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Close to one billion people are affected by mental illness and 
substance misuse worldwide. In many developed countries, men-
tal illness ranks top for burden of disease (James et al., 2018), is 
more common, impactful and costly than other health conditions, 
and is a core component of overall health. The total cost of men-
tal illness in the USA is estimated to be $2.5 trillion (Trautmann 
et al., 2016), the global antidepressant market is worth over 
$13.5 billion (Brandessence Market Research Company Pvt Ltd, 
2019) and the wellness sector is estimated to be worth over $4.5 
trillion (Global Wellness Institute, 2019).

Despite record increases in psychiatric medication prescrip-
tion rates, the prevalence of mental illness is not reducing and 
may well be increasing in certain populations, such as the young 
(Twenge et al., 2019). There are indications that rates of mental 
illness have increased during the coronavirus disease 2019 
(COVID-19) pandemic (Armitage, 2021; Inkster et al., 2020; 
Mahase, 2021). Evidence indicates that the efficacy of leading 
drug (Cipriani et al., 2018; Lewis et al., 2019) and psychological 
interventions (Flint et al., 2015) is modest, and there is scope for 
improved tolerability (Massabki and Abi-Jaoude, 2021) and 
access (Clark, 2011). Most mental health interventions are reac-
tive. Effective prophylactic intervention would be hugely valua-
ble (Patton et al., 2016). Relatedly, early life trauma (Varese 
et al., 2012) and mental illness (Copeland et al., 2009) are relia-
ble predictors of future morbidity.

There is a legacy of division between the biological and psy-
chological arms of mental health care and research. A notable 
initiative towards innovation in biomedical psychiatry is the 
Research Domain Criteria (RDoC) (Insel and Cuthbert, 2015). 
The main principle of RDoC is that, since diagnostic criteria are 
a product of clinical expediency, transdiagnostically relevant 
pathological mechanisms and treatment targets may have been 

overlooked. Relatedly, there is now good evidence for genetic 
overlap between psychiatric disorders (Brainstorm et al., 2018). 
RDoC is primarily a biological initiative that aims to translate 
mental illness into ‘brain illness’, for the purpose of discovering 
candidate brain biomarkers and treatment targets (Insel and 
Cuthbert, 2015).

Notable initiatives towards innovation in psychological health 
care include efforts to improve the cost-effectiveness of (Richards 
et al., 2018), access to (Moller et al., 2019) and reach of psycho-
therapy – e.g. through utilising technological advances (Leff 
et al., 2014; Richards et al., 2018) and social and familial net-
works (Freeman et al., 2019). So-called ‘third wave’ psychother-
apeutic approaches have gained traction, e.g. with a spike in the 
popularity of mindfulness (Segal and Teasdale, 2018) and grow-
ing interest in – and evidence for – acceptance and commitment 
therapy (Hayes, 2019). Bearing in mind relevance to RDoC, one 
important characteristic of these approaches is their alleged 
transdiagnostic relevance, i.e. that they seek to identify and target 
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a common pathological mechanism, but more work is needed to 
link the relevant psychological constructs, such as ‘psychological 
flexibility’, with biological processes.

There are promising signs of confluence between psychiatry’s 
biological and psychological divisions however, including a 
growing appreciation of the value of both psychological and neu-
robiological accounts of mental illness and its aetiology, as well 
as how environment, mind, brain and body interface and interact 
(Carhart-Harris, 2018) – consistent with the ‘biopsychosocial’ 
model (Engel, 1977; Wade and Halligan, 2017). Specific exam-
ples of biopsychosocial research in psychiatry include studying: 
(1) gene × environment (Caspi et al., 2010) and (2) drug × envi-
ronment interactions (Alboni et al., 2017) – of which drug-
assisted psychotherapy can be considered an example 
(Carhart-Harris, 2018), (3) neurophenomenology (Varela, 1996) 
and (4) the biological mechanisms of psychological interventions 
(Brooks and Stein, 2015).

Into this arena comes psychedelic therapy, a quintessentially 
biopsychosocial intervention. Evidence indicates that psyche-
delic therapy is a particularly promising and progressive mental 
health care solution (Nutt et al., 2020). Classic serotonergic 
psychedelics can be most precisely defined by their pharmacol-
ogy, i.e. agonist action at the serotonin 2A receptor, which, if 
blocked, effectively abolishes their signature psychological 
effects (Nichols, 2017). Psychedelic therapy is defined here as 
psychologically supported classic psychedelic drug experiences 
– although we recognise that psychotherapy alongside experi-
ences induced by certain other psychoactive substances, e.g. 
MDMA and ketamine, bears relation to classic psychedelic 
therapy.

Psychedelic therapy has shown promise for a range of differ-
ent mental health conditions, including: (1) depression (Carhart-
Harris et al., 2016; Davis et al., 2020), (2) end-of-life anxiety 
(Griffiths et al., 2016), (3) addiction (Johnson et al., 2014) and 
(4) obsessive compulsive disorder (Moreno et al., 2006). Indirect 
evidence also supports its potential for treating eating disorders 
(Renelli et al., 2020; Spriggs et al., 2020) and chronic pain 
(Whelan and Johnson, 2018). See Andersen et al. (2020) for a 
review.

The Food and Drug Administration has granted ‘breakthrough 
therapy’ status to two independent multi-site double-blind ran-
domised controlled trials (DB-RCTs), aiming to bring psilocybin 
therapy to marketing authorisation for depression, while related 
work is currently underway across Europe. Population (Hendricks 
et al., 2015) and controlled studies (Griffiths et al., 2018), as well 
as large retrospective (Forstmann et al., 2020) and prospective 
surveys (Haijen et al., 2018), are generating evidence for 
improved mental well-being across a large demographic, poten-
tially opening psychedelic therapy up to a sizeable wellness mar-
ket. The successful initiative to legalise psilocybin therapy in 
Oregon, USA, intentionally included access for healthy 
individuals.

In addition to its putative transdiagnostic utility, other reasons 
to feel optimistic about psychedelic therapy include: its novel 
action (Carhart-Harris and Friston, 2019), and rapid and enduring 
therapeutic impact (Nutt and Carhart-Harris, 2021; Nutt et al., 
2020). Unlike traditional psychiatric drugs, positive effects have 
been observed for several months after just one or two doses. In 
terms of safety, psychedelics such as psilocybin (‘magic mush-
rooms’) have a favourable toxicity profile and therapeutic index, 

and negligible addiction potential (Rucker et al., 2018). Not 
wishing to neglect rare cases of putative iatrogenesis, including 
those of so-called ‘hallucinogen persisting perceptual disorder’ 
(Rucker et al., 2018), the main hazards of psilocybin therapy 
relate to the intensity of the psychological state produced by 
higher doses, and associated need for a carefully engineered con-
textual container, e.g. with effective psychological preparation, 
supervision and aftercare.

The utilisation of a drug-induced period of heightened corti-
cal plasticity is likely to be a core component of psychedelic 
therapy’s mechanism of action (Carhart-Harris and Friston, 
2019) and candidate functional (Carhart-Harris, 2018a) and ana-
tomical biomarkers (Ly et al., 2018; Xing et al., 2020) of this are 
already being examined. In the context of a predictive processing 
framework, the ability of psychedelic therapy to (1) relax and (2) 
(with psychological support) recalibrate cognitive and behav-
ioural biases may be a central part of its action (Carhart-Harris 
and Friston, 2019) – as may an accelerated learning rate (Harvey, 
2003).

How can we best advance the science of psychedelic medi-
cine? Here we advocate pragmatic considerations (Purgato et al., 
2015), the utilisation of ‘basket’ protocols (Parmar et al., 2017), 
as well as digitally aided data registries. Distinguishing prag-
matic from confirmatory trials, the former refers to the actual, 
realistic (‘real-world’) conditions under which a therapeutic 
intervention will be received (e.g. when approved and marketed), 
whereas confirmatory trials typically engineer experimental con-
ditions to support strong scientific inferences, but these often 
poorly reflect real-world conditions. Basket protocols are defined 
as single protocols, approved by relevant research regulatory 
bodies, that allow for a single intervention to be tested for multi-
ple different (but often linked) disorders or conditions, such as a 
single drug for different types of cancer.

Developers may be right to adhere to convention in deliver-
ing confirmatory trials, but, if resources and conditions allow, 
considerable benefits could be gained from more explorative 
study designs. Such exploration may be best served by research 
that can address a greater range of questions of clinical and real-
world relevance. Similarly, whereas confirmatory trials may 
choose to constrain eligibility and treatment criteria, pragmatic 
trials may benefit from broadening them, while maintaining a 
sensibly high-bar for (assumed) contraindication-related exclu-
sion criteria. Easy to sample biometrics (e.g. via wearable 
devices or sensors and simple electroencephalography) and 
behavioural sampling (e.g. natural language and phone-use) 
could accrue large pools of objective data with potential predic-
tive value.

If such studies and data registries are designed with careful 
consideration of data quality and fitness, pragmatic research 
could create significant value for various different stakeholders, 
e.g. scientists, clinicians, regulators, health care systems, payers 
and investors. As has been the case with medical cannabis, treat-
ment-seeking patients will look for guidance from clinicians who 
take theirs from scientific evidence. Liberal policy changes 
occurring prior to the conducting of sufficient research could cre-
ate similar problems for clinicians as occurred with medical can-
nabis. Such imperfect clinical scenarios could, however, also 
represent opportunities for innovative pragmatic and observa-
tional research. The creation of electronic data registries, e.g. for 
prescribers of psilocybin therapy in regions legally permitting 
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(regulated) access (such as Oregon, USA), may be one appealing 
example, enabling the collection of valuable real-world data.

Data registries and pragmatic trials will collect data from 
broad and diverse samples. Data on use among healthy individu-
als can be supplemented by data from individuals seeking psy-
chedelic therapy treatment for depression, particularly as safety 
is being established in this population (Carhart-Harris et al., 
2016; Davis et al., 2020). An even more ambitious project would 
be to utilise a protocol to only exclude individuals where there 
are good reasons to suspect elevated risk and inadequate special-
ist support. Indeed, future psychedelic therapy clinics in areas 
supporting legal access and/or operating under a (pragmatic) 
research mandate may support such a scenario. Moreover, utilis-
ing digital tools, such as cellphone apps (e.g. mydelica.com), to 
track outcomes linked to psychedelic use could generate large 
data pools that could be mined to inform on such matters as 
patient screening and treatment optimisation.

Whether via data registries annexed to legal-access psyche-
delic therapy or approved pragmatic research trials, or both, the 
proposed approaches can serve the agenda of identifying transdi-
agnostic treatment targets (Carhart-Harris and Friston, 2019). 
The RDoC initiative pays selective attention to phenotypes asso-
ciated with pathology, neglecting parameters associated with 
wellness, and this may be an oversight. Evidence of (1) reliable 
and sustained improvements in well-being (Haijen et al., 2018) 
and lifestyle (Ona et al., 2019) with psychedelic therapy, as well 
as the maintenance of psychological wellness (Ross et al., 2016), 
(2) recognition of the bidirectional relationship between psycho-
logical and physical health, and (3) awareness of the substantial 
costs required to implement any human drug study, let alone a 
clinical trial with a psychedelic, and (4) combined with a need for 
greater safety data across a diverse demographic, particularly 
given the liberalising political climate surrounding psychedelics, 
are all good reasons to justify innovative and pragmatic 
approaches to researching psychedelic medicine.

Collecting large sample sizes will enable better prediction-of-
response modelling (Haijen et al., 2018), which will help miti-
gate risk and inform the potential customisation of care. A 
multi-site ‘trial’ or centralised registry would help generate and 
store the large data needed for reliable prediction-of-response 
modelling, with the added benefit of being able to assess between-
site discrepancies and consistencies.

Confirmatory trials constrain important treatment parameters 
such as dosage and frequency of interventions, whereas prag-
matic psychedelic trials could exercise flexibility here, particu-
larly given the nascent nature of the treatment model, where 
practitioners cannot confidently claim to know the best parame-
ters for all individuals and indications. In the context of psyche-
delic therapy, what dosage, frequency-of-dosing, as well as 
frequency and nature of post-dosing psychotherapy sessions are 
optimal, and for which cases, are all key questions that may be 
best addressed via pragmatic research under a basket protocol – 
and/or via digital data collection. Upper limits on the number of 
dosing sessions and lower limits on the intervals between them 
may be set to reduce the risk of bad practice, but redosing in 
response to relapse and based on clinical judgement may be per-
mitted, thereby reflecting the conditions of clinical practice post 
roll-out. Most modern trials of psychedelic therapy have 
employed just one or two fixed-dose treatment sessions for all 
participants within relatively small and homogeneous samples, 

not because of assumptions about best practice, but because of 
alignment with regulatory traditions and budget constraints.

This article argues that carefully designed pragmatic trials 
implemented under a basket protocol could offer a powerfully 
progressive model for advancing our understanding of the safety, 
effectiveness, mechanisms, impact, best-use and pitfalls of a 
promising but vulnerable new treatment model in psychiatry. 
Progressive policy changes would likely be needed to actualise 
the proposed approach – but these are already occurring. For 
such policy changes to occur, a vision of the societal value of 
improved mental health care, and how this can be safely and 
effectively achieved via psychedelic therapy, will need to be well 
communicated to the public and policy makers.

For the time being, DB-RCTs will continue to sway sceptical 
opinions and aid progress with regulators, who presently base 
pivotal licensing decisions on data derived from such trials. Our 
view, however, is that data derived from pragmatic trials may be 
able to teach us more (than DB-RCTs) about how best to deliver 
the treatment and how it could impact on the lives of a broad 
cross-section of people. To be clear, the argument here is for the 
complementary value of pragmatic trials, not for their superiority 
over DB-RCTs. At the same time, however, we do challenge, as 
others have previously, the hierarchical preeminence of DB-RCT-
derived evidence (Tucker and Roth, 2006).

Exploration has special value early-on in a learning process; 
thus, it seems prudent in the context of psychedelic therapy that 
it be given consideration now, rather than further down the devel-
opment path, when suboptimal parameters begin to undergo reg-
ulatory ‘lock-in’. Rectifying this matter now may help mitigate 
risks associated with a too hasty scale-up of access. To achieve 
this, however, buy-in from multiple stake holders will be needed, 
including the public, policy makers and those in between, e.g. 
scientists, clinicians and investors. The motivation for doing so is 
to protect the sustainability of psychedelic medicine.

There are signs that modern psychiatry is ripe for a radical 
‘new’ treatment model, and psychedelic therapy offers a multi-
level paradigm-challenge. Assumptions challenged by it include 
those pertaining to: theoretical frameworks in mental health, 
models of therapeutic action, selection of sufficiently sensitive 
and specific assessment scales, trial design and clinical practice, 
plus drug, economic and social policy. Here we propose that 
pragmatic trials, data registries and electronic data capture will 
aid advances in psychedelic medicine by catalysing our under-
standing of best practice, which includes, but is not limited to, 
identifying and mitigating risks.

Pragmatic trials, data registries and digital and biometric data 
collection can interface well with so-called ‘n = 1 trials’ (Lillie 
et al., 2011), where individuals and/or prescribing doctors assess, 
prospectively, the impact of introducing a time-limited interven-
tion (e.g. the A-B-A design) in single-case studies. In contrast to 
large-scale observational cohort studies that allow for the model-
ling and prediction of response across wide demographics at the 
cost of experimental control (Haijen et al., 2018), single-subject 
designs assess the effectiveness of an intervention experimen-
tally, thus representing a scientifically rigorous alternative to 
RCTs (Lobo et al., 2017). When participants serve as their own 
comparison (measured under different experimental conditions 
over time), confounding variables such as age, gender or socio-
economic status are automatically controlled for, thereby decreas-
ing the number of participants required to determine the 
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likelihood of a causal relationship between intervention and out-
come, and ultimately, research costs (Charness and Fehr, 2015).

Single-case approaches also bear relevance to ‘citizen-sci-
ence’ initiatives, in which individuals’ willingness to engage in 
the scientific process is harnessed. For example, individuals may 
be invited to increase the rigour of their ‘self-experimentation’ 
by, for example, completing assessments, wearing biometric sen-
sor devices or even engaging in a self-blinding placebo-con-
trolled protocol, as was done recently for psychedelic 
‘microdosing’ (Szigeti et al., 2021).

As implied by some recent studies of ours (Haijen et al., 
2018), there is appetite for citizen-science-type engagement 
among users of psychedelics. Specifically, we foresee value in 
the use of smartphone apps to collect data pertaining to psyche-
delic use in a convenient and efficient way (see https://www.
mydelica.com). For example, the combination of single-case trial 
designs and remote digital assessments could enable the collec-
tion of scientifically rigorous efficacy data on self-medicative 
psychedelic use in small or difficult to access patient populations 
(Elliott, 2002), the potential utility of which is particularly salient 
considering the significant challenges that COVID-19 has posed 
on clinical and research psychiatry, including psychedelic trials 
(Kelly et al., 2020). Data from n = 1 experiments can be aggre-
gated and analysed using Bayesian statistics (Zucker et al., 2010) 
and multi-level regression and post-stratification analyses 
(Spiegelhalter, 2019) to identify meaningful relationships within 
potentially rich datasets that could ultimately inform effective 
future care strategies. Idiographic high-frequency time-series 
data collected through such methods (e.g. daily smartphone-
based assessments) could enable more ecologically valid and 
nuanced modelling of change than conventional study designs 
(Hofmann et al., 2020).

Zooming-out, the highlighted approach should not be inter-
preted as implying relaxed standards of screening or scientific 
rigour in psychedelic research. We are not, for example, advocat-
ing that researchers relax contraindication-based exclusion crite-
ria intended to mitigate risks of adverse responses. Some might 
feel it premature to propose pragmatic trials for psychedelic 
therapy, as these are typically reserved for treatments that are 
already incorporated into clinical practice. However, we believe 
that it is right to begin such trials now, as policy changes are 
already afoot and could ‘get ahead of the data’, as occurred with 
cannabis, for example. There is presently insufficient data on 
which to recommend specific treatment parameters for specific 
populations and indications, as well as ‘no go’ criteria (at least for 
a standard treatment approach) at screening, and big data pools 
would likely change this. Indeed, large-scale datasets from natu-
ralistic sampling could have considerable harm reduction poten-
tial, by helping identify those most and least suitable for 
psychedelic therapy.

Progressive policy changes on psychedelic medicine will 
likely have trickle down effects on research, innovation and 
investment in psychedelic medicine, particularly in the impli-
cated geographical locations. Given the considerable cost-impli-
cations of a multi-site pragmatic research programme, health care 
payers (e.g. insurance companies) and/or industry buy-in would 
likely be required to fund it, and the relevant parties would need 
to be incentivised to do so. Digital data collection could lessen 
this burden, however, particularly if individual end-users (i.e. 
psychedelic users themselves) feel sufficiently incentivised to 

engage directly, e.g. via inputting data via a phone app (https://
www.mydelica.com).

Mainstream, institutional-level funding has still not come into 
psychedelic science; philanthropy and now commercial invest-
ment have been its main drivers. Increasing demand for psyche-
delic therapy is poised to synergise with an upswell in initiatives 
to meet this, potentially jeopardising standards of safety and pro-
fessionalism if corners are cut. In anticipation of and, to some 
extent, already witnessing the beginning of a ‘hype-cycle’, we 
believe that innovative, pragmatic and exploratory research can 
play a vital role, helping safeguard the development of a particu-
larly promising, yet vulnerable, approach to mental health care.

Authors’ note
David Erritzoe is also affiliated to CNWL-Imperial Psychopharmacology 
& Psychedelic Research (CIPPRes) Clinic, St. Charles Hospital, CNWL 
Mental Health NHS Foundation Trust, London, UK.

Acknowledgements
The Centre for Psychedelic Research at Imperial College London was 
founded by donations from Ad Astra Chandaria Foundation, Nikean 
Foundation, Tim Ferriss, Alexander & Bohdana Tamas and Anton Bilton. 
RCH has been further supported by the Alex Mosley Charitable Trust. 
For a full list of our supporters, see our webpage: https://www.imperial.
ac.uk/psychedelic-research-centre.

Declaration of conflicting interests
The author(s) declared the following potential conflicts of interest with 
respect to the research, authorship, and/or publication of this article: RCH 
is a scientific advisor to Entheon Biomedical, Synthesis, TRYP, 
COMPASS Pathways, Usona, Maya Health, Osmind and MyDecine. He 
is also Founder of the app MyDelica (https://www.mydelica.com). DE is 
a scientific advisor to Small Pharma and Field Trip. DJN is an advisor to 
COMPASS Pathways and AWAKN. All of the above are companies or 
organisations investing in psychedelic therapy. ACW has received 
research funding from the Multidisciplinary Association for Psychedelic 
Studies. AG and AM have no relevant conflicts of interest. JFR is 
Co-founder (and equity holder) of Psy Therapeutics LLC, an early dis-
covery pipeline company focused on novel therapeutics discovery for 
psychiatric disorders and dementia (www.psythx.com), scientific advisor 
to Luminopia and scientific advisor to Terran Biosciences. DJN is editor 
of this journal and RCH, HK and DE are colleagues.

Funding
The author(s) disclosed receipt of the following financial support for the 
research, authorship and/or publication of this article: RCH is grateful to 
funders of the Centre for Psychedelic Research: https://www.imperial.
ac.uk/psychedelic-research-centre/funding-partners/ 

ORCID iDs
Robin L Carhart-Harris  https://orcid.org/0000-0002-6062-7150

Anne C Wagner  https://orcid.org/0000-0002-6261-0133

Hannes Kettner  https://orcid.org/0000-0001-9482-0998

David Erritzoe  https://orcid.org/0000-0002-7022-6211

References
Alboni S, Van Dijk RM, Poggini S, et al. (2017) Fluoxetine effects on 

molecular, cellular and behavioral endophenotypes of depression are 
driven by the living environment. Mol Psychiatry 22: 552–561.

https://www.mydelica.com
https://www.mydelica.com
https://www.mydelica.com
https://www.mydelica.com
https://www.imperial.ac.uk/psychedelic-research-centre
https://www.imperial.ac.uk/psychedelic-research-centre
https://www.mydelica.com
www.psythx.com
https://www.imperial.ac.uk/psychedelic-research-centre/funding-partners/
https://www.imperial.ac.uk/psychedelic-research-centre/funding-partners/
https://orcid.org/0000-0002-6062-7150
https://orcid.org/0000-0002-6261-0133
https://orcid.org/0000-0001-9482-0998
https://orcid.org/0000-0002-7022-6211


Carhart-Harris et al. 5

Andersen KAA, Carhart-Harris R, Nutt DJ, et al. (2020) Therapeutic 
effects of classic serotonergic psychedelics: A systematic review of 
modern-era clinical studies. Acta Psychiatr Scand 143: 101–118.

Armitage R (2021) Antidepressants, primary care, and adult mental health 
services in England during COVID-19. Lancet Psychiatry 8: e3.

Brainstorm C, Anttila V, Bulik-Sullivan B, et al. (2018) Analysis of 
shared heritability in common disorders of the brain. Science 360. 

Brandessence Market Research Company Pvt Ltd (2019) Antidepressant 
drugs market size, share, current trends, opportunities, competitive 
analysis and forecast to 2019–2025. Available at: https://brandes 
senceresearch.biz 

Brooks SJ and Stein DJ (2015) A systematic review of the neural bases 
of psychotherapy for anxiety and related disorders. Dialogues Clin 
Neurosci 17: 261–279.

Carhart-Harris RL (2018a) The entropic brain-revisited. Neuropharma-
cology 142: 167–178.

Carhart-Harris RL (2018b) Serotonin, psychedelics and psychiatry. 
World Psychiatry 17: 358–359.

Carhart-Harris RL, Bolstridge M, Rucker J, et al. (2016) Psilocybin with 
psychological support for treatment-resistant depression: An open-
label feasibility study. Lancet Psychiatry 3: 619–627.

Carhart-Harris RL and Friston K (2019) REBUS and the anarchic brain: 
Toward a unified model of the brain action of psychedelics. Pharma-
col Rev 71: 316–344.

Caspi A, Hariri AR, Holmes A, et al. (2010) Genetic sensitivity to the 
environment: The case of the serotonin transporter gene and its 
implications for studying complex diseases and traits. Am J Psychia-
try 167: 509–527.

Charness G and Fehr E (2015) ECONOMICS. From the lab to the real 
world. Science 350: 512–513.

Cipriani A, Furukawa TA, Salanti G, et al. (2018) Comparative efficacy 
and acceptability of 21 antidepressant drugs for the acute treatment 
of adults with major depressive disorder: A systematic review and 
network meta-analysis. Focus 16: 420–429.

Clark DM (2011) Implementing NICE guidelines for the psychological 
treatment of depression and anxiety disorders: The IAPT experience. 
Int Rev Psychiatry 23: 318–327.

Copeland WE, Shanahan L, Costello EJ, et al. (2009) Childhood and ado-
lescent psychiatric disorders as predictors of young adult disorders. 
Arch Gen Psychiatry 66: 764–772.

Davis AK, Barrett FS, May DG, et al. (2020) Effects of psilocybin-
assisted therapy on major depressive disorder: A randomized clinical 
trial. JAMA Psychiatry. Epub ahead of print 4 November 2020. DOI: 
10.1001/jamapsychiatry.2020.3285.

Elliott R (2002) Hermeneutic single-case efficacy design. Psychother Res 
12: 1–21.

Engel GL (1977) The need for a new medical model: A challenge for 
biomedicine. Science 196: 129–136.

Flint J, Cuijpers P, Horder J, et al. (2015) Is there an excess of significant 
findings in published studies of psychotherapy for depression? Psy-
chol Med 45: 439–446.

Forstmann M, Yudkin DA, Prosser AM, et al. (2020) Transformative 
experience and social connectedness mediate the mood-enhancing 
effects of psychedelic use in naturalistic settings. Proc Natl Acad Sci 
USA 117: 2338–2346.

Freeman AM, Tribe RH, Stott JCH, et al. (2019) Open dialogue: A 
review of the evidence. Psychiatr Serv 70: 46–59.

Global Wellness Institute (2019) 2018 global wellness economy moni-
tor. Available at: https://globalwellnessinstitute.org/industry-
research/2018-global-wellness-economy-monitor/ 

Griffiths RR, Johnson MW, Carducci MA, et al. (2016) Psilocybin pro-
duces substantial and sustained decreases in depression and anxiety 
in patients with life-threatening cancer: A randomized double-blind 
trial. J Psychopharmacol 30: 1181–1197.

Griffiths RR, Johnson MW, Richards WA, et al. (2018) Psilocybin-
occasioned mystical-type experience in combination with meditation 
and other spiritual practices produces enduring positive changes in 

psychological functioning and in trait measures of prosocial attitudes 
and behaviors. J Psychopharmacol 32: 49–69.

Haijen EC, Kaelen M, Roseman L, et al. (2018) Predicting responses to psy-
chedelics: A prospective study. Front Pharmacol 9: 897.  

Harvey JA (2003) Role of the serotonin 5-HT(2A) receptor in learning. 
Learn Mem 10: 355–362.

Hayes S (2019) A Liberated Mind: The Essential Guide to ACT. Vermil-
ion. London: Ebury Publishing.

Hendricks PS, Thorne CB, Clark CB, et al. (2015) Classic psychedelic use 
is associated with reduced psychological distress and suicidality in 
the United States adult population. J Psychopharmacol 29: 280–288.

Hofmann SG, Curtiss JE and Hayes SC (2020) Beyond linear mediation: 
Toward a dynamic network approach to study treatment processes. 
Clin Psychol Rev 76: 101824.

Inkster B, O’Brien R, Selby E, et al. (2020) Digital health management 
during and beyond the COVID-19 pandemic: Opportunities, barri-
ers, and recommendations. JMIR Ment Health 7: e19246.

Insel TR and Cuthbert BN (2015) Brain disorders? precisely. Science 
348: 499–500.

James SL, Abate D, Abate KH, et al. (2018) Global, regional, and national 
incidence, prevalence, and years lived with disability for 354 dis-
eases and injuries for 195 countries and territories, 1990–2017: A 
systematic analysis for the Global Burden of Disease Study 2017. 
Lancet 392: 1789–1858.

Johnson MW, Garcia-Romeu A, Cosimano MP, et al. (2014) Pilot study 
of the 5-HT2AR agonist psilocybin in the treatment of tobacco 
addiction. J Psychopharmacol 28: 983–992.

Kelly JR, Crockett MT, Alexander L, et al. (2020) Psychedelic science in 
post-COVID-19 psychiatry. Ir J Psychol Med. Epub ahead of print 
19 August 2020. DOI: 10.1017/ipm.2020.94.

Leff J, Williams G, Huckvale M, et al. (2014) Avatar therapy for per-
secutory auditory hallucinations: What is it and how does it work? 
Psychosis 6: 166–176.

Lewis G, Duffy L, Ades A, et al. (2019) The clinical effectiveness of 
sertraline in primary care and the role of depression severity and 
duration (PANDA): A pragmatic, double-blind, placebo-controlled 
randomised trial. Lancet Psychiatry 6: 903–914.

Lillie EO, Patay B, Diamant J, et al. (2011) The n-of-1 clinical trial: The 
ultimate strategy for individualizing medicine? Per Med 8: 161–173.

Lobo MA, Moeyaert M, Baraldi Cunha A, et al. (2017) Single-case 
design, analysis, and quality assessment for intervention research. J 
Neurol Phys Ther 41: 187–197.

Ly C, Greb AC, Cameron LP, et al. (2018) Psychedelics promote struc-
tural and functional neural plasticity. Cell Rep 23: 3170–3182.

Mahase E (2021) Covid-19: Children’s mental health services in England 
are “nowhere near sufficient,” says commissioner. BMJ 372: n258.

Massabki I and Abi-Jaoude E (2021) Selective serotonin reuptake inhib-
itor ‘discontinuation syndrome’ or withdrawal. Br J Psychiatry 218: 
168–171.

Moller NP, Ryans G, Rollings J, et al. (2019) The 2018 UK NHS digital 
annual report on the improving access to psychological therapies pro-
gramme: A brief commentary. BMC Psychiatry 19: 252. 

Moreno FA, Wiegand CB, Taitano EK, et al. (2006) Safety, tolerability, 
and efficacy of psilocybin in 9 patients with obsessive-compulsive 
disorder. J Clin Psychiatry 67: 1735–1740.

Nichols DE (2017) Chemistry and structure–activity relationships of 
psychedelics. In: Halberstadt AL, Vollenweider FX and Nichols 
DE (eds) Behavioral Neurobiology of Psychedelic Drugs. Berlin: 
Springer, pp.1–43.

Nutt D and Carhart-Harris R (2021) The current status of psychedelics in 
psychiatry. JAMA Psychiatry 78: 121–122.

Nutt D, Erritzoe D and Carhart-Harris R (2020) Psychedelic psychiatry’s 
brave new world. Cell 181: 24–28.

Ona G, Kohek M, Massaguer T, et al. (2019) Ayahuasca and public 
health: Health status, psychosocial well-being, lifestyle, and coping 
strategies in a large sample of ritual ayahuasca users. J Psychoactive 
Drugs 51: 135–145.

https://brandessenceresearch.biz
https://brandessenceresearch.biz
https://globalwellnessinstitute.org/industry-research/2018-global-wellness-economy-monitor/
https://globalwellnessinstitute.org/industry-research/2018-global-wellness-economy-monitor/


6 Journal of Psychopharmacology 00(0)

Parmar MK, Sydes MR, Cafferty FH, et al. (2017) Testing many treat-
ments within a single protocol over 10 years at MRC Clinical Trials 
Unit at UCL: Multi-arm, multi-stage platform, umbrella and basket 
protocols. Clin Trials 14: 451–461.

Patton GC, Sawyer SM, Santelli JS, et al. (2016) Our future: A Lan-
cet commission on adolescent health and wellbeing. Lancet 387: 
2423–2478.

Purgato M, Barbui C, Stroup S, et al. (2015) Pragmatic design in random-
ized controlled trials. Psychol Med 45: 225–230.

Renelli M, Fletcher J, Tupper KW, et al. (2020) An exploratory study 
of experiences with conventional eating disorder treatment and cer-
emonial ayahuasca for the healing of eating disorders. Eat Weight 
Disord 25: 437–444.

Richards D, Duffy D, Blackburn B, et al. (2018) Digital IAPT: The 
effectiveness & cost-effectiveness of internet-delivered inter-
ventions for depression and anxiety disorders in the Improving 
Access to Psychological Therapies programme: Study protocol 
for a randomised control trial. BMC Psychiatry 18: 59. 

Ross S, Bossis A, Guss J, et al. (2016) Rapid and sustained symptom 
reduction following psilocybin treatment for anxiety and depression 
in patients with life-threatening cancer: A randomized controlled 
trial. J Psychopharmacol 30: 1165–1180.

Rucker JJ, Iliff J and Nutt DJ (2018) Psychiatry & the psychedelic drugs. 
Past, present & future. Neuropharmacology 142: 200–218.

Segal ZV and Teasdale J (2018) Mindfulness-Based Cognitive Therapy 
for Depression. New York: Guilford Publications.

Spiegelhalter D (2019) The Art of Statistics: Learning from Data. Lon-
don: Penguin UK.

Spriggs MJ, Kettner H and Carhart-Harris RL (2020) Positive effects 
of psychedelics on depression and wellbeing scores in individuals 

reporting an eating disorder. Eat Weight Disord. Epub ahead of print 
8 September 2020. DOI: 10.1007/s40519-020-01000-8.

Szigeti B, Kartner L, Blemings A, et al. (2021) Self-blinding citizen sci-
ence to explore psychedelic microdosing. Elite 10: e62878.

Trautmann S, Rehm J and Wittchen HU (2016) The economic costs of 
mental disorders: Do our societies react appropriately to the burden 
of mental disorders? EMBO Rep 17: 1245–1249.

Tucker JA and Roth DL (2006) Extending the evidence hierarchy to 
enhance evidence-based practice for substance use disorders. Addic-
tion 101: 918–932.

Twenge JM, Cooper AB, Joiner TE, et al. (2019) Age, period, and cohort 
trends in mood disorder indicators and suicide-related outcomes in a 
nationally representative dataset, 2005–2017. J Abnorm Psychol 128: 
185–199.

Varela FJ (1996) Neurophenomenology: A methodological remedy for 
the hard problem. J Conscious Stud 3: 330–349.

Varese F, Smeets F, Drukker M, et al. (2012) Childhood adversities increase 
the risk of psychosis: A meta-analysis of patient-control, prospective-
and cross-sectional cohort studies. Schizophr Bull 38: 661–671.

Wade DT and Halligan PW (2017) The Biopsychosocial Model of Illness: 
A Model Whose Time Has Come. London: SAGE Publications.

Whelan A and Johnson MI (2018) Lysergic acid diethylamide and psilo-
cybin for the management of patients with persistent pain: A poten-
tial role? Pain Manag 8: 217–229.

Xing L, Kalebic N, Namba T, et al. (2020) Serotonin receptor 2A activa-
tion promotes evolutionarily relevant basal progenitor proliferation 
in the developing neocortex. Neuron 108: 1113–1129.e6.

Zucker DR, Ruthazer R and Schmid CH (2010) Individual (N-of-1) trials 
can be combined to give population comparative treatment effect esti-
mates: Methodologic considerations. J Clin Epidemiol 63: 1312–1323.


