group (DMT-harmine vs 
placebo), neither in self-compassion (F (1, 35) = 0.06, p = 0.813) 
nor in compassion for others (F (1, 35) = 0.70, p = 0.408). 
However, while there was no significant main effect of time 
(baseline, day 2, post-retreat, 1-week follow-up) in compassion 
for others (F (3, 105) = 2.10, p = 0.105), self-compassion scores 
showed a significant effect of time (F (3, 105) = 3.64, p = 0.015, 

Figure 1.  Boxplots of state mindfulness (Toronto Mindfulness Scale), trait mindfulness (Freiburg Mindfulness Inventory), self-compassion, and 
compassion for others (Sussex-Oxford Compassion Scales) over various time points.
TMS: Toronto mindfulness scale; FMI: Freiburg mindfulness inventory; SOCS-S: Sussex-Oxford compassion for the self-scale; SOCS-O: Sussex-Oxford compassion for others 
scale. Outliers are indicated with circles. Asterisks indicate a significant difference compared to either the placebo group or another time point within the DMT-harmine 
group (*p < 0.05, **p < 0.01, ***p < 0.001, ns: nonsignificant). Regarding TMS scores, there was no significant effect of the interaction between the study group and 
time. While there was a significant interaction effect, there was no significant difference in FMI scores between the placebo group and the DMT-harmine group at base-
line, 1 day after the retreat, or 1 week later. For both the SOCS-S and the SOCS-O, there was no significant effect of the interaction between the study group and time.
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ηp
2 = 0.09). Within the DMT-harmine group, scores of self-com-

passion (SOCS-S) and compassion for others (SOCS-O) at 
1-week follow-up were moderately correlated with scores of 
mystical experience (MEQ) (r = 0.58 for SOCS-S, p = 0.002; and 
r = 0.34 for SOCS-O, p = 0.039) and moderately to strongly with 
scores of state mindfulness (TMS) (r = 0.71 for SOCS-S, 
p < 0.001; and r = 0.68 for SOCS-O, p < 0.001) during the DMT-
harmine experience.

Insight

Throughout the retreat, psychological insight was assessed on 
day 1, day 2, and day 3 by the participants, using the Psychological 
Insight Scale (PIS). There was no significant main effect of the 
group (DMT-harmine vs placebo). However, a significant effect 
was shown for a time as a main effect (F (2, 76) = 22.93, p < 0.001, 
ηp

2 = 0.38) and for the interaction effect between the group and 
time (day 1, day 2, day 3), F (2, 76) = 5.70, p = 0.005, ηp

2 = 0.13. 
Post hoc analyses revealed an increase in the overall PIS score in 
the DMT-harmine group from day 1 to day 2 (p = 0.001) and from 
day 1 to day 3 (p < 0.001) but not from day 2 to day 3 (p = 0.064). 
There were no significant effects for the pairwise comparisons 
between the DMT-harmine group and the placebo group for day 
1, day 2, or day 3 (Figure 2 and Table 2). However, correcting for 
baseline differences between the two groups on day 1, an addi-
tional post hoc comparison of the deltas (day 2–day 1 and day 
3–day 1) between the groups indicated that the DMT-harmine 
group reported a significantly larger increase in PIS scores from 
day 1 to day 3 compared to the placebo group (p = 0.001) but not 
from day 1 to day 2 (p = 0.072).

On the same days, also the level of emotional breakthrough 
was assessed, using the Emotional Breakthrough Inventory 
(EBI). Similarly to the PIS, there was no significant main effect 

of the group (DMT-harmine vs placebo) but a significant effect of 
time (F (2, 76) = 17.71, p < 0.001, ηp

2 = 0.32) and of the interac-
tion between the group and time (day 1, day 2, day 3), F (2, 
76) = 10.04, p < 0.001, ηp

2 = 0.21. Post hoc analyses revealed a 
significant increase in the EBI score in the DMT-harmine group 
from day 1 to day 2 (p < 0.001) and from day 1 to day 3 
(p < 0.001) as well as a significantly higher EBI score in the 
DMT-harmine group compared to the placebo group on day 2 
(p = 0.012) but not on day 3 (p = 0.126; Figure 2 and Table 2).

Transcendence

On each day of the 3-day retreat, participants self-assessed the 
degree to which they had a mystical experience during that given 
day, using the MEQ. There was a significant main effect of group 
(DMT-harmine vs. placebo; F (1, 38) = 8.86, p = 0.005, ηp

2 = 0.19) 
and of time (days 1–3; F (2, 76) =  48.31, p < 0.001, ηp

2 = 0.56). 
Importantly, a significant interaction effect was found between 
group and time, F (2, 76) = 16.19, p < 0.001, ηp

2 = 0.30. Post hoc 
analyses revealed that the DMT-harmine group showed signifi-
cantly higher MEQ scores on day 2 than on day 1 (p < 0.001) and 
day 3 than on day 1 (p = 0.011). Moreover, the DMT-harmine 
group showed higher MEQ scores than the placebo group on day 
2 (p < 0.001) but not on day 3 (p = 0.705; Figure 2 and Table 2).

State non-dual awareness was also assessed daily during 
the retreat, using the Nondual Awareness Dimensional 
Assessment-State (NADA-S). Similarly to the MEQ, the 
NADA-S showed a significant main effect of group (DMT-
harmine vs. placebo; F (1, 38) = 8.78, p = 0.005, ηp

2 = 0.19) 
and of time (day 1–3; F (2, 76) = 21.47, p < 0.001, ηp

2 = 0.36). 
Moreover, a significant interaction effect was found between 
group and time, F (2, 76) = 5.48, p  = 0.006, ηp

2 = 0.13 (Figure 
2 and Table 2). Post hoc analyses indicated that the 

Table 2.  Participant ratings of state mindfulness, insight, and transcendence on day 1, day 2, and day 3 of the 3-day meditation retreat.

Measure Placebo (N = 20) DMT-harmine (N = 20) Interaction effect (group * day)

Day 1, M (SEM) Day 2, M (SEM) Day 3, M (SEM) Day 1, M (SEM) Day 2, M (SEM) Day 3, M (SEM) F p ηp
2

TMS 32.30 (1.98) 39.50 (1.87) 35.65 (2.03) 29.75 (1.89) 39.40 (1.32) 33.75 (1.64) 0.74 0.481 0.02
PIS 26.45 (4.65) 36.33 (6.52) 38.37 (5.96) 15.98 (4.17) 41.93 (4.69) 52.65 (5.21) 5.70 0.005 0.13
EBI 23.03 (5.11) 27.33 (5.90) 27.26 (4.06) 15.14 (2.63) 47.85 (3.57) 39.26 (5.73) 10.04 <0.001 0.21
MEQ 1.10 (0.16) 1.71 (0.24) 1.49 (0.16) 1.18 (0.13) 3.23 (0.18) 1.76 (0.22) 16.19 <0.001 0.30
NADA-S 2.85 (0.44) 4.00 (0.60) 2.80 (0.43) 3.20 (0.47) 6.98 (0.42) 4.00 (0.54) 5.48 0.006 0.13

N: sample size; M: mean; SEM: standard error of the mean; TMS: Toronto mindfulness scale; PIS: psychological insight scale; EBI: emotional breakthrough inventory; MEQ: 
mystical experience questionnaire; NADA-S: nondual awareness dimensional assessment-state.

Table 3.  Participant ratings of trait mindfulness, self-compassion, and compassion for others before and after the 3-day meditation retreat.

Measure Placebo (N = 20) DMT-harmine (N = 20) Interaction effect (group * day)

Baseline,  
M (SEM)

Post, M (SEM) 1-week follow-
up, M (SEM)

Baseline,  
M (SEM)

Post, M (SEM) 1-week follow-
up, M (SEM)

F p ηp
2

FMI 42.00 (1.11) 42.25 (1.40) 41.42 (1.23) 41.05 (1.09) 42.25 (1.04) 44.00 (0.87) 7.26 0.001 0.17
SOCS-S 63.95 (1.77) 63.80 (1.65) 62.74 (1.74) 60.90 (2.32) 63.15 (2.10) 64.00 (2.62) 0.94 0.423 0.03
SOCS-O 63.55 (1.83) 64.80 (1.63) 63.11 (1.80) 62.60 (1.85) 65.25 (1.75) 67.38 (1.69) 2.33 0.079 0.06

N: sample size; M: mean; SEM: standard error of the mean; FMI: Freiburg mindfulness inventory; SOCS-S: Sussex-Oxford compassion for the self-scale; SOCS-O: Sussex-
Oxford compassion for others scale.
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DMT-harmine group showed significant increases in NADA-S 
scores from day 1 to day 2 (p < 0.001) but not from day 1 to 
day 3 (p = 0.235). Moreover, the DMT-harmine group showed 
significantly higher NADA-S scores compared to the placebo 
group on day 2 (p = 0.001) but not on day 3 (p = 0.126).

Meaningfulness of the experience

One month after the study retreat, participants were asked to rate 
the personal meaningfulness and spiritual significance of their 
experience and to assess to which degree it had led to changes in 
their current sense of well-being or life satisfaction. Participants 
in the DMT-harmine group rated their experience as significantly 
more personally meaningful, more spiritually significant, and 
more impactful toward increased well-being and life satisfaction 
(Figure 3 and Table 4).

Blinding efficacy

At the end of day 2, that is, the day of placebo or DMT-harmine 
administration, the participants were asked to guess whether they 
got placebo or DMT-harmine. 82.5% of participants guessed 
their group correctly (75% of the placebo group participants, and 
90% of the DMT-harmine group participants).

Participants also rated their confidence about their guess (from 
0 to 10; 0 = not at all; 10 = very much): While the overall assessed 
confidence was relatively high (mean ± SEM: 8.1 ± 0.43), there 
was no significant difference in confidence between the DMT-
harmine group (mean ± SEM: 8.95 ± 0.39) and the placebo group 
(mean ± SEM: 7.25 ± 0.61), z = 1.7, p = 0.08. Moreover, those par-
ticipants who guessed their group assignment correctly (whether in 
the placebo or DMT-harmine group) tended to be more confident 
in their assessment (mean ± SEM: 8.70 ± 0.38) than those who 
guessed incorrectly (mean ± SEM: 5.29 ± 1.23).

Figure 2.  Levels of psychological insight (Psychological Insight Scale), emotional breakthrough (Emotional Breakthrough Inventory), mystical 
experience (Mystical Experience Questionnaire), and nondual awareness (Nondual Awareness Dimensional Assessment-State) on each day of the 
3-day meditation retreat.
PIS: psychological insight scale; EBI: emotional breakthrough inventory; MEQ: mystical experience questionnaire; NADA-S: nondual awareness dimensional assessment-
state. Asterisks indicate a significant difference compared to either the placebo group or another time point within the DMT-harmine group (*p < 0.05, **p < 0.01, 
***p < 0.001, ns: nonsignificant). The participants’ PIS scores showed a significant interaction effect between the group and time. EBI scores showed a significant 
interaction effect between group and time. EBI breakthrough scores were significantly higher in the DMT-harmine group than in the placebo group on day 2 but not on 
day 3. MEQ scores showed a significant interaction effect between group and time. On day 2, the MEQ score was significantly higher in the DMT-harmine group than in 
the placebo group (p < 0.001). There was a significant interaction effect between group and time on NADA-S ratings. On day 2, the NADA-S score was significantly higher 
in the DMT-harmine group than in the placebo group (p = 0.001).
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In addition, participants rated their levels of satisfaction and 
disappointment with their study condition (from 0 to 10; 0 = not 
at all; 10 = very much). While the overall self-rated satisfaction 
with the randomized assignment to the study condition was rela-
tively high (mean ± SEM: 7.78 ± 0.45), the DMT-harmine group 
(mean ± SEM: 9.20 ± 0.39) was significantly more satisfied with 
their study condition than the placebo group (mean ± SEM: 
6.35 ± 0.69), z = 3.7, p < 0.001. Accordingly, within a relatively 
low level of disappointment (mean ± SEM: 2.30 ± 0.53), the pla-
cebo group (mean ± SEM: 3.75 ± 0.78) was significantly more 
disappointed with their study condition than the DMT-harmine 
group (mean ± SEM: 0.85 ± 0.52) z = –3.1, p < 0.001.

Before the administration of DMT-harmine or placebo, we 
asked the participants to rate their expectations toward a positive, 
transformative, and insightful experience (from 0 to 4; 0 = not at 
all; 4 = very much), for DMT-harmine and placebo separately. 
The participants had higher expectations about DMT-harmine 
(mean ± SEM: 2.06 ± 0.13) than about placebo (mean ± SEM: 
1.56 ± 0.11), t(78) = 2.91, p = 0.005.

Discussion
The present randomized placebo-controlled study investigated 
the self-reported effects on mindfulness, compassion, insight, 
and transcendence of DMT-harmine-enhanced meditation com-
pared to meditation with a placebo during a 3-day mindfulness 
retreat. We found that the most profound changes occurred in 
scores of insight (PIS, EBI) and transcendence (MEQ, NADA-S) 
as well as meaningfulness while mindfulness (TMS, FMI) and 
compassion (SOCS-S, SOCS-O) were changed only slightly or 
not significantly, compared to placebo.

Contributing to a rapidly growing body of research targeting 
potential synergistic effects between meditation and psyche-
delics, this present study brings further nuance into how psyche-
delics may support meditation practice and well-being. It builds 
on previous research that has classified meditation practices into 
different types (Dahl et al., 2015) which are in varying degrees 
related to core dimensions of well-being, namely awareness, 
compassion, insight, and purpose (Dahl et al., 2020). Relating to 
this framework, the results of the present study indicate that the 

Figure 3.  Participant ratings of meaningfulness, spiritual significance, 
and changes in well-being at 1-month follow-up.
Bars show the total number of participants who rated each of the response 
options. The first panel displays the participant ratings on the first item “How 
personally meaningful was the experience?” (with 0 = no more than routine, 
everyday experiences; 6 = among the five most meaningful experiences of my life; 
and 7 = the single most meaningful experience of my life). The second panel dis-
plays the participant ratings of the degree to which the experience was spiritually 
significant to them (rated from 0 to 5, with 0 = not at all; 4 = among the five most 
spiritually significant experiences of my life; and 5 = the single most spiritually 
significant experience of my life). The third panel displays the participant ratings 
of the extent to which the experience and the contemplation of it have led them 
to changes in their current sense of well-being or life satisfaction (rated from 0 
to 6, 0 = decreased very much; 3 = no change; and 6 = increased very much).

Table 4.  Personal meaningfulness, spiritual significance, and changes in well-being at 1-month follow-up.

Measure Placebo DMT-harmine

How personally meaningful was the experience?
 Mean (min/max score = 0–7) 3.05 (0.20) 4.75 (0.32)***
 % rating top 5 most personally meaningful 0% 45%
 % rating the single most personally meaningful 0% 5%
How spiritually significant was the experience?
 Mean (min/max score = 0–5) 2.5 (0.20) 3.4 (0.24)**
 % rating top 5 most spiritually significant 5% 45%
 % rating the single most spiritually significant 0% 20%
Did the experience change your sense of well-being or life satisfaction?
 Mean (min/max score = 0–6) 3.85 (0.15) 4.65 (0.18)**
 % rating much increased or very much increased 15% 55%

Mean raw scores are shown with 1 SEM in parentheses where asterisks indicate a significant difference from the placebo group.
*p < 0.05, **p < 0.01, ***p < 0.001.
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psychedelic substance DMT combined with the MAO inhibitor 
harmine may support meditative processes, in particular through 
occasioning deeply meaningful mystical-type experiences with 
increased non-dual awareness and emotional breakthroughs that 
may facilitate subsequent meditative psychological insights. 
Within the four core dimensions of well-being, as proposed by 
Dahl et al. (2020), these results suggest that DMT-harmine may 
promote meditation-related well-being through eliciting experi-
ences of insight, transcendence, and meaning rather than through 
mindfulness or compassion.

Insight, transcendence, and meaning

Consistent with previous evidence that psilocybin-enhanced 
meditation, compared to meditation with a placebo, elicits greater 
scores on the 5D-ASC subscale of insightfulness (Smigielski 
et  al., 2019a), also DMT-harmine-enhanced meditation elicited 
significantly greater increases in insight from day 1 to day 3 than 
meditation with a placebo. Moreover, our finding is consistent 
with previous literature on psychological insights related to psy-
chedelic experiences (Aicher et  al., 2024; Davis et  al., 2021; 
Gandy et al., 2022; Peill et al., 2022). Being closely related to 
insight and consistent with the previous evidence of emotional 
breakthrough experiences occasioned by a variety of psyche-
delics (Roseman et al., 2019), including DMT-harmine (Aicher 
et  al., 2024), our results represent a direct demonstration of a 
significantly greater increase in emotional breakthrough in medi-
tation combined with DMT-harmine in comparison to meditation 
with a placebo.

Importantly, the present study’s finding of a DMT-harmine-
occasioned increase in mystical experiences and non-dual aware-
ness is consistent with previous psychedelics research on 
psilocybin in the context of spiritual or meditative practice 
(Griffiths et al., 2018; Smigielski et al., 2019a) and in other not 
explicitly meditative contexts including psilocybin (Griffiths 
et al., 2016, 2006, 2008, 2011; Garcia-Romeu et al., 2015) and 
ayahuasca or ayahuasca-analogs (Palhano-Fontes et  al., 2019; 
Pontual et al., 2022; Sarris et al., 2021). Psychedelics supposedly 
promote mystical experiences and non-dual awareness by attenu-
ating self-boundaries and changes in brain network function 
underlying self-perception (Smigielski et al., 2019b). Such pro-
found experiences can result in lasting adaptations in attitudes 
and behaviors, thereby supporting the beneficial outcomes of 
psychedelic-assisted therapy (Scheidegger, 2021).

Regarding the meaningfulness of the experience, the DMT-
harmine group rated their study experience as significantly more 
meaningful and spiritually significant than the placebo group. Our 
findings highlight that DMT-harmine combined with meditation 
can occasion highly meaningful and spiritually significant experi-
ences, supporting a self-attributed sense of well-being. The ratings 
from the present study (personal meaningfulness: 45% among the 
top 5) are slightly higher yet relatively consistent with Smigielski 
et al.’s (2019a) previous findings on psilocybin in a similar medita-
tive context (35% among the top 5) and considerably higher than 
Aicher and Wicki et  al.’s (personal communication) results on 
DMT-harmine in healthy non-meditating subjects in a laboratory 
context (16% among the top 5). However, even higher personal 
significance ratings (84% among the top 5) were reported in a pre-
vious study by Griffiths et al. (2018) on psilocybin combined with 
spiritual support, which illustrates that contextual and cultural 

differences can play an important role in shaping the interpretation 
of psychedelic experiences (Hartogsohn, 2016, 2017; Meling and 
Scheidegger, 2023, 2024). A similar pattern is found for the ratings 
of spiritual significance (among the top 5; 45% in the present 
study; 96% in Griffiths et al., 2018; data not available in Smigielski 
et al., 2019a; 12% in Aicher and Wicki et al., personal communica-
tion) and increases in well-being or life satisfaction (much 
increased or very much increased; 55% in the present study; 92% 
in Griffiths et  al., 2018; data not available in Smigielski et  al., 
2019a; 12% in Aicher and Wicki et al., personal communication).

Mindfulness and compassion

While previous research has suggested the enhancement of mind-
fulness-related capabilities after intake of psilocybin (Smigielski 
et al., 2019a) and ayahuasca (Sampedro et al., 2017; Soler et al., 
2016), the present study did not find a direct increase in self-
reported mindfulness after intake of DMT-harmine in compari-
son to placebo in the context of a meditation retreat.

While our finding of a short-term increase in state mindful-
ness associated with a psychedelic substance is consistent with 
the previous literature on psilocybin-enhanced meditation 
(Smigielski et al., 2019a), we found a stronger placebo-related 
increase in state mindfulness than in the previous literature, 
speaking for a relevant impact of the overall meditation setting. 
Moreover, while a cross-sectional survey has not found any link-
ages between lifetime use of classic psychedelics and the mind-
fulness-related capability of decentering in a representative 
sample of American adults (Simonsson and Goldberg, 2023), 
previous open-label, non-placebo-controlled, ayahuasca studies 
have shown pre-post increases in the mindfulness-related capa-
bilities of decentering, nonjudgment, and non-reactivity 24-h 
after ingesting ayahuasca (Sampedro et  al., 2017; Soler et  al., 
2016). Interestingly, this increase in mindfulness after ayahuasca 
was indeed replicated in the present study with DMT-harmine as 
we found a significant increase in mindfulness, including its two 
subdimensions of curiosity and decentering, from day 1 to day 2 
in the DMT-harmine group. More importantly, however, the pre-
sent study showed a very similar state mindfulness increase in 
the placebo group, rendering no significant difference to the 
DMT-harmine group and thereby no significant interaction 
effect between group and time.

In contrast to a previous study that showed increases in trait 
mindfulness 1 day after a 5-day psilocybin-enhanced meditation 
retreat (Smigielski et al., 2019a), the present study with DMT-
harmine did not find increased trait mindfulness 1 day after the 
3-day retreat but found a significantly stronger within-group 
increase 1 week later. Potentially, this may be due to differences 
regarding the specific drug effects (psilocybin vs DMT-harmine) 
or dose strength, the length of the retreat, or other causal factors 
regarding set and setting. In addition, the poly-pharmacology of 
harmine, including its effects on various CNS receptors, could 
also contribute to differences in drug effects.

Compassion is central to the second of four core dimensions 
of well-being by Dahl et  al. (2020), we explored the potential 
impact of DMT-harmine on compassion and found no supporting 
evidence of DMT-harmine-enhanced compassion for oneself 
(p = 0.423) or for others (p = 0.079) in comparison to placebo. 
This finding of the present study contrasts a previous study show-
ing a significant pre-post increase in compassion for oneself and 
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for others 24 h after a DMT-harmine session in healthy non-med-
itating participants (Aicher and Wicki et al., personal communi-
cation). However, both studies found no sustained effects at 
follow-up time points after a single administration.

While Payne et al. (2021) have argued for the hypothesis that 
psychedelics may occasion a type of mindfulness that is kinder 
and more compassionate, the present study is one of the first 
reported attempts to test the impact of psychedelic-enhanced 
meditation on compassion and shows no direct increase in self-
compassion or compassion for others greater than placebo com-
bined with meditation. Demonstrating the effects of a single 
psychedelic administration on compassion can be challenging 
due to the complex and multifaceted nature of this construct, the 
variability of psychedelic experiences among individuals, and 
the necessity of an integration process to embody potential 
increases in compassion toward self and others, which was not 
provided in our studies.

Benefits and risks of combining psychedelics 
and meditation

These results from the present study imply that DMT-harmine 
may support meditation and meditation-related well-being in par-
ticular through eliciting experiences of insight, transcendence, 
and meaning rather than through enhancement of mindfulness or 
compassion. This implies potential benefits and risks (Meling 
and Ehrenkranz et al., 2024).

In an ecological notion of meditation (Vervaeke, 2022), vari-
ous types of practices complement each other toward a more 
holistic sense of well-being. Likewise, a crucial claim from 
many discourses in the Buddhist tradition is that wisdom and 
compassion must be balanced to contribute to well-being and 
flourishing: The risk of wisdom (i.e., transcendent insight) with-
out compassion is that it may lead to apathy and dismissal of 
“worldly” activities while compassion without wisdom may 
lead to suffering when others’ aspirations do not correspond to 
those one has imagined in one’s mind (Condon et al., 2019).

Attaining mystical experiences or non-dual awareness is a 
process that unfolds over time, through consistent meditation 
practice, introspection, and a commitment to growth and self-
discovery. On this path, practitioners with a solid practice of 
mindfulness and compassion may benefit from pharmacologi-
cally augmented altered states of consciousness such as an 
enhanced sense of insight, transcendence, and meaningfulness. 
But an important potential risk is that overly self-transcendent-
oriented practices with psychedelic drugs may lead to the afore-
mentioned danger of “wisdom without compassion,” if not 
properly balanced out with a firm grounding in mindfulness and 
compassion practice.

Implications for further research

Future research on the nuances of potential synergistic effects 
between psychedelics and meditation may address the following 
questions and hypotheses: Are there differential effects in 
response patterns to psychedelics between meditators who score 
high on mindfulness and compassion but low on insight meas-
ures versus meditators who score high on insight but low on 
mindfulness and compassion? Also, further research is needed to 

extrapolate these findings from DMT-harmine to other combina-
tions between various styles of meditation (compassion, insight, 
mindfulness, etc.) and various psychedelic substances and dos-
ages (high dose vs. low dose of LSD, mescaline, 5-MeO-DMT, 
etc.). Moreover, while the present study investigated the com-
bined effects of DMT and harmine, further research should con-
sider differentiating the effects of harmine alone to provide 
insights into the pharmacological contributions of the DMT-
harmine combination versus harmine alone, which has multiple 
CNS activities. Notably, the incremental sublingual doses of 
harmine administered in this trial were lower than in an average 
oral formulation of ayahuasca that may contain a broad ß-carbo-
line (including harmaline and THH) concentration range of a 
couple of hundred milligrams (Egger et al., 2024). It is possible 
that using a different regimen with varying dosing frequencies 
and ratios of DMT to harmine could lead to different experiential 
outcomes. Although the DMT-harmine combination significantly 
increased MEQ and NADA-S scores compared to placebo, stud-
ies with high doses of psilocybin or traditional ayahuasca have 
reported more intense mystical experiences (Griffiths et  al., 
2018; Palhano-Fontes et al., 2019; Smigielski et al., 2019a). The 
lower harmine (resp. ß-carboline) content and the intermittent 
sublingual administration method, which were specifically 
designed for compatibility with meditative practice, likely 
resulted in a significant but less intense experience profile. Future 
studies could explore different dosing regimens and administra-
tion methods to optimize the mystical experience potential of 
DMT-harmine combinations. Future research may also investi-
gate which practitioners may benefit most from psychedelic 
interventions (novices vs intermediate vs expert meditators), 
potentially also including qualitative interviews on the perceived 
benefits and challenges. Taken together, further research is 
required to reveal further potential risks and particular benefits of 
meditation combined with psychedelics.

Limitations

A common major limitation in psychedelic research studies is 
the breaking blind problem (Van Elk and Fried, 2023). Assessing 
and reporting the blinding efficacy, we have shown that most of 
the participants (82%) guessed correctly whether they had 
received a placebo or DMT-harmine and that they were rela-
tively confident about their guess, likely due to the distinct expe-
riential quality of the perceptible effects of psychedelic drugs. 
Moreover, before the experience, the participants had rated sig-
nificantly higher expectations for DMT-harmine than for pla-
cebo while after the experience the placebo group reported 
significantly higher levels of disappointment with their study 
condition than the DMT-harmine group. While the use of an 
inactive placebo was motivated by establishing a clear baseline 
to allow for the measurement of the absolute effects of DMT-
harmine through minimizing confounding variables, the differ-
ent expectations and the high rate of participants breaking blind 
represent an important limitation of the present study. Another 
major limitation of this study is the absence of a control group 
for meditation. Without a non-meditation control condition, we 
cannot determine the specific effects of DMT-harmine alone. 
Future studies should consider a 2 × 2 design with meditation 
versus no-meditation and DMT-harmine versus placebo to 
assess interactions comprehensively. Similarly, the absence of a 
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harmine-only condition limits an understanding of its independ-
ent effects, particularly in combination with meditation. Future 
studies may benefit from including both harmine alone and 
harmine with meditation conditions to further elucidate their 
distinct and interactive influences on experiential outcomes. 
Moreover, given the variety of meditation practices, their dif-
ferential effects, and the variety of meditation traditions or med-
itation styles in which the participants were primarily practicing, 
it remains unclear whether DMT-harmine was combined with 
the same kind of meditation practice in each participant. Another 
limitation concerns the absence of physiological or behavioral 
measures, such as assessments of attentional blink, emotional 
regulation, social behavior, and implicit bias. A final limitation 
concerns the homogeneity of the study sample (mostly college-
educated and White), calling into question the generalizability 
of this study’s results to a broader diversity of populations. 
Future research in more diverse samples is required.

Conclusion
While research into the intersection of meditation and psyche-
delics has gained momentum, the present article presents the 
first trial to investigate the effects of a substance other than 
psilocybin during meditation. The combined effects of medita-
tion with an ayahuasca-analogue sublingual formulation of 
DMT and harmine on measures of (1) mindfulness, (2) com-
passion, (3) insight, and (4) transcendence were investigated in 
40 intermediate meditation practitioners during a 3-day medi-
tation group retreat. We showed that meditators who received 
DMT-harmine reported greater levels of mystical-type experi-
ences, non-dual awareness, and emotional breakthrough during 
the acute substance effects than meditators who received pla-
cebo. While psychological insight increased throughout the 
retreat, the DMT-harmine group showed, if corrected for base-
line difference, greater psychological insight 1 day after sub-
stance administration than the placebo group. Across time 
points, state mindfulness, trait mindfulness, self-compassion, 
and other-oriented compassion were not significantly different 
between the DMT-harmine group and the placebo group. At 
1-month follow-up, the DMT-harmine group rated their experi-
ence as significantly more personally meaningful, spiritually 
significant, and well-being-enhancing than the placebo group. 
This study provides novel evidence supporting the notion that 
the combination of the psychedelic compound DMT with 
harmine has the potential to enhance meditation through an 
increased sense of insight, transcendence, and meaning, offer-
ing valuable insights into the intersection of psychedelics and 
meditative practices.

Acknowledgements
We thank Peter Gasser and Karim Tissira for their medical support dur-
ing the study interventions, Vanja Palmers and Miguel Guldimann for 
guiding the meditation study retreats, and the Felsentor Foundation for 
hosting the meditation study retreats. We thank Robin von Rotz for the 
valuable regulatory and administrative support of this study. The 
authors also wish to thank Erich Seifritz for providing the research 
facility for this study, Alexandra Hempe and Sara Romer for their sup-
port in the screening and recruitment of participants, and Prisca Bauer, 
Stefan Schmidt, and Marc Wittman for helpful feedback on the meth-
odology and results of the study. Lastly, we thank the participants of 
this study.

Declaration of conflicting interests
The author(s) declared the following potential conflicts of interest with 
respect to the research, authorship, and/or publication of this article: DM, 
KE, HDA, JJR, JM, JD, ET, EAV, LC, DJP, JTTS, and JWS report having 
no conflicts of interest with respect to research, authorship, and/or publica-
tion of this article. MS and DAD declare that they co-founded Reconnect 
Labs, an academic spin-off at the University of Zurich, focused on the 
development of psychedelic medicines for mental health.

Funding
The author(s) disclosed receipt of the following financial support for the 
research, authorship, and/or publication of this article: This work was 
supported by the BIAL Foundation (No. 333/20), the Reconnect 
Foundation, and a European Varela Award from Mind and Life Europe (# 
2021EVA-Scheidegger, Milan). Any views, findings, conclusions, or rec-
ommendations expressed in this article do not necessarily reflect those of 
the funders.

ORCID iDs
Daniel Meling  https://orcid.org/0000-0001-9118-5431

David J Pfeiffer  https://orcid.org/0000-0001-8227-6606

Jonas TT Schlomberg  https://orcid.org/0009-0001-4875-1327

Supplemental material
Supplemental material for this article is available online.

References
Agin-Liebes G, Nielson EM, Zingman M, et al. (2023) Reports of self-

compassion and affect regulation in psilocybin-assisted therapy for 
alcohol use disorder: An interpretive phenomenological analysis. 
Psychol Addict Behav 38: 101–113.

Aicher HD, Mueller MJ, Dornbierer DA, et  al. (2024) Potential thera-
peutic effects of an ayahuasca-inspired N,N-DMT and harmine for-
mulation: A controlled trial in healthy subjects. Front Psychiatry 14: 
1302559.

Aicher HD, Wicki IA, Meling D, et al. (personal communication) A 
glimpse of mindfulness and compassion through an ayahuasca ana-
logue containing N,N-dmt and harmine: A randomized controlled 
trial in healthy subjects.

Andersen KAA, Carhart-Harris R, Nutt DJ, et  al. (2021) Therapeutic 
effects of classic serotonergic psychedelics: A systematic review of 
modern-era clinical studies. Acta Psychiatr Scand 143: 101–118.

Barrett FS, Johnson MW and Griffiths RR (2015) Validation of the 
revised Mystical Experience Questionnaire in experimental sessions 
with psilocybin. J Psychopharmacol 29: 1182–1190.

Brierley DI and Davidson C (2012) Developments in harmine  
pharmacology—Implications for ayahuasca use and drug-depen-
dence treatment. Prog Neuropsychopharmacol Biol Psychiatry 39: 
263–272.

Callaway JC, Raymon LP, Hearn WL, et al. (1996) Quantitation of N,N-
dimethyltryptamine and harmala alkaloids in human plasma after 
oral dosing with ayahuasca. J Anal Toxicol 20: 492–497.

Carhart-Harris RL, Bolstridge M, Rucker J, et al. (2016a) Psilocybin with 
psychological support for treatment-resistant depression: An open-
label feasibility study. Lancet Psychiatry 3: 619–627.

Carhart-Harris RL, Muthukumaraswamy S, Roseman L, et  al. (2016b) 
Neural correlates of the LSD experience revealed by multimodal 
neuroimaging. Proc Natl Acad Sci 113: 4853–4858.

Carhart-Harris RL, Erritzoe D, Haijen E, et al. (2018) Psychedelics and 
connectedness. Psychopharmacology 235: 547–550.

Condon P, Dunne J and Wilson-Mendenhall C (2019) Wisdom and com-
passion: A new perspective on the science of relationships. J Moral 
Educ 48: 98–108.

https://orcid.org/0000-0001-9118-5431
https://orcid.org/0000-0001-8227-6606
https://orcid.org/0009-0001-4875-1327


Meling et al.	 13

Dahl CJ and Davidson RJ (2019) Mindfulness and the contemplative life: 
Pathways to connection, insight, and purpose. Curr Opin Psychol 
28: 60–64.

Dahl CJ, Lutz A and Davidson RJ (2015) Reconstructing and decon-
structing the self: Cognitive mechanisms in meditation practice. 
Trends Cogn Sci 19: 515–523.

Dahl CJ, Wilson-Mendenhall CD and Davidson RJ (2020) The plastic-
ity of well-being: A training-based framework for the cultivation of 
human flourishing. Proc Natl Acad Sci 117: 32197–32206.

Davidson RJ (2021) Mindfulness and more: Toward a science of human 
flourishing. Psychosom Med 83: 665–668.

Davis AK, Barrett FS and Griffiths RR (2020) Psychological flexibility 
mediates the relations between acute psychedelic effects and subjective 
decreases in depression and anxiety. J Context Behav Sci 15: 39–45.

Davis AK, Barrett FS, So S, et al. (2021) Development of the Psycho-
logical Insight Questionnaire among a sample of people who have 
consumed psilocybin or LSD. J Psychopharmacol 35: 437–446.

Domínguez-Clavé E, Soler J, Elices M, et al. (2022) Ayahuasca may help 
to improve self-compassion and self-criticism capacities. Human 
Psychopharmacol Clin Exp 37: e2807.

Dornbierer DA, Marten L, Mueller J, et al. (2023) Overcoming the clini-
cal challenges of traditional ayahuasca: A first-in-human trial explor-
ing novel routes of administration of N,N-dimethyltryptamine and 
harmine. Front Pharmacol 14: 1246892.

dos Santos RG, Balthazar FM, Bouso JC, et al. (2016) The current state 
of research on ayahuasca: A systematic review of human studies 
assessing psychiatric symptoms, neuropsychological functioning, 
and neuroimaging. J Psychopharmacol 30: 1230–1247.

Egger K, Aicher HD, Cumming, et al. (2024) Neurobiological research on 
N,N-dimethyltryptamine (DMT) and its potentiation by monoamine 
oxidase (MAO) inhibition—from ayahuasca to synthetic combina-
tions of DMT and MAO inhibitors. Cell Mol Life Sci 126: 74–88.

Eleftheriou ME and Thomas E (2021) Examining the potential syner-
gistic effects between mindfulness training and psychedelic-assisted 
therapy. Front Psychiatry 12: 707057.

Gandy S, Bonnelle V, Jacobs E, et al. (2022) Psychedelics as potential 
catalysts of scientific creativity and insight. Drug Sci Policy Law 8: 
205032452210976.

Garcia-Romeu A, Griffiths RR and Johnson M (2015) Psilocybin-occa-
sioned mystical experiences in the treatment of tobacco addiction. 
Curr Drug Abuse Rev 7: 157–164.

Garcia-Romeu A, Davis AK, Erowid F, et  al. (2019) Cessation and 
reduction in alcohol consumption and misuse after psychedelic use. 
J Psychopharmacol 33: 1088–1101.

Garcia-Romeu A, Davis AK, Erowid E, et al. (2020) Persisting reduc-
tions in cannabis, opioid, and stimulant misuse after naturalistic psy-
chedelic use: An online survey. Front Psychiatry 10: 955.

Goldberg SB, Tucker RP, Greene PA, et al. (2018) Mindfulness-based 
interventions for psychiatric disorders: A systematic review and 
meta-analysis. Clin Psychol Rev 59: 52–60.

Goldberg SB, Shechet B, Nicholas CR, et al. (2020) Post-acute psycho-
logical effects of classical serotonergic psychedelics: A systematic 
review and meta-analysis. Psychol Med 50: 2655–2666.

Griffiths RR, Richards WA, McCann U, et  al. (2006) Psilocybin can 
occasion mystical-type experiences having substantial and sustained 
personal meaning and spiritual significance. Psychopharmacology 
187: 268–283.

Griffiths RR, Richards W, Johnson M, et al. (2008) Mystical-type experi-
ences occasioned by psilocybin mediate the attribution of personal 
meaning and spiritual significance 14 months later. J Psychophar-
macol 22: 621–632.

Griffiths RR, Johnson MW, Richards WA, et al. (2011) Psilocybin occa-
sioned mystical-type experiences: Immediate and persisting dose-
related effects. Psychopharmacology 218: 649–665.

Griffiths RR, Johnson MW, Carducci MA, et al. (2016) Psilocybin pro-
duces substantial and sustained decreases in depression and anxiety 

in patients with life-threatening cancer: A randomized double-blind 
trial. J Psychopharmacol 30: 1181–1197.

Griffiths RR, Johnson MW, Richards WA, et  al. (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. J Psychopharmacol 32: 49–69.

Gu J, Baer R, Cavanagh K, et al. (2020) Development and psychometric 
properties of the Sussex-Oxford Compassion Scales (SOCS). Assess-
ment 27: 3–20.

Hadar A, David J, Shalit N, et al. (2022) The psychedelic renaissance in 
clinical research: A bibliometric analysis of three decades of human 
studies with psychedelics. J Psychoact Drugs 55: 1–10.

Hanley AW, Nakamura Y and Garland EL (2018) The Nondual Aware-
ness Dimensional Assessment (NADA): New tools to assess nondual 
traits and states of consciousness occurring within and beyond the 
context of meditation. Psychol Assess 30: 1625–1639.

Hartogsohn I (2016) Set and setting, psychedelics and the placebo 
response: An extra-pharmacological perspective on psychopharma-
cology. J Psychopharmacol 30: 1259–1267.

Hartogsohn I (2017) Constructing drug effects: A history of set and set-
ting. Drug Sci Policy and Law 3: 205032451668332.

Heuschkel K and Kuypers KPC (2020) Depression, mindfulness, and 
psilocybin: Possible complementary effects of mindfulness medita-
tion and psilocybin in the treatment of depression. A review. Front 
Psychiatry 11: 224.

Kiraga MK, Mason NL, Uthaug MV, et al. (2021) Persisting effects of 
ayahuasca on empathy, creative thinking, decentering, personality, 
and well-being. Front Pharmacol 12: 721537.

Lau MA, Bishop SR, Segal ZV, et al. (2006) The toronto mindfulness 
scale: Development and validation. J Clin Psychol 62: 1445–1467.

Lawrence DW, Sharma B, Griffiths RR, et  al. (2021) Trends in the 
top-cited articles on classic psychedelics. J Psychoact Drugs 53: 
283–298.

Meling D and Scheidegger M (2023) Not in the drug, not in the brain: 
Causality in psychedelic experiences from an enactive perspective. 
Front Psychol 14: 1100058.

Meling D and Scheidegger M (2024) Psychedelic experiences and the 
enactive approach. In: Yaden D and van Elk M (eds.) The Oxford 
Handbook of Psychedelic, Religious, Spiritual, and Mystical Experi-
ences. Oxford: Oxford University Press.

Meling D, Ehrenkranz R, Nayak SM, et  al. (2024) Mind the psyche-
delic hype: Characterizing the risks and benefits of psychedelics for 
depression. Psychoactives 3: 215–234.

Millière R, Carhart-Harris RL, Roseman L, et al. (2018) Psychedelics, 
meditation, and self-consciousness. Front Psychol 9: 1475.

Muttoni S, Ardissino M and John C (2019) Classical psychedelics for the 
treatment of depression and anxiety: A systematic review. J Affect 
Disord 258: 11–24.

Osório F, de L, Sanches RF, Macedo LR, et al. (2015) Antidepressant 
effects of a single dose of ayahuasca in patients with recurrent 
depression: A preliminary report. Revis Brasil Psiquiatr 37: 13–20.

Palhano-Fontes F, Barreto D, Onias H, et al. (2019) Rapid antidepressant 
effects of the psychedelic ayahuasca in treatment-resistant depression: 
A randomized placebo-controlled trial. Psychol Med 49: 655–663.

Payne JE, Chambers R and Liknaitzky P (2021) Combining psychedelic 
and mindfulness interventions: Synergies to inform clinical practice. 
ACS Pharmacol Transl Sci 4: 416–423.

Peill JM, Trinci KE, Kettner H, et al. (2022) Validation of the psycho-
logical insight scale: A new scale to assess psychological insight 
following a psychedelic experience. J Psychopharmacol 36: 31–45.

Petranker R, Anderson T and Farb N (2020) Psychedelic research and the 
need for transparency: Polishing Alice’s looking glass. Front Psy-
chol 11: 1681.

Pontual AAD, Tófoli LF, Corradi-Webster CM, et al. (2022) The influ-
ence of ceremonial settings on mystical and challenging experiences 



14	 Journal of Psychopharmacology 00(0)

occasioned by ayahuasca: A survey among ritualistic and religious 
ayahuasca users. Front Psychol 13: 857372.

R Core Team (2023) R: A Language and Environment for Statistical 
Computing. Vienna, Austria: R Foundation for Statistical Comput-
ing. Available at: https://www.R-project.org/

Romeo B, Karila L, Martelli C, et  al. (2020) Efficacy of psychedelic 
treatments on depressive symptoms: A meta-analysis. J Psychophar-
macol 34: 1079–1085.

Rose S, Zell E and Strickhouser JE (2020) The effect of meditation on 
health: A metasynthesis of randomized controlled trials. Mindfulness 
11: 507–516.

Roseman L, Haijen E, Idialu-Ikato K, et  al. (2019) Emotional break-
through and psychedelics: Validation of the emotional breakthrough 
inventory. J Psychopharmacol 33: 1076–1087.

Sampedro F, de la Fuente Revenga M, Valle M, et  al. (2017) Assessing 
the psychedelic “after-glow” in ayahuasca users: Post-acute neurometa-
bolic and functional connectivity changes are associated with enhanced 
mindfulness capacities. Int J Neuropsychopharmacol 20: 698–711.

Sarris J, Perkins D, Cribb L, et al. (2021) Ayahuasca use and reported 
effects on depression and anxiety symptoms: An international cross-
sectional study of 11,912 consumers. J Affect Disord Rep 4: 100098.

Scheidegger M (2021) Comparative phenomenology and neurobiology 
of meditative and psychedelic states of consciousness. In: Grob CS, 
Grigsby J (eds.) Handbook of Medical Hallucinogens. New York, 
NY: Guilford Publications, pp. 395.

Simonsson C, Chambers R, Hendricks PS, et al. (2023) Classic psy-
chedelic use and current meditation practice. Mindfulness 14: 
763–768.

Simonsson O and Goldberg SB (2023) Linkages between psychedelics 
and meditation in a population-based sample in the United States. J 
Psychoact Drugs 55: 11–18.

Singer B, Meling D, Hirsch-Hoffmann M, et  al. (2024) Psilocybin 
enhances insightfulness in meditation: A perspective on the global 
topology of brain imaging during meditation. Scient Rep 14: 7211.

Smigielski L, Kometer M, Scheidegger M, et al. (2019a) Characterization 
and prediction of acute and sustained response to psychedelic psilo-
cybin in a mindfulness group retreat. Scient Rep 9: 14914.

Smigielski L, Scheidegger M, Kometer M, et  al. (2019b) Psilocybin-
assisted mindfulness training modulates self-consciousness and 
brain default mode network connectivity with lasting effects. Neu-
roImage 196: 207–215.

Soler J, Elices M, Franquesa A, et al. (2016) Exploring the therapeutic 
potential of Ayahuasca: Acute intake increases mindfulness-related 
capacities. Psychopharmacology 233: 823–829.

Studerus E, Gamma A, Kometer M, et al. (2012) Prediction of psilocybin 
response in healthy volunteers. PLoS One 7: e30800.

Tang Y-Y, Hölzel BK and Posner MI (2015) The neuroscience of mind-
fulness meditation. Nat Rev Neurosci 16: 213–225.

Van Dam NT, van Vugt MK, Vago DR, et al. (2018) Mind the hype: A 
critical evaluation and prescriptive agenda for research on mindful-
ness and meditation. Perspect Psychol Sci 13: 36–61.

Van Elk M and Fried EI (2023) History repeating: Guidelines to address 
common problems in psychedelic science. Therap Adv Psychophar-
macol 13: 20451253231198466.

Vervaeke J (2022) How a philosophy of meditation can explore the deep 
connections between mindfulness and contemplative wisdom. In: 
Repetti R (ed.) Routledge Handbook on the Philosophy of Medita-
tion. 1st ed. London: Routledge, pp. 192–208.

Walach H, Buchheld N, Buttenmüller V, et al. (2006) Measuring mind-
fulness—the Freiburg Mindfulness Inventory (FMI). Personal Indiv 
Differ 40: 1543–1555.

Watts R, Day C, Krzanowski J, et  al. (2017) Patients’ accounts  
of increased “connectedness” and “acceptance” after psilocybin  
for treatment-resistant depression. J Human Psychol 57: 520– 
564.

Williams JMG and Kabat-Zinn J (2011) Mindfulness: Diverse perspec-
tives on its meaning, origins, and multiple applications at the inter-
section of science and dharma. Contemp Buddh 12: 1–18.

https://www.R-project.org/

