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There is a growing literature exploring the placebo response within specific mental disorders, but no overarching quantitative
synthesis of this research has analyzed evidence across mental disorders. We carried out an umbrella review of meta-analyses of
randomized controlled trials (RCTs) of biological treatments (pharmacotherapy or neurostimulation) for mental disorders. We
explored whether placebo effect size differs across distinct disorders, and the correlates of increased placebo effects. Based on a
pre-registered protocol, we searched Medline, PsycInfo, EMBASE, and Web of Knowledge up to 23.10.2022 for systematic reviews
and/or meta-analyses reporting placebo effect sizes in psychopharmacological or neurostimulation RCTs. Twenty meta-analyses,
summarising 1,691 RCTs involving 261,730 patients, were included. Placebo effect size varied, and was large in alcohol use disorder
(g= 0.90, 95% CI [0.70, 1.09]), depression (g= 1.10, 95% CI [1.06, 1.15]), restless legs syndrome (g= 1.41, 95% CI [1.25, 1.56]), and
generalized anxiety disorder (d= 1.85, 95% CI [1.61, 2.09]). Placebo effect size was small-to-medium in obsessive-compulsive
disorder (d= 0.32, 95% CI [0.22, 0.41]), primary insomnia (g= 0.35, 95% CI [0.28, 0.42]), and schizophrenia spectrum disorders
(standardized mean change = 0.33, 95% CI [0.22, 0.44]). Correlates of larger placebo response in multiple mental disorders included
later publication year (opposite finding for ADHD), younger age, more trial sites, larger sample size, increased baseline severity, and
larger active treatment effect size. Most (18 of 20) meta-analyses were judged ‘low’ quality as per AMSTAR-2. Placebo effect sizes
varied substantially across mental disorders. Future research should explore the sources of this variation. We identified important
gaps in the literature, with no eligible systematic reviews/meta-analyses of placebo response in stress-related disorders, eating
disorders, behavioural addictions, or bipolar mania.
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INTRODUCTION
A placebo is an ‘inactive’ substance or ‘sham’ technique that is
used as a control for assessing the efficacy of an active treatment
[1]. However, study participants in a placebo control group may
experience considerable symptom improvements - a ‘placebo

response’ [1–3]. Statistical artifacts or non-specific effects account
for some of the placebo response. For example, many individuals
seek treatment and are enrolled in clinical trials while their
symptoms are at their worst. Their symptoms will gradually return
to their usual severity (‘regression to the mean’), giving the
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appearance of a placebo response [4]. Further, it has been
suggested that the placebo response is exacerbated due to
unreliable ratings as well as baseline symptom severity inflation if
raters are aware of severity criteria for entry to a trial [5, 6]. Other
potential sources of apparent placebo responses include sampling
biases caused by the withdrawal of the least improved patients in
the placebo arm, non-specific beneficial effects resulting from
interactions with staff delivering the trial, environmental effects
due to inpatient care during placebo-controlled trials, or other
unaccounted for factors, such as dietary or exercise changes
during the trial [7–9]. Nonetheless, there is evidence that placebo
administration results in ‘true’ - or non-artefactual - placebo
effects, that is, identifiable changes in biological systems
[1, 10, 11]. For example, placebo administration is capable of
causing immunosuppression [12, 13], placebo effects in Parkin-
son’s disease are driven by striatal dopamine release [10, 14], and
placebo analgesia is mediated by endogenous opioid release
[15, 16]. Furthermore, there is evidence that placebo effects in
depressive and anxiety disorders are correlated with altered
activity in the ventral striatum, orbitofrontal cortex, rostral anterior
cingulate cortex, and the default mode network [17]. The placebo
effect size can be increased through the use of verbal suggestions
and conditioning procedures, thus suggesting the underlying role
of psychological mechanisms including learning and expectations
[11, 18].
Across age groups, treatment modalities, and diverse mental

disorders, biological treatments (pharmacotherapy or neurostimu-
lation) do reduce symptoms [19–22], but only a subgroup of
patients experience a clinically significant symptom response or
enter remission [23–25]. Furthermore, current medications may
also have unfavourable side effects [23, 26–31]. Given the high
prevalence of mental disorders and their significant socioeco-
nomic burden [32–34], there is a need to develop more effective
and safer psychopharmacologic and neurostimulation treatments.
However, in randomized-controlled trials (RCTs), the magnitude of
the placebo response may be considerable, which can affect the
interpretation of their results [35–37]. For example, in antipsycho-
tic trials over the past 40 years, placebo response has increased
while medication response has remained consistent [38, 39].
Consequently, the trial’s ability to statistically differentiate
between an active medication and a placebo is diminished [40].
Indeed, large placebo response rates have been implicated in
hindering psychotropic drug development [41, 42]. The increased
placebo response can also affect larger data synthesis approaches,
such as network meta-analysis, in which assumptions about
placebo responses (e.g. stability over time) might affect the
validity of results [43].
Improved understanding of participant, trial, and mental

disorder-related factors that contribute to placebo response might
allow better clinical trial design to separate active treatment from
placebo effects. There is a growing body of research, including
individual studies and systematic reviews/meta-analyses, examin-
ing the placebo response within specific mental disorders [35].
However, to date, no overarching synthesis of this literature, to
detect any similarities or differences across mental disorders, has
been published. We therefore carried out an umbrella review of
meta-analyses to address this need. We aimed to assess the
placebo effect size in RCTs for a range of mental disorders,
whether the effect size differs across distinct mental disorders, and
identify any correlates of increased placebo effect size or
response rate.

METHODS
The protocol for this systematic umbrella review was pre-
registered on the open science framework (https://osf.io/fxvn4/)
and published [44]. Deviations from this protocol, and additions to
it, were: eight authors were involved in record screening rather

than two; we reported effect sizes pooled across age groups and
analyses comparing placebo effect sizes between age groups; and
we included a meta-analysis that incorporated trials of dietary
supplements as well as medications in autism. For the rationale
behind these decisions, see eMethods.
Eight authors (NH, AB, VB, LE, OKF, LM, CR, SS) carried out the

systematic review and data extraction independently in pairs.
Discrepancies were resolved through consensus or through
arbitration by a third reviewer (NH or SCo). We searched, without
date or language restrictions, up to 23.10.2022, Medline, PsycInfo,
EMBASE+ EMBASE Classic, and Web of Knowledge for systematic
reviews with or without meta-analyses of RCTs of biological
treatments (psychopharmacotherapy or neurostimulation) com-
pared with a placebo or sham treatment in individuals with
mental disorders diagnosed according to standardized criteria.
The full search strategy is included in eMethods. We also sought
systematic reviews of RCTs conducted in patients with sleep-wake
disorders, since these disorders are included in the DSM-5 and
their core symptoms overlap with those of mental disorders [45].
We retained systematic reviews with or without meta-analyses
that reported within-group changes in symptoms in the
placebo arm.
Next, to prevent duplication of data, a matrix containing all

eligible systematic reviews/meta-analyses for each category of
mental disorder was created. Where there were multiple eligible
systematic reviews/meta-analyses for the same disorder and
treatment, we preferentially included meta-analyses, and if
multiple eligible meta-analyses remained, then we included the
one containing the largest number of studies for the same
disorder and treatment, in line with recent umbrella reviews
[46, 47].
Data were extracted by at least two among six reviewers (AB,

VB, LE, OKF, CR, SS) independently in pairs via a piloted form. All
extracted data were further checked by a third reviewer (NH). See
eMethods for a list of extracted data.
Our primary outcome was the pre-post effect size of the

placebo/sham related to the condition-specific primary symptom
change for each mental disorder. Secondary outcomes included
any other reported clinical outcomes in eligible reviews. We report
effect sizes calculated within-group from baseline and post-
treatment means by meta-analysis authors, including Cohen’s d
and Hedges’ g for repeated measures, which account for both
mean difference and correlation between paired observations;
and standardized mean change, where the average change score
is divided by standard deviation of the change scores. We
interpreted the effect size in line with the suggestion by Cohen
[48], i.e. small (~0.2), medium (~0.5), or large (~0.8).
In addition, we extracted data regarding potential correlates of

increased placebo effect size or response rate (as defined and
assessed by the authors of each meta-analysis) in each mental
disorder identified through correlation analyses or meta-
regression. Where available, results from multivariate analyses
were preferred.
The methodological quality of included reviews was assessed

by at least two among six reviewers (AB, VB, LE, OKF, NH, CR)
independently and in pairs using the AMSTAR-2 tool, a critical
appraisal tool that enables reproducible assessments of the
conduct of systematic reviews [49]. The methodological quality
of each included review was rated as high, moderate, low, or
critically low.

RESULTS
Our initial search identified 6,108 records. After screening titles
and abstracts, we obtained and assessed 115 full-text reports (see
eResults for a list of articles excluded following full-text assess-
ment, with reasons). Of these, 20 were deemed eligible, and all
were systematic reviews with meta-analysis (Fig. 1). In total, the 20
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included meta-analyses synthesized data from 1,691 RCTs (median
55) involving 261,730 patients (median 5,365). These meta-
analyses were published between 2007 and 2022 and involved
individuals with the following mental disorders: major depressive
disorder (MDD; n= 6) [50–55], anxiety disorders (n= 4) [55–58],
schizophrenia spectrum disorders (n= 3) [38, 59, 60], alcohol use
disorder (AUD; n= 1) [61], attention-deficit/hyperactivity disorder
(ADHD; n= 1) [62], autism spectrum disorders (n= 1) [63], bipolar
depression (n= 1) [64], intellectual disability (n= 1) [65],
obsessive-compulsive disorder (OCD; n= 1) [66], primary insomnia
(n= 1) [67], and restless legs syndrome (RLS; n= 1) [68].
The methodological quality of the included meta-analyses

according to AMSTAR-2 ratings was high in two meta-analyses
(ADHD and autism), low in four meta-analyses, and critically low in
the remaining 14 meta-analyses (Table 1). The most common
sources of bias that led to downgrading on the AMSTAR-2 were:
no list of excluded full-text articles with reasons (k= 14), no
explicit statement that the protocol was pre-registered (k= 14),
and no assessment of the potential impact of risk of bias in
individual studies on the results (k= 13). The full reasoning behind
our AMSTAR-2 ratings is included in eResults.
Our first objective was to determine placebo effect sizes across

mental conditions. Data regarding within-group placebo efficacy
were reported in sixteen of the included meta-analyses
[38, 50, 52, 53, 55–58, 60–63, 65–68]. Placebo effect sizes for the
primary outcomes ranged from 0.23 to 1.85, with a median of 0.64
(Fig. 2). Median heterogeneity across meta-analyses was I2= 72%,

suggesting a generally high percentage of heterogeneity due to
true variation across studies.
A detailed description of each meta-analysis included for this

objective is included in eResults. Here, we report a summary of these
results in order of the greatest number of RCT’s and meta-analyses
included per disorder. In MDD, a large within-group placebo effect
was observed (g= 1.10, 95% CI [1.06, 1.15]), although active
medication had an even larger effect size (g= 1.49, 95% CI [1.44,
1.53]) [50]. Similarly, in children and adolescents with MDD, placebo
effect size was large (g= 1.57, 95% CI [1.36, 1.78]), as was serotonergic
medication effect size (g= 1.85, 95% CI [1.70, 2.00]) [55]. In treatment-
resistant MDD, the within-group placebo effect size was smaller than
in non-treatment-resistant MDD (g= 0.89, 95% CI [0.81, 0.98]) [52]. In
neuromodulation trials for MDD, the effect size of sham was g= 0.80
(95% CI [0.65, 0.95]) [53]. In this meta-analysis, the effect size was
larger for non-treatment-resistant (g= 1.28, 95% CI [0.47, 2.97])
compared to treatment-resistant participants (g= 0.50 95% CI [0.03,
0.99]) [53]. In adults with anxiety disorders, placebo effect sizes varied
across disorders, with a medium effect size in panic disorder (d= 0.57,
95% CI [0.50, 0.64]) [56] and large effect sizes in generalized anxiety
disorder (GAD) (d= 1.85, 95% CI [1.61, 2.09]) and social anxiety
disorder (SAD) (d= 0.94, 95% CI [0.77, 1.12]) [57]. Other meta-analyses
in children and adolescents and older adults pooled RCTs across
anxiety disorders, and found large placebo effect sizes (g= 1.03, 95%
CI [0.84, 1.21] and d= 1.06, 95% CI [0.71, 1.42], respectively) [55, 58]. In
ADHD, placebo effect size was medium-to-large for clinician-rated
outcomes (SMC= 0.75, 95% CI [0.67, 0.83]) [62]. There was

Fig. 1 PRISMA flow diagram. Twenty meta-analyses were included.
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additionally a significant negative relationship between placebo effect
size and drug-placebo difference (−0.56, p< 0.01) for self-rated
outcomes [62]. In schizophrenia spectrum disorders, placebo effect
size was small-to-medium in antipsychotic RCTs (SMC= 0.33, 95% CI
[0.22, 0.44]) [38] and medium in RCTs focusing specifically on negative
symptoms (d= 0.64, 95% CI [0.46, 0.83]) [60]. Placebo effect size in
RLS was large when measured via rating scales (g= 1.41, 95% CI
[1.25, 1.56]), but small (g= 0.02 to 0.24) in RCTs using objective
outcomes [68]. In autism, placebo effect sizes were small (SMC ranged
0.23 to 0.36) [63]. Similarly, placebo effect size was small in OCD
(d= 0.32, 95% CI [0.22, 0.41]), although larger in children and
adolescents (d= 0.45, 95% CI [0.35, 0.56]) compared with adults
(d= 0.27, 95% CI [0.15, 0.38]) [66]. Placebo effect size was large in
AUD (g= 0.90, 95% CI [0.70, 1.09]) [61], small in primary insomnia (g
ranged 0.25 to 0.43) [67], and medium in intellectual disability related
to genetic causes (g= 0.47, 95% CI [0.18, 0.76]) [65].
Our second objective was to examine the correlates of increased

placebo response. We included 14 meta-analyses that reported
correlates of placebo effect size or response rate through correlation
analysis or meta-regression [38, 51, 53, 54, 56, 57, 59–64, 66, 68]. The
key correlates extracted from these studies are summarized in
Table 2.
Several variables were consistently identified across meta-

analyses. Increased number of trial sites was a positive correlate of
increased placebo response in MDD [51, 54], schizophrenia
spectrum disorders [59], and autism spectrum disorders [63].
Similarly, increased sample size was positively associated with
placebo effect size in schizophrenia spectrum disorders [59], OCD
[66], and panic disorder [56]. Later publication or study year was
associated with greater placebo response in anxiety disorders
[56, 57], schizophrenia spectrum disorders [38], AUD [61], and OCD
[66] but not in MDD [51], and with reduced placebo response in

ADHD [62]. Younger age was associated with increased placebo
responses in schizophrenia spectrum disorders [38, 59] and OCD
[66]. Increased baseline illness severity was associated with
increased placebo response in schizophrenia spectrum disorders
[38], ADHD [62], and AUD [61]. Increased trial or follow-up
duration was positively associated with increased placebo
response in MDD [51], but negatively associated with placebo
response in schizophrenia spectrum disorders [38, 60] and OCD
[66]. Finally, the effect size of active treatment was positively
associated with increased placebo response in neurostimulation
trials for MDD [53], bipolar depression [64], autistic spectrum
disorders [63], and ADHD [62].
There were also some variables associated with increased

placebo response in single disorders only. Flexible dosing, rather
than fixed dosing, was associated with increased placebo
response in MDD [51]. Increased illness duration was associated
with reduced placebo response in schizophrenia spectrum
disorders [38]. In RCTs for negative symptoms of schizophrenia,
a higher number of active treatment arms was associated with
increased placebo response [60]. A number of treatment
administrations was a positive correlate of increased placebo
response in patients with AUD [61]. A low risk of bias in selective
reporting was associated with increased placebo response in
ADHD [62]. Finally, a low risk of bias in allocation concealment was
associated with increased placebo response in autism [63].

DISCUSSION
To our knowledge, this is the first overarching synthesis of the
literature exploring the placebo response in RCTs of biological
treatments across a broad range of mental disorders. We found
that placebo responses were present and detectable across

Fig. 2 Forest plot of effect sizes for within-group change in placebo and active treatment groups. Dots represent placebo group effect size
while triangles represent active effect size. CI confidence interval, MDD major depressive disorder, GAD generalized anxiety disorder, SAD
social anxiety disorder, OCD obsessive-compulsive disorder, g Hedges’ g, d Cohen’s d, SMC standardized mean change, NR not reported.
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mental disorders. Further, the placebo effect size across these
disorders varied between small and large (see Fig. 3). Additionally,
several variables appeared to be associated with increased
placebo effect size or response rate across a number of disorders,
while others were reported for individual disorders only.
Our umbrella review distinguishes itself from a recent publica-

tion on placebo mechanisms across medical conditions [69]. Only
four systematic reviews of research in mental disorders were
included in that recent review [69], none of which were eligible for
inclusion in our umbrella review, as we focus specifically on RCTs
in mental disorders. Thus, our current umbrella review synthesizes
different literature and is complementary [69].
We found substantial variation in placebo effect sizes across

mental disorders. In GAD, SAD, MDD, AUD, and RLS (for subjective
outcomes), placebo effects were large (>0.9), while they were
small (approximately 0.3) in OCD, primary insomnia, autism, RLS
(for objective outcomes), and schizophrenia spectrum disorders. It
is noteworthy that placebo effect size/response rate correlated
with active treatment effect size/response rate in many disorders
(MDD, bipolar depression, ADHD, and autism). Nonetheless, where
reported, active treatment was always superior. This possibly
suggests an underlying ‘treatment responsiveness’ of these
disorders that can vary in size. Perhaps, the natural history of a
disorder is an important factor in ‘responsiveness’, i.e., disorders in
which there is greater natural fluctuation in severity will show
larger placebo (and active treatment) effect sizes. Supporting this
hypothesis, increased trial duration predicted a larger placebo
effect size in MDD, a disorder in which the natural course includes
improvement [31, 51, 70]. Conversely, in schizophrenia spectrum
disorders where improvement (particularly of negative symptoms)
is less likely [71], increased trial and illness duration predicted a
smaller placebo effect size [38, 60]. However, previous meta-
analyses suggest that natural improvement, for example, mea-
sured via waiting list control, does not fully account for the
placebo effect in depression and anxiety disorders [72, 73].
Statistical artifact, therefore, does not seem to fully explain the
variation in effect size.
Non-specific treatment mechanisms are likely an additional

source of the observed placebo effect. For example, those with
treatment-resistant illness might have reduced expectations
regarding treatment. This assumption is supported by the

subgroup analysis reported by Razza and colleagues showing
sham neuromodulation efficacy reduced as the number of
previous failed antidepressant trials increased [53]. Another factor
to consider is the outcome measure chosen. For example, the
placebo effect size in panic disorder was smaller when calculated
with objective or self-report measures compared with clinician-
rated measures [56]. A similar finding was reported in ADHD trials
[62]. Why placebo effect sizes would differ with clinician-rated
versus self-rated scales is unclear. This might result from ‘demand
characteristics’ (i.e., cues that suggest to a patient how they
‘should’ respond), or unblinding of the rater, or a combination of
the two [74, 75].
Several correlates of increased placebo response were reported

in included meta-analyses. These included a larger sample size,
more study sites, a later publication year (but with an opposite
finding for ADHD), younger age, and increased baseline illness
severity. This might reflect changes in clinical trial methods over
time, the potential for increased ‘noise’ in the data with larger
samples or more study sites, and, more speculatively, variables
associated with increased volatility in symptoms [39, 51, 76]. A
more extensive discussion regarding the potential reasons these
variables might correlate with, or predict, placebo response is
included in the eDiscussion. Although some correlates of
increased placebo response were identified, perhaps more
pertinently, it is unknown whether these also predict the
separation between active treatment and placebo in most mental
disorders. Three included meta-analyses did show that as placebo
response increases, the likelihood of drug-placebo separation
decreases [38, 62, 64]. This suggests correlates of placebo effect
size are also correlates of trial success or failure, but this
hypothesis needs explicit testing. In addition, few of the meta-
analyses we included explored whether correlates of placebo
response differed from correlates of active treatment response.
For example, in clinical trials for gambling disorder, response to
active treatment was predicted by weeks spent in the trial and by
baseline severity, while response to placebo was predicted by
baseline depressive and anxiety symptoms [77]. Furthermore,
there is evidence that industry sponsorship is a specific correlate
of reduced drug-placebo separation in schizophrenia spectrum
disorders [78]. The largest meta-analysis that we included
(conducted by Scott et al. [50]) did not explore correlates of

Fig. 3 Forest plot of effect sizes for within-group change in placebo groups, ordered by magnitude. CI confidence interval, MDD major
depressive disorder, GAD generalized anxiety disorder, SAD social anxiety disorder, OCD obsessive-compulsive disorder, g Hedges’ g, d
Cohen’s d, SMC standardized mean change.
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increased placebo response through meta-regression analysis;
rather, it was designed specifically to assess the impact of the use
of placebo run-in periods in antidepressant trials. The authors
found that use of a placebo run-in was associated with reduced
placebo response. However, this effect did not enhance sensitivity
to detect medication efficacy versus control groups, as trials with
placebo run-in periods were also associated with a reduced
medication response. Similar effects of placebo run-in were seen
in univariate (but not multivariable) models in ADHD, where
placebo run-in reduced placebo effect size in youth, but did not
affect drug vs placebo difference [62]. Further work should be
undertaken to ascertain whether trial-level correlates (including
the use of placebo run-in) differentially explain active treatment or
placebo response and whether controlling for these can improve
drug-placebo separation.
Our results should be considered in the light of several possible

limitations. First, as in any umbrella review, we were limited by the
quality of the meta-analyses we included. Our AMSTAR-2 ratings
suggest that confidence in the conclusions of most included
meta-analyses should be critically low or low. Indeed, several
meta-analyses did not assess for publication bias or for bias in
included RCTs. This is relevant, as the risk of bias in selective
reporting was highlighted as potentially being associated with
placebo effect size in ADHD [62], and might therefore be relevant
in other mental disorders. Second, our results are potentially
vulnerable to biases or unmeasured confounders present in the
included meta-analyses. Third, we attempted to prevent overlap
and duplication of information by including only the meta-
analyses with the most information. This might, however, have
resulted in some data not being included in our synthesis. Fourth,
an exploration of the potential clinical relevance of the placebo
effect sizes reported here was outside the scope of the current
review but should be considered an important question for future
research. Finally, the meta-analyses we included encompassed
RCTs with different levels of blinding (double-blind, single-blind).
Although the majority of trials were likely double-blind, it is
possible that different levels of blinding could have influenced
placebo effect sizes through effects on expectations. Future
analyses of placebo effects and their correlates should either focus
on double-blind trials or compare results across levels of blinding.
Related to this, the included meta-analyses pooled phase 2 and
phase 3 trials (the latter of which will usually follow positive phase
2 trials), which might result in different expectation biases.
Therefore, placebo effects should be compared between phase
2 and phase 3 trials in the future.
In this umbrella review, we found placebo effect sizes varied

substantially across mental disorders. The sources of this variation
remain unknown and require further study. Some variables were
correlates of increased placebo response across mental disorders,
including larger sample size, higher number of study sites, later
publication year (opposite for ADHD), younger age, and increased
baseline illness severity. There was also evidence that clinician-
rated outcomes were associated with larger placebo effect sizes
than self-rated or objective outcomes. We additionally identified
important gaps in the literature, with no eligible systematic
reviews identified in stress-related disorders, eating disorders,
behavioural addictions, or bipolar mania. In relation to these
disorders, some analyses have been published but they have not
been included in systematic reviews/meta-analyses (e.g. analyses
of individual patient data pooled across RCTs in acute mania [79]
or gambling disorder [77, 80]) and therefore were not eligible for
inclusion here. We also focused on placebo response in RCTs of
pharmacotherapies and neurostimulation interventions for men-
tal disorders. We did not include placebo effects in psychosocial
interventions, but such an analysis would also be valuable. Future
studies should address these gaps in the literature and
furthermore should compare findings in placebo arms with active
treatment arms, both regarding treatment effect size and its

correlates. Gaining additional insights into the placebo response
may improve our ability to separate active treatment effects from
placebo effects, thus paving the way for potentially effective new
treatments for mental disorders.
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