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Introduction
The past decade has seen growing interest in the therapeutic 
potential of classic psychedelic drugs, defined here as hallucino-
genic substances with primary activity at the serotonin 2A recep-
tor (5-HT2AR). Psilocybin is a naturally occurring psychedelic 
that is a prodrug of psilocin, to which it is rapidly converted in the 
body, and whose psychoactive effects are primarily mediated via 
5-HT2AR agonist activity (Nichols, 2016). Recent open-label 
pilot studies have found psilocybin to be a potentially effective 
aid for treatment of depression (Carhart-Harris et al., 2016, 2017, 
2018; Davis et  al., 2020), alcohol dependence (Bogenschutz 
et  al., 2015), and tobacco dependence (Johnson et  al., 2014, 
2017). Psilocybin has also shown efficacy in controlled trials for 
alleviating symptoms of anxiety and depression in patients with 
life-threatening cancer diagnoses (Griffiths et  al., 2016; Grob 
et al., 2011; Ross et al., 2016). Effect size of psilocybin treatment 
in conjunction with supportive counseling has generally been 
moderate to large (i.e., placebo-controlled Hedge’s gs from 0.82 
to 0.83; Goldberg et al., 2020), and therapeutic effects have been 
observed to last at least 6 months after one to three doses of 

psilocybin (Bogenschutz et al., 2015; Carhart-Harris et al., 2018; 
Griffiths et  al., 2016; Johnson et  al., 2017; Ross et  al., 2016). 
Most of these therapeutic studies (Bogenschutz et  al., 2015; 
Griffiths et al., 2016; Grob et al., 2011; Johnson et al., 2014; Ross 
et al., 2016) used body weight-adjusted doses (e.g., 30 mg/70 kg), 
in which the psilocybin dose administered is adjusted proportion-
ately with the participant’s body weight. Notably, one open-label 
trial of psilocybin for treatment-resistant depression showed 
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significant reductions in depressive symptoms when psilocybin 
was administered as a fixed dose (Carhart-Harris et  al., 2016). 
Although fixed dosing regimens are more convenient and less 
costly than weight-adjusted dosing, weight-adjusted dosing is 
recommended for some drugs to account for weight-based differ-
ences in bioavailability and pharmacodynamic response, thereby 
increasing safety and efficacy (Pan et al., 2016). With the devel-
oping interest in making psilocybin available for medical treat-
ment it will be important to determine whether weight-adjusted 
dosing is necessary for optimizing psilocybin’s therapeutic effi-
cacy, or whether a fixed dose regimen would be comparably 
effective.

To date, various acute subjective drug effects, typically rated 
at the conclusion of psilocybin sessions, have emerged as among 
the most robust predictors of psilocybin therapeutic efficacy and 
other enduring aftereffects. For instance, acute mystical-type 
effects, which include a sense of unity, sacredness, and deeply 
felt positive mood (Barrett et al., 2015; MacLean et al., 2012), 
have shown significant positive associations with therapeutic 
outcomes in depressed/anxious cancer patients (Griffiths et al., 
2016; Ross et al., 2016), cigarette smokers (Garcia-Romeu et al., 
2014; Johnson et  al., 2017), alcohol-dependent individuals 
(Bogenschutz et  al., 2015), and depressed patients (Roseman 
et al., 2018). Other persisting benefits associated with psilocybin-
occasioned mystical experience have been reported in healthy 
participants, such as an enduring sense of personal meaning and 
increased well-being (Griffiths et al., 2008, 2018). Self-reported 
intensity of psilocybin effects has also shown significant associa-
tion with therapeutic efficacy for alcohol dependence 
(Bogenschutz et al., 2015). Challenging experiences during psil-
ocybin administration, colloquially known as “bad trips,” com-
prise another notable class of subjective effects that may influence 
psilocybin’s therapeutic efficacy. Challenging experiences can 
include strong and often difficult emotions such as paranoia, 
grief, or fear. Survey data on challenging experiences from rec-
reational psilocybin users suggest even highly challenging expe-
riences can be associated with increased well-being and perceived 
benefits in retrospect (Barrett et  al., 2017; Carbonaro et  al., 
2016), though these relationships have not been systematically 
assessed in clinical studies to date.

The present report provides post hoc analyses of acute subjec-
tive effect data in 288 participants from ten previous studies in 
which participants were administered psilocybin doses in the 
therapeutic range 20 to 30 mg/70 kg to examine the following 
research questions: (1) Does the effect of psilocybin at a moder-
ate weight-adjusted dose of 20 mg/70 kg vary as a function of 
body weight? (2) Does the effect of psilocybin at a high weight-
adjusted dose of 30 mg/70 kg vary as a function of body weight? 
(3) Does the effect of psilocybin at a fixed dose (about 25 mg, to 
approximate the fixed dose that is currently being evaluated in 
registration trials for major depressive disorder) vary as a func-
tion of body weight? For the first two research questions, if heav-
ier individuals showed greater (i.e., more pronounced) subjective 
effects than lighter individuals, then this would suggest that 
weight-adjusted dosing led to unintended differences between 
individuals in acute effects, and therefore weight-adjustment may 
be undesirable. For the third research question, if lighter indi-
viduals who received about 25 mg showed greater subjective 
effects than heavier individuals who received about 25 mg, then 
this would suggest that weight-adjusted dosing may be effective 

in correcting for weight-based differences in drug effects, and 
therefore may be more appropriate than fixed dosing.

Material and methods
Data were analyzed from ten studies conducted at Johns Hopkins 
University School of Medicine between 2001 and 2018 (total 
N = 288), in which adults were administered body weight-
adjusted doses of psilocybin of 20 to 30 mg/70 kg (inclusive). 
These studies were approved by the Johns Hopkins Medicine 
Institutional Review Board and all participants provided informed 
consent. We have focused specifically on psilocybin doses 
between 20 and 30 mg/70 kg as this range has been identified as 
safe and most likely to yield therapeutic outcomes in clinical 
populations (Bogenschutz et  al., 2015; Carhart-Harris et  al., 
2016; Davis et  al., 2020; Griffiths et  al., 2016; Johnson et  al., 
2014; Ross et al., 2016), and positive persisting effects in healthy 
volunteers (Barrett et al., 2020; Griffiths et al., 2006, 2008, 2011, 
2018).

Measures

Participant demographics.  Data on participant age, race, sex, 
weight, and absolute psilocybin dose administered were com-
piled for this secondary post hoc analysis from ten studies con-
ducted at the Johns Hopkins Bayview Medical Center between 
February 2001 and August 2018. Study samples included healthy 
volunteers both with and without prior hallucinogen use (Barrett 
et al., 2018, 2020; Carbonaro et al., 2018; Griffiths et al., 2006, 
2008, 2011), cigarette smokers seeking to quit smoking (Johnson 
et al., 2014, 2017), patients with a life-threatening cancer diagno-
sis and symptoms of anxiety or depression (Griffiths et al., 2016), 
novice meditators (Griffiths et  al., 2018), meditation practitio-
ners with a long-term daily practice (clinicaltrials.gov: 
NCT02145091), religious professionals (clinicaltrials.gov: 
NCT02243813), and people with major depressive disorder 
(Davis et al., 2020).

Mystical Experience Questionnaire.  The Mystical Experience 
Questionnaire (MEQ30) is a psychometrically validated 30-item 
scale designed to assess the occurrence and intensity of mystical-
type experiences occasioned by psilocybin across four factors: 
mystical (including items assessing unity, noetic quality, and 
sacredness), positive mood, transcendence of time and space, and 
ineffability, with each factor comprising an MEQ30 subscale (Bar-
rett et al., 2015; MacLean et al., 2012). Volunteers used a 6-point 
response scale (0: None/not at all, 1: So slight cannot decide, 2: 
Slight, 3: Moderate, 4: Strong/equivalent in degree to any other 
strong experience; 5: Extreme/more than any other time in my life 
and stronger than 4) to rate the degree to which they experienced 
each of a series of subjective effects during their psilocybin ses-
sion. Total MEQ30 score is expressed as the percentage of the total 
possible ratings on the scale. A “complete mystical experience” 
was defined as a score ⩾60% of the maximum possible score on 
each of the four subscales of the MEQ30 (Barrett et  al., 2015). 
Psilocybin-occasioned mystical experiences have shown signifi-
cant associations with increased personality openness (MacLean 
et al., 2011), improved outcomes in psilocybin-facilitated alcohol 
and tobacco dependence interventions (Bogenschutz et al., 2015; 
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Garcia-Romeu et al., 2014; Johnson et al., 2017), and decreased 
anxiety and depressive symptoms in cancer patients (Griffiths 
et  al., 2016; Ross et  al., 2016). Participants in each study com-
pleted the MEQ30 at the end of each psilocybin session day 
approximately 7 h after drug administration.

Challenging Experience Questionnaire.  The Challenging 
Experience Questionnaire (CEQ) is a 26-item measure assessing 
seven dimensions of psychedelic-occasioned challenging experi-
ences: grief, fear, death, insanity, isolation, physical distress, and 
paranoia, with each dimension comprising a CEQ subscale (Bar-
rett et  al., 2016). Volunteers used a 6-point response scale [0: 
None/not at all, 1: So slight cannot decide, 2: Slight, 3: Moderate, 
4: Strong; 5: Extreme (more than ever before in my life)] to indi-
cate the degree to which they experienced each of a series of 
subjective effects during their psilocybin session. Total CEQ 
score is expressed as the percentage of the total possible ratings 
on the scale. This questionnaire was administered in a subset of 
studies (Barrett et al., 2020; Carbonaro et al., 2018; Davis et al., 
2020; Griffiths et al., 2016; NCT02145091 and NCT02243813). 
Participants in each study responded to CEQ items upon conclu-
sion of the psilocybin sessions, approximately 7 h after capsule 
administration.

Intensity.  At the end of each psilocybin session, participants 
were asked to rate the peak intensity of drug effects since admin-
istration on a scale from 0 (Not at all) to 4 (Extreme).

Data analysis

Multivariate regression analyses were used to test for associa-
tions between subjective drug effects (i.e., mystical effects, chal-
lenging effects, and intensity) as endogenous variables and 
demographic variables (i.e., age, race, sex, and weight) as exog-
enous variables. Each endogenous variable was fixed to unit vari-
ance, whereas covariances between endogenous variables as well 
as variances and covariances of exogenous variables were esti-
mated. Analyses were conducted separately in three subsets of 
pooled data: drug administration sessions in which participants 
received 20 mg/70 kg of psilocybin (n = 120), drug administration 
sessions in which participants received 30 mg/70 kg of psilocybin 
(n = 182), and drug administration sessions in which participants 
received an absolute dose between 23 and 27 mg (inclusive) of 
psilocybin (consisting of weight-adjusted doses between 20 and 
30 mg/70 kg; n = 103). For the latter, these parameters (i.e., 23 to 
27 mg) were chosen to provide as much clinically relevant data as 
possible within a constrained dose range approximating the 
25 mg fixed dose being used in current clinical trials of psilocy-
bin for depression. Some participants contributed data to more 
than one analysis. In the case that the same volunteer was admin-
istered a given dose of psilocybin on more than one occasion, 
only the responses and ratings from the first exposure to that 
given dose were used in these analyses.

Analysis of the observations from 20 mg/70 kg dosing ses-
sions and 30 mg/70 kg dosing sessions included participant 
weight as an exogenous variable, but did not include the absolute 
dose of psilocybin that was administered as an exogenous varia-
ble, because participant weight and absolute dose were perfectly 

collinear. Given the high prevalence of white volunteers, and the 
very low prevalence of volunteers endorsing any other race, race 
was coded as a dummy variable indicating white or not. 
Bonferroni correction for multiple comparisons provided an 
alpha level of p < 0.004 (i.e., .05/12 comparisons) for statistical 
significance. For the analysis of observations in which partici-
pants received an absolute dose of about 25 mg, separate models 
were fit including body mass index (BMI) instead of weight 
(Supplemental Materials). Additional models including dummy 
codes for study membership were estimated, and can be found in 
Supplemental Materials. Data were analyzed using the lavaan 
toolbox (Rosseel, 2012) in R Statistical Software (v 3.5.0; R Core 
Team, 2018), and plotted using GraphPad Prism 8.4.1 for Mac 
(GraphPad Software, Inc., La Jolla, CA).

Results

Subjective effects in weight-adjusted  
dosing (20 mg/70 kg)

Participant demographics are presented in Table 1. Overall, par-
ticipants who received a weight-adjusted moderate dose of 
20 mg/70 kg psilocybin (n = 120) had a mean (SD) age of 42.2 
(12.6) years, and 53% were female (n = 64). Participants’ body 
weight varied across a 2.3-fold range from 49 to 111 kg, with 
absolute doses ranging from 14.0 to 31.6 mg (inclusive). On aver-
age, subjective effects were characterized by moderately high 
MEQ30 scores and intensity ratings, and low to moderate CEQ 
scores overall. No statistically significant relationships were 
found between psilocybin subjective effects (endogenous varia-
bles) and demographic variables (exogenous variables) (Table 2). 
Data on MEQ30 total score, CEQ total score, and intensity rating 
by body weight are presented in Figure 1. Findings from models 
including dummy codes for study membership did not substan-
tively differ from models that did not include these dummy cod-
ing variables with the exception of Carbonaro et al. (2018), where 
challenging effects were attenuated relative to other trials 
(Supplemental Materials).

Subjective effects in weight-adjusted  
dosing (30 mg/70 kg)

Participants who received a weight-adjusted high dose of 
30 mg/70 kg psilocybin (n = 182) had a mean (SD) age of 42.7 
(12.2) years, and 56% were female (n = 102). Participants’ body 
weight varied across a 2.3-fold range from 49 to 113 kg, with 
absolute doses ranging from 21.0 to 48.6 mg (inclusive). On aver-
age, subjective effects were characterized by high MEQ30 scores 
and intensity ratings, and low to moderate CEQ scores overall. 
No statistically significant relationships were found between 
psilocybin subjective effects and demographic variables (Table 3). 
Data on MEQ30 total score, CEQ total score, and intensity rating 
by body weight are presented in Figure 2. Findings from models 
including dummy codes for study membership did not substan-
tively differ from models that did not include these dummy cod-
ing variables with the exception of Carbonaro et  al. (2018), in 
which intensity ratings were attenuated relative to other trials 
(Supplemental Materials).
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Subjective effects in absolute doses  
of 23 mg to 27 mg

To approximate the effects of using a fixed dose regimen, a sub-
sample of 103 individuals across a 1.7-fold range of body weights 
(54 to 94 kg) who received similar absolute doses between 23 and 
27 mg (inclusive) of psilocybin were also examined. In this 

subset of individuals, no significant associations were found 
between psilocybin subjective effects and demographic variables 
(Table 4). Data on MEQ30 total score, CEQ total score, and 
intensity rating by body weight are presented in Figure 3. 
Separate models including BMI or dummy codes for study mem-
bership did not substantively differ in outcomes (Supplemental 
Materials).

Discussion
Post hoc analyses of pooled data from several previous studies 
that administered body weight-adjusted doses of psilocybin of 
20 mg/70 kg and 30 mg/70 kg to participants with a 2.3-fold range 
of body weights (49 to 113 kg) found no significant associations 
between age, race, sex, or weight of the participant and psilocy-
bin subjective effects. In a smaller subsample of individuals 
(n = 103) receiving 23 to 27 mg (inclusive) of psilocybin across a 
1.7-fold range of body weights (54 to 94 kg), no significant asso-
ciations were found between demographic variables (including 
body weight) and subjective drug effects. In neither the body 
weight-adjusted nor fixed dosing analyses did participant body 
weight have a significant impact on subjective drug effects of 
clinical relevance. Therefore, the results were somewhat mixed 
in the sense that the overall lack of significant effects did not 
provide definitive evidence supporting either weight-adjusted or 
fixed dosing. Contrary to the assumption implicit in most con-
temporary research with psilocybin, these findings do not indi-
cate an advantage of weight-adjusted dosing over the simpler 
method of fixed dosing. In analyzing weight-adjusted doses in 
the 20 mg/70 kg and 30 mg/70 kg groups, we did not find signifi-
cant evidence that weight-adjusted dosing produced unintended 
stronger effects in heavier individuals, which would be expected 
if weight-adjusted dosing was unnecessary to produce 

Table 1.  Participant characteristics by psilocybin dose.

Demographics 20 mg/70 kg dose, n = 120 30 mg/70 kg dose, n = 182 Absolute doses of 23 to 27 mg, n = 103

Male, n (%) 56 (46.7) 80 (44.0) 52 (50.5)
White, n (%) 107 (89.2) 158 (86.8) 89 (86.4)
Age (years) at study intake, mean (SD)—
range

42.2 (12.6) 22–65 42.7 (12.2) 22–69 46.9 (13.1) 22–71

Weight (kg), mean (SD)—range 72.4 (13.6) 49–111 73.0 (14.3) 49–113 71.0 (11.9) 54–94
Body mass index (BMI), mean (SD)— 
range

24.3 (3.5) 17.5–32.5 24.6 (3.8) 17.5–35.9 23.9 (3.4) 18–32.5

Absolute psilocybin dose administered 
(mg), mean (SD)—range

20.7 (3.9) 14.0–31.6 31.3 (6.1) 21.0–48.6 25.1 (1.2) 23.0–26.9

Mystical Experience Questionnaire (MEQ30) 
total score*, mean (SD)—range

65.4 (24.2) 6.0–99.3 70.7 (23.6) 7.3–100.0 70.1 (22.6) 2.7–100.0

Challenging Experience Questionnaire  
(CEQ) total score*, mean (SD)—range

30.1 (17.4) 3.3–80.0 32.6 (17.1) 0.4–93.1 31.3 (17.9) 0–76.7

Drug effect intensity rating, mean  
(SD)—range

3.1 (0.9) 0–4 3.4 (0.9) 0–4 3.2 (1.0) 0–4

“Complete” mystical experience, n (%) 50 (41.7) 98 (53.8) 53 (51.5)
Healthy volunteers, n (%) 97 (80.8) 148 (81.3) 70 (70)
Treatment-seeking smokers, n (%) 15 (12.5) 27 (14.8) 19 (18.4)
Depressed/anxious cancer patients, n (%) 0 (0) 1 (0.5) 11 (10.7)
Major depressive disorder, n (%) 8 (6.7) 6 (3.3) 3 (2.9)

*MEQ30 and CEQ total scores are expressed as the percentage of the total possible score on each scale, with a minimum possible score of 0 and a maximum possible score 
of 100.

Table 2.  Multivariate regression results for participants who received 
20 mg/70 kg (n = 120) demonstrating no statistically significant 
relationships between psilocybin subjective effects and demographic 
variables.

Estimate SE z-value p-value

MEQ30 total
 Age 0 0.002 0.270 0.787
 Race 0.009 0.071 0.131 0.896
 Sex −0.043 0.053 −0.813 0.416
 Weight (kg) 0.003 0.002 1.307 0.191
CEQ total
 Age 0 0.001 −0.118 0.906
 Race 0.015 0.051 0.287 0.774
 Sex −0.076 0.038 −2.000 0.045
 Weight (kg) 0.002 0.001 1.307 0.191
Intensity
 Age −0.004 0.007 −0.661 0.509
 Race 0.353 0.262 1.351 0.117
 Sex −0.189 0.195 −0.970 0.332
 Weight (kg) 0.007 0.007 0.962 0.336

SE: standard error; CEQ: Challenging Experience Questionnaire; MEQ30: Mystical 
Experience Questionnaire.
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comparable effects across individuals of different body weights. 
However, in analyzing fixed doses approximating 25 mg, we also 
did not find significant evidence that lighter individuals showed 
stronger effects, which would be expected if weight-adjusted 
dosing was necessary to produce comparable effects across 

individuals of different body weights. Taken together, the present 
results suggest that with respect to subjective effects, and osten-
sibly clinical efficacy of psilocybin, the more convenient and less 
costly fixed dosing regimen may be as effective as weight-
adjusted dosing.

Prospective research comparing weight-adjusted to fixed 
doses with regard to clinical efficacy in particular mental health 
conditions would be necessary to definitively demonstrate clini-
cal superiority of either dosing strategy, which was not directly 
addressed in the present analysis that included mostly healthy 
volunteers and focused primarily on subjective drug effects. 
However, because research is currently underway examining 
clinical populations with fixed doses of psilocybin (e.g., 
NCT03866174 and NCT03775200), those studies have the 
potential to demonstrate efficacy of fixed psilocybin dosing, 
which would make rigorous comparison of weight-adjusted vs. 
fixed dosing unnecessary for future clinical practice.

The present results are consistent with a recent pharmacoki-
netic study of psilocybin, which found in a simulated model that 
use of a fixed oral psilocybin dose of 25 mg may result in 
psilocin AUC and Cmax exposures similar to those from a weight-
adjusted (0.3 mg/kg) oral dose (Brown et al., 2017). Our findings 
are also consistent with results showing that fixed oral doses of 
25 mg psilocybin were associated with decreased treatment-
resistant depression symptoms, although participant body weight 
or BMI data for this trial were not reported (Carhart-Harris et al., 
2016, 2018).

Psilocybin-occasioned increases in mindfulness have recently 
been found to correlate negatively with changes in 5-HT2AR 
binding from pre- to post-psilocybin administration, suggesting 
potential biological and psychological therapeutic mechanisms 
of psilocybin (Madsen et  al., 2020). BMI, a measure closely 
related to body weight, has shown positive associations with 
5-HT2AR binding in the cortex, but no relationship to tobacco or 
alcohol use (Erritzoe et  al., 2009), highlighting the complex 
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Figure 1.  Subjective effects by body weight in participants who 
received 20 mg/70 kg psilocybin (n = 120). Each data point represents 
an individual participant. Solid line shows best fit linear regression. 
Dotted lines show 95% confidence intervals for the reported slope.

Table 3.  Multivariate regression results for participants who received 
30 mg/70 kg (n = 182) demonstrating no statistically significant 
relationships between psilocybin subjective effects and demographic 
variables.

Estimate SE z-value p-value

MEQ30 total
 Age −0.002 0.001 −1.265 0.206
 Race −0.057 0.038 −1.504 0.133
 Sex −0.009 0.039 −0.234 0.815
 Weight (kg) 0.001 0.001 0.606 0.544
CEQ total
 Age −0.001 0.001 −0.818 0.413
 Race −0.039 0.027 −1.431 0.152
 Sex −0.017 0.028 −0.615 0.539
 Weight (kg) 0.001 0.001 0.930 0.353
Intensity
 Age −0.005 0.005 −1.000 0.317
 Race −0.090 0.139 −0.647 0.517
 Sex 0.008 0.143 0.057 0.955
 Weight (kg) 0.006 0.005 1.292 0.196

SE: standard error; CEQ: Challenging Experience Questionnaire; MEQ30: Mystical 
Experience Questionnaire.
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interaction of serotonergic function, body weight, and effects of 
different drugs. These findings raise the question of whether 
observed variability in subjective effects of psilocybin may be 
driven by psychological, neurological, or pharmacogenetic fac-
tors distinct from body weight and absolute dose administered, 

and if so, to what extent. Similarly, it is unclear what may have 
driven observed differences in challenging effects and intensity 
ratings among participants from the Carbonaro et al. (2018) study 
(Supplemental Tables SC and SD). It is possible that the partici-
pants’ greater prior hallucinogen use and younger age on average 
relative to participants from other studies might have influenced 
these outcomes (mean classic hallucinogen uses = 60.9; mean 
age = 28.5 years).

There are some notable limitations regarding this study that 
constrain generalizability of the current findings. Analyses were 
conducted post hoc, and only data from weight-adjusted psilocy-
bin sessions were available, thereby limiting the ability to pro-
vide decisive conclusions with regard to fixed dosing. The 
majority of the participants were healthy volunteers, raising fur-
ther questions about applicability of findings to clinical popula-
tions. Prospective research is needed to compare weight-adjusted 
and fixed psilocybin dosing, preferably among a well-defined 
clinical population. Furthermore, the smaller sample size of indi-
viduals who received doses around 25 mg may have limited sta-
tistical power relative to other analyses presented, possibly 
hindering the ability to detect effects.

Racial homogeneity of the majority white study samples 
examined here is another important limitation, and remains an 
ongoing challenge for clinical hallucinogen research that must be 
addressed as this work expands more broadly (Michaels et  al., 
2018). Factors such as lack of sufficient funding for research on 
therapeutic effects of hallucinogens have made it difficult to 
recruit populations from lower socioeconomic status back-
grounds, who are often unable to take time away from work or 
childcare responsibilities to participate in time-intensive research 
studies without financial compensation. In addition, underrepre-
sentation of people of color in scientific and clinical research set-
tings (Henningfield et  al., 2020), and distrust of biomedical 
research institutions due to historical mistreatment of minority 
populations are also likely factors influencing the low prevalence 
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Figure 2.  Subjective effects by body weight in participants who 
received 30 mg/70 kg psilocybin (n = 182). Each data point represents 
an individual participant. Solid line shows best fit linear regression. 
Dotted lines show 95% confidence intervals for the reported slope.

Table 4.  Multivariate regression analysis results for participants who 
received 23 to 27 mg (inclusive) psilocybin (n = 103) demonstrating 
no statistically significant relationships between psilocybin subjective 
effects and demographic variables.

Estimate SE z-value p-value

MEQ30 total
 Age −0.001 0.002 −0.777 0.437
 Race −0.064 0.068 −0.944 0.345
 Sex −0.032 0.052 −0.625 0.532
 Weight (kg) 0.001 0.002 0.287 0.774
CEQ total
 Age −0.001 0.001 −0.803 0.422
 Race 0.032 0.053 0.613 0.540
 Sex −0.093 0.040 −2.312 0.021
 Weight (kg) 0.002 0.002 1.073 0.283
Intensity
 Age −0.006 0.008 −0.838 0.402
 Race 0.055 0.296 0.184 0.854
 Sex −0.262 0.225 −1.163 0.744
 Weight (kg) 0.005 0.010 0.570 0.568

SE: standard error; CEQ: Challenging Experience Questionnaire; MEQ30: Mystical 
Experience Questionnaire.
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of non-white participants in research studies like those presented 
here (Nisbet and Fahy, 2013; Skloot, 2017). These issues require 
long-term and systemic work to make substantive progress in 
equity of access, representation, and inclusion of people of color 
within research and medical settings, areas in which we are 
actively striving to make improvements.

The present analyses found no evidence for sex differences in 
subjective effects of psilocybin. Trend level findings in the 
20 mg/70 kg and restricted 25 mg psilocybin datasets suggested 
women may score marginally higher on self-reported challenging 
effects (CEQ) than men. It is possible that women were more 
likely to report feelings such as grief and physical distress than 
their male counterparts or felt more comfortable disclosing these 
due to cultural norms or expectations (e.g.,Kring and Gordon, 
1998). Liechti et al. (2001) found similar sex differences in the 
psychoactive effects of MDMA across studies using weight-
adjusted doses (N = 74), with female participants scoring higher 
on perceptual changes, thought disturbances, fear of loss of body 
control, and experiencing more adverse effects, while males 
exhibited greater acute increases in blood pressure. However, 
previous results from pooled analyses of psilocybin effects in 261 
healthy volunteers found no significant sex differences in drug 
response (Studerus et al., 2012). Thus, data indicate the possibil-
ity of sex differences in psilocybin effects that may have clinical 
relevance, a topic that should be explored further in future 
research.

Previous studies in healthy volunteers that examined weight-
based psilocybin doses over either a 2.7-fold range (Studerus 
et al., 2012) or a 6-fold range (Griffiths et al., 2011) showed that 
higher psilocybin doses were associated with stronger effects. 
The present study examining a 1.5-fold range of weight-based 
doses (from 20 to 30 mg/70 kg) showed only a dose-related trend 
(Table 1), which was consistent with the findings between these 
two doses in the Griffiths et  al. (2011) study. Studerus et  al. 
(2012) additionally found that lower age was associated with 
greater psilocybin-related cognitive impairment and loss of self-
control, though we found no significant relationship between age 
and subjective effects. This discrepancy may be related to age 
differences between study samples, with Studerus et al.’s (2012) 
participants having a mean (SD) age of 27.8 (6.0) years, com-
pared with the current sample with mean (SD) ages from 42.2 
(12.6) to 45.6 (12.4) years. Furthermore, Studerus et al. (2012) 
found no significant associations between BMI and psilocybin 
response in healthy volunteers, congruent with our findings.

Across a wide range of body weights (49 to 113 kg) the pre-
sent results showed no evidence that body weight affected the 
subjective effects of psilocybin. From a logistic standpoint for 
medications development, fixed dosing of psilocybin is prefera-
ble because it allows for standardized manufacture of a single 
dose form, which is less costly and more convenient than body 
weight-adjusted dosing. However, our results also show substan-
tial variability in response to psilocybin across individuals, inde-
pendent of body weight, suggesting some patients may necessitate 
higher dosage in order to receive clinical benefit based on factors 
yet to be determined. Personality factors (i.e., absorption), mental 
state before drug sessions (e.g., emotional excitability), and envi-
ronment in which the drug is administered (e.g., PET scanner) 
have been associated with subjective responses to psilocybin 
(Studerus et al., 2012), consistent with long-standing assertions 
that psychedelic drug effects may be heavily influenced by extra-
pharmacological factors often referred to as “set and setting” 
(Hartogsohn, 2016). Although we did not analyze such variables 
here, they clearly warrant careful additional consideration, along 
with other genetic, psychological, and diagnostic factors that 
may have an impact on the safety and efficacy of psilocybin-
assisted interventions.
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Figure 3.  Subjective effects by body weight in participants who 
received 23 to 27 mg (inclusive) psilocybin (n = 103). This dose range 
was chosen to approximate the 25 mg fixed dose being used in current 
clinical trials of psilocybin for depression. Each data point represents 
an individual participant. Solid line shows best fit linear regression. 
Dotted lines show 95% confidence intervals for the reported slope.
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The present results strongly suggest that body weight is not a 
major factor in determining the subjective effects of psilocybin 
across a range of populations. These data indicate that adminis-
tering a fixed dose of psilocybin may provide comparable subjec-
tive effects, and presumably clinical efficacy, as weight-adjusted 
dosing for future clinical work with psilocybin. Future trials 
should assess the clinical efficacy of fixed dosing with psilocybin 
in more diverse participant populations and should incorporate 
pharmacogenetic and neurological testing in addition to prospec-
tive research on optimal set and setting to inform best practices in 
the therapeutic administration of psilocybin.
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