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What should constitute a control condition 
in psychedelic drug trials? 

Luana Colloca  1  & Maurizio Fava2 

Over the past decade there has been a surge in interest in placebo-controlled 
trials using non-classical 3,4-methylenedioxymethamphetamine (MDMA) 
and classical psychedelics such as psilocybin, lysergic acid diethylamide 
(LSD) and N,N-dimethyltryptamine (DMT) to treat neuropsychiatric 
disorders. However, the success and reliability of these trials depend on the 
design of the trials, the choice of control conditions, and the ability to blind 
both participants and researchers. When appropriate control conditions are 
lacking, it becomes difficult to disentangle placebo and expectation effects 
from medication effects. Here we explore the neurobiology of placebo 
and expectation effects, alongside the methodological considerations for 
selecting suitable control conditions in psychedelic trials. This includes 
examining the advantages and disadvantages of various control conditions 
and proposing new directions to enhance the validity of these trials and 
their regulatory science. By addressing these factors, we aim to improve the 
reliability of psychedelic research in uncovering the therapeutic benefits of 
psychedelics beyond placebo and expectation effects. 

Recently, psychedelics have gained attention as potential treatments 
for ‘all sorts of health issues’1, including post-traumatic stress disorder 
(PTSD)2,3, depression4,5 and untreatable pain6,7. The term ‘psychedelics’ 
traditionally refers to substances that primarily exert their effects 
through agonism at serotonin 5-HT2A receptors, and these include psil-
ocybin, lysergic acid diethylamide (LSD) and N,N-dimethyltryptamine 
(DMT; a component of the ayahuasca brew). These substances are 
considered classical serotonergic psychedelics due to their shared 
pharmacological mechanism. More broadly, the term ‘rapid acting 
therapeutics’ refers to a novel category of therapeutic compounds 
known for their ability to induce both rapid and sustained plasto-
genic changes in structural plasticity and behavior following single 
administrations8. This class includes a range of substances, including 
the serotonergic psychedelics, but also 3,4-methylenedioxymeth-
amphetamine (MDMA)—a synthetic amphetamine derivative known 
for its entactogenic properties—and ketamine, as well as other gluta-
matergic modulators, despite their distinct primary pharmacologi-
cal targets8. Non-classical psychedelic MDMA primarily acts through 
serotonin release and reuptake inhibition9, whereas ketamine acts 
through N-methyl-d-aspartate receptor antagonism10 and mu opioid 

receptor binding11, and the (2R,6R)-HNK enantiomer involves early 
and sustained activation of α-amino-3-hydroxy-5-methyl-4-isoxazole 
propionic acid receptors12–14. All these substances share commonalities 
in their potential to induce altered states of consciousness and rapid 
therapeutic benefits, so we include them in this exploration of placebo 
effects, expectations and trial methodologies (Box 1). 

The number of Investigational New Drug applications for psych-
edelics has also undergone an exponential increase, accompanied 
by substantial venture investment in the field. Two phase 3 trials 
have demonstrated potential beneficial effects of MDMA-integrated 
assisted psychotherapy for PTSD3,15,16, leading to an Investigational 
New Drug submission to the US Food Drug Administration (FDA) for 
an investigational MDMA-assisted therapy for individuals with PTSD. 
The FDA has previously acknowledged the therapeutic potential of 
MDMA, granting a priority review to a new drug application by Lykos 
Therapeutics for drugs that could substantially enhance the treat-
ment, diagnosis or prevention of serious conditions compared to 
standard methods2,17,18 . However, an FDA advisory panel voted against 
approving MDMA-assisted therapy for PTSD19. Following a meeting on 
4 June 2024, FDA advisors voted 9 to 2 that the available data did not 
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Placebo and nocebo effects 
Placebo and nocebo effects stem from patients’ positive and negative 
expectations about their health, respectively23. At the neurobiologi-
cal level, placebo analgesic effects seem to involve the release of sub-
stances such as endogenous opioids and can be antagonized by the 
opioid antagonist naloxone24,25. Other systems are involved in placebo 
effects in conditions other than pain26. Conversely, the enhancement 
of pain, known as a nocebo effect, is probably mediated by the neuro-
peptide cholecystokinin. This effect can be inhibited by proglumide, 
which acts as a mixed cholecystokinin type-A/B receptor antagonist27,28 . 
Additionally, nocebo-induced hyperalgesia is associated with increased 
activity of the hypothalamic–pituitary–adrenal axis, resulting in 
elevated levels of adrenocorticotropic hormone and cortisol in the 
plasma28. This knowledge of the neurobiology of placebo and nocebo 
effects stems mainly from well-controlled laboratory research studies. 
However, little well-controlled laboratory research has been conducted 
in the arena of psychedelics. One study investigated whether placebo 
alone can induce psychedelic-like experiences in a naturalistic setting 
resembling a psychedelic party29. Thirty-three students participated 
in a single-arm study where they consumed a placebo described as 
resembling psilocybin, accompanied by a setting designed to enhance 
expectations of a psychedelic experience. Despite the absence of any 
actual psychedelic substances, many participants reported substantial 
alterations in consciousness. The authors provided normative data 
on the effects of various psilocybin doses for reference 30. The vast 
majority of changes in the 5-dimensional altered states of conscious-
ness rating scale were below the ‘low’ range (120 µg kg−1). These placebo 
effects varied widely among individuals, with 61% verbally reporting 
some form of perceptual or sensory changes. The findings underscore 
the role of context and expectations in producing psychedelic-like 
effects and highlight the importance of these factors in both research 
design and therapeutic practice29 . 

Similar effects can manifest in various clinical scenarios, such as 
reactions to an active agent in routine practice or a placebo in a clini-
cal trial31, during the informed consent process32, when conveying 
information about medical treatments, and through public health 
campaigns33,34. The variability in patients’ treatment responses and 
symptom experiences can also be partly explained by placebo and 
nocebo effects (better defined in laboratory settings) and placebo and 
nocebo responses (in randomized clinical trials)35–38. In randomized 
clinical trials, responses to placebo in the treatment of pain39 or 

demonstrate MDMA’s efficacy in treating PTSD, and 10 to 1 that the 
benefits of MDMA-assisted therapy did not outweigh the risks. This 
decision has brought the field under scrutiny, raising concerns about 
the validity of the research and the safety of trial participants. 

The panel highlighted methodological issues, such as the blind-
ing of the study—most patients correctly identified that they had been 
given MDMA—and ‘very strong prior beliefs’ about the benefits of 
the treatment among both participants and therapists, which ‘raise 
concerns about bias’20, including expectation effects (Fig. 1). Addition-
ally, concerns were raised about not reporting side effects and study 
participants being pressured to hide such adverse effects. 

MDMA has been used by mental health professionals alongside 
talk therapy since the 1970s, with the goal of helping patients to bet-
ter access, process and express challenging emotions and experi-
ences18,21,22 . Concerns about the validity of the results reiterate a need 
for rigorous research along with measures to ensure safety. 

In this Review we discuss the state of the art of placebo and expec-
tation effects, the current use of control conditions and dose–response 
curves in psychedelic trials, the need for measurements of expecta-
tions, and the potential for alternate blinding ways to better manage 
expectations. The goal is to establish methodologies that ensure the 
reliability and generalizability of findings, the safety and rigor of psy-
chedelic therapeutics, disentangling the placebo response from the 
intrinsic action of drugs at the level of the central nervous system, 
and understanding the challenges and opportunities in the evolving 
psychedelic field. 

Box 1 

Definitions 
• Active placebo: a placebo that mimics some side effects or 

sensations of the active treatment to maintain blinding in clinical 
trials. 

• Blinding (masking): a method used in clinical trials to prevent 
bias by ensuring that participants and/or researchers do not 
know whether a participant is receiving the active treatment or a 
placebo. 

• Expectation effect: the influence of patient expectations about 
treatment outcomes on their actual response to the treatment, 
which can substantially impact therapeutic efficacy. 

• Expectation management: process of aligning the expectations 
of patients, caregivers and healthcare providers about treatment 
outcomes, procedures, recovery timelines and overall care. 

• Extended reality: a digital technology that combines 
virtual reality and augmented reality to simulate immersive 
environments. 

• Placebo effect: the phenomenon in which a patient experiences 
a perceived improvement in their condition due to the belief that 
they are receiving an active treatment, despite actually receiving 
an inactive substance (placebo). 

• Psychedelics: substances such as psilocybin, LSD and DMT that 
primarily act through agonism at serotonin 5-HT2A receptors, 
known for inducing altered states of consciousness and 
therapeutic benefits. 

• Nocebo effect: the opposite of the placebo effect, in which 
negative expectations about a treatment lead to adverse effects 
or worsening of symptoms. 

• Rapid acting therapeutics: a class of fast-acting therapeutics 
that rapidly promote structural and functional neural plasticity; 
rapid acting plastogenic compounds include psychedelics, 
ketamine and, potentially, MDMA. 
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Fig. 1 | Preliminary evaluation of expectation of benefit in a phase 3 trial 
of MDMA plus assisted therapy versus placebo plus assisted therapy in 
participants with moderate to severe PTSD. Presented is LS mean change in 
the clinician-administered PTSD scale for DSM-5 (CAPS-5) total severity score. 
Data are redrawn from a slide presented by a statistical consultant to Lykos 
at the FDA meeting hosted on 4 June 2024. LS, least squares. Source: https:// 
psychedelicalpha.com/news/live-coverage-fda-advisory-committee-reviews-
mdma-assisted-therapy-for-ptsd. 
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psychiatric disorders40 are often comparable to those seen with active 
treatments. In terms of nocebo responses, up to 19% of adults and 
26% of the elderly report side effects from placebos41. Furthermore, 
as many as 25% of patients given a placebo in clinical trials discon-
tinue its use due to adverse effects, indicating that nocebo effects 
may contribute to treatment discontinuation and poor adherence 
to active therapies42,43 . 

Placebo (and nocebo) responses are influenced by factors such as 
the nature of the illness, biases, co-interventions and the characteristics 
of the treatment itself34,44,45. Psychedelic trials are known to exhibit 
high placebo responses, including spontaneous improvements due 
to natural disease fluctuations, making it challenging to demonstrate 
efficacy in the absence of adequate controls and comparators. 

Treatment expectations and clinical outcomes 
Expectations of treatment benefits may amplify the effects of any treat-
ments. Expectations, which are beliefs about treatment outcomes, 
have been shown to be strongly associated with improvements. High 
treatment expectations improve the effects of morphine, diazepam, 
deep brain stimulation26, remifentanil46, lidocaine47 acupuncture48 

and surgery49. 
In the field of pain, treatment expectations are considered one 

of the dominant mechanisms behind endogenous pain modulation. 
These expectations can be influenced by previous therapeutic expe-
riences (for example, conditioning), verbal suggestions and social 
observations. A large study involving 2,722 participants with chronic 
pain provided strong evidence for the predictive relationship between 
treatment expectations and outcomes50. Participants were recruited 
from three multidisciplinary pain treatment centers, and their expecta-
tions of pain relief over the next six months were measured at baseline 
using a visual analogue scale (VAS) ranging from 0 (‘no relief’) to 100 
(‘complete relief’). The results indicated that higher baseline expecta-
tions of pain relief predicted larger reductions in chronic pain intensity 
and depressive symptoms, with expectations accounting for ~23% of 
the variance in chronic pain intensities50. 

A recent meta-analysis of nine studies involving 436 participants 
demonstrated a significant reduction in depression scores with psilo-
cybin compared with other treatments, including placebo, niacin 
and microdoses (Hedges’ g = 1.64, 95% confidence interval 0.55–2.73, 
P < 0.001)51. Psilocybin treatment had larger effects in individuals with 
secondary depression (that is, depression that develops in someone 
already dealing with another psychiatric disorder or a serious medical 
illness, such as end of life due to cancer), when assessed using self-
report depression scales, and among older participants and those with 
previous experience with psychedelics. This meta-analysis appeared 
to miscalculate and significantly overstate the effect size. Moreover, 
those with a history of psychedelic use had a more pronounced effect 
of psilocybin51, suggesting that prior use of psychedelics may cre-
ate an expectancy bias with a boosting effect on psilocybin, further 
emphasizing the relevance of investigating expectancy in the context 
of psychedelics and other antidepressants. 

Using educational scripts to set realistic treatment expectations 
can reduce placebo responses. One study evaluated the placebo- 
control reminder script (PCRS), a brief interactive procedure that 
educates participants about placebo effects. Participants with major 
depressive or psychotic disorders and moderate depression were 
informed they had a 50% chance of receiving an experimental anti-
depressant or a placebo, although all received a placebo. Those who 
received the PCRS (n = 70) showed smaller reductions in depression 
scores (lower placebo response) compared to those who did not receive 
the PCRS (n = 67). The PCRS group also reported fewer adverse events 
(nocebo effect). Educating participants about placebo responses can 
reduce high placebo rates. Using scripts to set realistic expectations 
and temper hype in psychedelic trials could improve participant   
outcomes and study validity. 

Small-study effects and replicability 
Many clinical research studies, ranging from 60% to 90%, are not suc-
cessfully replicated52. A recent meta-analysis across scientific disci-
plines identified common biases contributing to this issue, such as 
small-study effects, publication bias and citation bias53. Small-study 
effects, where smaller studies tend to report larger effect sizes, are 
particularly problematic. Ignoring placebo responses and effects can 
also lead to failures in replicating study results. Regression to the mean, 
natural history, quality of blinding, and placebo effects result in lack 
of reproducibility, such that promising results from phase 2 trials do 
not replicate in phase 3 trials54. In fact, 55% of phase 3 trials fail due to 
lack of efficacy, despite positive results in the earlier phase55. These 
aspects apply to current trials with psychedelics, which often have a 
small sample size, are characterized by poor quality of blinding and 
assisted therapy, therefore leading to potentially large placebo effects. 

Inert placebo versus active placebo versus 
open-label placebo 
The traditional method to establish effectiveness assumes additivity56 . 
Additivity refers to the summation of placebo and active treatment 
effects. The problem of the assumption of additivity is that it does not 
take into account the fact that the higher the placebo response rate, 
the smaller the effect size, as demonstrated by a large meta-analysis 
of trials of FDA-approved antidepressants57. The psychedelic overall 
effect is derived by subtracting the placebo group’s effect from the 
active treatment group’s effect56. Both inert and active placebos have 
been used (Table 1). 

The use of real placebos, inactive by nature, has been criticized by 
some as not providing adequate control58 . The use of inert placebos 
in psychedelic trials aims to treat these trials in the same way as the 
trials with inert placebos for other psychotropic compounds with 
very distinctive (and therefore potentially unblinding) side-effect 
profiles (for example, esketamine or quetiapine)59,60. However, the 
drawback of the inert placebos with psychedelics is a substantial risk 
of unblinding compared to the use of active placebos61. In line with 
this, Soliman and colleagues conducted a meta-analysis to investigate 
aspects such as (1) placebo selection, (2) study design and (3) blinding 
integrity in non-classical psychedelics (for example, MDMA) and the 
classical psychedelics (for example, psilocybin, LSD and DMT used in 
assisted therapy for psychiatric disorders61 . Sixteen publications met 
the criteria for review, and the results indicate that inert placebos may 
be insufficient to control expectancy effects. The authors suggested 
that reducing personnel unblinding and using active placebos may be 
crucial for future clinical studies involving psychedelics61. The limita-
tion of this meta-analysis is its focus on psychedelics administered with 
assisted therapy, which may introduce bias and unblinding. It is unclear 
whether unblinding with psychedelics alone (without assisted therapy) 
is greater than unblinding with drugs such as esketamine or quetiapine. 
Additionally, Olson and colleagues found that a placebo disguised as a 
psychedelic caused many participants to report considerable changes 
in consciousness, similar to low doses of psilocybin29. 

Active placebos that induce psychoactive effects include nia-
cin62,63, ethanol64, midazolam65 and diphenhydramine66, among others. 
The adoption of an active placebo typically induces some side effects 
that may in part mimic the experience of psychedelic treatments. The 
disadvantage of this approach is that it provides an underestimate of 
the safety of the psychedelic compound, as the frequency of side events 
in the active placebo arm is not negligible. Also, midazolam, when used 
as an active placebo, did not mask the dissociative symptoms observed 
at higher doses of ketamine65. Another disadvantage of this approach 
is that patients’ expectations may be greater and therefore reduce the 
difference in drug versus placebo responses. 

However, active placebos reduce the risk that patients and clinical 
researchers can distinguish the active treatment from the placebo, thus 
minimizing the risk of bias due to unblinding in psychedelic trials67. 
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Different considerations can be made in contexts other than psyche-
delic medicine. For example, a Cochrane review evaluating an active 
placebo versus standard placebo intervention in 21 randomized clinical 
trials with 1,462 participants showed no statistically significant differ-
ences between active and standard placebo controls68. 

An open-label placebo is a treatment approach where patients 
are fully aware that they are receiving a placebo, devoid of any active 
therapeutic ingredients69–72. Unlike traditional placebos administered 
covertly, open-label placebo involves transparent communication with 
participants regarding the inert nature of the treatment73,74. Combining 
conditioning with open-label placebos in the immediate postoperative 
period reduced daily opioid use by ~30% and lowered daily worst pain 
scores among spine surgery patients compared to treatment as usual, 
although no significant difference was found in average daily pain75 . 

In the context of psychedelic trials, where the therapeutic alli-
ance is crucial, open-label placebos may contribute to more authen-
tic therapeutic relationships. Open-label placebo trials may identify 
psychological and contextual factors influencing clinical outcomes. 
However, participants in the open-label placebo arm may drop out 
sooner, have different expectations compared to those in traditional 
blinded studies, potentially influencing reported outcomes and limit-
ing the generalizability of the findings. Understanding these factors 
is crucial for interpreting clinical outcomes in psychedelic research. 

Regardless of the controls adopted, the use of independent, 
remote raters or self-rated assessments is needed. In an era of tech-
nological advancements, using remote grading, such as ecological 
momentary assessments76, brings a new dimension to trial evaluation 
by offering self-evaluation, reducing clinician biases, and address-
ing challenges related to in-person assessments. However, ecologi-
cal momentary assessments can be considered highly burdensome 
by some patients and may contribute to substantial attrition and 

incomplete follow-up assessments, although the reliability and accept-
ance of remote grading in psychedelic drug trials has the advantage of 
minimizing the impact of non-pharmacological aspects of the treat-
ment, while ensuring careful monitoring for safety matters. Imple-
menting measures such as risk evaluation and mitigation strategies77, 
comprehensive training programs and oversight by state boards can 
address potential biases and ensure the safety of study participants. 

Dose-ranging strategy 
The dose-ranging strategy uses low, middle and high doses in parallel 
arms. This approach minimizes unblinding by randomizing partici-
pants to different doses with the assumption that even a low dose can 
elicit some psychedelic side effects. An authorized concealment of 
the dose could be in place78–81. Participants are typically told that they 
receive one of the three doses, and that at the end of the study they 
will be informed about the actual dose they were administered. By 
authorizing the concealment during the consent form, transparency 
and autonomy to participate (or not participate) in the study are pre-
served. A debriefing follows along with the opportunity to receive the 
therapeutic dose (Table 1). 

A trial adopting this approach, such as the psilocybin trial in 
treatment-resistant depression5, has not fully assessed the degree of 
the psychedelic experience, and therefore the relationship with clini-
cal outcomes. A drawback of this approach is that, if middle and high 
doses are considered by participants to be effective, this can lead to 
a greater placebo response, as indicated by a meta-analysis showing 
that the presence of two active arms in a placebo-controlled trial leads 
to higher placebo responses than when there is only one active arm82 . 

Moreover, in dose-ranging trials, the appropriateness of lower 
doses depends on perceptions of effectiveness by clinicians and 
patients. For instance, a ketamine trial found robust improvement 

Table 1 | Pros and cons in psychedelic trials for inert placebo, active placebo, open-label placebo, dose-ranging strategy 
and expectation assessment 

Approach Pros Cons 

Inert placebo 

Provides a clear control for efficacy comparison Greater risk of unblinding due to lack of psychoactive effects, 
although not dissimilar from trials with drugs such as esketamine 
and quetiapine 

Mimics traditional placebo controls used in other psychotropic 
trials 

Potentially inadequate control of expectancy effects 

Accurate assessment of safety Greater potential for bias and placebo response in psychedelic trials 

Active placebo 

Reduces the risk of unblinding by mimicking some side effects May underestimate the safety of the psychedelic compound due to 
induced side effects 

Provides a better control for expectancy effects Patients’ expectations may be higher, reducing the observable 
difference between drug and placebo responses 

Some active placebos may not adequately mask all psychedelic 
effects 

Open-label placebo 

Enhances transparency and ethical standards Participants may drop out sooner due to knowing they are receiving 
a placebo 

Can contribute to more authentic therapeutic relationships Different expectations may influence outcomes, limiting 
generalizability 

Allows the study of psychological and contextual factors Potentially higher variability in reported outcomes 

Dose-ranging strategy 

Uses low, middle and high doses to minimize unblinding Higher expectations across all doses may increase placebo 
responses 

Participants informed they will learn their actual dose 
post-study 

Uniformly high expectations may lead to underestimation of 
treatment efficacy 

Efficacy of lower doses depends on perceived effectiveness 

Measurement of   
expectations 

Allows for adjustment of treatment strategies on the basis of 
evolving expectations during the trial 

Use of validated scales (for example, the Stanford Expectations of 
Treatment Scale, the Treatment Expectation Questionnaire and so 
on) may require additional resources and time 

VAS captures nuance of shifts in beliefs that can enhance 
clinical benefits and are easy to implement. 
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in depressive symptoms at 0.1 mg kg−1, comparable to 0.5 mg kg−1 , 
suggesting efficacy at lower doses (0.1 mg kg−1 versus 0.5 mg kg−1)65 . 
Conversely, biases toward underestimating improvement with lower 
doses may occur if attenuated adverse events are seen as indicative of 
ineffectiveness, as seen in a psilocybin trial where a 1-mg dose showed 
less reduction in depression scores compared to higher doses5. A 25-mg 
dose significantly reduced depression scores more than the 1-mg dose 
over three weeks, with a mean Montgomery–Asberg depression rating 
scale (MADRS) score change of −12.0 compared to −5.4 (P < 0.001). 
Adverse events, including headache, nausea and dizziness, occurred 
in 77% of participants, with suicidal ideation or behavior reported 
across all dose groups. Unexpectedly, the 1-mg low psilocybin dose 
induced a nine-point reduction in the MADRS score, which is lower 
than the change in MADRS score on day 2 in the ayahuasca trial, which 
used inert placebo as a comparator83 . However, the placebo in this trial 
had features (taste and color) similar to ayahuasca. This may have led 
some participants to believe that they had taken ayahuasca, result-
ing in a larger therapeutic effect in the ayahuasca trial83 than in the 
psilocybin trial5. 

Therefore, by virtue of telling participants that they all receive 
the psychedelic drug (even though in different doses), expectations 
of benefits are equally high across arms. Participants will learn their 
actual dose after the study. This preserves transparency and autonomy. 
However, if middle and high doses are perceived as effective, it may 
increase placebo responses. The efficacy of lower doses also depends 
on their perceived effectiveness. This approach could lead to an under-
estimation of treatment efficacy due to uniformly high expectations 
of benefit. 

Measurement of expectations as a normative 
practice 
Expectations substantially shape medical conditions, influencing out-
comes such as long-term mortality and surgical results23. Depressed 
individuals lack the typical optimism bias, but positive belief shifts 
following ketamine treatment have shown clinical benefits84 . 

Recently, Szigeti and colleagues reported on a pretreatment 
expectation measurement in relation to the outcome of a psilocybin 
versus escitalopram study85. Patients exhibited much higher expecta-
tions for psilocybin than for escitalopram86. Despite this, the expecta-
tion for escitalopram correlated with better therapeutic outcomes, 
whereas the expectation for psilocybin did not predict its therapeutic 
response86. This study is limited by measuring expectations only once 
before the treatment and by using a small sample size (n = 55). 

The impact of new beliefs, especially those reinforced during 
preparatory sessions, suggests prolonged clinical benefits. Colloca and 
colleagues87 advocated for integrating longitudinal expectation asses-
sments in patients and clinicians to enhance the interpretation of clini-
cal trial findings and optimize treatment approaches in clinical settings. 
By measuring and controlling for dynamic changes in participants’ 
expectations, we can gain insights into the interplay of expectations 
with psychedelics and MDMA. In this regard, media hype can affect   
pretreatment expectations and complicate treatment evaluations. 

Expectations of psychedelic-related benefits should be measured 
before, during and after treatment. It is possible to use validated exist-
ing scales, such as the Stanford Expectations of Treatment Scale88, the 
Treatment Expectation Questionnaire89,90 or simply a VAS91 that cap-
tures the nuances of the anticipated symptoms (for example, euphoria, 
well-being, desire of improvement) by anchoring the question to a 
range of 0 = no improvement to 100 = maximum improvement. In 
a recent study, expectations of pain relief from treatment over six 
months were measured at baseline, using a VAS ranging from 0 = no 
relief to 100 = complete relief50 . The results showed that higher levels of 
pain relief expectations at baseline predict larger reductions in chronic 
pain intensity and depressive symptoms50, with expectations account-
ing for ~23% of the variance in chronic pain intensity outcomes50. 

In the context of placebo effects, treatment expectations are one of the 
main mechanisms in the formation of these effects92–96. Expectations 
of symptom relief can be modified by previous therapeutic experi-
ences (for example, having used psychedelics), verbal suggestions 
of improvements, and social communication and observations of 
improvements in others92 . 

Before the psychedelic experience, participants could engage in 
structured in-person sessions and follow-up calls focused on build-
ing constructive expectations about the treatment in psychedelic 
medicine87. These sessions might include guided visualizations of 
the therapeutic process and comprehensive discussions about the 
mechanisms and potential benefits of psychedelic therapy to improve 
participant outcomes and the reliability of psychedelic trials (Table 2 
presents recommendations). 

Future directions for manipulation, masking and 
alterations of expectations 
There are several ways to manipulate treatment expectation in psy-
chedelic trials (a summary is provided in Table 3). One way is to use 
distinct verbal instructions in a balanced placebo design. The balanced 
placebo design, developed by Ross and colleagues in 1962 (ref. 97), is 
a study design used to investigate the psychological effects of a drug 
by manipulating participants’ expectations of receiving the drug. In 
this design, participants are randomly assigned to one of four groups: 
(1) those who receive the actual drug and are told they are receiving it 
(true drug group); (2) those who receive a placebo and are told they are 
receiving the drug (placebo group); (3) those who receive the actual 
drug but are told they are receiving a placebo (hidden drug group); 
(4) those who receive a placebo and are told they are receiving a pla-
cebo (control group). By comparing the responses of these groups, 
researchers can determine how much the expectations of receiving 
a drug influence the reported outcome. This design helps control for 
the placebo and expectation effects and provides insights into both the 

Table 2 | Recommendations for psychedelic trials 

Component Recommendation 

Trial design To minimize unblinding and optimize the separation 
of expectation versus drug effects, consider a 
2 × 2 factorial design with authorized deception, 
naive participants and microdoses. Alternately, 
use an SPCD to control placebo responses by 
re-randomizing non-responders. An overt–covert 
design, administering treatment without knowledge 
of timing, could minimize bias. Use of anesthesia 
ensures blinding by silencing expectations. Finally, 
XR offers a controlled, drug-free psychedelic 
experience through VR. 

Safety monitoring Implement risk evaluation and mitigation strategies, 
comprehensive training programs and oversight by 
state boards to ensure safety and address potential 
biases in psychedelic drug trials. 

Participant education Use educational scripts to set realistic treatment 
expectations and reduce placebo responses. Scripts 
such as the PCRS can educate participants about 
placebo effects and improve study validity. 

Pretreatment   
preparation 

Conduct structured in-person sessions and follow-up 
calls to build constructive expectations about 
psychedelic therapy. Include guided visualizations 
and discussions about treatment mechanisms and 
potential benefits. 

Dynamic assessment   
of expectations 

Integrate regular assessments of treatment 
expectations by both patients and clinicians 
throughout the trial process. Use standardized 
scales and protocols to capture changes in 
expectations over time and ensure alignment with 
treatment outcomes. This can contribute to more 
nuanced interpretation of trial outcomes and better 
management of placebo responses. 
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pharmacological and psychological effects of a drug. In a hypothetical 
trial of a psychedelic-assisted therapy, this design would allow for the 
determination of the ‘true’ treatment effect by comparing the relative 
differences in objective and subjective outcomes between the groups. 
The balanced placebo design would allow researchers to isolate treat-
ment efficacy under both reduced (treatment given as a placebo) and 
augmented (treatment given as treatment) expectation effects on 
symptom and experiential modifications. Implementing this design 
in real-world settings could require authorized deception in obtaining 
consent from prospective study participants, participants to be naive 
to the experiential effects of psychedelics to minimize unblinding, and 
the use of microdoses to optimize the separation of expectation versus 
drug effects in this 2 × 2 factorial design. 

Alternately, one could leverage the sequential parallel compari-
son design (SPCD) to minimize expectations in Stage 2 of this design. 
The SPCD involves two stages. In Stage 1, participants are randomly 
assigned to receive either the treatment or placebo. Those who do 
not respond to the placebo in Stage 1 are re-randomized in Stage 2 
to either continue with the placebo or switch to the treatment. This 
design helps to control for placebo responses and minimizes partici-
pant expectations by ensuring that non-responders to the placebo are 
given another chance to receive the active treatment. By using SPCD, 
researchers can better differentiate between the true effects of the 
treatment and the placebo responses, thus enhancing the validity of 
the study outcomes98 . 

What about masking expectations by administering a psychedelic 
drug or placebo while the study participant is unaware of being treated? 

The overt–covert treatment administration procedure separates 
active treatment from psychosocial effects without any placebo treat-
ment26,99,100. In pain medicine, morphine delivered along with the infor-
mation ‘the treatment that you are about to receive is potent in relieving 
your pain’ induced a higher pain-reduction effect than delivering the 
same dose of morphine while the patient was unaware of the onset of 
the delivery of morphine26. For the covert condition, the onset of the 
delivery of the treatment remains unknown, but participants know that 
they are being treated101. Giving distinct instruction on the onset of the 
delivery of the treatment may help masking the effect of expectations. 
However, the risk of unblinding is high. 

Although it may sound a paradoxical practice, anesthetizing study 
participants could lead to the greatest degree of blinding. A recent 
study by Lii and colleagues compared the effects of ketamine with 
placebo on depression in subjects undergoing anesthesia related to 
a surgical procedure102. Although unconventional, the idea of using 

anesthesia as a control arm could ‘silence’ expectations. Lii and col-
leagues observed that over 50% of individuals with moderate to severe 
major depressive disorder experienced antidepressant improvement 
24 h after receiving a single sub-anesthetic dose of ketamine102. How-
ever, an equal proportion of participants in the placebo group also dem-
onstrated a response within a day of treatment. The use of anesthesia 
could enable the optimization of blinding, although this presents its 
own set of limitations and challenges. For outpatient trials in particular, 
implementing anesthesia becomes logistically complex, with logisti-
cal hurdles, and synergistic/antagonistic effects of the anesthetics 
cannot be excluded. 

Finally, we could alter psychedelic-like experiences by adding 
an extended reality (XR) tool to the trial. XR is a digital device that 
affords users the sensation of being immersed in or transported into 
interactive, three-dimensional worlds in a variety of imaginary envi-
ronments103. This technology is becoming popular in medicine104. 
XR—for example, virtual reality (VR)—could be an effective tool for 
acclimating participants who have never experienced hallucinogens 
to the sensory distortions associated with psychedelic states in clinical 
trials. Recognizing the crucial influence of the ‘setting’ on psychedelic 
treatment outcomes, VR can be leveraged to create optimal environ-
ments for psychedelic sessions105 . VR, which is safe106 , could mimic the 
phenomenological aspects of psychedelic drugs without inducing 
the pharmacological effects107 that underlie the drugs’ therapeutic 
effects, thus allowing separation of the psychedelic experience from 
the pharmacological effects of the drug under investigation. 

Conclusions 
The investigation of diverse control arms in psychedelic trials neces-
sitates a careful balance between maintaining blinding, ensuring safety 
and accurately assessing efficacy and outcomes. Addressing these 
methodological challenges is crucial for the advancement of psyche-
delic research and medicine. The integration of strategies such as dose– 
response curves, placebos and the measurement of expectations, along 
with innovative approaches such as XR, can enhance the reliability and 
generalizability of findings from clinical trials. By implementing rigor-
ous trial designs and comprehensive control measures, we can better 
understand the therapeutic potential of psychedelics, ensuring their 
safe and effective use in clinical practice. 
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