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ABSTRACT
After a two-decade hiatus in which research on psychedelics was essentially halted, placebo-
controlled clinical trials of psychedelic-assisted therapy for mental health conditions have begun to
be published. We identified nine randomized, placebo-controlled clinical trials of psychedelic-assisted
therapy published since 1994. Studies examined psilocybin, LSD (lysergic acid diethylamide), aya-
huasca (which contains a combination of N,N-dimethyltryptamine and harmala monoamine oxidase
inhibitor alkaloids), and MDMA (3,4-methylenedioxymethamphetamine). We compared the standar-
dizedmean difference between the experimental and placebo control group at the primary endpoint.
Results indicated a significant mean between-groups effect size of 1.21 (Hedges g), which is larger
than the typical effect size found in trials of psychopharmacological or psychotherapy interventions.
For the three studies that maintained a placebo control through a follow-up assessment, effects were
generally maintained at follow-up. Overall, analyses support the efficacy of psychedelic-assisted
therapy across four mental health conditions – post-traumatic stress disorder, anxiety/depression
associated with a life-threatening illness, unipolar depression, and social anxiety among autistic
adults. While study quality was high, we identify several areas for improvement regarding the conduct
and reporting of trials. Larger trials with more diverse samples are needed to examine possible
moderators and mediators of effects, and to establish whether effects are maintained over time.
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Introduction

Clinical research on classical psychedelics, mostly LSD
(lysergic acid diethylamide) and psilocybin, was once
widespread in the 1950s and 1960s (Grinspoon and
Bakalar 1997) . The early evidence for the therapeutic
use of classical psychedelics was promising for non-
psychotic mental health difficulties (Krebs and
Johansen 2012; Rucker, Iliff, and Nutt 2018), but studies
lacked the stringent methods typical of modern clinical
trials, such as placebo conditions, validated measures,
blinding, and randomization (Carhart-Harris and
Goodwin 2017). Research was largely halted in the
1970s after the drugs were reclassified in the USA as
Schedule I substances (substances which have no estab-
lished medical purpose and have a high risk of abuse)
and subsequently banned in most countries (Drug
Enforcement Administration Intelligence Division
2016). Before MDMA (3,4-methylenedioxymethamphe-
tamine) was banned in 1985 (Drug Enforcement
Administration Intelligence Division 2020), it was
widely used for therapeutic purposes, with early reports
suggesting that MDMA had psychotherapeutic benefits
(Greer and Tolbert 1998; Metzner and Adamson 2001).

However, the first systematic study of MDMA-assisted
psychotherapy was not published until 2008 (Bouso,
Doblin, Farré, Alcázar and Gómez-Jarabo 2008). This
study was part of a resurgence of research on the ther-
apeutic application of classical psychedelics, such as
psilocybin, LSD, and ayahuasca (which contains
a combination of N,N-dimethyltryptamine and harmala
monoamine oxidase inhibitor alkaloids) and non-classic
psychedelic compounds, such as MDMA. These newer
trials include several randomized, placebo-controlled
clinical trials that address many of the weaknesses of
older studies.

To our knowledge, this paper is the first meta-analysis
of modern placebo-controlled clinical trials of psyche-
delic-assisted therapy. Although the biological and psy-
chological mechanisms of action for MDMA, psilocybin,
ayahuasca, and LSD may vary, we review the outcomes
of these psychedelic-assisted therapies together because
they share several similarities. First, the studies reviewed
have comparable study designs, wherein the substance is
typically administered between 1–3 times. Second, in
most of the trials, patients received concurrent psy-
chotherapeutic support that follows a similar structure.
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For example, psychotherapeutic support typically occurs
during a preparation period, during dosing sessions, and
after dosing sessions, during an integration period.
Third, these substances are typically only taken in the
context of psychotherapeutic support, with the under-
standing that their effectiveness depends on the indivi-
dual using them, the context in which they are used, and
the psychotherapy that enables a focus on behavior
change post-drug administration. This is typically
referred to as the “set and setting”, with “set” referring
to attributes of the individual (e.g., their intention, mind
state, personality) and “setting” referring to factors out-
side the individual (e.g., presence of a therapist, culture,
and the environment in which the substance is used;
Hartogsohn 2016). We refer to these interventions col-
lectively, in the current paper, as psychedelic-assisted
therapies.

A meta-analysis is timely for several reasons. First,
research into the effects of psychedelic-assisted therapy
is rapidly increasing. Multiple organizations are progres-
sing toward clinical trials that could result in MDMA
and psilocybin being approved for medical use in the
USA and Europe within the next several years.
Compounds with novel mechanisms of action, such as
psychedelics, are needed. Psychiatric drug development
is widely acknowledged to have slowed with most new
drugs considered “me too” drugs that represent small
modifications to existing drugs, such as small molecular
changes or re-packaging the same drug and changing its
mode of administration (O-Brien, Thomas, Hodgkin,
Levit and Mark 2014). In addition, political efforts
related to psychedelics have begun. In California, in
2018, there was an unsuccessful campaign for the decri-
minalization of psilocybin. In 2019, Denver, Colarado
and Oakland, California reduced the local enforcement
of drug laws against certain psychedelic containing
plants and mushrooms to very low levels. In addition,
a pending ballot initiative in Oregon would provide
a legal mechanism for therapeutic psilocybin mushroom
services. Thus, a scientific review of current findings
could inform ongoing legislative initiatives, further the
development of clinical trials with psychedelic-assisted
therapies, and further drug development of psychedelic
medicines.

In this meta-analysis, we synthesized the results of all
randomized, placebo-controlled trials on psychedelic-
assisted therapy published after 1993. We compared
the pooled effect size between the experimental and
placebo (control) group at the primary endpoint. As an
exploratory aim, we also examined effect sizes for classic
psychedelics (LSD, ayahuasca, and psilocybin) versus
MDMA due to their differing biological and phenomen-
ological effects. To study the durability of effects, we

analyzed data for those studies that maintained
a placebo control through a long-term follow-up assess-
ment. To determine the extent to which trials converge
on a typical effect size, we examined between-study
variability. We also characterized the risk of bias
(Higgins and Green 2011) in these studies so as to
suggest avenues for methodological improvements in
future clinical trials. Finally, although statistical power
was limited, we examined whether moderators might
predict effect sizes. Overall, we aimed to synthesize the
best available clinical evidence on these therapies and
suggest directions for future research.

Method

Literature searches

We sought to identify all published randomized, placebo-
controlled clinical trials of psychedelic-assisted therapy
since the publishing of the DSM-IV (American
Psychiatric Association 1994). Our systematic review fol-
lowed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines
(Moher, Liberati, Tetzlaff and Altman 2009). Inclusion
criteria were: a) original research published in a peer-
reviewed journal, b) randomized placebo-controlled clin-
ical trial, and c) assesses the effect of MDMA, psilocybin,
ayahuasca, N,N-dimethyltryptamine (DMT), or LSD on
symptoms of a diagnosed psychiatric condition listed in
either the DSM-IV or DSM-V (American Psychiatric
Association 2013). Non-English language was an exclu-
sion criterion. We searched PsycInfo, ERIC, Medline,
Academic Search Premiere and CINHAL from
January 1994 to March 2019 with terms specifying the
active substance administered in the study (“psilocybin”,
“MDMA”, “3,4-methylenedioxymethamphetamine”,
“ayahuasca”, “DMT”, “5-MeO-DMT”, “Banisteriopsis
caapi”, or “LSD”) in pairwise combination with terms
specifying the trial’s clinical focus (“depressive”, “depres-
sion”, “anxiety”, “distress”, “trauma”, “post-traumatic
stress disorder”, “obsessive compulsive disorder”,
“PTSD”, “OCD”, “alcohol”, “drinking”, “nicotine”,
“smoking”, “cigarette”, “marijuana”, “cocaine”, “stimu-
lant”, “opiate”, “heroin”, “methamphetamine”, “depres-
sant”, “inhalant” or “injection”).

Study selection

The process of arriving at the final set of papers is out-
lined in the PRISMA diagram (Figure 1). The search
yielded 931 records. Four articles were duplicates within
each database. At least one author reviewed the title of
each remaining article and excluded 733 articles whose
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titles did not meet our inclusion criteria. Two authors
then independently reviewed the abstracts of the
remaining studies and excluded articles if both authors
agreed upon exclusion (n = 131). For the remainder of
the 63 articles, two authors independently reviewed the
full texts, with disagreements resolved through discus-
sion until 100% agreement was reached. We excluded 54
articles that were duplicates, not placebo-controlled, or
did not treat a mental health condition, leaving 9 studies.
We contacted the corresponding author of each selected
article to ask if they knew of additional studies (pub-
lished or unpublished/in progress) that we had not yet
included. From these correspondences, we included one
additional article (Palhano-Fontes et al. 2019). During
the data extraction phase, an additional paper was
excluded (Grob et al. 2011), because it did not present
data in a manner which allowed for meta-analysis and
the author did not supply the needed data when con-
tacted. This left us with nine studies included in the
meta-analysis (Table 1).

Data extraction and risk of bias assessment

All effect sizes were calculated as standardized mean
differences between-groups on primary outcome mea-
sures, comparing the active treatment groups to the

control (placebo) groups. The primary endpoint for
each study (reported in Table 1) was identified in the
following manner. If authors identified a primary end-
point, this was typically used in our meta-analysis as
long as it occurred before a cross-over. Because a cross-
over eliminates the placebo-controlled arm, for those
studies that used cross-over designs, only data collected
before the cross-over was included. For these studies, the
primary endpoint was identified as the first available
data point following the last psychedelic session. We
extracted the following data: sample (i.e. clinical diag-
nosis), primary outcome measure, sample size, study
design, drug and dose administered, number of therapy
only sessions, number of dosing sessions before the
primary endpoint, type of control group, primary end-
point, percentage of participants who identified as
women, participants’ average age, and percentage of
white participants. A senior investigator checked the
extracted data. Disagreements were resolved by discus-
sion. Missing data was obtained by electronic mail (Ross
et al. 2016). Risk of bias was assessed using the method
prescribed by Cochrane’s Handbook for Systematic
Reviews and Interventions (Higgins and Green 2011;
see online Appendix A). A senior investigator checked
the data regarding risk of bias, with disagreements
resolved by discussion.
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Figure 1. PRISMA diagram outlining study selection.

JOURNAL OF PSYCHOACTIVE DRUGS 291



Ta
bl
e
1.

D
es
cr
ip
tiv
e
su
m
m
ar
y
of

in
cl
ud

ed
st
ud

ie
s.

St
ud

y
Sa
m
pl
e

Pr
im
ar
y

O
ut
co
m
e

N
a

St
ud

y
D
es
ig
n

D
ru
g
D
os
e

Th
er
ap
y
O
nl
y

Se
ss
io
ns

(#
/h
ou

rs
)b
c

D
os
in
g

Se
ss
io
ns

b
Co

nt
ro
lG

ro
up

Pr
im
ar
y
En
d-

po
in
t

%
W
om

en
M
ea
n

Ag
e

%
W
hi
te

D
an
fo
rt
h

et
al
.

(2
01
8)

So
ci
al
ly
an
xi
ou

s
ad
ul
ts

w
ith

au
tis
m

So
ci
al
An

xi
et
y

(L
SA

S)
11

(M
D
M
A
n
=
7;
pl
ac
eb
o

n
=
4)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

pa
ra
lle
la
rm

M
D
M
A
(7
5–
12
5
m
g)

9/
M
ea
n
=
11
.3

3
In
er
t
pl
ac
eb
o

1-
m
on

th
af
te
r

2n
d
ex
pe
ri-

m
en
ta
l

se
ss
io
n

16
.7

31
.3

50
.0

G
as
se
r

et
al
.

(2
01
4)

An
xi
et
y
as
so
ci
at
ed

w
ith

lif
e-

th
re
at
en
in
g
ill
ne
ss

An
xi
et
y
(S
TA

I-
st
at
e
an
d

tr
ai
t)

11
(L
SD

n
=
8;
pl
ac
eb
o

n
=
3)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

op
en
-la
be
lc
ro
ss
-o
ve
r

LS
D
(2
00

µg
)

U
nc
le
ar

2
Lo
w
-d
os
e
ps
yc
he
de
lic

(2
0
µg

LS
D
)

2-
m
on

th
af
te
r

2n
d
bl
in
de
d

se
ss
io
n

36
.4

51
.7

N
ot

re
po

rt
ed

G
riffi

th
s

et
al
.

(2
01
6)

Li
fe
-t
hr
ea
te
ni
ng

ca
nc
er
;d
ep
re
ss
io
n

an
d/
or

an
xi
et
y

D
ep
re
ss
io
n

(H
AM

-D
)&

An
xi
et
y

(H
AM

-A
)

50
(H
ig
h
do

se
fi
rs
t
n
=
25
;

lo
w
do

se
fi
rs
t
n
=
25
)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

cr
os
s-
ov
er

Ps
ilo
cy
bi
n
(2
2
m
g

or
30

m
g/
70

kg
)

M
ea
n
=
4.
0/

M
ea
n
=
9.
1

1
Lo
w
-d
os
e
ps
yc
he
de
lic

(1
or

3
m
g/
70

kg
ps
ilo
cy
bi
n)

5-
w
ee
ks

af
te
r

se
ss
io
n
1

51
.0

56
.3

94

M
ith

oe
fe
r

et
al
.

(2
01
1)

Ch
ro
ni
c
PT
SD

PT
SD

(C
AP

S-
IV
)

20
(M

D
M
A
n
=
12
;p
la
ce
bo

n
=
8)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

op
en
-la
be
lc
ro
ss
-o
ve
r

M
D
M
A
(1
25

m
g;

op
tio

na
l6
5
m
g

su
pp

le
-m

en
ta
l)

10
/1
5.
0

2
In
er
t
pl
ac
eb
o

3–
5
da
ys

af
te
r

se
ss
io
n
2

85
.0

40
.4

10
0.
0

M
ith

oe
fe
r

et
al
.

(2
01
8)

Ch
ro
ni
c
PT
SD

PT
SD

(C
AP

S-
IV
)

26
(M

D
M
A
12
5/
75

m
g

co
m
bi
ne
d
n
=
19
;

M
D
M
A
30

m
g
n
=
7)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

op
en
-la
be
lc
ro
ss
-o
ve
r

M
D
M
A
(7
5
m
g
or

12
5
m
g)

9/
13
.5

2
Lo
w
-d
os
e
ps
yc
he
de
lic

(3
0
m
g
M
D
M
A)

1-
m
on

th
af
te
r

ex
pe
rim

en
ta
l

se
ss
io
n
2

26
.9

37
.2

84
.6

O
eh
en et
al
.

(2
01
3)

Ch
ro
ni
c
PT
SD

PT
SD

(C
AP

S-
IV
)

12
(M

D
M
A
n
=
8;
pl
ac
eb
o

n
=
4)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

op
en
-la
be
lc
ro
ss
-o
ve
r

M
D
M
A
(1
25

m
g,

62
.5
m
g
su
pp

le
-

m
en
ta
l)

M
ea
n
=
13
.3
0/

U
nc
le
ar

3
Lo
w
-d
os
e
(2
5
m
g)

ps
yc
he
de
lic
;

su
pp

le
m
en
ta
l

(1
2.
5
m
g)

do
se

3-
w
ee
ks

af
te
r

ex
pe
rim

en
ta
l

se
ss
io
n
3

83
.3

41
.4

N
ot

re
po

rt
ed

O
t’a
lo
ra

et
al
.

(2
01
8)

Ch
ro
ni
c
PT
SD

PT
SD

(C
AP

S-
IV
)

23
(M

D
M
A
12
5/
10
0
m
g

co
m
bi
ne
d
n
=
18
;

M
D
M
A
40

m
g
n
=
5)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

op
en
-la
be
lc
ro
ss
-o
ve
r

M
D
M
A
(1
25

or
10
0
m
g)

U
nc
le
ar

2
Lo
w
-d
os
e
ps
yc
he
de
lic

(4
0
m
g
M
D
M
A)

1-
m
on

th
af
te
r

2n
d
bl
in
de
d

se
ss
io
n

32
.1

42
.0

92
.9

Pa
lh
an
o-

Fo
nt
es

et
al
.

(2
01
9)

Tr
ea
tm

en
t-
re
si
st
an
t

m
aj
or

un
ip
ol
ar

de
pr
es
si
ve

di
so
rd
er

D
ep
re
ss
io
n

(H
AM

-D
)

29
(A
ya
hu

as
ca

n
=
14
;

pl
ac
eb
o
n
=
15
)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

pa
ra
lle
la
rm

Ay
ah
ua
sc
a

(c
on

ta
in
in
g

0.
36

m
g/
kg

of
N
,

N
-D
M
T)

U
nc
le
ar

1
Li
qu

id
ca
us
in
g
m
ild

ga
st
ric

di
st
re
ss
;

m
at
ch
ed

fo
r
ta
st
e/

co
lo
r

1-
w
ee
k

72
.4

42
.0

58
.6

Ro
ss

et
al
.

(2
01
6)

Li
fe
-t
hr
ea
te
ni
ng

ca
nc
er
;a
nx
ie
ty

di
ag
no

si
s

An
xi
et
y
an
d

D
ep
re
ss
io
n

(H
AD

S)

29
(P
si
lo
cy
-b
in

1s
t
n
=
14
;

ni
ac
in

1s
t
n
=
15
)

D
ou

bl
e-
bl
in
d,

ra
nd

om
iz
ed
,

pl
ac
eb
o-
co
nt
ro
lle
d,

cr
os
s-
ov
er

Ps
ilo
cy
bi
n
(0
.3
m
g/

kg
)

6/
12
.0

1
N
ia
ci
n

1-
da
y
af
te
r
do

se
on

e
62
.1

56
.3

89
.7

a
=
sa
m
pl
e
si
ze

at
pr
im
ar
y
en
dp

oi
nt
;b

=
da
ta
be
fo
re
pr
im
ar
y
en
dp

oi
nt
;c

=
es
tim

at
es

of
se
ss
io
ns
/h
ou

rs
ar
e
be
st
es
tim

at
es

as
th
is
in
fo
rm

at
io
n
w
as

no
ta
lw
ay
s
cl
ea
rly

sp
ec
ifi
ed

w
ith

in
pa
pe
rs
;C
AP

S-
IV
=
Cl
in
ic
ia
n
Ad

m
in
is
te
re
d

PT
SD

Sc
al
e
–
IV
(B
la
ke

et
al
.1
99
5)
;G
RI
D
-H
AM

D
=
G
RI
D
-H
am

ilt
on

D
ep
re
ss
io
n
Ra
tin

g
Sc
al
e
(W

ill
ia
m
s
et
al
.2
00
8)
,H

AD
S
=
H
os
pi
ta
lA
nx
ie
ty
an
d
D
ep
re
ss
io
n
Sc
al
e
(Z
ig
m
on

d
an
d
Sn
ai
th

19
83
);
H
AM

-A
=
H
am

ilt
on

An
xi
et
y
Ra
tin

g
Sc
al
e
(B
ru
ss

et
al
.1
99
4)
;H

AM
-D

=
H
am

ilt
on

D
ep
re
ss
io
n
Ra
tin

g
Sc
al
e
(H
am

ilt
on

19
60
);
LS
AS

=
Li
eb
ow

itz
So
ci
al
An

xi
et
y
Sc
al
e
(L
ie
bo

w
itz

et
al
.1
98
5)
;S
TA

I(
Sp
ie
lb
er
ge
r
et

al
.1
97
01
97
0)

292 J. B. LUOMA ET AL.



Data synthesis and analyses

Computation and analysis of effect sizes
Effect sizes were calculated as a standardized mean dif-
ference (Cohen’s d), which were then transformed to
Hedges g to adjust for bias due to sample size (Hedges
and Olkin 1985). Effect sizes were calculated by subtract-
ing the average score of the placebo group from the
average score of the psychedelic-assisted therapy group
and dividing by the pooled standard deviations of the
two groups. Effect sizes of .2, .5, .8, and 1.2 are typically
considered small, medium, large, and very large, respec-
tively (Cohen 1992; Sawilowsky 2009). In calculating
effect sizes, we identified primary outcome measures
from registration information at clinicaltrials.gov or in
the published reports. In cases where multiple outcomes
were designated as primary (Gasser et al. 2014; Griffiths
et al. 2016), effect sizes were calculated for each variable
and then averaged to create a single effect size for each
study (Borenstein, Hedges, Higgins and Rothstein 2009).
We selected a random-effects model based upon the
assumption that our data would have variable popula-
tion parameters and average effect sizes (Hunter and
Schmidt 2004) and that the studies are not functionally
equivalent in design and methods (Borenstein et al.
2009). We conduced meta-analyses using Meta-
Essentials (Suurmond, van Rhee and Hak 2017).

Moderator analyses
We tested six continuous and two categorical moderat-
ing variables using meta-regressions. We tested the fol-
lowing continuous moderating variables: gender
(operationalized as the percentage of participants who
identified as men versus women), race/ethnicity (oper-
ationalized as the percentage of White participants ver-
sus people of color), mean age, number of dosing
sessions, number of psychotherapy sessions, and sample
size. Due to the relatively small number of people of
color across multiple countries, we did not have enough
power to test moderations for multiple ethnic or racial
categories. We tested the following categorical moderat-
ing variables: inert placebo (versus other controls) and
low dose psychedelic (versus other controls).

Results

Characteristics of studies

Characteristics of the nine studies are detailed in Table
1. A total of 211 people participated in these studies.
Race was reported in seven studies (85% reported being
White) and gender was reported in all studies (53%
identified as women). Five studies examined MDMA,
two psilocybin, one ayahuasca, and one LSD. The

average number of dosing sessions before the primary
endpoint (as defined in this meta-analysis) was 1.9
(SD = 0.8) with a range of 1–3 dosing sessions across
studies. Placebo controls consisted of very low doses of
psychedelic in five studies, inert placebo in three, and an
active placebo (i.e., niacin) in one. Three studies
included placebo-controlled long-term follow-up
assessments.

Online Appendix A summarizes our risk of bias find-
ings. All studies were preregistered at clinicaltrials.gov.
In most of the trials, the randomization sequence was
not clearly described. Most studies did not describe the
methods for concealing the allocation sequence in suffi-
cient enough detail so as to allow for quality determina-
tions. We judged five of the nine studies as either high or
unclear risk in terms of whether patients, research staff,
and clinicians were blind to treatment assignment. We
judged three of the studies as high risk in terms of
blinding of outcome assessment. Attrition rates across
all studies were excellent, resulting in a low risk of bias
due to study dropout. All studies analyzed pre-
determined primary outcomes, resulting in a very low
risk of bias due to selective outcome reporting.

Overall effect sizes

The analysis of the pooled effect of psychedelic-assisted
therapy in these nine studies resulted in a mean
between-groups effect of Hedges g = 1.21 (see Figure
2), which was significantly different from zero, z = 9.48,
p < .001. We assessed heterogeneity using the Qw statis-
tic. A nonsignificant Q test suggested that there was no
significant heterogeneity beyond that which could be
accounted for by sampling error, Qw(8) = 5.61, p = .69.
The I2 value, which describes the percentage of variation
across studies that is due to heterogeneity rather than
chance, could not be calculated due to a negative
numerator, which further suggests very low levels of
heterogeneity. We used Rosenthal’s failsafe N to assess
the number of additional studies with an effect size of
zero that would be needed to bring statistically signifi-
cant associations down to the p = .05 level (Rosenthal
1991). The failsafe N was 193, suggesting that the
observed effects are tolerant to null results. The funnel
plot (see Figure 3) also suggests low levels of heteroge-
neity and a lack of publication bias (Sterne et al. 2011).

Subgroup analyses

We conducted subgroup analyses comparing the four
trials of classic psychedelic-assisted therapy to the five
trials of MDMA-assisted therapy (see Figure 2). There
was no significant difference in the overall effect size
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between these two subgroups, z = .08, p = .94. The mean
effect size for the four studies of classic psychedelic-
assisted therapy was Hedges g = 1.20 and the mean effect
size for the five studies of MDMA-assisted therapy was
Hedges g = 1.22.

Moderator analyses

Preplanned tests of moderation were calculated indivi-
dually for the following variables: sample size (p = .85),
number of dosing sessions (p = .97), number of psy-
chotherapy sessions (p = .64), percent of sample White
(p = .60), percent of sample women (p = .61), average
sample age (p = .93), and type of control condition (inert
placebo vs other controls, p = .81 and low dose

psychedelic vs other controls, p = .82). None of these
variables were statistically significant moderators.

Effects at long-term follow-up

Three studies reported long-term follow-up data with
placebo control beyond the primary endpoint (see
Figure 2). Long-term follow-up endpoints were six
months (Danforth et al. 2018), two months (Mithoefer,
Wagner, Mithoefer, Jerome and Doblin 2011), and seven
weeks (Ross et al. 2016) after the primary endpoint
assessment. The average effect size for these three studies
at the primary endpoint was Hedges g = 1.47. At the
long-term follow-up point, the average effect size was
Hedges g = 1.36. This represents a decrease of 7.5% in

Classical psychedelics vs. MDMA 

Studies with placebo-controlled follow-up points 

Figure 2. Forest plots with mean weighted effect sizes and 95% confidence intervals.
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average effect size by the follow-up point, indicating that
effects were largely sustained over the follow-up period.

Discussion

This meta-analysis of nine placebo-controlled randomized
clinical trials of psychedelic-assisted therapy provides sup-
port for their efficacy across four mental health conditions:
PTSD, anxiety/depression associated with life-threatening
illness, unipolar depression, and social anxiety among
autistic adults. The overall between-group effect size at
the primary endpoint for psychedelic-assisted therapy
compared to placebo was very large (Hedges g = 1.21).
This effect size reflects an 80% probability that a randomly
selected patient undergoing psychedelic-assisted therapy
will have a better outcome than a randomly selected
patient receiving a placebo (McGraw and Wong 1992).

The effect sizes reported were obtained using
a therapeutic agent that participants only received
a total of 1–3 times, as opposed to most psychopharma-
cological agents which patients receive at least daily.
This suggests the possibility of a novel mechanism of
action wherein effects extend beyond the direct biologi-
cal effects of the psychedelic substance. Aside from the
observed effect size, other strengths of these trials
included low levels of attrition, a documented lack of
serious adverse effects, and all trials not deviating from
their preregistered primary outcomes. Overall, results
suggest that psychedelic-assisted therapy is effective
with minimal adverse effects.

In order to understand the magnitude of the observed
effect, we identified other meta-analyses of randomized
clinical trials of pharmacological and psychological
interventions for mental health conditions. Meta-
analyses comparing pharmacotherapies to placebo have
found small to moderate effect sizes: .30 for PTSD
(Cipriani et al. 2018), .32 for major depressive disorder
(Leucht, Hierl, Kissling, Dold and Davis 2012), .31 for
generalized anxiety disorder (Huhn et al. 2014), .55 for
social anxiety disorder (Huhn et al. 2014), and .40 for
mental health problems overall (Huhn et al. 2014).
Meta-analyses comparing gold standard psychotherapy
treatments to control treatments have found moderate
effect sizes: .53 for depression (Cuijpers et al. 2013), .56
for social anxiety disorder (Mayo-Wilson et al. 2014),
and .65 for PTSD (Powers et al. 2010). It’s possible that
the effect size observed in our review was larger partially
because psychedelic-assisted therapy is a combined
treatment. Meta-analyses have found, for example, that
combined psychotherapy and pharmacotherapy treat-
ments for depression were larger than for pharma-
cotherapy (Cuijpers et al. 2013; Huhn et al. 2014) or
psychotherapy (Huhn et al. 2014) alone. Although we
compared the effect size in our study to those reported in
prior reviews and meta-analyses, future research would
benefit from directly comparing the effectiveness of psy-
chedelic-assisted therapy to more traditional pharmaco-
logical, psychotherapeutic, or combined interventions.
Future studies would also benefit from examining cost-
effectiveness, given that psychedelic-assisted therapy, as

Figure 3. Funnel plot depicting effect size (Hedge’s g) as a function of standard error.
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currently delivered, may be relatively expensive com-
pared to single-modality treatments.

Further research is needed to examine the reliability
of the effect sizes observed. Previous reviews have
shown that effect sizes may diminish as larger trials
are conducted (Johnsen and Friborg 2015) . The extent
to which this may occur in future trials is unknown.
Alternatively, it’s possible that the effect size may be
larger in future trials, as five of the nine trials in our
meta-analysis included chronic or treatment-resistant
populations and some trials only had one dosing ses-
sion as we analyzed data before cross-over.
Additionally, the type of placebo may have influenced
outcomes: five of the studies used placebos consisting
of putatively therapeutically inactive doses of the sub-
stance under investigation, two used inactive placebos,
and two used active placebos. The effects of these
varying placebos require examination in future
studies.

We found no significant moderators of treatment
effects on planned moderation analysis, including com-
parisons of the effect sizes for classical psychedelics to
those of MDMA. This was perhaps not surprising given
the low level of heterogeneity in the sample and small
number of studies in the meta-analysis resulting in low
statistical power. Results suggested comparable efficacy
across the two classes of treatments (MDMA versus
classical psychedelics). The p-value did not approach
the p = .05 level (p = .67), suggesting that increased
power may not have yielded significant results. The
lack of a statistically significant difference could also be
affected by the fact that the studies treated different
mental health conditions; while the MDMA studies
treated PTSD and social anxiety, the classical psychede-
lic studies treated end-of-life depression/anxiety and
major depression. Future research would benefit from
having larger sample sizes that enable moderation and
mediation analyses.

The placebo-controlled long-term follow-up data
available suggested that treatment effects were main-
tained after the primary endpoint assessment, with effect
sizes decreasing an average of 7.5% during the follow-up
period (Danforth et al. 2018; Mithoefer et al. 2011; Ross
et al. 2016). Nevertheless, these results should be inter-
preted with caution as only three studies included pla-
cebo-controlled follow-up data and additional
psychotherapy occurred during this follow-up period
in one of the trials (Mithoefer et al. 2011). Studies that
maintain placebo controls through a long-term follow-
up assessment (when ethical) could help clarify the dur-
ability of these interventions. Future meta-analyses
focusing on within-group effect sizes could provide
additional information about the durability of effects

because analyses could include additional studies that
did not have a placebo control.

The observed effect sizes are most indicative of the
likely effects of psychedelics among those with end-of-
life distress and those with PTSD, and among White
volunteers. Only four mental health conditions were
studied across all nine studies: PTSD (n = 4), anxiety/
depression associated with life-threatening illness
(n = 3), unipolar depression (n = 1), and social anxiety
among autistic adults (n = 1). Despite good representa-
tion by women (53%), people of color were largely
absent from these studies of psychedelic-assisted therapy
and more work is needed to include people of color in
these trials. Approaches such as participatory research
could help recruit more diverse samples (Israel et al.
2005).

Through our risk of bias assessment (see online
Figure 1), we identified several potential sources of
bias, including possible failures in randomization, fail-
ures of concealment of allocation, lack of blinding of
treatment staff, patients, and assessors, and lack of blind-
ing of outcome assessment in some studies. More
research is needed into how to effectively achieve blind-
ing when investigating compounds that frequently have
obvious acute subjective effects, a well-known methodo-
logical challenge in pharmacological research (Lee et al.
2016). This may require study designs that depart from
standard clinical trial methods to assess the influence of
different blinding procedures and placebo conditions.
One option could be to vary the expectancy effects of
the pharmacological agents used in the trial, and to
randomize the allocation of the placebo session. Some
of the measures that authors in the current studies took
to achieve blinding included using a low-dose psyche-
delic (Gasser et al. 2014; Griffiths et al. 106; Mithoefer
et al. 2011; Oehen et al. 2013; Ot’alora et al. 2018) or
a substance that mimicked some of the psychoactive
substances’ effects (Palhano-Fontes et al. 2019; Ross
et al. 2016) as a control. So that blinding success can
be quantitatively evaluated, we recommend that future
investigators directly assess whether the blind was bro-
ken by asking assessors, treatment staff, and patients to
guess whether they received the active treatment.

Relatedly, studies could be improved by better
describing, controlling for, and studying concurrent
psychotherapy practices especially given the role of set
and setting in outcomes from psychedelic-assisted ther-
apy. For example, trials that randomize type of or
amount of psychotherapy, while maintaining consis-
tency of psychedelic dosing, would be helpful in under-
standing the role of concurrent psychotherapy practices.
Because it is generally acknowledged that psychedelics
cannot be ethically administered for treatment purposes
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without concurrent psychotherapeutic support
(Carhart-Harris and Goodwin 2017), the role of this
aspect of treatment merits further study. In several
reports, concurrent psychotherapy and supportive con-
tact was not well described or quantified. In addition, it
was not clear whether the amount of contact with thera-
pists was balanced among conditions. Given research
showing a dose-response effect of greater amounts of
psychotherapy (Falkenström et al. 2016), the levels of
concurrent contact should be balanced between condi-
tions and reported.

We did not find any statistical indication of reporting
bias. At the same time, a recent report of six Phase 2
randomized trials of MDMA-assisted psychotherapy for
the treatment of PTSD demonstrated a combined
between-groups effect size of Cohen’s d = .8 (Mithoefer
et al. 2019), which is lower than what we calculated
based on the four MDMA trials that had been published
and were thereby included in this report (Hedges
g = 1.21). It is possible that our effect size was larger
than that observed in the recent report (Mithoefer et al.
2019) because we calculated effect sizes differently or
because the two unpublished trials that we did not
review had less favorable findings than the four that
were published. This could reflect publication bias that
might have affected our estimates.

We suggest that future investigators conform with the
CONSORT statement (Schulz, Altman, and Moher
2010) for reporting clinical trials and report the infor-
mation needed to allow categorization on risk of bias
(Higgins and Green 2011). In particular, improvements
compared to current studies could be made in terms of
reporting of randomization procedures, allocation pro-
cedures, condition blinding procedures and success,
methods for blinding assessors, and the reporting of
adverse events (Carhart-Harris and Goodwin 2017).

Conclusion

This meta-analytic review provides support for ongoing
research on psychedelic-assisted therapy. The effect sizes
of these randomized placebo-controlled trials were large,
when compared to the effect sizes obtained with more
well-researched stand-alone pharmacological agents and
psychotherapy interventions. The quality of the
reviewed studies was high, with low levels of attrition,
a documented lack of serious adverse effects, and no
deviations from preregistered primary outcomes.
However, a number of weaknesses were identified and
improvements are needed regarding the conduct and
reporting of trials in the future. Despite these limita-
tions, large effect sizes are rare in psychiatry and psy-
chology and our findings suggest that psychedelic-

assisted therapy presents a promising new direction in
mental health treatment.
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