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Abstract

Psychoactive substances, known for their acute impact on perception and cognition, are gaining
attention for their potential therapeutic applications. Many of these substances are plant-derived
with deep-rooted histories of use in non-medical contexts, where they have been viewed as either
tools for social cohesion or sources of discord, depending on cultural and societal contexts. This
review explores psychoactive substances; psychedelics, cannabis, and stimulants, in a legitimized
medical context, focusing on the ethical considerations shaping research and the regulatory and
prescribing challenges involved in translating these compounds into viable clinical treatments. It
highlights the diverse voices; Indigenous, philosophical, psychiatric, and using communities
advocating for careful consideration of their broader implications. Key issues include navigating
the blurred boundaries between therapeutic benefit and potential misuse, ensuring rigorous
scientific methodologies, and addressing the sociopolitical factors shaping public perception
and policy. The article emphasizes the need for evidence-based frameworks that balance innova-
tion with patient safety and calls for approaches that recognize the social and commercial
determinants of health, extending ethical considerations beyond merely prescribing. By critically
assessing the promise and limitations of repurposing these substances, the article contributes to
the ongoing discourse on their role in contemporary psychiatric practice.

Introduction

Compared with other fields of medicine, drug discovery and development in psychiatry have
been relatively underwhelming. The problems seem infinite. Disorders of the mind are highly
variable. Symptomatology is wide-ranging and differs significantly between individuals. Classi-
fication strategies rely on subjective, imprecise methods. No powerfully singular pathophysio-
logical pathways have been identified, rather inferences are made.

The central nervous system is also endlessly complex. Our understanding of the genetic and
neural intricacies is embryonic. The brain generates sophisticated patterns of activity and
responses that define its spatiotemporal organization. While this reorganizing capacity offers
great promise it also leaves us vulnerable. Pathophysiological changes can be progressive and
treatment remission remains a significant issue for the majority of psychiatric disorders.

Likewise, human behavior is complex and not neatly explained by the sum of its parts.
Translating treatment into practice has been incredibly challenging. Pharmacotherapeutic
research that traditionally relies on a receptor-ligand model is overly simplistic and does not
account for the vast array of possibilities. With no cohesive way to explain disease states or the
brain, we are working in the shadows.

There is however a growing urgency to uncover novel psychiatric treatments. Mental,
neurological, and substance use disorders account for 10% of the global burden of disease,
imposing significant economic costs, and are among the leading causes of disability. One in every
hundred deaths is by suicide, with its impact reverberating through communities.' Furthermore,
climate change is expected to provoke both chronic and acute mental health conditions,
amplifying the need for innovative solutions.

In this context, psychoactive substances, known for their acute, mind-altering capabilities are
being increasingly investigated for their therapeutic potential. Many of these substances are plant-
derived and have a long history of use in non-medical contexts, seen as either tools for social
cohesion or sources of discord, depending on cultural and societal frameworks. In 18th-century
Europe, there was a pivotal shift in thinking when the effects of these substances began to be
understood less as spiritual or transcendent but rather as having physiological underpinnings.’
This narrative shift played a crucial role in an evolving understanding of psychoactive substances,
which have since navigated a complex and circuitous route, alternatively classified as recreational
or medical across different historical phases. With psychiatric disorders and the brain only partially
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understood, research has been increasingly turning to work in the
shadows; revisiting these substances to explore their therapeutic
potential, while also challenging the limitations and boundaries of
traditional scientific and medical models.

Among these substances are psychedelics which in the broadest
sense include 5-hydroxytryptamine receptor 2A (5-HT2A) ago-
nists such as lysergic acid diethylamide (LSD), psilocybin and other
dimethyltryptamine-containing substances, dissociative anesthetics
like ketamine and scopolamine and various other hallucinogens such
as ibogaine and salvia divinorium. The amphetamine-derived enac-
togen, 3,4-methylenedioxymethamphetamine (MDMA), produces
some psychedelic-like effects but its hallucinogenic properties are
less pronounced. These substances are being investigated as potential
treatments for a wide range of conditions including treatment-
resistant depression, post-traumatic stress disorder, cancer-related
distress, and substance use disorders.

Concurrently, stimulants like amphetamines are increasingly
prescribed for an expanding attention-deficit and hyperactivity
disorder (ADHD) indication and we remain in the very active tail
of the widespread opiate prescription experiment. At the risk of
following a similar trajectory, cannabis medicines acting on the
endocannabinoid system, are already in use for a wide range of
conditions including chronic pain, anxiety, and sleep disorders
despite a lack of robust evidence for some specific indications.

This unique ability to acutely alter the sensorium makes psy-
choactive substances differ from many established treatments.
While a more integrative, nuanced approach is welcome, they
demand a distinct kind of scrutiny. They can profoundly impact
perception and consciousness and careful consideration of the risks
and responsibilities is needed. Potential benefits must be carefully
weighed against the risks of misuse, cultural extractionism, and
environmental degradation, along with the unintended conse-
quences of integrating these powerful agents into modern thera-
peutic practices.

Providing an exhaustive review of all the nuanced ethical issues
facing this group of treatments is nearly impossible. While broader
ethical issues apply to all psychiatric treatment and prescribing, this
will focus on some of the central and contentious issues these newer
pharmacotherapy approaches face, as well as referring to some of
the generalities worth highlighting. It will be divided into three
sections focusing on psychedelics, followed by cannabis medicines
and stimulants with pertinent issues discussed in each group of
treatments.

Mystical medicine to clinical trials: navigating psychedelic
dilemmas

In delving into the current landscape of psychedelic research and
therapy, it is essential to confront the complex ethical challenges
that accompany this resurgence. While commercial and sociopo-
litical efforts push to expand the availability of psychedelics, their
legal status is in flux with varying degrees of acceptance and
regulation across different regions. Indigenous, philosophical, psy-
chiatric, and using communities are all calling for their voices to be
heard as this process unfolds, emphasizing the need for careful
consideration of the broader implications.

Psychedelics have a long history deeply embedded in the spir-
itual and cultural practices of diverse societies across time and
space. From kykeon in the Eleusinian Mysteries of ancient Greece
and soma in the Vedic rituals of the Brahmins, to amanita muscaria
mushrooms in the cosmic visions of the Sami people of Sapmi,
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Lapland or the pituri plant in the Dreaming tracks on Mithaka
Country, central Australia, to ayahuasca of the Shipibo people and
Santo Daime practices in the Amazon Basin, or iboga in the Bwiti
shrines of Gabon, these substances have been revered for their
profound cultural and social significance, intertwined with rituals
that hold deep meaning for those who use them.’

The profound impact of psychedelics on the mind, capable of
dramatically altering perception and consciousness, adds another
dimension of complexity. They can unearth deep psychological
material, leading to intense interpersonal and existential chal-
lenges, making them susceptible to ethical misuse. This raises
critical concerns about responsible administration, informed con-
sent, and proper integration into therapeutic contexts. Moreover,
the integration of mystical experiences into scientific paradigms
remains contentious, often dismissed as unscientific, yet how cen-
tral this is to their therapeutic potential remains unknown. Current
scientific approaches also face challenges with study design issues,
the difficulty of blinding, expectancy, and placebo effects, further
complicating the scientific evaluation of these treatments.

Beyond the challenges common to this broader group of psy-
chedelics, each drug presents its peculiar challenges. MDMA can
lead to emotional openness and alterations in memory while
ketamine presents unique risks and benefits, including rapid psy-
chiatric symptom relief and dissociation that can complicate ther-
apeutic relationships and long-term trajectories.

Cultural appropriation, cultural harm, and the impact of psy-
chedelic tourism and neoshamanism on Indigenous communities
are also pressing concerns, as is the potential for environmental
degradation driven by increased demand for plant-derived psyche-
delics. While research in this field may reshape our understanding
of consciousness and mental health, this too presents the need to
consider how these powerful agents are integrated into modern
therapeutic practices. This section aims to explore these issues in
depth, acknowledging that while psychedelics hold immense
promise, they also present a host of ethical challenges that must
be navigated with care.

Legal horizons: medical, cultural-spiritual, and emerging
psychedelic contexts

In 2023, Australia was one of the first countries to make MDMA
and psilocybin available for medical use with authorized psychia-
trists becoming prescribers for the treatment of post-traumatic
stress disorder and treatment-resistant depression respectively.
While not yet approved in the United States (US) and Canada,
special access schemes already permit the use of these treatments
while they are still under investigation. Similarly, Switzerland
allows the use of psychedelics in exceptional circumstances. There
are also legislative moves to roll out ibogaine in Colorado and a
scheme has already been implemented for psilocybin in Oregon.
Meanwhile, ketamine is similarly being used to treat psychiatric
conditions in Canada, the US, the UK, Australia, Germany, Spain,
France, and the Czech Republic although some of this prescribing is
off-label.

The cultural and religious uses of psychedelics continue to be
recognized in certain regions, notably ayahuasca in most countries
within the Amazon Basin, while Mexico holds special protection
for peyote use by the Huichol people. Psychedelic tourism has also
grown in these regions, as well as in Portugal, the Netherlands, and
Costa Rica, where legal frameworks are either relaxed or ambigu-
ous. The US, Canada, and New Zealand have all introduced specific
legislation governing the cultural and religious use of psychedelics,
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allowing their use in specific community contexts. Meanwhile, over
the past two decades, laws governing the recreational use of psy-
chedelics have gradually relaxed in several countries, bringing these
substances out of the shadows.

Mind, molecule, and the echoes of the past: psychedelic
psychopharmacology

The prevailing understanding of conventional therapeutics is that
they induce minimal neuroplasticity initially, but gradually pro-
mote adaptive processes over weeks to months, generally leading to
beneficial outcomes. In contrast, psychoactive substances produce
effects relatively quickly. The long-term neurobiological changes
associated with fast-acting but dependence-inducing substances
are often less favorable. Such changes include altered reward cir-
cuitry, impaired neurogenesis, neuroinflammation, and neuro-
transmitter dysregulation. Psychedelics, however, stand apart.
They can trigger rapid and profound neuropsychiatric changes
after just one or a few doses, with effects that persist well beyond
the substance’s presence in the body, and induced dependence is
rare.” This new paradigm casts a shadow over their use. While there
is strong evidence of their therapeutic potential, the swift and
lasting nature of these changes raises concerns about the neurobi-
ological processes being altered in the long term. If not used
carefully and knowledgeably, there is a significant risk of misuse,
which could lead to serious harm.

There are various mechanisms by which psychedelics, especially
psilocybin, are thought to act. None of which are mutually exclu-
sive. Imaging studies show that a shift in neural connectivity
appears to be at play. There are consistent findings of reduced
activity in the default mode network (DMN), which is central to
metacognition including self-referential processing. Correspond-
ingly, there is an observable increase in global connectivity.™
Perturbations in DMN activity have been associated with many
neuropsychiatric disorders, hence psychedelic therapy may act as a
cognitive reset.

Mystical experiences and increased mental flexibility are con-
ventionally thought to be key to their psychological mechanism
and associated psychotherapeutic interventions.” The intensity of
mystical experiences has been found to correlate with the thera-
peutic response.””'' High-dose psychedelics reliably induce both
mystical-type experiences and hallucinations and patients often
attribute benefit to an emotional breakthrough achieved while in an
altered state of consciousness. But the legacy is longer than that.
Psychedelics have long been valued for their capacity to conjure
spiritual and mystical experiences in a variety of cultural and
religious contexts. The recognition of this effect was foundational
to early psychedelic research in the 1950s and 60s. Walter Pahnke’s
1962 landmark ‘Good Friday Experiment,” held at a Protestant
church service in Boston, showed profound mystical experiences
could be induced across most participants in the active arm of the
trial.'* This experiment bridged mystical traditions and scientific
inquiry, paving the way for future psychedelic research.

Another explanation for the effect of psychedelics is neuroplas-
ticity induced at a cellular and molecular level. It has been dem-
onstrated that serotonergic psychedelics and ketamine bind at
5-HT2A receptors. These receptors have the greatest density in
layers 4 and 5 of the cortical pyramidal neurons which play a
central role in cognitive and processing capabilities including
integrating sensory and subcortical information.'” After receptor
binding, psychedelics induce a complex array of actions including
via guanine nucleotide-binding proteins and arrestins, and rapidly

promote synaptogenesis and dendritic arborization.'*'” Moving
from subjective experiences to measurable biological processes has
the potential to reduce the historical stigma that has hindered
research progress.

The observed neuroplastic changes along with immunomodu-
lation may address a pathway common to many psychiatric con-
ditions characterized by neuroinflammation and a loss of
neuroplasticity causing neural circuit dysfunction.'®'” Factors
such as genetic vulnerabilities, childhood adversity, chronic stress
and illness, and a disruption of the microbiome have all been shown
to lead to a proinflammatory state resulting in a loss of synapses,
dendritic arborizations, and poor synaptic maintenance.' ' Fur-
thermore, a handful of preclinical trials have established a relation-
ship between these biological effects of psychedelics and adaptive
behaviors.'” By targeting core neurobiological mechanisms, these
findings hold the potential to move beyond symptom management,
offering sustained recovery and even prevention. However, with all
powerful treatments, the shadow of potential side effects looms,
reminding us that these profound changes in the brain could also
carry unintended consequences that must be carefully navigated.

Psychedelics and MDMA have actions beyond 5-HT2A receptors
with LSD for example having a high binding affinity for most seroto-
nin, noradrenaline, and dopamine receptors.'” Along with most
psychedelics, MDMA has a high affinity for 5-HT2B and this binding
site is problematic. With a high affinity for 5-HT2B, the repurposed
antiepileptic medication, fenfluramine was withdrawn from the
market in 1997 for its propensity to cause valvulopathies.”’ Anoretic
and ergot-derived drugs such as Parkinson’s medications also bind to
5-HT2B receptors causing the same serious side effect.”’ Similarly,
long-term MDMA use is associated with valvular heart disease.”*

The cardiotoxicity of tryptamine-derived, ibogaine is more
widely known and has been a major hurdle in its development as
an addiction treatment. It modifies addiction-related neural path-
ways by upregulating neurotrophic factor signaling and open-label
studies have shown a persistent reduction in drug-related behaviors
after a single dose.”””° Its cardiotoxic and arrhythmogenic
potential is mediated through hERG potassium blockade.”””"
While there are no studies looking at the long-term cardiac side
effects of psychedelics, repeat dosing including microdosing of all
psychedelics should be considered with caution. Still much is not
known about the human receptor pharmacology of psychedelics
or of the drug—drug interactions with common psychotropic
medications and both areas will require rigorous investigation
for safe prescribing.

It is possible that the subjective experience of these psycho-
active substances is simply undesirable, drug-induced side
effects with non-hallucinogenic alternatives under investiga-
tion.”” Arguably, decoupling the beneficial effects from the
hallucinogenic experience may reduce unpleasant and onerous
side effects and potentially reduce risk, and cost, and improve
user convenience. Microdosing is being explored. Preclinical
work using animal models shows promise with the enantiomer,
R-ketamine, tryptamine-derived AAZ, and ibogaine analogue
tabernanthalog being investigated for the treatment of depres-
sion as well as opioid and alcohol dependence.’’** While the
subjective experience has been portrayed as delivering the great-
est psychological insights, proponents of non-hallucinogenic
psychedelics argue that the cellular effects may be adequate to
achieve effective treatment and that psychotherapeutic catharsis
associated with mystical experiences may merely reflect super-
fluous epiphenomenon of a biological mechanism such as
5-HT2A activation.”’



Certainly, piggy-backing pharmaceutical discovery off tradi-
tionally used molecules is not unproblematic. Furthermore, these
arguments risk oversimplifying complex human experiences by
reducing them to mechanized biological processes, diminishing
the rich cultural and psychosocial legacy of psychedelics. This
approach can also perpetuate a form of cultural colonialism,
appropriating what is perceived as useful while discarding what
is uncomfortable or lacks a logical explanation. In tradition and in
living cultural and religious practices, psychedelics are deeply
embedded in systems where ritual and interpersonal bonding are
integral to the healing process. Moreover, the scientific perspective,
which sometimes acts as its own form of religion by prioritizing
empirical evidence over other worldviews, may cast a shadow over
the full therapeutic potential of these substances. While refining
therapeutic molecules and reducing side effects is valid, rather than
merely viewing psychedelics as tools for mechanistic intervention,
they could present an opportunity to bridge psychotherapy and
pharmacotherapeutic approaches, honoring both the experiential
and the biological in the healing process.

Trials and tribulations: scientific rigor in psychedelic
methodology

One of the key issues with the available research is the generaliz-
ability of results. Most studies have small sample sizes and carefully
selected subjects that are not necessarily representative of the
clinical demographic where comorbid psychiatric conditions, med-
ical illness, substance use, and polypharmacy are common.

Secondly, the clinical environment itself is carefully curated
with many trials incorporating a rigorously structured, intensive
therapeutic component, the replication of which in a non-research
setting will be challenging and costly. The extent to which any
putative benefits are due to the medication, the therapy, or the
interaction has not been properly disentangled. This will have
clinical and ethical implications for translation into clinical care.
Therapists with less experience, less skill, or less knowledge may
incur a different outcome to the overall treatment. While the
structure of psychotherapy across trials has been fairly consistent
involving preparation, medication support, and integration ses-
sions, the therapy itself varies from trial to trial in the number of
sessions provided and the therapeutic approach. Trials typically
incorporate supportive or more directive approaches that are either
non-intrusive or explicit and adapted from established modalities
such as cognitive-behavioral, psychodynamic, and mindfulness-
based approaches with some incorporating somatic therapies.”’
What is unknown is the extent to which therapy plays a critical
role and what type of therapy is best suited to which condition with
current practice based on conventional wisdom.

Participant selection in psychedelic clinical trials is also an issue
with Caucasian participants constituting over 80% of pooled anal-
ysis.”"” Strategies that address this disparity are important for the
generalizability of results and for addressing systemic issues more
broadly. Racial trauma is significantly associated with worse mental
health outcomes and Black, Indigenous, and People of Color, as
well as LGBTQIA2+ individuals are disparately affected by the
social determinants of health.’® The absence of this diversity will
also affect the clinical applicability of findings.

Psychedelic research also faces some unique methodological
challenges. Trials are vulnerable to selection bias and expectancy
effects when treatment-experienced participants are included. Sim-
ilar biases apply to participating therapists. One systematic review
of trials of classical psychedelics found of the 4 out of 8 trials
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reporting on this data point, the majority of participants had used
psychedelics before.”” Unsurprisingly, individuals who have used
psychedelics before and had a positive experience would be more
inclined to enroll. They are much more likely to recognize the
effects of the drugs which would unblind the results and lead to
positive expectancy and a potentially, inflated assessed benefit.
They may also differ in temperament and other neuropsychological
parameters such as harm avoidance and self-directedness.’ Previ-
ous use has also been shown to alter the acute effects and may also
alter findings when it comes to psychological side effects.’ Sensa-
tional media portrayal and cultural enthusiasm could also influence
the treatment of naive participants, altering their expectations and
artificially inflating positive findings.

Blinding in psychedelic randomized control trials (RCT) is
particularly challenging due to the nature and intensity of alter-
ations in mood, consciousness, and sensorium. Active placebos are
often used in psychedelic drug trials but these do not constitute
ideal alternatives. The symptoms induced by active placebos tend
to be milder and they have different psychoactive profiles. They can
induce potentially unpleasant side effects such as anxiety or dys-
phoria in the case of stimulants or be calmative in the case of
sedatives and hypnotics like midazolam. Furthermore, information
detailing the effects of psychedelics provided to trial participants
while necessary, can also reduce masking. For all these factors,
participants and investigators tend to reliably predict treatment
allocation.”’ An alternative strategy has been to use low dose or
ascending doses of the trial drug but this eliminates the possibility
of finding causal inference. Additionally, the patient-therapist
alliance is likely to be altered if treatment unmasking occurs and
this may positively skew findings."' Experimental tools like the
mystical experiences questionnaire 30, can also influence the sub-
ject’s interpretation of their experience.’"”** A particular concern
pertains to the acute euphoric effects of psychedelics. In partici-
pants who have had persistent dysphoria and have been refractory
to therapy, an acute and dramatic increase in mood would provide
considerable hope and optimism which itself would have mood
elevating and sustaining properties. While a cause for study design
concern, perhaps it could also be a driver of benefit.

In a series of systematic reviews looking at expectancy, none of
the 43 included studies measured participant pre-treatment expec-
tancy, and only 5 of 30 ketamine for depression studies measured
masking."” Muthu Kumaraswamy et al. (2021) argue that blinding,
expectancy, and patient-therapist alliance should be routinely
measured in RCTs. There are also some suggestions that the use
of mild deception or incomplete disclosure may be helpful in
masking; for example, not disclosing the number of trial arms or
getting participants to consent to a number of different psychoac-
tive treatment arms when only two make up the trial. These
strategies are not foolproof and also raise ethical questions.

An alternative means of addressing the expectancy effect is drug
trials under anesthesia. One such study looking at the antidepres-
sant effect of ketamine found no difference between the drug and
control group. Masking was successful with 37% of participants
correctly guessing their assigned arm.”” If the subjective experience
is necessary for benefit or if therapy itself is synergistic, this study
design eliminates those components. Furthermore, anesthetics can
have an antidepressant effect and may also interfere with the
mechanism of action of psychedelics.*

The external environment is well known to augment and poten-
tiate the effects of psychedelics. While not unique to these psycho-
active substances, the influence of extra-drug parameters appears
to be exaggerated in their case.””*® In recognition of this, set and
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setting form a key part of psychedelic clinical trials in an attempt to
achieve neutrality and harm reduction. It is a historical legacy of
psychedelic research and also carries a cultural context for using
communities. More broadly, the sociocultural milieu in which drug
trials are undertaken likely impacts their potential effects. Untam-
pered claims or exaggeration of the benefits of psychedelics and
uncritical hype may magnify expectancy effects. This is extremely
important considering that treatment effect and expectancy likely
operate synergistically via neurobiological mechanisms, according
to early evidence.**

Navigating consent: ethical imperatives in psychedelic-assisted
therapy

Given the peculiarities of psychedelics, many have argued for
augmented and standardized consent processes and protocols."”*”
As psychedelic therapies have the potential to present challenging
experiences, induce personality changes, and call into question or
alter an individual’s values and beliefs, adequate education on these
possible occurrences is paramount.

Therapeutic touch, already debated in traditional psychother-
apies, demands even stricter standards of practice and oversight in
the psychedelic context. Heightened sexual, emotional, and phys-
ical sensitivity is especially common with MDMA.* Current trial
protocols require practitioners to work in pairs and only use touch
that is explicitly requested by the participant. However, impaired
autonomy and decision-making during psychedelic sessions along
with the dynamic nature of consent complicates this practice.
Challenges arise when a patient who initially declined touch
changes their mind mid-session or initiates touch beyond the
practitioner’s comfort or scope of practice. Omission of touch is
also fraught, with some arguing it could limit therapeutic results
and ad hoc capacity assessments may be countertherapeutic.”’
Touch is particularly complicated given the high proportion of
people with resistant depression and post-traumatic syndromes
who have been the victims of prior sexual abuse or trauma —people
disproportionately likely to receive such therapies.

Furthermore, a patient experiencing transient distress may wish
to withdraw consent during an irreversible process. Thorough
education, safety planning, and pre-session negotiations are criti-
cal. The definition of therapeutic touch is variable and this poses a
risk of boundary transgression. Further complicating the picture
are discourses on consent that argue it is not a simply binary but
rather ambiguous and imbued with social relations of power.” ™
Clinical research on informed consent in those affected by trauma
is limited.”* While adherence to pre-dosing agreements is crucial,
developing dynamic protocols based on participant preferences
and experiences and harnessing the wisdom of ethical frameworks
used in nonmedical contexts should prove fruitful.*”

The propensity of psychedelics to increase suggestibility may be
key to their therapeutic potential in promoting social affiliation and
mental flexibility. This effect, however, has also been shown to
make individuals more vulnerable to persuasion, manipulation,
and psychological destabilization. Historically, this led to lines of
inquiry for the purposes of warfare and political gain. There are
recent and historical cases involving sexual transgressions and the
exploitation of participants in both legitimized and underground
settings. There is a risk that awe induced by the subjective experi-
ence of the psychedelic may be confused with awe for the therapist.
Given that these treatments may disproportionately be provided to
vulnerable individuals impacted by trauma, safeguards will be
essential. Ethical frameworks have been proposed to safeguard

participants from potential harm.”” Additionally, the consequences
of ethical breaches and procedures for addressing complaints
should be clearly delineated and standardized.

Other factors may contribute to boundary transgressions. The
nature of psychedelic interventions differs from the traditional
training medical practitioners receive. These treatments are often
viewed and portrayed as radical interventions, where new rules
apply. This increases the potential for power imbalances and acts of
coercion. In altered states, where ambiguity is heightened, it is
imperative to maintain an acute awareness of the ethical risks,
adhere to strict standards, and ensure practitioner integrity, ade-
quate training, and oversight.

Beyond the veil: mysticism, diversity, and the delicate dance of
delusion

An area warranting closer examination is the terminology and
theoretical framework of these treatments, where language and
concepts can create ambiguity. The description and study of
mystical-type experiences are prevalent in psychedelic literature.
The legacy of this terminology draws from anthropology, religious
and spiritual studies, and qualities intrinsic to the psychedelic
experience itself with descriptors such as noetic and ineffable
commonly used.'” As pointed out by Sanders et al. (2021), the
problem arises when science emphasizes the therapeutic potency of
the mystical experience. To the layperson, this could easily be
conflated with an emphasis on the supernatural or divine.”® They
argue that scrutiny of both the underlying psychobiological mech-
anisms and the theoretical frameworks for conscious states is
needed to improve the translational potential of research and
optimize therapeutic outcomes.

Others argue that this approach is reductionist and materialist.””
The concern being that narrowing the focus to not only Western
ontological constructs but also to WEIRD (Western, Educated,
Industrialized, Rich, and Democratic) subjects in combination with
commercialization and medicalization of treatment, disadvantages
diverse communities and devalues diverse meaning-making.”” Fur-
thermore, they argue that while mystical descriptors may connote a
non-naturalistic position, their framework remains agnostic.

Letheby et al. raise the important question, “How much, if at all,
does it matter if psychedelic experiences involve real insights or
‘comforting delusions’?””® From the standpoint of ethical pragma-
tism, one might argue that the therapeutic benefits could justify
such experiences, even if they are not rooted in objective truth.
However, this perspective invites further reflection on the impli-
cations of endorsing frameworks that may inadvertently privilege
certain cultural or ontological constructs over others. The chal-
lenge, then, lies in balancing the need for rigorous scientific inquiry
with respect for the diverse ways in which different communities
understand and engage with these experiences. As the field con-
tinues to evolve it will be crucial to ensure that the frameworks used
do not marginalize or disenfranchise those whose worldviews and
experiences fall outside the dominant paradigms, thereby preserv-
ing the richness and diversity of meaning that psychedelic experi-
ences can offer.

Psychedelic tourism, neoshamanism and extractionism

While these treatments may be leaping from stigma to medicine,
communities, particularly the Indigenous communities from
which many of these substances were extracted, are overlooked.
Indigenous communities have been responsible for conservation



and sustainability practices along with cultural and ethical stew-
ardship of land and plants, including psychoactive substances for
thousands of years.””*” Traditional knowledge and practices are
increasingly being rightly recognized as having their own scientific
validity and have been revolutionary in their impact on scientific
thinking as well as thinking in other disciplines such as philosophy.®'
Alternatives to Western paradigms and methodologies have radi-
calized concepts and practices including in the areas of bioconser-
vation, physics, and medicine. Now is an opportunity to reflect
such that the so-called psychedelic renaissance does not incur
similar imperialistic harms as those incurred in the European
Renaissance, which coincided with the plundering of the many
colonized regions of the world.”" The legacy of this era and its
sequelae, lived out in unjust and discriminatory practices and
policies, continues to be felt and wreak intergenerational havoc.
Furthermore, this historical legacy, along with further insults and
desecrations is recognized as a significant social determinant of
mental health.”

Many people are also traveling to countries with less restriction
on psychedelics to access these substances for the purposes of
spiritual and personal growth, healing, and cultural exploration.
However, with this move comes inherent risks, not only in relation
to safety, therapeutic effectiveness, adequate integration support,
and exploitation by unscrupulous practitioners, but also regarding
cultural and environmental harms. Concerns about the impact of
tourism on culturally sacred substances like ayahuasca and peyote
have prompted increased local regulation. Additionally, the com-
mercialization and trivialization of cultural practices, along with
the disruption of local resources and traditional ways of life, pose
significant challenges. Some communities may struggle to maintain
the cultural continuity of their practices in the face of these inter-
national demands.

Neoshamanism, which draws from Indigenous shamanic prac-
tices, raises several ethical concerns. These issues arise from the
appropriation and reinterpretation of traditional practices by out-
siders, often without the deep cultural, historical, and spiritual
context in which they originated. Despite the therapeutic potential
of psychedelics in non-medical contexts, neoshamanistic practices
face ethical challenges, including a lack of regulation, the risk of
exploiting and commodifying Indigenous traditions for profit and
the potential to decenter, trivialize, and misrepresent these prac-
tices. Removing the cultural context may also remove established
wisdom that forms a moral and therapeutic framework, which
could safeguard participants’ well-being. Superficial and unsanc-
tioned adoption of practices can falsely inflate a psychedelic guide’s
legitimacy, leading to harm for participants in unregulated envi-
ronments where they may fear speaking out, particularly if they
face legal consequences for participating. Such practices may not
only be seen as disrespectful but also highlight the need to recognize
Indigenous sovereignty and ensure reciprocity with the communi-
ties from which these traditions originate.

The prohibitive cost of psychedelic treatments in a medical
context is a significant concern, particularly regarding accessibility
and equity. When these treatments become inaccessible due to high
costs they risk being driven underground, where unregulated and
unsafe practices may proliferate. The use of impure and contam-
inated substances, improper dosing, and a lack of skilled guidance,
significantly increases the potential for harm. Vulnerable popula-
tions, unable to afford legal medical access are likely to be most
affected, exacerbating existing health disparities. The ethical
dilemma lies in balancing safety, public education, and availability,
ensuring that access is not restricted to the wealthy while also
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preventing dangerous, illicit use due to cost barriers. The challenge
for policymakers and the medical community is to create afford-
able, equitable pathways to treatment.

While predominating in nonmedical contexts, the interface
between psychedelics and group settings has received little atten-
tion in the recent scientific resurgence.”” Given that psychotherapy
contributes significantly to the expense, there is a pressing need for
innovative approaches and research into new treatment paradigms
to reduce costs while maintaining safety and efficacy. Without
these efforts, the shadow of inaccessibility may undermine the
promise of psychedelic medicine.

Indigenous people have a right to share in the profits and the
benefits of psychoactive substances. They have a right to access the
benefits of their cultural heritage and spiritual practices. Medical
policies, while cautiously framing these substances to ensure public
safety, also risk making them inaccessible to disadvantaged com-
munities. Current research practices require multiple face-to-face
individual sessions and the presence of two clinicians for dosing.
This approach is costly. If these treatments have a place in modern
psychiatry, there needs to be consideration of how they can be
made both affordable and accessible. Consulting with Indigenous
custodians and using communities should be central to this pro-
cess. Furthermore, reparation to Indigenous custodian communi-
ties also needs to be addressed.

Conclusion

It is essential to recognize the significance of thoughtful terminol-
ogy, the inclusion of Indigenous voices, and the need for reparative
justice in the ongoing discourse. These factors are crucial in shap-
ing consent processes that respect the cultural and historical con-
texts of these substances and build on existing knowledge.
Furthermore, as research in this field progresses, novel approaches
that embrace interdisciplinary methods, community engagement,
diversity, and intersectionality are vital. They should inform stan-
dards of practice and oversight including addressing the potential
for boundary violations. It is also important to acknowledge that as
current treatment approaches are prohibitively expensive they will
continue to drive the practice underground, with implications for
safety and accessibility. Balancing innovation with ethical consid-
erations will be key to ensuring that the benefits of psychedelic
therapies are accessible, equitable, and responsibly integrated into
modern medicine.

Weed and power: the historical canon according to
cannabis

The history of psychoactive substances is deeply intertwined with
the processes of globalization, influencing both thought and culture
across the world.” As scholars like Breen (2019) and Schlag (2021)
emphasize, the boundaries between illicit and licit, recreational and
medicinal have often been blurred.”*” Plant-derived psychoactive
substances have long been extracted from non-European contexts
for trade, curiosity, and medicinal purposes and cannabis is a prime
example of this history.

First cultivated over 10 000 years ago by sedentary agrarian
societies in Central and Southeast Asia for food, fiber, and medi-
cine, cannabis later spread to Africa, Europe, and beyond, where it
became entangled with colonial ambitions.”* From the 16th to the
19th centuries, the colonial powers of Portugal and Britain pro-
moted its use to control and commodify global labor forces,
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including populations in India and those enslaved in Africa and the
Americas.””*

Cannabis was also essential for maritime enterprises, particu-
larly in the British Empire, where hemp was a crucial material for
sails and ropes and a significant source of taxable income.”” Tt
became linked to illegality via British efforts to preserve state
revenue from suppliers and producers attempting to avoid state-
imposed fees. In the early 20th century the British Government
faced mounting pressure from the US and the League of Nations to
curb its sale and production of the plant, leading to it becoming
increasingly criminalized.®®

Beyond its colonial commodification, cannabis has long been
regarded for its utility, adopted in spiritual and medicinal practices
across cultures throughout history. From Shinto ceremonies
around 5000 BCE to Hindu ascetics, Sufi mystics, and Tibeto-
Himalayan Tantric Buddhism, its spiritual role is well documented.
It has also been linked to Zoroastrian Persian, medieval Greek, and
Arab medical practices and remains sacramental for Rastafarian
communities. Its widespread proliferation reflects its versatility and
global resonance.

Despite its cultural legacy, cannabis regulation has historically
been shaped by politics and moral ideologies, often resulting in
uneven enforcement, especially in racialized and disadvantaged
communities.”” Modern regulatory practices have disproportion-
ately impacted African-American, Afro-British, and Indigenous
communities despite comparable usage rates with Caucasians.’®
African-Americans are 4 times more likely to be arrested for
cannabis possession, Afro-British in the UK 11.8 times more likely
to be sentenced, and similar findings are reflected in other parts of
the world.”"” Although legislative changes in several US states
have reduced the number of cannabis-related African-American
arrests, the racial gap in these rates has actually grown.®” Similarly,
drug-related justice reforms unequally impact Indigenous
Australians.”* This intersection of race, politics, and cannabis
regulation illustrates how historical injustices continue to shape
who benefits from legal cannabis reforms and who remains at risk
of legal repercussions.

These disparities extend beyond the justice system, undermin-
ing economic opportunities and community stability. The confla-
tion of migration, ethnicity, criminality, and cannabis use
continues to impact public policy and reinforce harmful stereo-
types. Sensational media portrayals such as the 1936 film ‘Reefer
Madness’, along with various political figures have perpetuated this
stigmatization. Notably, US President Nixon’s War on Drugs
exploited racial prejudices and used moral hyperbole to capitalize
on intergenerational attitudinal divides, discredit the anti-war
movement, and ultimately influence global drug policies. Cannabis
continues to occupy a complex and contradictory status and
remains the most commonly used illicit drug worldwide.

Historical biases inevitably skew scientific research, funding,
and public policy. While previous research heavily focused on the
negative effects of cannabis, more recent data challenges some of
their conclusions. Post-2018 findings in the US and Canada indi-
cate that legalization did not result in increased usage or higher
rates of hospital admissions for problem use as anticipated.”” In
Canada, crime rates remained stable, and cannabis-related youth
offenses dropped by 50%.”” Furthermore, the causal link between
cannabis and schizophrenia is also being re-considered.”” As global
cannabis legitimization continues to evolve, it is essential to avoid
letting current attitudes unduly shape research and policy. Recog-
nizing inherent issues within research funding and scholarship, and
the responsibilities of researchers, publishers, and policymakers

alike will help refine the evidence-based and inform equitable
policies and practices. Moreover, healthcare providers and policy-
makers must acknowledge that medicinal cannabis cannot be
divorced from its broader legal and social history.

The Green puzzle: unraveling chemical complexity and
pharmacological approaches

Cannabis contains over 568 compounds including bioactive phy-
tocannabinoids, non-cannabinoid phenols, terpenes, flavonoids,
and alkaloids.” Scientific research has established a good under-
standing of the endocannabinoid system, the phytocannabinoid
delta-9-tetrahydrocannabinol (THC), and to a lesser extent, can-
nabidiol (CBD). Much remains unknown about the system’s com-
plex interactions with botanical cannabis. First identified in 1988,
the endocannabinoid system plays a crucial role in regulating
behavioral and physiological processes such as immune response,
neuroprotection, cognition, and sleep, making it a promising target
for psychiatric treatment.

Yet receptor modulation within this system is intricate. Canna-
bis metabolites, through a synergistic process known as the entou-
rage effect, alter receptor potencies and contribute to the clinical
and subjective effects of cannabis.”” The modulatory activities of
many cannabinoids, as well as the interactions of terpenes like
myrcene, which can generate harmful byproducts when heated,
are not fully understood.”*””

Further complicating the science is the distinct pharmacological
profile of synthetic cannabinoids. Unlike phytocannabinoids
which act as partial agonists, synthetic cannabinoids such as dro-
nabinol and nabilone are full agonists. They have a greater receptor
affinity and with their effects unmediated by other bioactives, have
a greater psychoactive effect. Understanding the differences
between cannabis medicines is critical to preventing oversimplifi-
cation, misleading comparisons, and inaccurate treatment infer-
ences.

The complexity also extends to the cultivation and chemical
diversity of cannabis. Hybridization has resulted in a vast array of
chemotypes with significant variation in the chemical composition
of each product. Inconsistent regulation of agricultural practices
and batch-to-batch consistency further complicates dosing.”” ™'
For example, regulated dried cannabis in Canada shows THC
and CBD concentrations range from 0.01% to 30%.°” Other studies
have replicated these findings for the major cannabinoids,
highlighting the challenges of standardizing botanical cannabis
medicines.”

Knowledge of pharmacokinetics is also limited, especially
regarding different routes of administration. While most controlled
studies focus on smoked cannabis containing 6% THC, this does
not reflect current market trends where THC percentages are much
higher.”” In practice, over two-thirds of cannabis is consumed via
inhalation, followed by oral ingestion.”* Inhaled cannabis is rapidly
absorbed, allowing easier dose titration and remains an exceedingly
popular mode of delivery despite the established health risks and
the loss of THC through combustion.®” Furthermore, differences in
onset and absorption could significantly affect clinical utility,
highlighting the need for more research.

CBD and THC are known to inhibit metabolic enzymes and
cannabinoids can interact with a range of common medications.”*’
Notable interactions include those with opioids and antiepileptic
medications, where cannabis can exaggerate side effects such as
somnolence.” CBD has been shown to increase SSRI concentrations
although its clinical significance remains unclear.”” Understanding



the pharmacokinetic profiles of cannabinoids is essential for evalu-
ating their risks, benefits, and appropriate clinical applications and
guiding future research.

Self-titration seems to be the prevalent method for dosing
which has the potential to lead to misuse, diminish patient
confidence, and expose patients to a greater risk of harm and
side effects, especially across different formulations where onset
and duration of effect vary. Additionally, dose-response relation-
ships are not always linear. For instance, animal models suggest
low-dose THC is anxiolytic, while higher doses can be anxio-
genic.”’ Addressing these issues and optimizing dosing requires a
sophisticated approach such as chemoinformatics to create
chemical profiles that predict cannabinoid receptor activity.”
This, along with stricter regulatory measures may provide the
clarity needed to safely and effectively repurpose cannabis for
psychiatric treatments.

Navigating cannabis formulations can be overwhelming. Botan-
ical products range from isolates to broad and full-spectrum,
classified by species; indica, sativa, or hybrid and proportion of
common phytocannabinoids, such as CBD, THC, cannabigerolic
acid, and cannabichromene. THC and CBD concentrations are
typically listed as percentages or in milligrams per dose for edibles
and terpene profiles are often provided too.”” However, treatment
choices driven by tweaking isolated effects without integrating real-
world evidence echo outdated chemical imbalance models, ulti-
mately doing a disservice and fostering disillusionment with med-
ical professionals. While we are only beginning to grasp cannabis’s
chemical complexity, this underscores the need for rigorous
research to define its medical applications. The interplay of various
chemical components directly influences safety, efficacy, and ther-
apeutic potential and without thorough investigation, we risk
prescribing in the dark.

Prescribing in motion: cannabis, psychiatry, and the evidence
gap

Despite cannabis medicines securing public attention and prescrib-
ing gaining momentum, several discrepancies remain. Poorly tol-
erated across multiple conditions, with adverse effects commonly
reported compared to placebo and active drugs, current evidence
supports the use of cannabis medicines for certain indications
where other treatments have failed.”'~"* Adverse effects, often tied
to THC dosage, include worsened cognition and exacerbation of
both common and severe psychiatric symptoms in conditions like
depression and psychosis.”*”

In the psychiatric context, there appears to be a disconnect
between current prescribing practices and the existing evidence.
A large body of high-quality data shows it is a risk factor for
common psychiatric disorders, while the therapeutic evidence for
its use is generally weak and inadequate with multiple systematic
reviews concurring that there are safer and better-tolerated options
available.””'’" Despite this, cannabis is widely prescribed for psy-
chiatric conditions, frequently self-administered by those seeking
relief where other treatments seem inadequate or inaccessible, even
if this contradicts professional medical advice. After chronic pain,
anxiety is the second most common reason for cannabis prescrip-
tion in Australia. Since its availability in 2019, around 150 000
prescriptions have been approved for anxiety including 5600 in July
2024 alone.'”” The broad application of cannabis for these condi-
tions may represent a catch-all approach to various psychiatric
symptoms and lack specificity in addressing underlying problems.

E. O’Leary, S. Dodd and S. Stahl

This could lead to delayed effective treatment, overmedication, and
undue harm.

Widespread prescribing raises the possibility of inappropriate
use, ambiguous diagnoses, or a large burden of untreated psychi-
atric illness. The complexities of cannabis as a medicine, its varied
chemical composition, the lack of consistent regulation, and the
early stage of research, further complicate the situation. There is a
distinct lack of evidence-based guidelines for prescribing cannabis
in psychiatric contexts, particularly when dealing with psychiatric
comorbidities, such as chronic pain, which is often associated with
poorer prognosis and has overlapping genetic and epidemiological
factors.'”” While there is hope that future clinical trials will clarify
optimal dosing and product types, current research remains insuf-
ficient.'"

Notably, in Australia, young males are the primary users of
prescribed cannabis for psychiatric purposes, often opting for
flower products. These patterns align more with recreational can-
nabis use than with the demographic distribution of mental ill-
nesses.'”* In this new context, there is a need to address the large
number that self-medicate with cannabis. Without well-informed,
evidence-based guidance, these patients may be navigating treat-
ment options without the necessary support, potentially leading to
suboptimal outcomes and further complicating their conditions.

There is also some overlay with psychedelics whereby
researchers have begun to recognize the influence of extra-drug
factors. Early research indicates that therapeutic outcomes may be
influenced by an interplay of therapeutic and subjective effects,
further emphasizing the complex dynamics at play in these treat-
ments.'*"'%” A small study of adults undergoing an acute stress test
showed that their prior beliefs about the anxiolytic properties of
CBD significantly influenced outcomes.'’*'’® Researchers have
also noted that contextual factors appear to influence not only
effectiveness but also drug dependency.’'’*'"” There is some
evidence suggesting therapeutic benefit when cannabis is used in
conjunction with psychedelic-assisted approaches.'’”™'"” Under-
standing these factors is crucial for optimizing the therapeutic
potential of cannabis and other psychoactive substances in psychi-
atric care as incautious prescribing will compromise quality of care.

At the crossroads: care ethics, skepticism, and consent

Best medical practice is grounded in scientific evidence and
patient-physician partnership to enable informed decision-
making. These same principles apply to cannabis medicines as they
do with any other treatment. Doctors may not feel equipped to
advise patients due to the gaps and ambiguities in the evidence,
concern for causing harm, greater familiarity with other treat-
ments, and shifting cannabis policies. In a recent survey of 640 Aus-
tralian general practitioners, only 29% reported feeling comfortable
discussing cannabis medicines despite 62% having received patient
inquiries in the last 3 months.''” Indeed, a lack of health profes-
sional education has been a significant issue.''*''* It is however the
physician’s responsibility to become educated to appropriately
advise and inform. Knowledge of the specific evidenced indica-
tions and the specific harms as they apply to an individual or
subpopulation is essential, in addition to remaining open to new
and evolving evidence.''” Some have proposed frameworks for
cannabis management and education, along with the inclusion of
education in the health professional curriculum.''>'"* Like with
all other treatments, the same standards of care should apply;
including history, examination, education, and continued care
planning.”
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Balancing partnership and responsibility is particularly chal-
lenging in emerging psychoactive treatments, where clinical
research is still evolving. When patient preferences for cannabis-
based therapies conflict with a physician’s duty to ensure safety, the
lack of comprehensive evidence further complicates decision-
making. Physicians must navigate these waters carefully, respecting
patient choices while rigorously evaluating risks and benefits based
on limited data. The unregulated use of psychoactive substances
carries higher risks, including social and physical harms. Medical
supervision, promoting standardization and oversight can mitigate
this but it must be weighed against the medicalization of recrea-
tional use for treatments lacking clear evidence. This underscores
the need for ongoing research to fill the gaps in our understanding
of cannabis’s therapeutic potential and safety profile. Aside from
the potential harms, introducing treatments without strong evi-
dence or clear goals diverts resources from other pressing health-
care priorities.' '

In the cultural zeitgeist, cannabis and other psychoactive sub-
stances are emerging as medical treatments, and lifestyle choices
yet attitudes remain polarized. The link between both criminality
and wellness affects public policy and personal, and therapeutic
interactions. This mirrors broader societal resistance to conten-
tious yet evidence-based approaches to substance use like pill
testing and injecting rooms as well as attitudes to those seeking
drug treatment programs. On the other hand, the notion that
cannabis is natural and therefore inherently safe, the belief that
barriers to accessing cannabis treatment for distressing symptoms
are unsympathetic and the focus on symptom relief rather than
treatment of specific conditions all reflect challenges in the way new
psychoactive treatments are perceived and portrayed.''” To main-
tain an effective therapeutic alliance it is essential that personal
biases are set aside and that patient well-being is prioritized along-
side rigorous scientific evidence.''” This balance helps mitigate the
risk of draconianism, stigmatization, and trivialization of people’s
experiences ensuring that the focus is not solely on favoring gold-
standard evidence from RCTs, but also on subjective wellness.

When prescribing treatments like cannabis where the evidence
is limited several key practices must be followed to ensure ethical
and effective care. Comprehensive education for informing con-
sent, covering both known and potential unknown risks, clearly
defining treatment goals and realistic outcome expectations, and
implementing robust risk management strategies encompassing
regular monitoring schedules and a planned exit strategy are all
critical components of a responsible prescribing protocol.
Together, these practices help safeguard patient well-being while
exploring the potential benefits of emerging treatments like can-
nabis.

Chronic choices: prescribing dependence and the opioid parallel

While the endocannabinoid and opioid systems are distinct, both
influence the brain’s reward circuits and affect afferent transmis-
sion and emotional responses to pain. Their shared capacity to
modulate affect and adaptive motivation explains their role in pain
relief but also raises concerns about potential dependency. Careful
prescribing is necessary, especially given past experiences with
opioid overprescription. Opioid treatment for chronic pain was
initially supported by limited evidence, which ultimately led to
poor treatment outcomes and serious global health crises involving
overdose and dependence.'"”

While the risk of cannabis dependence after any lifetime expo-
sure is lower than for alcohol and tobacco; 8.9% compared with

22.7% and 67.5% respectively, cannabis remains the most widely
used illicit substance globally with an estimated 4% of the popula-
tion aged 15-65 years having used it at least once in 2019."'"°
Understanding the dependence potential of cannabis medicines is
critical, especially since most existing data pertains to recreational
use, which differs in key aspects.''” For instance, cannabis medi-
cines are linked to lower severity of other drug use and reduced
frequency of alcohol use disorder compared with recreational
cannabis use.”” However, problem use is still reported in 21.2%
of those prescribed cannabis medicines for chronic pain."'” High-
dose users report greater pain severity and negative affect, mirror-
ing patterns seen with chronic opioid use.''® This highlights con-
cerns about adaptive homeostasis, where long-term use shifts
baseline symptom responses, moving them in the opposite direc-
tion of the drug’s acute effects. This poorly understood mechanism
holds significant ethical implications, relevant to all drugs of
dependence. Nonetheless, cannabis medicines may still offer a safer
alternative for chronic pain management compared to opioids and
pregabalin and a manageable level of dependence may be accept-
able for some.””

To ensure safe prescribing, more needs to be known to guide
screening for risk of dependency, ensure adequate monitoring and
education, develop tailored treatment, and balance patient needs
over potential harms. As much of medical cannabis use is chronic, a
longitudinal understanding of the dependency risks is important to
establish.”’

Regulating the green rush: systemic issues, commercial
influence, and quality control

Cannabis is the most widely used regulated drug today with an
estimated 300 million users worldwide (3.86%).""’ Understanding
the broader systemic and regulatory issues is essential. Orenstein
et al. (2018) suggest adopting lessons learned from tobacco regu-
lation to improve cannabis oversight, particularly in areas like
labeling, packaging, and product information.'*’ Plain packaging
for instance offers several advantages, enhancing clarity and reduc-
ing brand-driven misinformation which often targets vulnerable
populations. Prohibiting packaging that appeals to children or
makes lifestyle and aspirational pitches would help moderate pub-
lic perception and curb potential harm in vulnerable populations.
Moreover, standardized warnings and clear product information
can educate people on risks, including dependence potential.'*’
Without such regulations, individual dependence issues may be
exacerbated by a lack of systemic oversight and inadequate con-
sumer information.

While global regulations are rapidly shifting, some of the exist-
ing labels, packaging, and product names are intentionally mis-
leading and make clear appeals to recreational use and intoxication.
Cannabis medicine names like Superbly Cozey and Zurple Punch
promise contradicting tailored experiences, while others evoke
culinary tones like Queen Sangria and Key Lime Kush. Still others
have distinctly humorous, nostalgic, and child-oriented appeals
like Lemon Sherbet, BuBBlelicious, and Girl Scout Cookies. Stray-
ing from the potential medical application of certain bioactive
components, brand websites and product names of prescription
cannabis medicines emphasize the flavor terpenoids imbue and the
color flavonoids impart.”” Product catalogues allow subscribed
users to view and add personal product reviews, reminiscent of
current alcohol, and fine food promotion and brand engagement
tactics.
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The alcohol, tobacco, ultra-high-processed food, and opioid
industries have demonstrated that market profit usually conflicts
with public health interests.”">'** Market analysts have postulated
that heavy investment in cannabis production by transnational
alcohol and tobacco companies enables them to strategically
expand and capture related markets and technologies such as
cannabis drinks and vaping products. This is concerning given
that the so-called commercial determinants of health, that is,
commercial and political practices, unhealthy commodities, and
corporate influence on policy, significantly underpin noncommu-
nicable diseases which are now the leading cause of morbidity and
mortality worldwide.'”” In the broader context of commercial
influence, there is a need for rigorous regulatory oversight to
protect public health.

Policymakers must adapt to the changing ways in which people
seek and receive health information. Online platforms and social
media have become primary sources where information is sought
and sharing is promoted.'”* Cannabis businesses have a strong
online presence, with advertisements frequently appearing on these
platforms.'”” Instances of advertising standards violations are
common and young people are particularly susceptible, highlight-
ing the ineffectiveness of current age restrictions. ** Additionally,
online media algorithms are designed to sustain attention, which is
more attuned to consumerism than disseminating medical infor-
mation. The enforcement of regulations remains inadequate in this
multibillion-dollar industry where strategic corporate policy vio-
lations can be profitable.'”” Therefore, continuous monitoring and
thoughtful governance are essential to maintaining an effective
regulatory framework.

Commercial interests, shifting public opinion, relaxed policies,
and increased physician familiarity may explain the rise in cannabis
prescribing in recent years.'** However, increased prescribing does
not necessarily equate with effective treatment. Studies highlight a
disparity between clinical guidance and actual prescribing prac-
tices, suggesting that medicinal cannabis may be used as a stop-gap
for conditions with no adequate treatments or where existing
treatments have burdensome side effects. Furthermore, prescribing
trends may be driven by a feedback loop where past practices
influence current decisions, often with little regard for treatment
efficacy or robustness of evidence.'”*

An important distinction in the medical cannabis market
around the world is that prescribing laws and subsequent relaxing
of accessibility regulations have been driven by patient demand
rather than evidence basis. There is also variability between coun-
tries in the degree of medical oversight. While less oversight can
improve cost and accessibility, it has implications for diversion and
adverse outcomes.'”” Additionally, inconsistent legislation across
states, and even contradictions between state and federal laws in the
US, create challenges for policy and regulation.

Policy decisions can also shape public perceptions. This can lead
to the misconception that widespread changes in cannabis legisla-
tion equate to treatment endorsement, despite the lack of evidence
on efficacy. In Australia, prescription cannabis has been rolled out
on compassionate grounds, bypassing standard safety, and effec-
tiveness evaluations. Similarly, low-dose CBD products have been
approved for over-the-counter sale in Australia and Britain based
solely on safety, potentially misleading consumers to assume these
products are effective.'*’

Media portrayal further influences public opinion and can
ultimately drive policy changes. This has been evident in the sphere
of medical cannabis as well as broader cannabis legislation. While
articles focusing on gatekeeping and patient rights appeared to
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subside with policy changes, Gunning and Iles (2021) highlight
the need for a more nuanced, evidence-based media approach that
not only educates the public on the appropriate use of cannabis
medicines but also represents the interests of marginalized groups,
including those with disabilities."”"

Regulatory oversight in the cannabis industry is essential for
ensuring the safety, quality, and efficacy of medical cannabis prod-
ucts. Precision in dosage, purity, and accurate labeling directly
impact patient outcomes, making quality assurance a critical com-
ponent of cannabis medicine. However, significant issues have
been identified in these areas, including the presence of contami-
nants like heavy metals, carcinogens, and solvents such as butane in
cannabis concentrates.”” Microbial contamination is also a con-
cern, particularly for immunocompromised patients, leading to
widespread pesticide use, which poses additional risks for those
with neurological conditions.

A study in the US highlighted alarming inaccuracies in the
labeling of 75 randomly selected medicinal cannabis edibles.
THC content was underreported in 23% of products, overreported
in 60%"°' and none accurately reflected CBD content. These inac-
curacies result in treatment ineffectiveness, adverse events, and
inconsistent dosing, turning titration into a batch-to-batch gues-
sing game. Similar issues have been reported in the UK for over-
the-counter cannabis products.'**

Quality control failures have led to product recalls in multiple
countries, including Canada, Australia, the US, and the Nether-
lands. Some gray market brands capitalizing on the growing
demand for cannabis and other plant-derived psychoactive sub-
stances as lifestyle and wellness products further complicates the
regulatory landscape. Notably, two brands faced recall after their
products were found to contain unlisted DMT analogues and
unexpectedly high levels of THC. Substances that were not legally
permitted in those jurisdictions.'*”'** These incidents underscore
the ethical imperative for stringent regulatory oversight in the
industry. Proactive regulation in Uruguay caps THC concentra-
tions, aiming to protect its consumers. Without such measures,
there is a significant risk to consumer safety, undermining the
therapeutic potential of cannabis and compromising the trust that
patients place in medical treatments. Ensuring that cannabis prod-
ucts are safe, effective, and accurately labeled is not just a matter of
regulation but a critical aspect of ethical medical practice.

Many medicines, one plant: harnessing research and clinical
potentials

Cannabis medical research is fraught with many of the same
complexities affecting psychedelic research. Study design hetero-
geneity, such as primary outcome and disease definition, is con-
fusing when trying to draw definitive conclusions about the efficacy
and safety of cannabis-based treatments. This heterogeneity is
further compounded by differences in study populations, dosages,
forms of cannabis used, and the specific cannabinoids being inves-
tigated, making it difficult to standardize findings across different
definitions and applications. This has flow-on effects for research
synthesis where combining multiple small studies to improve
power often gives rise to misleading results. Not ironing out these
issues hinders the ability of future research to inform decision-
making for physicians and patients alike.

Comparing cannabis use across different contexts also presents
research challenges. Studies in countries with strict regulation and
quality control may differ greatly from those in countries with less
oversight. The impact oflegal, regulated environments versus illicit,
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unregulated markets also influences use patterns, efficacy, and
risks, leading to varied outcomes. Historical research that viewed
cannabis use as pathological and criminal will have affected
hypotheses, definitions, parameters, and research attitudes and
approaches. Additionally, in countries with legitimized recrea-
tional cannabis use, the profile of individuals seeking prescription
cannabis may differ, complicating the generalizability of findings.
These contextual variations raise important questions about the
applicability of research findings across diverse legal and regulatory
frameworks and historical and contemporary contexts.

Cannabis is not one treatment but many. It contains a multitude
of bioactive ingredients. Specific strains, composition, preparation,
and guidelines all contribute to the therapeutic effect. The entou-
rage effect further complicates research efforts. Isolating the effects
of individual components versus the whole plant poses significant
challenges to be considered in both research development and
clinical practice. Moreover, establishing comparative efficacy is
essential. The high costs and logistical complexities of researching
plant-based medicines, which cannot easily be patented, dissuade
pharmaceutical companies from investing, as any advancements
benefit competitors. This creates a tragedy of the commons sce-
nario where a lack of investment can stifle progress.

Given these challenges, there is a pressing need for novel
research approaches. Open-label extension studies, which allow
participants of an RCT to enroll in an unblinded extension where
all subjects are given the active drug could provide valuable safety
and tolerability data.”” Harnessing registries, observational studies,
digital monitoring, and infodemiology could also help gather com-
prehensive data on the effects of cannabis in various populations
and inform potentially fruitful avenues for clinical trials as well as
supporting policy and decision-making,””*"*>"*° Involving patients
and users in the research process through co-production and
co-design can ensure that studies align with the needs and experi-
ences of those using cannabis with therapeutic intent and help
determine endpoints and outcome measures.””'*” Furthermore,
utilizing users in the dissemination of information can enhance the
reach and relevance of research findings, making them more
accessible to the broader public and providing greater assurance
in terms of relevance to real-world experiences.”

While it has not entered circulation like other pharmaceuticals
of its era, the same rigorous standards should apply to cannabis
medicine research. This includes the areas of drug development
and regulatory science, safety versus efficacy studies, and public
health evaluation. Population health analysis will need to address
abuse liability, workplace, and driving safety as well as cost and
logistical factors. As estrogen directly modulates the endocannabi-
noid system, special attention should be given to understanding
these implications including for endometriosis, hormone-
dependent cancers, and broader impacts on safety, efficacy, and
dependence.'”® Additionally, the role of cannabis in psychiatry
remains problematic, warranting further research to clarify its
potential benefits and risks.

Conclusion

Cannabis is deeply entangled with its historical context, rooted in
globalization and politics which have contributed to persistent
health and justice disparities. It continues to occupy a paradoxical
space reflected in attitudes, policies, and health implications. As a
plant with numerous bioactive compounds that act synergistically,
cannabis medicines are not one treatment but many, a complexity
that must guide both research and therapeutic strategies.
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Regulation around prescribing, quality control, and marketing is
crucial to safeguard the public and address the challenges posed by
its growing popularity. The current explosion in prescribing and
public interest must be balanced with lessons learned from the
opioid crisis and other regulated substances of dependence, all
while considering the potential harms and benefits. Patient auton-
omy should be respected within a framework that prioritizes safety
and avoids the medicalization of dependence. Finally, adaptive and
innovative approaches are needed to address the gaps in current
research and ensure cannabis is integrated responsibly into medical
practice.

Stimulating debate: tracing the legacy and ethics of
stimulant use

The Chinese ephedra plant has been used in Chinese traditional
medicine for over 5000 years, primarily to treat bronchoconstric-
tion, and upper airway congestion with amphetamine first isolated
from the plant in 1885. It was subsequently independently synthe-
sized and sold as a pharmaceutical decongestant and by the 1930s
researchers had come to recognize its stimulant properties.

In World War II coalition forces on both sides experimented
with its use for wakefulness and performance-enhancing and it
later became a standard issue for both British and German forces. It
has been argued that in the military context, these stimulants
inspired strength, endurance, and vigilance. The consumption of
the methamphetamine product, Pervitin has been linked with the
aggressive German military combat operations up until 1940."*” It
is estimated that post-war, some 16 million US soldiers had been
exposed to amphetamine tablets.'*

Amphetamines were subsequently rebranded for civilians to
treat depression and weight loss, the seductive ‘rainbow diet pills’,
were heavily marketed to prescribers and the public alike with
inflated benefits, containing numerous active excipients to counter
its various side effects.'*' By the 1950s and 60s, due to widespread
concerns about dependence and adverse health effects, amphet-
amines became increasingly restricted. They came to be associated
with crime syndicates, notably the Yakuza in Japan, as well as
subcultures like the sharp-dressing Mods, known for their aspira-
tions of creative and financial freedom. By the 1990s stimulants had
become heavily regulated in most countries around the world.
Stimulants have had continued currency for their alerting and
performance-enhancing properties, notoriously used by elite ath-
letes, shift workers, party-goers, and college students alike.

Stimulants for psychiatric treatment: overprescribing and
diagnostic inflation

In psychiatric practice, stimulants are primarily used to treat
disorders of attention and wakefulness, overlapping with the
broader group of both traditional and recreationally used stimu-
lants including caffeine, nicotine, mate, coca, khat, kratom as well
as illicit derivatives such as methamphetamine and cocaine.

Stimulant medications have also been proposed as potential
agents to meet some of the gaps where current psychiatric treat-
ments fall short, for example in treatment-resistant depression,
negative symptoms of schizophrenia, cognitive disorders such as
dementia, as well as combating side effects of other psychotropics
such as weight gain, sedation, and sexual dysfunction.

The risk of repurposing stimulants to fill unmet needs in
psychiatry is twofold. Firstly, off-label prescribing with a lack of
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robust evidence, could be hazardous to patients who may not
understand the experimental nature of the treatment. The risks
may outweigh the benefits and the long-term consequences are
not well understood, for example in relation to schizophrenia and
cognitive degeneration. Secondly, there is a high risk of depen-
dency. In for example treatment-resistant depression, the prom-
ise of stimulants improving apathy and providing symptom relief
during the onset latency period for traditional antidepressants,
needs to be carefully weighed against the high potential for
dependency. This risk is compounded in vulnerable populations
with comorbid psychiatric diagnoses, where up to 1 in 4 people
with a serious mental illness have a comorbid substance use
disorder."**"**

There have long been concerns about stimulant prescribing for
normal variations of human behavior and performance. One of the
challenges here has been the overlay of social and cultural deter-
minants of diseases, which is strongly the case in ADHD. It has
been shown that there are cultural differences in parental sensitiv-
ities and social tolerance to externalizing behaviors."*>'** Addi-
tionally, cultural bias within the existing diagnostic criteria has
been cited as a contributing factor to geographic differences in
ADHD diagnosis, further complicating the issue."*°

The risk with medicalizing behavior and performance is that
non-pathological phenomena become labeled as diseases. This
approach assumes a clear line between health and disorder, which
is rarely the case in neuropsychiatry. There is also no cut point or
bimodal distribution of attention, leading to arbitrariness in defi-
nition and hence the use of stimulants. Without specific bio-
markers and relying on classifying disorders based on a
constellation of symptoms, defining disease often depends on
interpreting and identifying significant dysfunction and distress,
which can be non-objective.'*’

The rise of neurodivergence as an explanation for attention
difficulties and underachievement reflects a broader trend where
certain diagnoses gain and lose popularity over time, becoming
widely accepted explanations for common challenges until another
takes their place. While neurodivergence offers a valuable frame-
work, it can also lead to overgeneralizations, diagnostic oversha-
dowing, and the misinterpretation of normal life struggles as
clinical disorders. This may result in the inappropriate use of
medications as a quick fix in place of therapy or lifestyle changes,
particularly when these conditions are heavily publicized or cul-
turally endorsed.

An additional concern is the medicalization of social issues
leading to overprescribing. A number of contemporary factors
affect diagnosis in this arena. In the case of childhood ADHD,
social pressures to behavioral conformity, school governance, and
media marketing are all contributors.'*” Local school funding is
increasingly incentivized or influenced by student academic per-
formance. Examples here include the 2001 No Child Left Behind
Act in the US and the National Assessment Program — Literacy and
Numeracy in Australia. Allocation of additional school or univer-
sity support is often financed or resourced depending on a diag-
nosis. In time-constrained, resource-limited nuclear families, and
underfunded educational systems, where academic pressures are
intense, there is often a shrinking tolerance for behaviors that do
not align with expectations, especially in the context of an attention
economy. Prescribers may face pressure to make quick decisions
and weigh in on resource allocation, often with limited information
and there is the risk that medication might be prescribed to address
parental distress rather than a child’s actual needs. Like with other
neurodevelopmental disorders, ADHD has been proposed as a
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disorder spectrum or continuum, also conferring a risk of diagnos-
tic overreach.

The use of stimulants for ADHD is also unique in another
domain. In no other branch of psychiatry does misdiagnosis and
prescription of inappropriate medications become self-reinforcing.
However, stimulants are largely pleasurable for most users and
enhance mood, attention, focus, and energy. Consequently, many
people prescribed these agents will perceive some subjective benefit
regardless of whether they do or do not have ADHD and uniquely
prescription tends to reinforce the diagnosis whether correct or not.

Neuroenhancement, the use of treatment to improve cognitive,
emotional, or behavioral functioning beyond what is considered
the realms of disease states, is hotly debated and highlights the issue
of treatment boundaries. Sakakibara et al. (2020) argue that it is
essential to recognize the ambiguities in treatment, where the
coexistence of multiple meanings blurs the boundaries between
therapeutic intervention and enhancement.'*® This is particularly
relevant in psychiatry, where psychotropic medications not only
manage symptoms of mental illness but also alter human experi-
ences, emotions, and perceptions. For instance, subjective displea-
sure due to emotional blunting and anxiety was a key factor for
antidepressant discontinuation in a third of 896 surveyed study
participants.'*’ Sakakibara et al. (2020) go on to argue that neuro-
modifiers lie on a continuum between treatment and enhancement
and overlap with the elements of prevention, pain relief, and
pleasure-seeking. This raises ethical questions about the appropri-
ate limits of medical intervention and the potential societal impli-
cations of enhancing human capacities beyond their original state.
It challenges the distinction between healing and enhancement and
prompts a reexamination of what it means to treat versus augment.

Perhaps some of the difficulty in defining treatment in psychi-
atry arises from its inherent tension, as the field often seeks to
reduce the rich complexities of embodied human experience to
mental processes. This reductionist approach risks overshadowing
the nuanced interplay between mind and body, potentially missing
key aspects of human suffering. It raises the question of whether
psychiatric clinicians are tasked solely with the medicine of the
mind, or if they should also serve as advocates for ethical and
humane treatment of the broader human experience, including
physical and existential dimensions of suffering.

The argument by Sakakibara et al. (2020) on the continuum of
treatment with pleasure-seeking is particularly intriguing, raising
the distinction between hedonia and eudaimonia, or immediate
pleasure versus self-actualization and fulfillment regardless of cir-
cumstances. Psychotherapy is another domain that crosses into
these territories in addressing both ease and disease.

One salient point raised by many is the lack of evidence to
support that prescribed stimulants such as amphetamine and
methylphenidate can fulfill a promise of neuroenhancement.'”’~"**
The findings of the metanalysis of dementia medications in healthy
individuals are even more disappointing, showing no improvement
in attention, vigilance, concentration, or memory.'”*'*” Some have
argued that optimal function in one domain may mean a trade-off
in another.'”” A meta-analysis of 148 studies found methylpheni-
date improved academic productivity but not accuracy, while
others found improved attention and vigilance may be at the cost
of long-term memory, executive functions, and creative think-
ing."”>"”” Others pose that the presumption that stimulants
improve cognition is misguided and that more research should
focus on the volitional advantage they provide. They are known to
treat apathy, improve task enjoyment, and make users more
inclined to engage in high-effort, high-reward tasks."”' These
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debates aside, disease treatment should lead the way in terms of
resource allocation for medical research and community health
initiatives, ensuring that the focus remains on addressing genuine
needs over enhancement potentials.

Recreational use, dependence, and diversion; the psychiatric
implications

According to the 2024 United Nations World Drug Report, an
estimated 30 million people worldwide use illicit amphetamine-
type stimulants, while 23 million use cocaine. Polydrug use among
stimulant users is common, compounding the risks involved.'””
Key concerns include cardiovascular and cerebrovascular compli-
cations, blood-borne viruses among injecting users, along with
increased utilization of first-line workers, and higher rates of
violence and psychosis.'”” Notably, for those using amphetamines,
the risk of developing psychosis is 2.5% while the subsequent risk of
conversion to schizophrenia is around one-third."”” Given the
global prevalence of illicit stimulant use and the strain this places
on health care systems, there is a clear ethical duty to ensure that
treatment approaches do not worsen these outcomes.

One of the major challenges in addressing illicit stimulant use is
the lack of robust, easily implemented treatment options. The
current evidence supports contingency and psychosocial manage-
ment, with a lack of effective pharmacotherapies available. '
Although prescribing stimulants as treatment appears to reduce
cravings, it does not reduce the frequency of illicit use. The results
from antidepressant trials such as mirtazapine to treat dependence
have been mixed.'®” Research in this area has been marred by poor
adherence and retention rates.'> Additionally, stigma, discrimi-
nation, and concerns about lack of confidentiality remain barriers
to help-seeking, with women unequally affected.’”™'** A perceived
lack of need to reduce use also remains an obstacle.'” This situa-
tion underscores the need for ongoing research and development of
more effective treatment strategies that responsibly mitigate these
risks.

Treating comorbid ADHD and stimulant use disorder in adults
poses added challenges. Non-stimulant medications can prevent
diversion, but they do not address substance dependency and
untreated ADHD increases the risk of both developing a substance
use disorder and stimulant use relapse.'”'*

Shifting to a related area, non-medical prescription stimulant
use is thought to be most common among those working in high-
pressure, cognitively demanding environments, though prevalence
within these cohorts has not been established.'*® A larger body of
research has been conducted among USA and European university
students, with one systematic review of treatment diversion placing
the past month’s prevalence of non-medical stimulant use
between 4.15%, and 22.7%."®” While perhaps differing in frequency
of use, this is more common than the prevalence of the condition
for which these treatments were intended. In university students,
the desire to enhance academic performance and productivity are
chief motivators (50-89%).'°®'®> While indicative of individual
behaviors also reflects broader societal pressures.

A recent systematic review found that 4% to 35% of university
students admitted to using prescription stimulants from their own
supply for non-medical purposes.'®® Personal surplus was associ-
ated with diversion while most stimulant acquisition occurred
within social networks.'”” Although prescription misuse disorder
is uncommon in this cohort the risks from unsupervised use and
rates of concurrent substance use remain high.'°*'”" The issue
extends beyond university campuses. A survey of 180 parents
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revealed that 16% diverted their child’s stimulants, primarily for
personal use. The risk was even higher at 33% among parents with
suspected or confirmed ADHD.'” This highlights the responsibil-
ity of prescribers to closely monitor stimulant prescriptions to
prevent inadvertently contributing to misuse and associated harms.

Illegitimate online pharmacies offering falsified or illegally pro-
cured restricted medicines are also a growing concern.'”'”* Out-
comes relating to contaminated opioid products have been fatal. A
recent study identified 61 of an identified 62 internet pharmacies
selling stimulants were illegitimate, all offering unrestricted quan-
tities without prescriptions and in a Good Manufacturing Practice-
free environment, what is on the label does not necessarily reflect
what is in the pill.'”” This underscores the need for robust patient
education and stricter access regulations to prevent harm.

A related phenomenon is feigning ADHD symptoms to gain
access to medications or academic advantages, such as special exam
conditions or in some countries, financial benefits like altered
student loan fees."®” In fact, 20% of adults in one study admitted
to fraudulently obtaining stimulants from a doctor.'*® ADHD
diagnosis relies on self-report and collateral information, which
can be unreliable and easily manipulated. Psychometric tests for
ADHD have been found susceptible to being falsified, whereas
personality tests are effective at detecting ADHD malingering
and performance validity testing also forms part of the arma-
ment.'”” Many prescribers adopt strategies like the use of long-
acting agents and non-stimulant medications when feigning is
suspected. However, another study found that at least a quarter
of surveyed doctors did not feel adequately equipped to educate
patients on the risks of non-medical use and diversion.'®® To
address these issues, increasing public awareness about the dangers
of non-medical stimulant use, and routinely adopting ADHD
assessment tools that detect malingering, judicious prescribing,
and supply monitoring are crucial steps.

Autonomy, identity, authenticity, and informed consent

Prescribing stimulants to young people with an evolving capacity is
complex. Beyond the pressures to conform to parental expectations
and societal norms, medication can deeply influence one’s self-
concept. As psychotropic medications not only treat symptoms but
also affect human sensibilities, stimulants not only shape behavior
but also influence thinking and emotions. For young people, this is
at a critical time of individuation and identity formation. The
narratives surrounding treatment for externalizing behaviors may
communicate sentiments of inadequacy and inherent badness, that
may become internalized, with profound implications for self-
concept and emotional development. As such, it is important to
consider how psychotropic medications impact not just behavior,
but the broader aspects of an individual’s emerging identity.

While medications are not the first step in treating childhood
and adolescent ADHD, they offer a quick response, are easily
implemented, and involve fewer moving parts compared with
embedding psychosocial strategies in the complex systems sur-
rounding a young person. There is also the matter of available
and accessible resources, including skilled clinicians and the
resourcing of parents.

Supported by the literature, adolescence, and childhood repre-
sent critical periods of brain maturation, including changes in
cortical thickness, myelination, and the refinement of neural net-
works, all of which are crucial for cognitive and emotional devel-
opment. Stimulants, when introduced during these sensitive
periods, have the potential to induce lasting neurobiological
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changes that can alter neural circuitry and neurotransmitter sys-
tems, with a lasting impact on cognitive abilities, emotional regu-
lation, and behavior in adulthood. The potential for stimulants to
effect such enduring changes underscores the importance of care-
fully considering the long-term implications of their use during
these formative years.

Recent metanalysis found ADHD medications to be protective
for a broad range of functional outcomes.'”” However, their long-
term effects on neurodevelopment remain unclear. Outcome mea-
sures are largely inferred from animal models and raise specific
concerns about the developmental alterations including changes in
neuroarchitecture, dopamine signaling, and dopamine receptor
densities.'””>'”” A phenomenon known as neural imprinting,
whereby early drug exposure causes latent effects that manifest
after the nervous system matures, has been extensively documented
in preclinical animal models, but whether these effects are delete-
rious remains unknown.'”*"”” The small number of human studies
on methylphenidate effects on neurodevelopment have shown
attenuated white matter volume changes and increased functioning
in several domains when compared with untreated subjects. How-
ever, these studies frequently exclude poor responders, an esti-
mated 30% of which may be attributable to interindividual
variability.'”® Additionally, the majority of studies exclude women
and girls, leaving significant gaps in understanding the long-term
effects on these populations.

There is a tension between the need for swift action and the
desire for quick fixes in ADHD treatment, but the grounding for
these decisions is already shaky. A network meta-analysis of
190 studies of ADHD treatment in children and adolescents with
a mean age of 10 (range 3-16), found the average treatment
duration in studies was only 12 weeks, and sample size and het-
erogeneity limited the external validity of findings.'*’ While stim-
ulants show short-term benefits.'®', the prospect of long-term
studies reducing prescribing, disincentivizes pharmaceutical
investment.'”" Although a multimodal approach is beneficial
across all age groups, the optimism around stimulants and treat-
ment adherence should be approached with caution.'**~'%*

Common concerns for young people prescribed stimulants are
their role in choice and decision-making, aspects of self-identity,
and control."**~"*° Concerns about control related to attention and
behavior and emotions, while self-identity themes included accep-
tance and belonging.'*’ Both these concerns clusters are interre-
lated. From an attachment theory perspective, a child’s sense of
security and self-worth is developed through positive relationships
with caregivers. A child with ADHD may perceive their behavior as
not acceptable, while outside efforts are made to control or modify
them to meet external expectations, leading to challenges in form-
ing a stable sense concept. Furthermore, Ringer et al. (2020) in their
qualitative analysis of childhood experiences of ADHD, highlight
that according to Eriksonian psychosocial stages, the task of ado-
lescence is to develop a stable and coherent sense of self and
personal identity. Other qualitative analyses have highlighted
changes in experiences of control as the young person transitions
to adulthood.'**'*> Combined analyses found that with evolving
dominion, firstly decision-making develops in relation to medica-
tions, then autonomy, self-management with an emerging internal
locus of control.'®> While these themes may be unsurprising for
this life stage, perhaps ADHD and its associated treatments act as
an interlocutor in navigating this formative period.

Still, from the perspective of young people, medications do not
reliably improve a sense of control.'®® Relatedly, other studies
demonstrate significant short-term symptom improvement with
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placebo treatment and interestingly, one longitudinal study found
that except for social and emotional outcomes, ADHD symptoms
improved in adolescents over 6 years, regardless of stimulant
treatment.'*”'* Some researchers have suggested that ADHD
may reflect a delay in behavioral maturation.'®” These findings
suggest that the current understanding of ADHD is likely too
simplistic, prompting calls for more nuanced approaches and
longitudinal data on this multifaceted condition.

The idea that stimulants prescribed in childhood might under-
mine moral responsibility for one’s actions has also been
debated.'”’ This framework of virtue ethics emphasizes character
development and self-control and ties into broader cultural norms
that prioritize self-regulation and rationality as markers of moral
character. This perspective, however, risks reducing the issue to a
matter of willpower and overlooks the complex neurobiological
factors that influence behavior. It also implies that a lack of control
reflects a deficiency in moral character, a view that is not supported
by the qualitative literature. Studies have shown that ADHD med-
ications often negatively impact young people’s self-esteem.'*®
Furthermore, children with ADHD frequently experience a sense
of self-ambivalence and lack of belonging, define themselves by
others’ perceptions, and relate to an ADHD-defined self.'®’

This connects to the concept of internalized ableism from
disability theories, where individuals adopt society’s negative views
about their capabilities as intrinsically flawed, not meeting norma-
tive standards.'®° To counter this, a care ethics model is proposed,
where individuals are viewed as interconnected and embodied
beings with inherent vulnerabilities, moving beyond rigid moral
expectations toward a more empathetic understanding of their
experiences.

There is an ethical obligation that clinicians ensure they seek
consent from the young person, to recognize and respect their
emerging capacity to participate in decision-making. This is espe-
cially pertinent regarding treatments that impact behavior, emo-
tions, and self-identity. This is grounded in the principle of respect
for dignity and autonomy. Conversations should not only focus on
the risks, benefits, and realistic expectations of medications but also
invite a conversation about experiences and beliefs about medica-
tions as well as the impacts on their sense of personhood.

Conclusions

There is a complex landscape to be navigated when considering the
benefits and risks of prescribing stimulants. The challenge of
addressing unmet psychiatric needs with limited evidence impacts
fully informed consent. The cultural and context-dependent nature
of performance and behavior risks medicalizing and medicating
potentially normal variations. Additionally, the lines are blurred
between what constitutes disease and what distinguishes treatment
from enhancement, especially in contexts driven by social and
vocational pressures. Its entity, further complicates non-medical
use, with a lack of effective pharmacotherapeutic treatments and an
ill-defined cohort that uses it for subjective but not always euphoric
effects. In the case of prescribing stimulants to children, matters are
very complex, where questions remain about the impacts on the
developing brain and a child’s emerging identity are not fully
understood. A young person’s evolving capacity to consent and
the dynamics of the child-carer relationship further complicate
these decisions. A careful, ethically informed approach is required
that prioritizes the long-term well-being of the young person. In
conclusion, the medical use of stimulants requires a nuanced and
cautious approach, balancing the potential benefits with the
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significant ethical challenges posed by their use in both medical and
non-medical contexts.

Future directions and global ethical considerations

While manipulating brain chemistry offers valuable therapeutic
potential, it cannot fully address the complexities of the human
mind. Accordingly, searching for pharmacological solutions to the
profound and existential challenges people face could erode
psychiatric care.

Rigorous ethical codes are crucial, but cannot take the place of
an active, thoughtful, creative approach to the moral responsibil-
ities clinicians face. These extend beyond simply prescribing. Med-
ically adapted psychoactive substances harbor a potential for
mistreatment and misuse affecting not only individuals but also
communities. Meanwhile, they also offer the potential for
paradigm-shifting changes that could radically progress the field
of psychiatry. In holding the potential to cause great harm, they call
for an ethically intelligent approach. This means an active process
of continuous awareness, ongoing questioning, and personal
responsibility alongside international cooperation in ethical over-
sight.

This ethical responsibility will need to straddle both non-
medical and medical contexts, acknowledging that some non-
medical use is driven by perceived benefit and spiritual intent
and is not solely recreational. It perhaps calls us to face these
sophisticated problems with sophisticated solutions and accessi-
bility will be a key domain of focus. Relatedly, precision psychiatry
should not just focus on individual bodies but also embrace system
complexity, acknowledging that people are interconnected and that
solutions should be holistic, rather than individualistic.
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