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Abstract 

Background: Scientific interest in the therapeutic effects of classical psychedelics has increased 

in the past two decades. The psychological effects of these substances outside the period of acute 

intoxication have not been fully characterized. This study aimed to: (1) quantify the effects of 

psilocybin, ayahuasca, and LSD on psychological outcomes in the post-acute period; (2) test 

moderators of these effects; and (3) evaluate adverse effects and risk of bias. Methods: We 

conducted a systematic review and meta-analysis of experimental studies (single-group pre-post 

or randomized controlled trials) that involved administration of psilocybin, ayahuasca, or LSD to 

clinical or non-clinical samples and assessed psychological outcomes ≥24 hours post-

administration. Effects were summarized by study design, timepoint, and outcome domain. 

Results: A total of 34 studies (24 unique samples, n = 549, mean longest follow-up = 55.34 

weeks) were included. Classical psychedelics showed significant within-group pre-post and 

between-group placebo-controlled effects on a range of outcomes including targeted symptoms 

within psychiatric samples, negative and positive affect-related measures, social outcomes, and 

existential/spiritual outcomes, with large between-group effect in these domains (Hedges’ gs = 

0.84 to 1.08). Moderator tests suggest some effects may be larger in clinical samples. Evidence 

of effects on big five personality traits and mindfulness was weak. There was no evidence of 

post-acute adverse effects. Conclusions: High risk of bias in several domains, heterogeneity 

across studies, and indications of publication bias for some models highlight the need for careful, 

large-scale, placebo-controlled randomized trials. 

 

Key words: psychedelics; psilocybin; ayahuasca; LSD; psychological effects; depression; 

anxiety; meta-analysis 
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Introduction 

Humans have intentionally consumed psychoactive substances for thousands of years 

(Guerra-Doce, 2015). Psychedelic substances, in particular, figure prominently in indigenous 

medical and religious practices around the world (Samorini, 2019; Schultes, 1969). Scientific 

interest during the 1950s and 1960s in the therapeutic potential of both plant-based psychedelics 

(e.g., psilocybin) and synthetic psychedelics (e.g., lysergic acid diethylamide [LSD]) largely 

ceased following legislative changes during the 1970s and 1980s (Bonson, 2018). Research has 

resumed in the past two decades. While early work in this contemporary period focused on 

pharmacokinetics (e.g., Callaway et al., 1999) or the use of psychedelics as a model for 

psychiatric conditions (e.g., schizophrenia; Vollenweider et al., 1998), a growing number of 

studies are again evaluating the therapeutic potential of psychedelics (Reiff et al., 2020). 

 Classical psychedelics are a class of psychoactive substances that share both mode of 

action (agonism of the 5-HT2A receptor; Carhart-Harris, 2019) and psychoactive effects (marked 

cognitive, affective, and perceptual changes). Members of this class that have received recent 

scientific attention include psilocybin, ayahuasca, and LSD (dos Santos et al., 2018). Psilocybin 

(4-phosphoroyloxy-N,N-dimethyltryptamine) is a naturally occurring plant alkaloid used 

ritualistically for spiritual and healing purposes by indigenous cultures in Mexico and South 

America (Guzmán, 2008). Ayahuasca is a plant-based serotonergic psychedelic also used 

ritualistically by indigenous cultures in South America (McKenna, 2004). The psychoactive 

effects of ayahuasca are due to N,N-dimethyltryptamine (DMT) coupled with reversible 

monoamine oxidase inhibitors (MAO-A; Ott, 1999). LSD is a synthetic psychedelic first 

synthesized in 1943 by Albert Hofmann (1980) that is both a serotonin and dopamine receptor 
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agonist (Giacomelli, Palmery, Romanelli, Cheng, & Silvestrini, 1998; Preller et al., 2017). 

Numerous studies in the 1960s investigated the therapeutic effects of LSD for the treatment of 

addiction (Krebs & Johansen, 2012) and other clinical applications (e.g., end-of-life distress; 

Ross, 2018). Research halted as LSD became associated with the countercultural revolution of 

the late 1960s coupled with concerns regarding its safety (Nutt, King, & Nichols, 2013). 

  Studies have begun reexamining the therapeutic potential of classical psychedelics for 

clinical conditions including depression (Carhart-Harris et al., 2018a; Palhano-Fontes et al., 

2019), anxiety (Gasser et al., 2014; Ross et al., 2016), and substance use (Bogenschutz et al., 

2015; Johnson, Garcia-Romeu, Cosimano, & Griffiths, 2014). Often psychedelics are paired with 

behavioral interventions intended to maximize benefits by enhancing the mental “set” and 

physical “setting” (Carhart-Harris et al., 2018b). Other studies have examined effects in non-

clinical samples on measures of well-being, personality, and associated constructs (e.g., 

mindfulness, spirituality; MacLean, Johnson, & Griffiths, 2011; Soler et al., 2018). 

 Several systematic reviews have examined the safety and efficacy of psychedelics for 

both clinical and non-clinical populations. These narrative reviews consistently suggest 

psychedelics can be safely administered (i.e., adverse effects are minimal and transient) and may 

reduce depression and anxiety symptoms (Muttoni, Ardissino, & John, 2019), provide 

psychological benefits in the context of life-threatening disease (Reiche et al., 2018), and induce 

mystical experiences associated with enduring changes in personality and attitudes (Aday, 

Mitzkovitz, Bloesch, Davoli, & Davis, 2020). Despite several well-conducted systematic 

reviews, only two quantitative reviews (i.e., meta-analyses) have characterized the efficacy of 

psychedelics. Krebs and Johansen (2012) meta-analyzed six randomized controlled trials (RCTs) 

published between 1966 and 1970 testing LSD for alcoholism, finding LSD substantially 
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reduced substance misuse (odds ratio=1.96). Goldberg et al. (2020) found that psilocybin was 

associated with large reductions in depression and anxiety across four recent studies (Hedges’ 

gs=0.82 to 1.47). 

 The available reviews suggest psychedelics may have therapeutic potential. Yet, a clear 

quantitative depiction of the breadth of this literature is lacking. A comprehensive meta-analysis 

would be valuable for characterizing the magnitude and variability (i.e., heterogeneity) of the 

effect of psychedelics across psychological outcomes, including but not limited to psychiatric 

symptoms. Such a meta-analysis would be particularly valuable for clarifying effects that have 

been inconsistent in prior studies (e.g., effects on personality; MacLean et al., 2011; Barrett et 

al., 2020). The small sample size in many primary studies (e.g., mean n=29.25; Goldberg et al., 

2020) also recommends the use of meta-analysis which allows aggregation across studies. Lastly, 

meta-analysis offers the opportunity to examine whether various study-level features (e.g., 

psychedelic type, behavioral support) moderate effects. 

 The current study sought to address this gap in the literature by quantitatively 

synthesizing psychological effects from experimental studies testing psilocybin, ayahuasca, or 

LSD. We focus on these three substances due to their shared mechanism of action (5-HT2A 

receptor agonism) and subjective effects. Other psychoactive compounds that produce partially 

overlapping effects through partially overlapping mechanisms were not considered (e.g., 

enactogens such as 3,4-Methylenedioxymethamphetamine [MDMA]; Reiff et al., 2020). Given 

our interest in therapeutic applications, we focus on effects outside of the acute period of 

intoxication. To provide the most comprehensive depiction, we included studies with either 

clinical or non-clinical (i.e., healthy) samples. Likewise, we included both between-group (e.g., 

RCTs) and within-group (e.g., pre-post) designs. Four study-level characteristics (psychedelic 
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type, clinical sample, presence of behavioral support, percentage female) were examined as 

moderators. We also assess adverse effects and risk of bias within and between studies. 

Method 

Protocol and Registration 

We followed the PRISMA guidelines (Moher et al., 2009). This meta-analysis was pre-

registered through the Open Science Framework 

(https://osf.io/4wv7q/?view_only=a58d44f403844a00a020563525d048ce). Upon reviewing the 

available studies, we made several deviations. First, we restricted our focus to post-acute effects 

given the acute hallucinogenic effects have been well characterized (e.g., Studerus, Kometer, 

Hasler, & Vollenweider, 2011) and are less relevant for therapeutic purposes. Second, there were 

insufficient studies to test moderation by specific clinical condition (e.g., depression vs. anxiety 

disorders). Instead, we report results restricted to clinical samples and to samples with 

depression. Third, no waitlist control conditions were available to compare with placebo-

controlled studies. Fourth, we aggregated outcomes into conceptually coherent categories based 

on measures reported across studies. This led to the addition of some categories (e.g., adverse 

effects) and exclusion of some that were rarely reported (e.g., substance use). 

Eligibility Criteria 

 Eligible studies involved the administration of psilocybin, ayahuasca, or LSD within an 

experimental setting (i.e., not a naturalistic settings). Studies were required to report at least one 

psychological outcome. We maintained a broad definition of psychological to include psychiatric 

symptoms as well as non-clinical measures (e.g., well-being, spirituality). However, measures 

primarily focused on the acute psychedelic experience itself (e.g., altered states of consciousness; 

Studerus, Gamma, & Vollenweider, 2010) were excluded. Outcomes were assessed outside of 
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the period of acute intoxication, which we operationalized as ≥ 24 hours post-administration of 

the psychedelic, consistent with prior studies (e.g., Schmid et al., 2015). Studies with and 

without behavioral support were eligible. Both single group (e.g., within-group pre-post) or 

between-group designs (e.g., placebo-controlled RCT) were eligible. Both clinical and non-

clinical samples were eligible. No restriction was placed on language or publication status. 

Studies were excluded if they were missing data necessary for computing effect sizes. Studies 

that only reported post-treatment data without a baseline measurement or a relevant control 

group (e.g., persisting effects at post-treatment for a single-group design; Nicholas et al., 2018) 

were excluded. Principal investigators of completed clinical trials were contacted regarding 

available results. 

Information Sources 

 We searched six databases including PubMed, CINAHL, PsycINFO, Web of Science, 

Scopus, and Cochrane. We restricted our search to studies from the contemporary period of 

psychedelic research (1990 or later). This window captured the period when research on classical 

psychedelics resumed (e.g., Strassman et al. 1994) but excluded early research (1950s to 1960s) 

conducted under sufficiently different methodological standards such that safety and efficacy 

data may not be interpretable (Bonson, 2018). The search was conducted between October 23rd 

and 31st, 2019. In addition, we hand searched recent systematic reviews (Aday et al., 2020; 

Bouso et al., 2018; dos Santos et al., 2018; Jungaberle et al., 2018; Muttoni et al., 2019; Reiche 

et al., 2018; Reiff et al., 2020; Schenberg et al., 2018). 

Search 

 We paired search terms associated with the three psychedelics of interest (e.g., 

“psilocybin,” “ayahuasca,” “LSD,” “psychedelic*”) with terms related to both clinical (e.g., 
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“mental disorders,” “depression,” “anx*”) and non-clinical populations (e.g., “well-being,” 

“quality of life,” “healthy”). The full search terms for all six databases are shown in 

Supplemental Materials Table 1. 

Study Selection 

 Two authors independently reviewed each title and/or abstract of potential studies for 

inclusion. Full texts were reviewed for studies that passed initial screening. Disagreements were 

discussed with the first author until consensus was reached. 

Data Collection Process 

 Standardized spreadsheets were developed for study- and effect size-level coding. The 

first and second authors independently extracted data. Inter-rater reliabilities were good to 

excellent (i.e., Ks and ICCs≥0.74; Cicchetti, 1994). 

Data Items 

 In addition to data necessary for computing effect sizes (e.g., sample sizes, means, 

standard deviations), we extracted: (1) study design, (2) psychedelic type and dose and control 

condition, (3) inclusion criteria, (4) adverse events, (5) post-treatment and follow-up timing, (6) 

behavioral support, (7) sample age and sex composition, (8) country, (9) and retention. We also 

extracted data necessary for coding risk of bias with the Cochrane tool (Higgins & Green, 2008). 

Outcomes were grouped into categories that were intended to be both parsimonious and 

conceptually coherent. This yielded 14 categories: adverse effects (i.e., symptoms potentially 

associated with negative drug effects such as psychotic symptoms or mania), targeted symptoms 

of psychiatric disorders (e.g., alcohol use for samples with alcohol use disorder), depression for 

samples with depression (as this was the most common psychiatric disorder studied), negative 

affect-related outcomes (e.g., negative mood, anxiety), positive affect-related outcomes (e.g., 
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joy), social outcomes (e.g., altruism), behavior (e.g., observer-rated behavior change), existential 

and spiritual outcomes (e.g., death transcendence, lifetime mystical experience), mindfulness, 

and the big five personality traits (i.e., openness, neuroticism, extraversion, agreeableness, 

conscientiousness). 

Risk of Bias in Individual Studies 

 Risk of bias was evaluated using the Cochrane tool (Higgins & Green, 2008). Bias was 

assessed across five domains: selection bias (random sequence generation, allocation 

concealment), performance bias (blinding of participants and personnel), detection bias (blinding 

of outcome assessors), attrition bias (incomplete outcome data), and reporting bias (selective 

reporting). For each study, an evaluation of low, high, or unclear risk of bias was made. 

Summary Measures 

 Effect sizes in standardized units were calculated using standard meta-analytic methods 

(Cooper, Hedges, & Valentine, 2009). Specifically, a within-group pre-post and pre-follow-up 

Cohen’s (1988) d was computed for all studies providing eligible data. The pre-post effect used 

baseline and the first available data collected post-treatment. To provide the most conservative 

estimate of effects at follow-up, pre-follow-up effects used data from the last available follow-

up. For within-group effects, we assumed a correlation of rxx=.50 between timepoints (Hoyt & 

Del Re, 2018). For controlled studies, a between-group effect size was also computed. When pre-

post data were available for both the treatment and control conditions, within-group effects were 

computed for each group separately. Then, the between-group effect was computed as the 

difference between within-group effects (i.e., Becker’s [1988] del). This effect size has the 

advantage of accounting for baseline data. When within-group effects were not available (e.g., 

outcomes like persisting effects assessed only at post-treatment; Griffiths et al., 2006), a 
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between-group Cohen’s d was computed. To provide the most conservative estimate of 

controlled effects, we used data from the last available follow-up timepoint. For randomized 

controlled cross-over designs in which both groups ultimately received the active treatment (e.g., 

Ross et al., 2016), we used data from the last timepoint prior to cross-over. For within-person 

RCTs that included multiple dosages (e.g., Bershad et al., 2019), we compared the placebo 

condition with the highest dose condition. 

 In order to decrease the influence of selective reporting bias (Higgins & Green, 2008), we 

attempted to represent all outcome measures that were assessed. Authors were contacted 

regarding measures described in the Method section but not included in the Results section. 

When data remained missing at the time of analysis, we represented effects described in the text 

as non-significant as d=0.00. Authors were also contacted when adverse effects were not 

mentioned in the published report. 

Synthesis of Results 

 Using standard meta-analytic methods (Cooper et al., 2009), effects were aggregated first 

within measure (e.g., subscales of the Depression Anxiety and Stress Scale [Lovibond & 

Lovibond, 1995]) and then within study using the ‘MAd’ package (Del Re & Hoyt, 2014) in R 

(R Core Team, 2018). As noted previously, separate analyses examined effects for specific 

outcome domains. Meta-analytic effect sizes with an associated 95% confidence interval (CI) 

was computed when at least two studies were available for a specific estimate (Valentine, Pigott, 

& Rothstein, 2010). Summary effects were converted from Cohen’s d to Hedges’ g in order to 

account for small sample bias (Cooper et al., 2009). As appropriate, the sign for each effect was 

reversed so that a positive g always indicated improvement (e.g., decreased depression, increased 

well-being). Magnitude was interpreted based on Cohen’s (1988) guidelines. Separate aggregate 
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effect size estimates were computed for within-group effects at post-treatment and follow-up and 

for between-group effects at last available post-treatment assessment. Heterogeneity was 

characterized using I2 (i.e., proportion of heterogeneity that is between-study heterogeneity) and 

interpreted based on Higgins et al.’s (2003) guidelines. Random effects models with weighting 

based on the inverse of the variance of each study’s effect size was implemented through the 

‘metafor’ package (Viechtbauer, 2010). 

Risk of Bias across Studies 

 We assessed publication bias using trim-and-fill analyses in the ‘metafor’ package. When 

funnel plot asymmetry was detected, an adjusted effect size was computed with studies imputed 

to account for asymmetry. Due to the small number of studies in some analyses, which limits 

statistical power, these tests were considered exploratory. In addition, we calculated the fail-safe 

Ns to represent the number of non-significant results that would need to exist to nullify an 

observed effect (Rosenthal, 1979). 

Additional Analyses 

 We tested four study-level characteristics as moderators. These included the psychedelic 

type (coded as 1=psilocybin, 0=LSD or ayahuasca), whether the sample was clinical (i.e., 

required elevated symptoms of a medical/psychiatric diagnosis for inclusion) or non-clinical (i.e., 

healthy controls), whether behavioral support was provided (e.g., pre-treatment preparation), and 

percentage female. Psilocybin was compared with LSD or ayahuasca as the majority of studies 

investigated psilocybin (k=14). Insufficient studies were available to adequately compare 

psilocybin with LSD (k=4) and ayahuasca (k=6) separately, or LSD and ayahuasca with each 

other. We also conducted sensitivity analyses with outliers excluded. There are several methods 

for identifying outliers in meta-analysis (Viechtbauer & Cheung, 2010). We used the 
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‘find.outliers’ function provided by Harrer, Cuijpers, Furukawa, and Ebert (2019) which defines 

an outlier as a study whose confidence interval does not overlap the omnibus effect confidence 

interval. 

Results 

Study Selection 

 Our search produced a total of 14,591 citations. After removing 4,540 duplicates, 10,051 

unique titles and/or abstracts were reviewed. After applying our exclusion criteria (Figure 1), we 

retained 34 studies representing 24 unique samples and 549 participants (see Supplemental 

Materials Table 2 for a list of the 34 studies). Studies were published between 2006 and 2020. 

Study Characteristics 

 Study-level characteristics are reported in Table 1. Half of the studies used single-group 

pre-post designs (50.0%) with the remainder being within-group RCTs (i.e., participants received 

all conditions in random order; 16.7%), or between-group RCTs (33.3%). The majority of 

studies tested psilocybin (58.3%) with 25.0% testing ayahuasca and 16.7% testing LSD. Dosages 

of each psychedelic and placebo control conditions are listed in Supplemental Materials Table 3. 

Post-test assessment occurred on average at 5.54 weeks post-treatment (SD=6.48, range=0 to 

26.00). Most studies (54.2%) included a follow-up assessment. For studies with a follow-up 

assessment, last follow-up occurred on average 53.34 weeks (SD=64.25) post-treatment (range=3 

to 234.90). Retention at post-treatment was 94.5% (SD=10.0) and 85.6% (SD=16.9) at follow-up. 

 Sample sizes were generally small, on average 22.88 participants (SD=17.42, range=6 to 

85). Mean age was 42.13 years old and the samples were 51.5% female. Among the studies that 

reported race/ethnicity (37.5% of studies), 74.6% were non-Hispanic white or Caucasian. Studies 

were conducted in the US (45.8%), Europe (41.7%), and Brazil (12.5%). Approximately half of 
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the studies (45.8%) included participants with clinical conditions. The most common clinical 

condition was depression (k=4). Other clinical conditions included cancer/life-threatening 

diseases with comorbid anxiety and/or depression (k=3), alcohol dependence (k=1), smoking 

(k=1), and AIDS (k=1). 

Risk of Bias within Studies 

 Risk of bias varied, often based on whether a single-group design was used 

(Supplemental Materials Table 4). Single-group designs lacked randomization and other features 

(e.g., blinding) that increase confidence that effects are associated with the active treatment. Risk 

of bias also varied across domains (Figure 2). Blinding of participants and personnel and 

blinding of outcome assessment were the domains most at risk for bias. Selective reporting bias 

was commonly rated as unclear due to difficulty determining whether the reported outcomes 

were planned. 

Results of Individual Studies 

 Effect size-level data are reported by study, domain, timepoint, and design in 

Supplemental Materials Table 5. The outcome measures included across studies are listed in 

Supplemental Materials Table 6 along with their corresponding domain. 

Synthesis of Results  

Adverse effects. Adverse effects were available for 79.2% of studies (Supplemental 

Materials Table 3). Among those reporting adverse effects, none reported serious adverse effects 

(e.g., death, hospitalization). Commonly reported transient adverse effects included headache, 

anxiety, nausea, and increased blood pressure. 

 Several studies (29.2%) also included measures of longer-term adverse effects that could 

be used to quantify the magnitude of these effects (e.g., psychotic symptoms, mania, persisting 
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negative effects; see Supplemental Materials Table 6). There was no evidence that psychedelics 

increased risk for adverse effects. In fact, within-group effects suggested decreased adverse 

effects at post-treatment and follow-up (gs=0.40 and 0.50, respectively; Table 2). As noted 

above, a positive effect size indicates a reduction in adverse effects. Heterogeneity was low for 

within-group pre-post comparisons but moderate to high for within-group pre-follow-up and 

between-group comparisons. 

 Within-group effects. Psychedelics showed statistically significant within-group 

improvements across several outcome domains at both post-treatment and follow-up (Table 2, 

Figure 3). Domains showing beneficial effects included targeted symptoms within psychiatric 

samples, depression within samples with depression, negative affect, positive affect, social 

outcomes, and existential/spiritual outcomes. Associated effect sizes ranged from gs=0.44 

(positive affect) to 2.06 (depression) and were fairly similar in magnitude at post-treatment and 

follow-up. Psychedelics showed improvements in behavior and mindfulness at post-treatment, 

although estimates were not available at follow-up. Psychedelics were not associated with 

changes in big five personality dimensions, with the exception of openness which showed a 

small increase. Heterogeneity was generally high (I2>50%). 

 Between-group effects. Moderate to large and statistically significant between-group 

effects favored psychedelics relative to placebo controls across several outcome domains at 

longest follow-up. These included targeted symptoms within psychiatric samples, negative 

affect, positive affect, social outcomes, behavior, and existential/spiritual outcomes. Effect sizes 

ranged from gs=0.84 to 1.16. There was no evidence of between-group effects on personality. 

Heterogeneity was generally high (I2>50%). 

Risk of Bias across Studies 
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 There was evidence of funnel plot asymmetry (i.e., publication bias) in eight models 

(Table 2). Statistical significance was not impacted by this adjustment, with one exception 

(within-group pre-post effect on social outcomes which became non-significant, g=0.43 [-0.10, 

0.97]). Fail-safe Ns ranged from 0 to 803. Based on Rosenberg’s (2005) guidelines (i.e., fail-safe 

N>5n + 10, where n=number of published studies), within-group effects on adverse effects, 

social outcomes, openness, and mindfulness as well as between-group effects on behavior were 

not robust against publication bias.  

Additional Analyses 

 Due to insufficient studies, not all moderators could be tested for all models (see 

Supplemental Materials Table 7). Clinical samples were associated with larger improvements for 

some comparisons in the domains of negative affect, positive affect, adverse effects, 

existential/spiritual outcomes, and extraversion. Psychedelic type did not moderate effects, with 

the exception of within-group pre-post effects on mindfulness for which psilocybin produced 

larger increases. Presence of behavioral support did not moderate effects. Percentage female did 

not moderate effects, with the exception within-group pre-follow-up effects on extraversion for 

which higher percentage female was associated with smaller increases. 

 Models with outliers removed are reported in Supplemental Materials Table 8. No 

significance tests changed as a result of this and effect sizes were similar in magnitude (change 

in g≤0.26). 

Discussion 

 To our knowledge, this is the first comprehensive meta-analysis of experimental studies 

testing the post-acute effects of psychedelics.1 Although based on a relatively small number of 

 
1 Since the time of submission, Luoma et al. (in press) published a meta-analysis of nine placebo-controlled RCTs 

that was restricted to primary outcomes and included trials testing MDMA. 
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studies and participants (k=34 studies and 24 unique samples, n=549), results suggest 

psychedelics may produce beneficial effects. Most relevant for psychiatric samples, large and 

statistically significant effects were detected for targeted symptoms (g=1.08) when psychedelics 

were compared with placebo controls in RCTs. As points of comparison, this effect is on par or 

larger than that achieved by psychotherapy relative to waitlist (e.g., d=0.80; Wampold & Imel, 

2015) and antidepressants relative to placebo (e.g., ds=0.42 to 0.17; Cipriani et al., 2018). 

Moreover, this effect appears robust to publication bias and not influenced by outliers. 

Psychedelics also compared favorably with placebo controls on measures related to negative and 

positive affect; on measures of social, behavior, and existential/spiritual outcomes; and on 

depression in samples with depression (although effect on behavior was not robust to fail-safe 

N). The superiority over placebo controls supports the possibility of specific effects, however 

this conclusion is necessarily uncertain given difficultly blinding psychedelics. Within-group 

effects were similar in magnitude and statistical significance, and support the notion that 

beneficial effects may persist at follow-up. Although adverse effects were not available for 

20.8% studies, effects reported were transient and no serious adverse events occurred. 

Quantitative assessment of longer-term adverse effects similarly suggests that transient 

psychological effects do not typically remain elevated during the post-acute period and may even 

reduce in some instances. Evidence supporting the effects of psychedelics on personality and 

mindfulness were less compelling and less robust to test of publication bias. 

 Due to the limited number of studies and variation across studies in design features, we 

were limited in our ability to test moderators. Nonetheless, it appears that some effects may be 

larger for clinical samples. Psychedelic type, presence of behavioral support, and percentage 

female generally did not moderate effects, although confounding with other design 
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characteristics (e.g., amount of behavioral support, clinical sample) makes these null findings 

tenuous. It does appear that moderate to large reductions in psychiatric symptoms have been 

achieved in studies testing psilocybin with relatively little behavioral support (e.g., one to three 

sessions; Carhart-Harris et al., 2018; Grob et al., 2011). Future clinical trials and meta-analyses 

should clarify the requisite dosage of behavioral support. 

 Although the most comprehensive quantitative review to date, our study remained limited 

in sample size and associated statistical power. Indeed, the sample available in the entire 

literature reviewed (n=549) is considerably smaller than that from large-scale RCTs (e.g., n=952 

in Project MATCH; Project Match Research Group, 1998). This highlights the inherent 

uncertainty in conclusions drawn. An additional complication is the degree to which 

generalizations can be made from the individuals who chose to participate in the available 

experimental studies, given psychedelics remain Schedule I substances in most study locations. 

While selection bias may have produced inflated effect size estimates (e.g., selecting individuals 

most open to the possibility of change through psychedelic treatments, higher expectancy), some 

studies included healthy controls with previous use of psychedelics which could have created 

ceiling effects (i.e., therapeutic effects were achieved at baseline through prior use). A relatively 

modest amount of racial/ethnic diversity and a lack of reporting on sample race/ethnicity in the 

available studies is another important limitation that must be addressed (Michaels, Purdon, 

Collins, & Williams, 2018). While we attempted to aggregate effects in conceptually coherent 

ways, there remained methodological heterogeneity (e.g., psychedelic dose, provision of 

behavioral support) that was either not modeled or tested in underpowered ways. This makes it 

impossible to provide recommendations regarding the specific treatment characteristics most 
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strongly linked to beneficial effects. Similarly, although results generally did not change when 

accounting for publication bias, trim-and-fill analyses were also likely underpowered. 

 A broader potentially more pernicious limitation is risk of bias within the available 

studies. As noted, obviously psychoactive substances may be particularly difficult to adequately 

double blind. However, several studies included features that may increase the strength of the 

placebo condition (e.g., using methylphenidate or other psychoactive agents, making specific 

treatment conditions and study aims ambiguous; Griffiths et al., 2006). Two potential sources of 

bias that would be relatively straightforward to address are risks associated with attrition and 

selective reporting. None of the included studies explicitly used an intention-to-treat analysis, 

although this would be a straightforward way to address attrition bias. Of note, studies rated here 

as low on attrition bias generally had no attrition. Selective reporting could be reduced through 

more consistent pre-registration of study hypotheses. While several included studies were pre-

registered (e.g., clinicaltrials.gov), many were not, making it difficult to ascertain the degree to 

which the reported outcomes were specified a priori versus drawn from a larger number of 

unpublished outcomes (i.e., increasing risk for opportunistic bias; DeCoster, Sparks, Sparks, 

Sparks, & Sparks, 2015). It did not appear that any of the included studies published their 

hypotheses using the Open Science Framework or similar platforms (e.g., AsPredicted.Org). 

While perhaps unsurprising given these platforms are relatively new (Foster & Deardorff, 2017) 

and some contemporary research on psychedelics has been exploratory in nature and may not 

have had a priori hypotheses, explicit pre-registration of study hypotheses and analysis plans 

could help reduce selective reporting bias and increase confidence in this body of literature. 

 These limitations notwithstanding, the current study joins the two previous meta-analyses 

(Krebs & Johansen, 2012; Goldberg et al., 2020) suggesting that psychedelics are a class of 
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substances worthy of further exploration.2 Careful, large-scale, placebo-controlled RCTs are 

especially needed to clarify the empirical status for specific clinical conditions (e.g., depression) 

as well as for non-clinical applications. Particularly promising applications may include the use 

of psilocybin for the treatment of anxiety and depression (Goldberg et al., 2020), although 

ayahuasca and LSD may also prove beneficial for these indications. While based on only one 

study each in the contemporary period, the use of psilocybin for smoking cessation and LSD for 

alcohol use are also promising avenues for future exploration, given the prevalence, health 

burden, and recalcitrance associated with both nicotine and alcohol use disorders. Future studies 

could pursue the pairing of psychedelics with behavioral interventions and non-

psychotherapeutic approaches (e.g., meditation retreats; Smigielski et al., 2019b) to enhance 

well-being and support flourishing in both clinical and non-clinical samples. 

 However, it is crucial that future work investigating clinical and non-clinical applications 

of psychedelics carefully evaluate adverse effects. While we found no clear evidence of 

persistent adverse effects, many of the included studies excluded individuals with personal or 

family histories of psychiatric conditions (e.g., bipolar disorder, psychotic disorders). Future 

studies using alternative designs (e.g., naturalistic and population-based surveys, case reports); 

extending long-term follow-up to measure protracted effects and naturalistic use in trial 

participants; and examining safety in previously excluded samples (e.g., contraindicated family 

histories; personality disorder) may help clarify potential risks. 
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Table 1. Study characteristics 

 
Study Design Sample Psychedelic Behav Ntx Ncont Wkpost WkFU Age % Fem % White Retpost RetFU Country 

Anderson-2019 Single group pre-post AIDS survivors psilocybin Yes 18 NA NA NA NA NA NA 100 NA US 

Barrett-2020 Single group pre-post healthy psilocybin Yes 12 NA 1 4 32.1 58 100 100 NA US 

Bershad-2019 Within-group RCT healthy LSD No 20 NA 0 NA 25 60 45 55 NA US 

Bogenschutz-2015 Single group pre-post alcohol dependence psilocybin Yes 10 NA 1 24 40.1 40 30 90 90 US 

Carhart-Harris-2012 Within-group RCT healthy psilocybin No 15 NA 2 NA 30.5 13 NA 100 NA England 

Carhart-Harris-2016b Within-group RCT healthy LSD No 20 NA 2 NA 30.9 20 NA 100 NA England 

Carhart-Harris-2018a Single group pre-post depression psilocybin Yes 20 NA 1 26 44.1 30 75 95 95 England 

Gasser-2014 Between-group RCT anxiety + life-threat disease LSD Yes 8 4 8 52 51.7 36 NA 92 75 Switzerland 

Griffiths-2006 Between-group RCT religious/spiritual healthy psilocybin Yes 15 15 8 56 46 61 NA 100 100 US 

Griffiths-2011 Within-group RCT healthy psilocybin Yes 18 NA 4 56 46 56 NA 100 100 US 

Griffiths-2016 Between-group RCT cancer + depression/anxiety psilocybin Yes 29 27 5 26 56.3 49 94 91 82 US 

Griffiths-2018 Between-group RCT healthy psilocybin Yes 57 28 26 NA 42 60 NA 88 NA US 

Grob-2011 Between-group RCT cancer + anxiety psilocybin Yes 6 6 2 26 47 92 NA 100 67 US 

Johnson-2014 Single group pre-post smokers psilocybin Yes 15 NA 15 130.5 51 33 93 100 80 US 

Madsen-2020 Single group pre-post healthy psilocybin No 10 NA 12 NA 28.4 40 NA 100 NA Denmark 

Osorio-2015 Single group pre-post depression ayahuasca Yes 6 NA 0 3 44.2 67 NA 100 100 Brazil 

Palhano-Fontes-2019 Between-group RCT depression ayahuasca No 17 18 1 NA 42.0 72 59 83 NA Brazil 

Ross-2016 Between-group RCT cancer + anxiety psilocybin Yes 16 15 7 234.9 56.3 62 90 90 45 US 

Sampedro-2017 Single group pre-post healthy ayahuasca No 16 NA 8 NA 38.9 38 NA 88 NA Spain 

Sanches-2016 Single group pre-post depression ayahuasca Yes 17 NA 0 3 42.7 82 NA 100 100 Brazil 

Schmid-2018 Single group pre-post healthy LSD No 16 NA 4 52 28.6 50 NA 100 94 Switzerland 

Smigielski-2019b Between-group RCT healthy psilocybin Yes 20 20 16 NA 51.7 39 NA 95 NA Switzerland 

Soler-2016 Single group pre-post healthy ayahuasca No 25 NA 0 NA 43.6 56 NA 100 NA Spain 

Soler-2018 Single group pre-post general population ayahuasca No 10 NA 4 NA 50 70 NA 100 NA Spain 
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Note: Behav = inclusion of behavioral support (e.g., preparation prior to psychedelic administration); N = sample size; tx = treatment; 

cont = control; Wkpost = week of post-treatment assessment; WkFU = week of follow-up assessment; Fem = female; Retpost = % of 

sample retained at post-treatment assessment; RetFU = % of sample retained at follow-up assessment;  NA = not available; life-threat 

disease = life-threatening disease.  
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Table 2. Meta-analytic estimates of effects of classical psychedelics across outcome domains 

 
Domain Comparison Timepoint N K ES [95% CI] I2 [95% CI] kimp ESadj FSN 

Targeted sx Within-group pre-post 126 10 1.70 [1.16, 2.23] 84.19 [65.56, 95.68] 0 1.70 [1.16, 2.23] 803 

Targeted sx Within-group pre-FU 142 9 1.37 [0.95, 1.80] 79.52 [53.83, 94.48] 0 1.37 [0.95, 1.80] 657 

Targeted sx Between-group pre-post 67 5 1.08 [0.74, 1.43] 0.00 [0.00, 93.15] 0 1.08 [0.74, 1.43] 69 

Depression Within-group pre-post 49 4 2.06 [1.41, 2.71] 62.58 [0.00, 97.86] 1 1.83 [1.10, 2.55] 152 

Depression Within-group pre-FU 42 3 1.57 [0.90, 2.24] 63.92 [0.00, 99.09] 0 1.57 [0.90, 2.24] 67 

Depression Between-group pre-post NA NA NA NA NA NA NA 

Neg affect Within-group pre-post 182 14 1.05 [0.60, 1.49] 89.09 [79.11, 96.21] 0 1.05 [0.60, 1.49] 818 

Neg affect Within-group pre-FU 157 10 0.99 [0.54, 1.43] 87.17 [72.29, 96.17] 0 0.99 [0.54, 1.43] 509 

Neg affect Between-group pre-post 82 6 0.87 [0.46, 1.28] 43.12 [0.00, 91.83] 2 0.67 [0.27, 1.08] 66 

Pos affect Within-group pre-post 139 7 0.44 [0.15, 0.73] 70.83 [24.71, 94.67] 0 0.44 [0.15, 0.73] 71 

Pos affect Within-group pre-FU 115 5 0.47 [0.13, 0.82] 73.08 [26.51, 96.83] 0 0.47 [0.13, 0.82] 47 

Pos affect Between-group pre-post 163 8 0.89 [0.52, 1.25] 71.45 [30.78, 93.59] 1 0.76 [0.33, 1.19] 214 

Adverse Within-group pre-post 23 2 0.40 [0.08, 0.71] 0.00 [0.00, 99.89] NA NA 2a 

Adverse Within-group pre-FU 23 2 0.50 [0.05, 0.95] 42.78 [0.00, 99.94] NA NA 5a 

Adverse Between-group pre-post 96 4 0.46 [-0.42, 1.33] 92.55 [74.26, 99.52] 0 0.46 [-0.42, 1.33] 9 

Social Within-group pre-post 90 4 0.81 [0.36, 1.25] 49.16 [0.00, 98.69] 2 0.43 [-0.10, 0.97] 25a 

Social Within-group pre-FU 41 3 0.53 [0.16, 0.90] 24.88 [0.00, 97.64] 0 0.53 [0.16, 0.90] 10a 

Social Between-group pre-post 95 4 1.13 [0.76, 1.51] 35.87 [0.00, 96.61] 0 1.13 [0.76, 1.51] 84 

Behavior Within-group pre-post 87 3 1.47 [0.90, 2.04] 33.57 [0.00, 99.89] NA NA 28 

Behavior Within-group pre-FU NA NA NA NA NA NA NA 

Behavior Between-group pre-post 76 3 1.16 [0.78, 1.53] 0.00 [0.00, 98.23] NA NA 24a 

Exist/spirit Within-group pre-post 159 8 0.56 [0.35, 0.76] 50.73 [0.00, 88.07] 2 0.48 [0.28, 0.68] 170 

Exist/spirit Within-group pre-FU 145 7 0.52 [0.27, 0.76] 62.51 [13.36, 89.69] 0 0.52 [0.27, 0.76] 111 

Exist/spirit Between-group pre-post 120 5 0.84 [0.53, 1.16] 50.90 [0.00, 94.23] 2 0.64 [0.28, 1.00] 103 

Openness Within-group pre-post 124 5 0.21 [0.04, 0.38] 0.00 [0.00, 37.54] 0 0.21 [0.04, 0.38] 5a 

Openness Within-group pre-FU 92 5 0.20 [0.00, 0.40] 0.00 [0.00, 77.94] 0 0.20 [0.00, 0.40] 2a 
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Openness Between-group pre-post 85 3 0.07 [-0.22, 0.36] 0.00 [0.00, 78.27] 0 0.07 [-0.22, 0.36] 0 

Neuroticism Within-group pre-post 124 5 0.06 [-0.11, 0.23] 0.00 [0.00, 88.92] 0 0.06 [-0.11, 0.23] 0 

Neuroticism Within-group pre-FU 92 5 0.16 [-0.05, 0.36] 4.88 [0.00, 87.32] 0 0.16 [-0.05, 0.36] 1 

Neuroticism Between-group pre-post 85 3 0.00 [-0.29, 0.29] 0.00 [0.00, 0.00] 0 0.00 [-0.29, 0.29] 0 

Extraversion Within-group pre-post 124 5 0.04 [-0.13, 0.21] 0.00 [0.00, 0.00] 3 0.01 [-0.13, 0.15] 0 

Extraversion Within-group pre-FU 92 5 0.18 [-0.09, 0.44] 41.19 [0.00, 93.22] 0 0.18 [-0.09, 0.44] 1 

Extraversion Between-group pre-post 85 3 0.00 [-0.29, 0.29] 0.00 [0.00, 0.00] 0 0.00 [-0.29, 0.29] 0 

Agreeable Within-group pre-post 124 5 0.05 [-0.12, 0.23] 0.00 [0.00, 53.53] 0 0.05 [-0.12, 0.23] 0 

Agreeable Within-group pre-FU 92 5 -0.02 [-0.21, 0.18] 0.00 [0.00, 59.10] 0 -0.02 [-0.21, 0.18] 0 

Agreeable Between-group pre-post 85 3 0.09 [-0.20, 0.38] 0.00 [0.00, 87.19] 0 0.09 [-0.20, 0.38] 0 

Conscientious Within-group pre-post 124 5 0.02 [-0.15, 0.19] 0.00 [0.00, 84.35] 1 -0.01 [-0.17, 0.15] 0 

Conscientious Within-group pre-FU 92 5 0.17 [-0.03, 0.36] 0.00 [0.00, 85.92] 0 0.17 [-0.03, 0.36] 2 

Conscientious Between-group pre-post 85 3 0.00 [-0.29, 0.29] 0.00 [0.00, 0.00] 0 0.00 [-0.29, 0.29] 0 

Mindfulness Within-group pre-post 81 5 0.45 [0.14, 0.77] 60.84 [0.00, 95.86] 0 0.45 [0.14, 0.77] 33a 

Mindfulness Within-group pre-FU NA NA NA NA NA NA NA 

Mindfulness Between-group pre-post NA NA NA NA NA NA NA 

Note: N = sample size; K = number of studies; CI = confidence interval; kimp = number of studies imputed for trim-and-fill 

adjustment; ESadj = trim-and-fill adjusted effect size; FSN = fail-safe N; Targeted sx = targeted symptoms within psychiatric samples; 

Depression = depression outcomes restricted to samples with depression; Neg = negative; Pos = positive; Exist/spirit = Existential / 

spiritual; ES = effect size in Hedges’ g units; FU = follow-up; NA = not available. Estimates based on k = 1 not included. a = 

statistically significant result not robust to publication bias based on Rosenberg’s (2005) guidelines (i.e., fail-safe N > 5n + 10, where 

n = number of published studies). 
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Figure 1. PRISMA flow diagram   

 

 
 

10051 title-abstract reviews 
screened 

Excluded at title-abstract review level 
4817 not experimental study 
3485 not classical psychedelic  
706 duplicate 
503 not humans 
177 outside date range 
120 no quantitative data 
11 no psychological measures 
2 no new data 
 

230 full text reviews 

34 studies / 24 samples included meta-analyses 

Excluded at full text review level 
119 acute effects only 
36 no new data 
15 no psychological measures 
8 no quantitative data 
8 not experimental study 
4 not classical psychedelic 
2 not humans 
2 no baseline data 
2 duplicate 

5389 retrieved from EBSCO (PubMed, CINAHL, PsycINFO) 
6650 retrieved from Scopus 
2167 retrieved from Web of Science 
380 retrieved from Cochrane 
5 retrieved from hand searching 
 
 

4540 duplicates removed 
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Figure 2. Cochrane risk of bias assessment. Random sequence = random sequence generation; 

Allocat Concealment = allocation concealment; Blinding Person/Partic = blinding of personnel 

and participants; Blind Outcome = blinding of outcome assessment; Attrition bias = incomplete 

outcome data.   

Selective Reporting

Attrition Bias

Blind Outcome

Blinding Person/Partic

Allocat Concealment

Random Sequence

0% 25% 50% 75% 100%

R
is

k
 o

f 
B

ia
s
 D

o
m

a
in

Risk Level

High

Unclear

Low



Running head: Post-acute effects of psychedelics 

 38 

 
 

Figure 3. Forest plots displaying effects of classical psychedelics across psychological outcome 

domains. Each point represents an effect size estimates (Hedges’ g units) and a corresponding 

95% confidence interval. Targeted sx = targeted symptoms within psychiatric samples; 

Depression = depression outcomes restricted to samples with depression; Neg = negative; Pos = 

positive; Exist/spirit = Existential / spiritual; ES = effect size in Hedges’ g units; FU = follow-up; 

NA = not available. 
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Supplemental Materials Table 1. Specific search terms for six data bases searched 

 

Database Search string Fields 

PubMed (psilocybin OR lysergic acid diethylamide OR LSD OR ayahuasca OR psychedelic*) AND (mental 

disorders/diagnosis OR behavioral symptoms/diagnosis OR mental disorders/therapy OR behavioral 

symptoms/therapy OR antidepressant* OR behavioral symptom* OR bipolar OR depression OR 

depressive OR emotional OR mental OR mental disorders OR mental health OR mental illness* OR 

psychiat* OR psychosis OR schizophren* OR suicid* OR wellbeing OR anx* OR mood OR PTSD 

OR posttraumatic stress disorder OR post-traumatic stress disorder OR ADHD OR attention deficit 

OR substance use OR substance abuse OR alcohol OR SUD OR addiction OR eating disorder OR 

anorexia OR bulimia OR binge eating disorder OR well-being OR wellbeing OR quality of life OR 

life satisfaction OR happiness OR healthy) 

all fields 

CINAHL (psilocybin OR lysergic acid diethylamide OR LSD OR ayahuasca OR psychedelic*) AND (mental 

disorders/diagnosis OR behavioral symptoms/diagnosis OR mental disorders/therapy OR behavioral 

symptoms/therapy OR antidepressant* OR behavioral symptom* OR bipolar OR depression OR 

depressive OR emotional OR mental OR mental disorders OR mental health OR mental illness* OR 

psychiat* OR psychosis OR schizophren* OR suicid* OR wellbeing OR anx* OR mood OR PTSD 

OR posttraumatic stress disorder OR post-traumatic stress disorder OR ADHD OR attention deficit 

OR substance use OR substance abuse OR alcohol OR SUD OR addiction OR eating disorder OR 

anorexia OR bulimia OR binge eating disorder OR well-being OR wellbeing OR quality of life OR 

life satisfaction OR happiness OR healthy) 

all fields 

PsycINFO (psilocybin OR lysergic acid diethylamide OR LSD OR ayahuasca OR psychedelic*) AND (mental 

disorders/diagnosis OR behavioral symptoms/diagnosis OR mental disorders/therapy OR behavioral 

symptoms/therapy OR antidepressant* OR behavioral symptom* OR bipolar OR depression OR 

depressive OR emotional OR mental OR mental disorders OR mental health OR mental illness* OR 

psychiat* OR psychosis OR schizophren* OR suicid* OR wellbeing OR anx* OR mood OR PTSD 

OR posttraumatic stress disorder OR post-traumatic stress disorder OR ADHD OR attention deficit 

OR substance use OR substance abuse OR alcohol OR SUD OR addiction OR eating disorder OR 

anorexia OR bulimia OR binge eating disorder OR well-being OR wellbeing OR quality of life OR 

life satisfaction OR happiness OR healthy) 

all fields 
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Scopus ( psilocybin  OR  "lysergic acid diethylamide"  OR  lsd  OR  ayahuasca  OR  psychedelic* )  AND  

( "mental disorders/diagnosis"  OR  "behavioral symptoms/diagnosis"  OR  "mental 

disorders/therapy"  OR  "behavioral symptoms/therapy"  OR  antidepressant*  OR  "behavioral 

symptom*"  OR  bipolar  OR  depression  OR  depressive  OR  emotional  OR  mental  OR  "mental 

disorders"  OR  "mental health"  OR  "mental illness*"  OR  psychiat*  OR  psychosis  OR  

schizophren*  OR  suicid*  OR  wellbeing  OR  anx*  OR  mood  OR  ptsd  OR  "posttraumatic 

stress disorder"  OR  "post-traumatic stress disorder"  OR  adhd  OR  "attention deficit"  OR  

"substance use"  OR  "substance abuse"  OR  alcohol  OR  sud  OR  addiction  OR  "eating 

disorder"  OR  anorexia  OR  bulimia  OR  "binge eating disorder"  OR  "well-being"  OR  

wellbeing  OR  "quality of life"  OR  "life satisfaction"  OR  happiness  OR  healthy )  

title, abstract, 

keywords 

Web of 

Science 

(psilocybin OR lysergic acid diethylamide OR LSD OR ayahuasca OR psychedelic*) AND (mental 

disorders/diagnosis OR behavioral symptoms/diagnosis OR mental disorders/therapy OR behavioral 

symptoms/therapy OR antidepressant* OR behavioral symptom* OR bipolar OR depression OR 

depressive OR emotional OR mental OR mental disorders OR mental health OR mental illness* OR 

psychiat* OR psychosis OR schizophren* OR suicid* OR wellbeing OR anx* OR mood OR PTSD 

OR posttraumatic stress disorder OR post-traumatic stress disorder OR ADHD OR attention deficit 

OR substance use OR substance abuse OR alcohol OR SUD OR addiction OR eating disorder OR 

anorexia OR bulimia OR binge eating disorder OR well-being OR wellbeing OR quality of life OR 

life satisfaction OR happiness OR healthy) 

all fields 

Cochrane (psilocybin OR lysergic acid diethylamide OR LSD OR ayahuasca OR psychedelic*) AND 

(antidepressant* OR behavioral symptom* OR bipolar OR depression OR depressive OR emotional 

OR mental OR mental disorders OR mental health OR mental illness* OR psychiat* OR psychosis 

OR schizophren* OR suicid* OR wellbeing OR anx* OR mood OR PTSD OR posttraumatic stress 

disorder OR post-traumatic stress disorder OR ADHD OR attention deficit OR substance use OR 

substance abuse OR alcohol OR SUD OR addiction OR eating disorder OR anorexia OR bulimia 

OR binge eating disorder OR well-being OR wellbeing OR quality of life OR life satisfaction OR 

happiness OR healthy) 

title, abstract, 

keywords; 

restricted to 

trials 
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Supplemental Materials Table 2. Secondary publications 

 

Study Secondary publications 

Anderson-2019 none 

Barrett-2020 none 

Bershad-2019 none 

Bogenschutz-2015 none 

Carhart-Harris-2012 none 

Carhart-Harris-2016b none 

Carhart-Harris-2018a Carhart-Harris-2016a; Erritzoe-2018; Lyons-2018a; Lyons-2018b; Stroud-2018 

Gasser-2014 none 

Griffiths-2006 Griffiths-2008; MacLean-2011 

Griffiths-2011 MacLean-2011 

Griffiths-2016 none 

Griffiths-2018 none 

Grob-2011 none 

Johnson-2014 Johnson-2017 

Madsen-2020 none 

Osorio-2015 none 

Palhano-Fontes-2019 none 

Ross-2016 Aigen-Liebes-2020 

Sampedro-2017 none 

Sanches-2016 none 

Schmid-2018 none 

Smigielski-2019b Smigielski-2019a 

Soler-2016 none 

Soler-2018 none 

Note: All studies listed here provided unique data included in the current meta-analysis. Studies published using the same primary 

sample but not providing eligible data (e.g., neuroimaging studies without psychological measures) are not included here.  
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Supplemental Materials Table 3. Maximum psychedelic dose, control condition, and adverse effects by study 

 

Study Max Dose Control Adverse effects 

Anderson-2019 .30 mg/kg psilocybin NA No serious AE 

Barrett-2020 25 mg/70 kg 

psilocybin 

NA No serious AE; expected AEs (e.g., 

headache) 

Bershad-2019 26 ug LSD 0 ug LSD No adverse events 

Bogenschutz-2015 .40 mg/kg psilocybin NA No serious AE; mild headaches, nausea, 

diarrhea, insomnia 

Carhart-Harris-2012 2 mg IV psilocybin saline unclear 

Carhart-Harris-2016b 75 ug LSD in 10 ml 

saline 

saline unclear 

Carhart-Harris-2018a 25 mg psilocybin NA No serious AE; transient anxiety, headaches, 

nausea, paranoia 

Gasser-2014 200 ug LSD 20 ug LSD No serious AE; transient psychological 

effects (anger, anxiety, distress), feeling cold, 

gait disturbance, bradyphrenia, 

hyperhidrosis, mydriasis, tachyphrenia 

Griffiths-2006 30 mg/70 kg 

psilocybin 

40 mg/70 kg 

methyphenidate 

No serious AE; transient anxiety/dysphoria, 

transient psychotic symptoms (ideas of 

reference, paranoia) 

Griffiths-2011 30 mg/70 kg 

psilocybin 

0 mg 

psilocybin 

No serious AE; transient anxiety/fear, 

paranoia 

Griffiths-2016 30 mg psilocybin 1 or 3 mg/70 

kg psilocyin 

No serious AE; transient anxiety, headaches, 

nausea, paranoia, elevated blood pressure 
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Griffiths-2018 30 mg/70 kg 

psilocybin 

1 mg/70 kg 

psilocybin 

No serious AE; increased blood pressure 

Grob-2011 .20 mg/kg psilocybin niacin No serious AE; slight increase in blood 

pressure and heart rate, no adverse 

psychological effects reported 

Johnson-2014 30 mg/70 kg 

psilocybin 

NA No serious AE; transient anxiety/fear 

Madsen-2020 .3 mg/kg psilocybin NA No adverse events 

Osorio-2015 200 mL 0.8 mg/mL 

DMT, 0.21 mg/mL 

harmine, no 

harmaline 

NA No serious AE; transient changes in thought 

content and sensory perception, increased 

blood pressure 

Palhano-Fontes-2019 1 mL/kg of 0.36 

mg/mL of N, N-

DMT, 1.86 mg/ml of 

harmine, 0.24 mg/ml 

of harmaline, 1.20 

mg/ml of 

tetrahydroharmine 

water, yeast, 

citric acid, zinc 

sulfate, and 

caramel 

colorant 

No serious AE; psychological distress, 

nausea, vomiting 

Ross-2016 .30 mg/kg psilocybin niacin No serious AE; transient anxiety, headaches, 

nausea, paranoia, thought disorder, elevated 

blood pressure and heart rate 

Sampedro-2017 0.64 mg DMT / kg in 

45 mg DMT, 126 mg 

harmine, 26 mg 

tetrahydroharmine, 5 

mg harmaline 

NA unclear 

Sanches-2016 2.2 mL/kg of 0.8 

mg/mL DMT, 0.21 

mg/mL harmine, no 

harmaline 

NA No serious AE; vomiting, increased blood 

pressure, changes in thought content and 

sensory perception 
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Schmid-2018 200 ug LSD NA No serious AE; sleep difficulties 

Smigielski-2019b 315 ug/kg psilocybin lactose placebo No serious AE 

Soler-2016 43.6 mg DMT NA unclear 

Soler-2018 not reported NA unclear 

Note: AE = adverse event; NA = not applicable; Unclear = not reported. 

  



Running head: Post-acute effects of psychedelics 

 45 

Supplemental Materials Table 4. Study-level Cochrane risk of bias ratings 

 

Study Rand Seq Alloc Conceal Blind Person/Part Blind Out Attrit Bias Select Report 

Anderson-2019 high high high high unclear unclear 

Barrett-2020 high high high high low low 

Bershad-2019 unclear low low high high low 

Bogenschutz-2015 high high high low high low 

Carhart-Harris-2012 unclear unclear unclear high low unclear 

Carhart-Harris-2016b high high high high low low 

Carhart-Harris-2018a high high high high high low 

Gasser-2014 unclear low low high high low 

Griffiths-2006 unclear low low low low unclear 

Griffiths-2011 unclear low low low low unclear 

Griffiths-2016 unclear low high unclear high low 

Griffiths-2018 unclear low low low high high 

Grob-2011 unclear low high high high low 

Johnson-2014 high high high low low unclear 

Madsen-2020 high high high high low high 

Osorio-2015 high high high high low unclear 

Palhano-Fontes-2019 low low low unclear high low 

Ross-2016 low low high high high low 

Sampedro-2017 high high high high high high 

Sanches-2016 high high high high low unclear 

Schmid-2018 high high high high high high 

Smigielski-2019b unclear unclear high high high unclear 

Soler-2016 high high high high low unclear 

Soler-2018 high high high high low unclear 
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Note : Rand Seq = random sequence generation; Alloc Conceal = allocation concealment; BlindPerson/Partic = blinding of personnel 

and participants; Blind Out = blinding of outcome assessment; Attrition bias = incomplete outcome data; Select Report = selective 

reporting.
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Supplemental Materials Table 5. Study-level aggregate effect sizes separated by domain, 

comparison, and time point. 

 

Study Domain Comparison Timepoint ES Variance 

Bogenschutz-2015 Targeted sx within-group pre-post 0.55 0.06 

Grob-2011 Targeted sx within-group pre-post 0.63 0.11 

Ross-2016 Targeted sx within-group pre-post 1.13 0.07 

Osorio-2015 Targeted sx within-group pre-post 1.25 0.16 

Gasser-2014 Targeted sx within-group pre-post 1.77 0.21 

Griffiths-2016 Targeted sx within-group pre-post 1.86 0.06 

Sanches-2016 Targeted sx within-group pre-post 2.05 0.12 

Carhart-Harris-2018a Targeted sx within-group pre-post 2.08 0.11 

Palhano-Fontes-2019 Targeted sx within-group pre-post 3.02 0.29 

Johnson-2014 Targeted sx within-group pre-post 3.21 0.25 

Grob-2011 Targeted sx within-group pre-FU 0.24 0.08 

Bogenschutz-2015 Targeted sx within-group pre-FU 0.92 0.07 

Ross-2016 Targeted sx within-group pre-FU 1.11 0.06 

Carhart-Harris-2018a Targeted sx within-group pre-FU 1.20 0.06 

Gasser-2014 Targeted sx within-group pre-FU 1.34 0.13 

Osorio-2015 Targeted sx within-group pre-FU 1.35 0.18 

Griffiths-2016 Targeted sx within-group pre-FU 1.99 0.04 

Sanches-2016 Targeted sx within-group pre-FU 2.17 0.13 

Johnson-2014 Targeted sx within-group pre-FU 2.20 0.14 

Griffiths-2016 Targeted sx between-group pre-post 0.86 0.10 

Grob-2011 Targeted sx between-group pre-post 0.94 0.26 

Ross-2016 Targeted sx between-group pre-post 0.98 0.13 

Palhano-Fontes-2019 Targeted sx between-group pre-post 1.20 0.12 

Gasser-2014 Targeted sx between-group pre-post 2.22 0.45 

Osorio-2015 Depression within-group pre-post 1.21 0.16 

Carhart-Harris-2018a Depression within-group pre-post 2.08 0.11 

Sanches-2016 Depression within-group pre-post 2.14 0.14 

Palhano-Fontes-2019 Depression within-group pre-post 3.02 0.29 

Carhart-Harris-2018a Depression within-group pre-FU 1.20 0.06 

Osorio-2015 Depression within-group pre-FU 1.34 0.20 

Sanches-2016 Depression within-group pre-FU 2.28 0.15 

Palhano-Fontes-2019 Depression between-group pre-post 1.20 0.12 

Bershad-2019 Neg affect within-group pre-post 0.00 0.08 

Griffiths-2006 Neg affect within-group pre-post 0.00 0.06 

Bogenschutz-2015 Neg affect within-group pre-post 0.12 0.05 

Schmid-2018 Neg affect within-group pre-post 0.25 0.06 
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Grob-2011 Neg affect within-group pre-post 0.63 0.09 

Barrett-2020 Neg affect within-group pre-post 0.71 0.05 

Anderson-2019 Neg affect within-group pre-post 0.72 0.04 

Osorio-2015 Neg affect within-group pre-post 1.25 0.16 

Gasser-2014 Neg affect within-group pre-post 1.41 0.14 

Ross-2016 Neg affect within-group pre-post 1.51 0.08 

Griffiths-2016 Neg affect within-group pre-post 1.72 0.06 

Carhart-Harris-2018a Neg affect within-group pre-post 1.92 0.09 

Sanches-2016 Neg affect within-group pre-post 2.05 0.12 

Palhano-Fontes-2019 Neg affect within-group pre-post 3.02 0.29 

Schmid-2018 Neg affect within-group pre-FU 0.08 0.06 

Barrett-2020 Neg affect within-group pre-FU 0.22 0.04 

Bogenschutz-2015 Neg affect within-group pre-FU 0.32 0.06 

Grob-2011 Neg affect within-group pre-FU 0.42 0.07 

Gasser-2014 Neg affect within-group pre-FU 1.12 0.11 

Carhart-Harris-2018a Neg affect within-group pre-FU 1.24 0.06 

Ross-2016 Neg affect within-group pre-FU 1.32 0.06 

Osorio-2015 Neg affect within-group pre-FU 1.35 0.18 

Griffiths-2016 Neg affect within-group pre-FU 1.81 0.03 

Sanches-2016 Neg affect within-group pre-FU 2.17 0.13 

Griffiths-2006 Neg affect between-group pre-post 0.00 0.13 

Griffiths-2016 Neg affect between-group pre-post 0.88 0.09 

Ross-2016 Neg affect between-group pre-post 0.92 0.13 

Grob-2011 Neg affect between-group pre-post 0.92 0.21 

Palhano-Fontes-2019 Neg affect between-group pre-post 1.20 0.12 

Gasser-2014 Neg affect between-group pre-post 1.69 0.35 

Sampedro-2017 Pos affect within-group pre-post -0.09 0.06 

Griffiths-2006 Pos affect within-group pre-post 0.00 0.04 

Griffiths-2018 Pos affect within-group pre-post 0.29 0.01 

Barrett-2020 Pos affect within-group pre-post 0.56 0.05 

Ross-2016 Pos affect within-group pre-post 0.63 0.05 

Gasser-2014 Pos affect within-group pre-post 0.88 0.15 

Griffiths-2016 Pos affect within-group pre-post 0.95 0.04 

Griffiths-2006 Pos affect within-group pre-FU 0.00 0.03 

Ross-2016 Pos affect within-group pre-FU 0.29 0.04 

Barrett-2020 Pos affect within-group pre-FU 0.42 0.05 

Griffiths-2016 Pos affect within-group pre-FU 0.86 0.02 

Gasser-2014 Pos affect within-group pre-FU 0.94 0.14 

Griffiths-2018 Pos affect between-group pre-post 0.41 0.03 

Carhart-Harris-2016b Pos affect between-group pre-post 0.54 0.05 
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Griffiths-2006 Pos affect between-group pre-post 0.59 0.09 

Carhart-Harris-2012 Pos affect between-group pre-post 0.59 0.07 

Griffiths-2016 Pos affect between-group pre-post 0.80 0.07 

Smigielski-2019b Pos affect between-group pre-post 1.39 0.09 

Gasser-2014 Pos affect between-group pre-post 1.52 0.50 

Ross-2016 Pos affect between-group pre-post 1.86 0.10 

Osorio-2015 Adverse within-group pre-post 0.18 0.08 

Sanches-2016 Adverse within-group pre-post 0.50 0.04 

Osorio-2015 Adverse within-group pre-FU 0.23 0.08 

Sanches-2016 Adverse within-group pre-FU 0.69 0.04 

Griffiths-2006 Adverse between-group pre-post -0.10 0.10 

Griffiths-2018 Adverse between-group pre-post -0.09 0.03 

Carhart-Harris-2016b Adverse between-group pre-post 0.27 0.03 

Ross-2016 Adverse between-group pre-post 1.87 0.14 

Ross-2016 Social within-group pre-post 0.43 0.07 

Carhart-Harris-2018a Social within-group pre-post 0.83 0.08 

Griffiths-2011 Social within-group pre-post 1.21 0.09 

Ross-2016 Social within-group pre-FU 0.23 0.06 

Griffiths-2011 Social within-group pre-FU 0.72 0.07 

Carhart-Harris-2018a Social within-group pre-FU 0.77 0.15 

Smigielski-2019b Social between-group pre-post 0.81 0.08 

Griffiths-2018 Social between-group pre-post 0.96 0.04 

Griffiths-2006 Social between-group pre-post 1.30 0.14 

Ross-2016 Social between-group pre-post 1.82 0.16 

Griffiths-2011 Behavior within-group pre-post 1.21 0.09 

Carhart-Harris-2018a Behavior within-group pre-post 1.80 0.13 

Griffiths-2011 Behavior within-group pre-FU 0.72 0.07 

Griffiths-2018 Behavior between-group pre-post 1.13 0.05 

Griffiths-2006 Behavior between-group pre-post 1.23 0.14 

Griffiths-2006 Exist/spirit within-group pre-post 0.00 0.04 

Griffiths-2018 Exist/spirit within-group pre-post 0.42 0.01 

Carhart-Harris-2018a Exist/spirit within-group pre-post 0.46 0.12 

Griffiths-2011 Exist/spirit within-group pre-post 0.62 0.04 

Griffiths-2016 Exist/spirit within-group pre-post 0.70 0.03 

Schmid-2018 Exist/spirit within-group pre-post 0.72 0.06 

Johnson-2014 Exist/spirit within-group pre-post 0.85 0.08 

Ross-2016 Exist/spirit within-group pre-post 0.88 0.05 

Griffiths-2006 Exist/spirit within-group pre-FU 0.00 0.02 

Barrett-2020 Exist/spirit within-group pre-FU 0.43 0.08 

Carhart-Harris-2018a Exist/spirit within-group pre-FU 0.47 0.12 



Running head: Post-acute effects of psychedelics 

 50 

Griffiths-2011 Exist/spirit within-group pre-FU 0.56 0.04 

Ross-2016 Exist/spirit within-group pre-FU 0.60 0.04 

Griffiths-2016 Exist/spirit within-group pre-FU 0.77 0.02 

Schmid-2018 Exist/spirit within-group pre-FU 0.86 0.07 

Griffiths-2016 Exist/spirit between-group pre-post 0.47 0.05 

Griffiths-2018 Exist/spirit between-group pre-post 0.64 0.03 

Ross-2016 Exist/spirit between-group pre-post 0.86 0.08 

Griffiths-2006 Exist/spirit between-group pre-post 1.07 0.09 

Smigielski-2019b Exist/spirit between-group pre-post 1.38 0.08 

Schmid-2018 Openness within-group pre-post 0.03 0.06 

Griffiths-2018 Openness within-group pre-post 0.20 0.02 

Madsen-2020 Openness within-group pre-post 0.23 0.07 

Griffiths-2011 Openness within-group pre-post 0.27 0.06 

Griffiths-2006 Openness within-group pre-post 0.27 0.03 

Schmid-2018 Openness within-group pre-FU -0.04 0.06 

Barrett-2020 Openness within-group pre-FU 0.10 0.07 

Griffiths-2011 Openness within-group pre-FU 0.22 0.06 

Griffiths-2006 Openness within-group pre-FU 0.23 0.03 

Carhart-Harris-2018a Openness within-group pre-FU 0.42 0.05 

Griffiths-2006 Openness between-group pre-post 0.00 0.13 

Griffiths-2018 Openness between-group pre-post 0.00 0.06 

Carhart-Harris-2016b Openness between-group pre-post 0.15 0.05 

Schmid-2018 Neuroticism within-group pre-post -0.03 0.06 

Griffiths-2018 Neuroticism within-group pre-post 0.00 0.02 

Griffiths-2011 Neuroticism within-group pre-post 0.05 0.05 

Griffiths-2006 Neuroticism within-group pre-post 0.05 0.03 

Madsen-2020 Neuroticism within-group pre-post 0.51 0.08 

Griffiths-2011 Neuroticism within-group pre-FU 0.00 0.05 

Griffiths-2006 Neuroticism within-group pre-FU 0.00 0.03 

Schmid-2018 Neuroticism within-group pre-FU 0.15 0.06 

Barrett-2020 Neuroticism within-group pre-FU 0.21 0.07 

Carhart-Harris-2018a Neuroticism within-group pre-FU 0.55 0.06 

Carhart-Harris-2016b Neuroticism between-group pre-post 0.00 0.05 

Griffiths-2006 Neuroticism between-group pre-post 0.00 0.13 

Griffiths-2018 Neuroticism between-group pre-post 0.00 0.06 

Griffiths-2018 Extraversion within-group pre-post 0.00 0.02 

Schmid-2018 Extraversion within-group pre-post 0.04 0.06 

Madsen-2020 Extraversion within-group pre-post 0.06 0.07 

Griffiths-2011 Extraversion within-group pre-post 0.08 0.05 

Griffiths-2006 Extraversion within-group pre-post 0.08 0.03 
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Schmid-2018 Extraversion within-group pre-FU -0.03 0.06 

Griffiths-2011 Extraversion within-group pre-FU 0.00 0.05 

Griffiths-2006 Extraversion within-group pre-FU 0.00 0.03 

Barrett-2020 Extraversion within-group pre-FU 0.33 0.08 

Carhart-Harris-2018a Extraversion within-group pre-FU 0.69 0.06 

Carhart-Harris-2016b Extraversion between-group pre-post 0.00 0.05 

Griffiths-2006 Extraversion between-group pre-post 0.00 0.13 

Griffiths-2018 Extraversion between-group pre-post 0.00 0.06 

Schmid-2018 Agreeable within-group pre-post -0.08 0.06 

Griffiths-2018 Agreeable within-group pre-post 0.00 0.02 

Madsen-2020 Agreeable within-group pre-post 0.02 0.07 

Griffiths-2011 Agreeable within-group pre-post 0.16 0.05 

Griffiths-2006 Agreeable within-group pre-post 0.17 0.03 

Barrett-2020 Agreeable within-group pre-FU -0.25 0.07 

Carhart-Harris-2018a Agreeable within-group pre-FU -0.01 0.05 

Griffiths-2011 Agreeable within-group pre-FU 0.00 0.05 

Griffiths-2006 Agreeable within-group pre-FU 0.00 0.03 

Schmid-2018 Agreeable within-group pre-FU 0.11 0.06 

Griffiths-2006 Agreeable between-group pre-post 0.00 0.13 

Griffiths-2018 Agreeable between-group pre-post 0.00 0.06 

Carhart-Harris-2016b Agreeable between-group pre-post 0.20 0.05 

Griffiths-2006 Conscientious within-group pre-post -0.09 0.03 

Griffiths-2011 Conscientious within-group pre-post -0.09 0.05 

Griffiths-2018 Conscientious within-group pre-post 0.00 0.02 

Schmid-2018 Conscientious within-group pre-post 0.19 0.06 

Madsen-2020 Conscientious within-group pre-post 0.33 0.08 

Griffiths-2011 Conscientious within-group pre-FU 0.00 0.05 

Griffiths-2006 Conscientious within-group pre-FU 0.00 0.03 

Barrett-2020 Conscientious within-group pre-FU 0.26 0.07 

Carhart-Harris-2018a Conscientious within-group pre-FU 0.26 0.05 

Schmid-2018 Conscientious within-group pre-FU 0.51 0.07 

Carhart-Harris-2016b Conscientious between-group pre-post 0.00 0.05 

Griffiths-2006 Conscientious between-group pre-post 0.00 0.13 

Griffiths-2018 Conscientious between-group pre-post 0.00 0.06 

Sampedro-2017 Mindfulness within-group pre-post 0.04 0.04 

Soler-2016 Mindfulness within-group pre-post 0.29 0.02 

Soler-2018 Mindfulness within-group pre-post 0.42 0.06 

Smigielski-2019b Mindfulness within-group pre-post 0.86 0.06 

Madsen-2020 Mindfulness within-group pre-post 0.93 0.11 

Sampedro-2017 Mindfulness within-group pre-FU 0.04 0.04 



Running head: Post-acute effects of psychedelics 

 52 

Soler-2016 Mindfulness within-group pre-FU 0.29 0.02 

Soler-2018 Mindfulness within-group pre-FU 0.42 0.06 

Smigielski-2019b Mindfulness within-group pre-FU 0.86 0.06 

Madsen-2020 Mindfulness within-group pre-FU 0.93 0.11 

Smigielski-2019b Mindfulness between-group pre-post 0.53 0.12 

Note: Targeted sx = targeted symptoms within psychiatric samples; Depression = depression 

outcomes restricted to samples with depression; Neg = negative; Pos = positive; Exist/spirit = 

Existential / spiritual; BAC = blood alcohol content; CO = carbon monoxide; PTSD = 

posttraumatic stress disorder; WHO = World Health Organization.  
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Supplemental Materials Table 6. Included measures and their associated outcome domain 

 

Domain Measure 

Targeted sx Quick Inventory of Depressive Symptomatology 

Targeted sx Beck Depression Inventory 

Targeted sx Hamilton Depression Rating Scale 

Targeted sx Snaith-Hamilton Pleasure Scale 

Targeted sx Montgomery-Åsberg Depression Rating Scale 

Targeted sx State-Trait Anxiety Inventory 

Targeted sx Hospital Anxiety and Depression Scale anxiety 

Targeted sx GRID Hamilton Depression Rating Scale-17 

Targeted sx Hospital Anxiety and Depression Scale depression 

Targeted sx Hamilton Anxiety Rating Scale 

Targeted sx Timeline Follow-Back with CO and urine cotinine 

Targeted sx Questionnaire of Smoking Urges 

Targeted sx Brief Psychiatric Rating Scale anxious-depression 

Targeted sx Timeline Follow-Back with BAC drinking days 

Targeted sx Timeline Follow-Back with BAC heavy drinking days 

Targeted sx Short Inventory of Problems physical problems 

Targeted sx Short Inventory of Problems interpersonal problems 

Targeted sx Short Inventory of Problems intrapersonal problems 

Targeted sx Short Inventory of Problems impulse control problems 

Targeted sx Short Inventory of Problems responsibility problems 

Targeted sx Penn Alcohol Craving Scale alcohol craving 

Depression Quick Inventory of Depressive Symptomatology 

Depression Beck Depression Inventory 

Depression Hamilton Depression Rating Scale 

Depression Snaith-Hamilton Pleasure Scale 

Depression Montgomery-Åsberg Depression Rating Scale 

Neg affect Demoralization Scale-II 

Neg affect Center for Epidemiological Studies Depression Scale 

Neg affect Inventory of Complicated Grief 

Neg affect PTSD Checklist 

Neg affect Depression Anxiety and Stress Scale 

Neg affect Positive and Negative Affect Schedule negative affect 

Neg affect State-Trait Anxiety Inventory 

Neg affect Profile of Mood States tension 

Neg affect Profile of Mood States depression 
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Neg affect Profile of Mood States anger 

Neg affect Profile of Mood States vigor 

Neg affect Profile of Mood States fatigue 

Neg affect Profile of Mood States confusion 

Neg affect Quick Inventory of Depressive Symptomatology 

Neg affect Beck Depression Inventory 

Neg affect Hamilton Depression Rating Scale 

Neg affect Snaith-Hamilton Pleasure Scale 

Neg affect Montgomery-Åsberg Depression Rating Scale 

Neg affect Prediction of Future Life Events pessimism bias 

Neg affect Symptom Checklist 90R Global Severity Index 

Neg affect Hospital Anxiety and Depression Scale anxiety 

Neg affect Hospital Anxiety and Depression Scale depression 

Neg affect Positive and Negative Affect Schedule Expanded Form negative affect 

Neg affect GRID Hamilton Depression Rating Scale-17 

Neg affect POMS Total Mood Disturbance 

Neg affect Brief Symptom Inventory distress 

Neg affect Profile of Mood States Brief 

Neg affect Brief Psychiatric Rating Scale anxious-depression 

Neg affect Demoralization Scale 

Neg affect Hopelessness Assessment and Illness 

Neg affect Brief Symptom Inventory Global Severity Index 

Neg affect Hopelessness Assessment in Illness hopelessness 

Pos affect Dispositional Positive Emotions Scale joy 

Pos affect Dispositional Positive Emotions Scale content 

Pos affect Dispositional Positive Emotions Scale pride 

Pos affect Dispositional Positive Emotions Scale love 

Pos affect Dispositional Positive Emotions Scale compassion 

Pos affect Dispositional Positive Emotions Scale amusement 

Pos affect Dispositional Positive Emotions Scale awe 

Pos affect Positive and Negative Affect Schedule positive affect 

Pos affect Single item scale well-being / life satisfaction 

Pos affect Revised Life Orientation Test optimism 

Pos affect European Cancer Quality of Life quality of life 

Pos affect Persisting Effects Questionnaire positive attitudes 

Pos affect Persisting Effects Questionnaire positive mood 

Pos affect Persisting Effects Questionnaire well-being / life satisfaction 

Pos affect Positive and Negative Affect Schedule Expanded Form positive affect 
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Pos affect Quality of Life Inventory 

Pos affect Functional Assessment of Chronic Illness Therapy - Spiritual Well-Being 

Pos affect McGill Quality of Life 

Pos affect Life Orientation Test - Revised optimism 

Pos affect Persisting Effects Questionnaire positive attitudes about life 

Pos affect Persisting Effects Questionnaire positive attitudes about self 

Pos affect Gratitude Questionnaire 

Pos affect Satisfaction with Life Scale 

Pos affect Dispositional Positive Emotions Scale 

Pos affect Persisting Effects Questionnaire altrustic social effects 

Pos affect WHO BREF physical health 

Pos affect WHO BREF psychological health 

Pos affect WHO BREF social relationships 

Pos affect WHO BREF environmental health 

Pos affect Self-Compassion Scale 

Pos affect Persisting Effects Questionnaire total of positive items positive change 

Pos affect Observer-rated Life Changes Inventory - Revised appreciation for life 

Pos affect Observer-rated Life Changes Inventory - Revised self-acceptance 

Adverse Peter's Delusions Inventory distress 

Adverse Peter's Delusions Inventory preoccupation 

Adverse Peter's Delusions Inventory conviction 

Adverse Persisting Effects Questionnaire negative attitudes 

Adverse Persisting Effects Questionnaire negative mood 

Adverse Persisting Effects Questionnaire antisocial effects 

Adverse Persisting Effects Questionnaire negative behavior 

Adverse Persisting Effects Questionnaire negative attitudes about life 

Adverse Persisting Effects Questionnaire negative attitudes about self 

Adverse Persisting Effects Questionnaire decreased spirituality 

Adverse Young Mania Rating Scale 

Adverse Brief Psychiatric Rating Scale withdrawal-retardation 

Adverse Brief Psychiatric Rating Scale thinking disorder 

Adverse Brief Psychiatric Rating Scale activation 

Behavior Global Assessment of Functioning 

Behavior Persisting Effects Questionnaire positive behavior 

Behavior Observer rating positive change 

Behavior Observer rating behavior and attitudes 

Social Political Perspective Questionnaire authoritarian political views 
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Social 

Dynamic Emotional Expression Recognition Task emotional face recognition 

reaction time 

Social Persisting Effects Questionnaire altrustic social effects 

Social Observer rating positive change 

Social Observer rating behavior and attitudes 

Social Inclusion of Other in Self 

Social Observer-rated Life Changes Inventory - Revised concern for others 

Social Observer-rated Life Changes Inventory - Revised concern for social values 

Exist/spirit Tellegen Absorption Scale 

Exist/spirit Nature Relatedness Scale 

Exist/spirit Persisting Effects Questionnaire personally meaningful 

Exist/spirit Persisting Effects Questionnaire spiritually significant 

Exist/spirit Mysticism Scale lifetime mystical experience 

Exist/spirit Spiritual Transcendence Scale 

Exist/spirit Mystical Experience Questionnaire 

Exist/spirit Measure of Actualization Potential 

Exist/spirit Faith Maturity Scale 

Exist/spirit Death Transcendence Scale religious 

Exist/spirit Death Transcendence Scale mysticism 

Exist/spirit Death Transcendence Scale nature 

Exist/spirit Death Transcendence Scale creative 

Exist/spirit Death Transcendence Scale biosocial 

Exist/spirit Death Transcendence Scale total 

Exist/spirit Purpose in Life Test 

Exist/spirit Life Attitudes Profile - Revised coherence / purpose in life 

Exist/spirit Life Attitudes Profile - Revised death acceptance 

Exist/spirit Death Transcendence Scale death acceptance 

Exist/spirit Persisting Effects Questionnaire increased spirituality 

Exist/spirit Religious Coping (Brief RCope) positive religious coping 

Exist/spirit Daily Spiritual Experience Scale daily spiritual experience 

Exist/spirit Life Attitude Profile coherence / life meaning 

Exist/spirit Trait Forgiveness Scale 

Exist/spirit Forgiveness of Transgression benevolence motivation 

Exist/spirit Forgiveness of Transgression avoidance motivation 

Exist/spirit Santification of Strivings life striving as sacred 

Exist/spirit Schwartz Value Scale tradition values 

Exist/spirit Observer-rated spiritual/religious sentiments (ASPIRES) religious sentiments 

Exist/spirit Brief Multidimensional Measure of Religiosity/Spirituality forgiveness 
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Exist/spirit Assessment of Spirituality and Religious Sentiments religious sentiments 

Exist/spirit Purpose in Life Test 

Exist/spirit Nonattachment Scale 

Exist/spirit Persisting Effects Questionnaire spiritually significant 

Exist/spirit Death Anxiety Scale 

Exist/spirit Functional Assessment of Chronic Illness Therapy - Spiritual Well-Being meaning 

Exist/spirit Functional Assessment of Chronic Illness Therapy - Spiritual Well-Being faith 

Exist/spirit 

Functional Assessment of Chronic Illness Therapy - Spiritual Well-Being spiritual 

well-being 

Exist/spirit 

Functional Assessment of Chronic Illness Therapy - Spiritual Well-Being 

meaning/peace 

Exist/spirit Mysticism Scale mystical experience 

Exist/spirit Life Changes Inventory - Revised transformative change 

Exist/spirit 

Observer-rated Life Changes Inventory - Revised concern with worldly 

achievements 

Exist/spirit Observer-rated Life Changes Inventory - Revised quest for meaning 

Exist/spirit Observer-rated Life Changes Inventory - Revised spirituality 

Exist/spirit Observer-rated Life Changes Inventory - Revised religiousness 

Exist/spirit Observer-rated Life Changes Inventory - Revised appreciation of death 

Mindfulness Mindful Attention Awareness Scale 

Mindfulness Five Facet Mindfulness Questionnaire observing 

Mindfulness Five Facet Mindfulness Questionnaire describing 

Mindfulness Five Facet Mindfulness Questionnaire acting with awareness 

Mindfulness Five Facet Mindfulness Questionnaire non-judging 

Mindfulness Five Facet Mindfulness Questionnaire non-reacting 

Mindfulness Experiences Questionnaire mindfulness 

Mindfulness Freiburg Mindfulness Inventory mindfulness 

Openness Big Five Inventory openness 

Openness NEO Personality Inventory Revised openness 

Openness NEO Five-Factor Inventory openness 

Neuroticism Big Five Inventory neuroticism 

Neuroticism NEO Personality Inventory Revised neuroticism 

Neuroticism NEO Five-Factor Inventory neuroticism 

Extraversion Big Five Inventory extraversion 

Extraversion NEO Personality Inventory Revised extraversion 

Extraversion NEO Five-Factor Inventory extraversion 

Agreeable Big Five Inventory agreeableness 

Agreeable NEO Personality Inventory Revised agreeableness 

Agreeable NEO Five-Factor Inventory agreeableness 
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Conscientious Big Five Inventory conscientiousness 

Conscientious NEO Personality Inventory Revised conscientiousness 

Conscientious NEO Five-Factor Inventory conscientiousness 

 Note: Targeted sx = targeted symptoms within psychiatric samples; Depression = depression 

outcomes restricted to samples with depression; Neg = negative; Pos = positive; Exist/spirit = 

Existential / spiritual; BAC = blood alcohol content; CO = carbon monoxide; PTSD = 

posttraumatic stress disorder; WHO = World Health Organization.
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Supplemental Materials Table 7. Results of moderator tests examining the association between 

clinical sample, psilocybin psychedelic type, behavioral support, and percentage female with 

effect size 

 
Domain Comparison Timepoint Bclin pclin Bpsilo ppsilo Bbehav pbehav Bfem pfem 

Targeted sx Within-group pre-post NA NA -0.47 0.414 -1.45 0.12 -0.01 0.459 

Targeted sx Within-group pre-FU NA NA -0.37 0.447 NA NA -0.01 0.429 

Targeted sx Between-group pre-post NA NA -0.49 0.188 -0.16 0.688 -0.01 0.624 

Depression Within-group pre-post NA NA 0.01 0.993 -1.18 0.089 0.00 0.877 

Depression Within-group pre-FU NA NA -0.64 0.389 NA NA 0.02 0.105 

Depression Between-group pre-post NA NA NA NA NA NA NA NA 

Neg affect Within-group pre-post 1.12 0.004 -0.34 0.470 0.15 0.798 0.00 0.772 

Neg affect Within-group pre-FU 1.05 0.020 -0.25 0.612 1.01 0.154 0.00 0.777 

Neg affect Between-group pre-post 1.04 0.008 -0.68 0.103 -0.40 0.465 0.00 0.742 

Pos affect Within-group pre-post 0.59 0.002 0.17 0.646 0.60 0.142 0.00 0.86 

Pos affect Within-group pre-FU 0.47 0.128 -0.54 0.316 NA NA -0.04 0.002 

Pos affect Between-group pre-post 0.65 0.073 0.10 0.835 0.45 0.288 0.01 0.56 

Adverse Within-group pre-post NA NA NA NA NA NA NA NA 

Adverse Within-group pre-FU NA NA NA NA NA NA NA NA 

Adverse Between-group pre-post 1.81 <0.001 0.26 0.837 0.26 0.837 0.01 0.8 

Social Within-group pre-post -0.60 0.105 NA NA NA NA -0.01 0.814 

Social Within-group pre-FU -0.30 0.461 NA NA NA NA -0.01 0.349 

Social Between-group pre-post 0.84 0.049 NA NA NA NA 0.02 0.281 

Behavior Within-group pre-post NA NA NA NA NA NA NA NA 

Behavior Within-group pre-FU NA NA NA NA NA NA NA NA 

Behavior Between-group pre-post NA NA NA NA NA NA NA NA 

Exist/spirit Within-group pre-post 0.33 0.048 -0.18 0.617 -0.18 0.617 -0.01 0.325 

Exist/spirit Within-group pre-FU 0.24 0.316 -0.39 0.318 -0.39 0.318 -0.01 0.36 

Exist/spirit Between-group pre-post -0.33 0.335 NA NA NA NA -0.01 0.478 

Openness Within-group pre-post NA NA 0.20 0.438 0.12 0.578 0.00 0.775 

Openness Within-group pre-FU 0.27 0.288 0.29 0.279 0.29 0.279 -0.01 0.461 

Openness Between-group pre-post NA NA -0.15 0.602 -0.15 0.602 0.00 0.602 

Neuroticism Within-group pre-post NA NA 0.10 0.695 -0.17 0.413 -0.02 0.208 

Neuroticism Within-group pre-FU 0.48 0.067 0.01 0.964 0.01 0.964 -0.02 0.064 

Neuroticism Between-group pre-post NA NA 0.00 0.999 0.00 0.999 0.00 0.999 

Extraversion Within-group pre-post NA NA 0.00 0.996 -0.01 0.948 0.00 0.919 

Extraversion Within-group pre-FU 0.64 0.019 0.26 0.494 0.26 0.494 -0.02 0.034 

Extraversion Between-group pre-post NA NA 0.00 0.999 0.00 0.999 0.00 0.999 

Agreeable Within-group pre-post NA NA 0.15 0.568 0.11 0.584 0.00 0.729 

Agreeable Within-group pre-FU 0.01 0.958 -0.15 0.573 -0.15 0.573 0.00 0.843 
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Agreeable Between-group pre-post NA NA -0.20 0.495 -0.20 0.495 0.00 0.495 

Conscientious Within-group pre-post NA NA -0.19 0.463 -0.30 0.157 -0.02 0.17 

Conscientious Within-group pre-FU 0.12 0.645 -0.40 0.153 -0.40 0.153 -0.01 0.372 

Conscientious Between-group pre-post NA NA 0.00 0.999 0.00 0.999 0.00 0.999 

Mindfulness Within-group pre-post NA NA 0.64 0.005 0.52 0.131 0.00 0.744 

Mindfulness Within-group pre-FU NA NA 0.64 0.005 0.52 0.131 0.00 0.744 

Mindfulness Between-group pre-post NA NA NA NA NA NA NA NA 

Note: B = coefficient from moderator test; p = p-value from moderator test; clin = clinical 

sample; psilo = psilocybin; behav = behavioral support; fem = percentage female; Targeted sx = 

targeted symptoms within psychiatric samples; Depression = depression outcomes restricted to 

samples with depression; Neg = negative; Pos = positive; Exist/spirit = Existential / spiritual; NA 

= estimate not available.
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Supplemental Materials Table 8. Results of models re-estimated with outliers removed 

 

Domain Comparison Timepoint ES ESadj ESchange 

Targeted sx Within-group pre-post 1.70 [1.16, 2.23] 1.67 [1.21, 2.14] 0.03 

Targeted sx Within-group pre-FU 1.37 [0.95, 1.80] 1.52 [1.16, 1.87] -0.15 

Targeted sx Between-group pre-post 1.08 [0.74, 1.43] 1.08 [0.74, 1.43] 0.00 

Depression Within-group pre-post 2.06 [1.41, 2.71] 2.06 [1.41, 2.71] 0.00 

Depression Within-group pre-FU 1.57 [0.90, 2.24] 1.57 [0.90, 2.24] 0.00 

Depression Between-group pre-post NA NA NA 

Neg affect Within-group pre-post 1.05 [0.60, 1.49] 1.19 [0.81, 1.58] -0.14 

Neg affect Within-group pre-FU 0.99 [0.54, 1.43] 0.73 [0.35, 1.10] 0.26 

Neg affect Between-group pre-post 0.87 [0.46, 1.28] 0.87 [0.46, 1.28] 0.00 

Pos affect Within-group pre-post 0.44 [0.15, 0.73] 0.44 [0.15, 0.73] 0.00 

Pos affect Within-group pre-FU 0.47 [0.13, 0.82] 0.47 [0.13, 0.82] 0.00 

Pos affect Between-group pre-post 0.89 [0.52, 1.25] 0.89 [0.52, 1.25] 0.00 

Adverse Within-group pre-post 0.40 [0.08, 0.71] 0.40 [0.08, 0.71] 0.00 

Adverse Within-group pre-FU 0.50 [0.05, 0.95] 0.50 [0.05, 0.95] 0.00 

Adverse Between-group pre-post 0.46 [-0.42, 1.33] 0.46 [-0.42, 1.33] 0.00 

Social Within-group pre-post 0.81 [0.36, 1.25] 0.81 [0.36, 1.25] 0.00 

Social Within-group pre-FU 0.53 [0.16, 0.90] 0.53 [0.16, 0.90] 0.00 

Social Between-group pre-post 1.13 [0.76, 1.51] 1.13 [0.76, 1.51] 0.00 

Behavior Within-group pre-post 1.47 [0.90, 2.04] 1.47 [0.90, 2.04] 0.00 

Behavior Within-group pre-FU NA NA NA 

Behavior Between-group pre-post 1.16 [0.78, 1.53] NA NA 

Exist/spirit Within-group pre-post 0.56 [0.35, 0.76] 0.56 [0.35, 0.76] 0.00 

Exist/spirit Within-group pre-FU 0.52 [0.27, 0.76] 0.52 [0.27, 0.76] 0.00 

Exist/spirit Between-group pre-post 0.84 [0.53, 1.16] 0.84 [0.53, 1.16] 0.00 

Openness Within-group pre-post 0.21 [0.04, 0.38] 0.21 [0.04, 0.38] 0.00 

Openness Within-group pre-FU 0.20 [0.00, 0.40] 0.20 [0.00, 0.40] 0.00 

Openness Between-group pre-post 0.07 [-0.22, 0.36] 0.07 [-0.22, 0.36] 0.00 

Neuroticism Within-group pre-post 0.06 [-0.11, 0.23] 0.06 [-0.11, 0.23] 0.00 

Neuroticism Within-group pre-FU 0.16 [-0.05, 0.36] 0.16 [-0.05, 0.36] 0.00 

Neuroticism Between-group pre-post 0.00 [-0.29, 0.29] 0.00 [-0.29, 0.29] 0.00 

Extraversion Within-group pre-post 0.04 [-0.13, 0.21] 0.04 [-0.13, 0.21] 0.00 

Extraversion Within-group pre-FU 0.18 [-0.09, 0.44] 0.18 [-0.09, 0.44] 0.00 

Extraversion Between-group pre-post 0.00 [-0.29, 0.29] 0.00 [-0.29, 0.29] 0.00 

Agreeable Within-group pre-post 0.05 [-0.12, 0.23] 0.05 [-0.12, 0.23] 0.00 

Agreeable Within-group pre-FU -0.02 [-0.21, 0.18] -0.02 [-0.21, 0.18] 0.00 

Agreeable Between-group pre-post 0.09 [-0.20, 0.38] 0.09 [-0.20, 0.38] 0.00 

Conscientious Within-group pre-post 0.02 [-0.15, 0.19] 0.02 [-0.15, 0.19] 0.00 
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Conscientious Within-group pre-FU 0.17 [-0.03, 0.36] 0.17 [-0.03, 0.36] 0.00 

Conscientious Between-group pre-post 0.00 [-0.29, 0.29] 0.00 [-0.29, 0.29] 0.00 

Mindfulness Within-group pre-post 0.45 [0.14, 0.77] 0.45 [0.14, 0.77] 0.00 

Mindfulness Within-group pre-FU NA NA NA 

Mindfulness Between-group pre-post NA NA NA 

 

Note: ESadj = adjusted effect size based on models with outliers removed; ESchange = change in 

effect size following re-estimation with outliers removed (computed as ES – ESadj); Targeted sx 

= targeted symptoms within psychiatric samples; Depression = depression outcomes restricted to 

samples with depression; Neg = negative; Pos = positive; Exist/spirit = Existential / spiritual; ES 

= effect size in Hedges’ g units; FU = follow-up; NA = not available. 

 


