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Abstract

Currently, novel psychoactive substance (NPS) use presents a challenging issue for authorities.
To effectively tackle the use of NPS, a deeper understanding of the motivations of those
who use NPS is required. Evidence suggests that a subset of NPS users declare their use
as ‘self-medicating’; however, there is a paucity of research in this area. The aim of this
review is to provide an overview and synthesis of the research concerning self-medication
with novel psychoactive substances (NPS). Seven databases (EMBASE, MEDLINE, APA
Psychlnfo, Global Health, PubMed, Scopus, and Google Scholar) were searched using a
search strategy compromising 600+NPS terms, yielding 3563 articles, 24 of which met the
search criteria. Two independent reviewers screened the articles and appraised the quality of
the included studies. The results were synthesised using a narrative synthesis approach. We
identified 22 NPS being used for self-medication. We found that (1) self-medication with
NPS occurs mainly for anxiety, depression, and ADHD; (2) links between cluster headaches,
the use of psychedelic NPS, and anxiety and novel benzodiazepines were evident; (3) novel
benzodiazepine use by young individuals represents particular concern. There is a need for
greater knowledge within healthcare professions concerning self-medication practices with
NPS. Primary qualitative research is needed to address the underlying motivations behind this
phenomenon.

Keywords Novel psychoactive substances (NPS) - Self-medication - Psychedelics -
Depression - Anxiety - Substance use

The United Nations Office on Drugs and Crime (UNODC) defines novel psychoactive
substances (NPS) as ‘substances of abuse, either in a pure form or a preparation, that are
not controlled by the 1961 Single Convention on Narcotic Drugs or the 1971 Convention
on Psychotropic Substances, but which may pose a public health threat’ (United Nations
Office On Drugs And Crime, 2013). As a category, NPS are constantly in a state of flux,
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with new substances becoming available on the drug market each year. In this respect, a
‘new’ or ‘novel’ substance may have existed for a significant amount of time, but only
just become popular on the drug market. Some have expressed a desire to detach legality
from the definition of NPS given the transient and highly heterogenous nature of NPS sub-
stances (Peacock et al., 2019; Potter & Chatwin., 2017).

NPS span several different substance classes including synthetic cannabinoids, cathinones,
opioids, psychedelics, and benzodiazepines, often mirroring classic street drugs (Shafi et al.,
2020). Currently, novel benzodiazepine use has been highlighted as an area of significant
concern (Advisory Council on the Misuse of Drugs, 2016; Hgiseth et al., 2016; Jolliff, 2020;
Moosmann et al., 2015; Pendkar et al., 2019). The continued appearance of NPS remains
a complicated issue for governments. In 2021, the European Monitoring Centre for Drugs
and Drug Addiction (European Monitoring Centre for Drugs and Drug Addiction, 2022)
identified 52 novel compounds, raising the total number of currently monitored NPS above
880. The constant evolution of NPS is a significant issue for authorities (Baumeister et al.,
2015) and often means that pharmacological profiles of emerging substances are inadequately
understood. Initially, governments would attempt to ban newly emerging chemicals as
they arise (Seddon, 2014); however, producers would alter the NPS substance and quickly
circumvent the legislation, leading to a costly and time-consuming game of ‘cat-and-mouse’.
In response, many countries such as the UK and Poland introduced ‘blanket ban’ legislation
(Neicun et al., 2019). This approach has attracted criticism for its potential to ban benign or
useful substances and overall the effectiveness has been unclear (Deen et al., 2021; Deligianni
et al., 2020; Humpbhries, 2022; European Monitoring Centre for Drugs and Drug Addiction,
2022; Reuter & Pardo, 2017; Webb et al., 2019). The globalised nature of NPS use means
that the issue remains complex (Sedefov et al., 2013) and more recently has been complicated
by the emergence of the dark web, affording NPS a different route to proliferate (Hill, 2020).

Estimates for the prevalence of NPS use are low (Palamar et al., 2015); however,
research has suggested that use may be increasing disproportionately in young people
and those with mental health issues (Neicun et al., 2021). Therefore, adequately
defining the reasons individuals choose to use NPS remains paramount. Previously,
motivations for NPS use have been shown to include self-exploration, an interest in
novel pharmacology, enhanced social bonding, pleasure, convivence, legality, and
perceived safety (Andersson & Kjellgren, 2017; Martin & Anette, 2016; Soussan &
Kjellgren, 2016; Soussan et al., 2018a).

Research has indicated that some individuals using NPS define their use as self-medica-
tion (Martin & Anette, 2016; Mason & Kuypers, 2018; Soussan et al., 2018b). Self-medica-
tion can be defined as ‘choosing and using substances to treat self-diagnosed symptoms and
diseases without consulting a doctor’. This worldwide phenomenon is practiced by most to
some degree, with governments beginning to encourage self-medication practices for minor
issues (Porteous et al., 2005), highlighting the active role individuals can take in their own
healthcare (Bennadi, 2013). Self-medication also presents the risk of significant adverse
effects, such increased antibiotic resistance (Pagén et al., 2006).

Self-medication can include a range of behaviour such as the use of illicit substances
or non-prescribed medication, the misuse of prescribed medication, or the use of
supplements. Estimating prevalence can therefore be difficult, and estimates vary
greatly (2-92%) (Shehnaz et al., 2014); however, those who are young (Fetensa et al.,
2021) or with unmet health issues (Harris & Edlund, 2005; Smith et al., 2021) have
been shown to be more likely to self-medicate. Evidence suggests that self-medication
with drugs and alcohol is commonplace in the general population (Bolton et al., 2009;
Robinson et al., 2009a, 2009b). Almost a quarter (24.1%) of those suffering from mood
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disorders self-medicate (Bolton et al., 2009) and higher rates of NPS use have been
shown in individuals with psychiatric disorders (Jones et al., 2016; Martinotti et al.,
2014). These behaviours could be explained through the self-medication hypothesis
(SMH) (E. J. Khantzian, 1985; Edward J. Khantzian, 1997, 2003).

Literature focusing on self-medication with NPS is currently scarce; however,
indications from online discussion boards like Bluelight (2023) or Reddit (2023)
implicate the discussion of a multitude of NPS in the self-medication of various
disorders such as ADHD (Anonymous, 2022, 2023), anxiety, depression, and pain.
Understanding this gap in the literature is fundamental in providing a basis for future
research. Accordingly, an in-depth systematic review was conducted to understand what
is currently known regarding self-medication with NPS. The present review could help
healthcare professionals understand which NPS are being used to self-medicate, which
disorders are likely to be self-medicated, and which populations may be vulnerable.

Methods

The current review involved structured and systematic searches for original peer-reviewed
literature. It was registered (CRD42022325244) with PROSPERO and guided by the
‘enhancing transparency in reporting the synthesis of qualitative research’ (ENTREQ)
protocol (Appendix S2) (Tong et al., 2012). This was a deviation from the registered
protocol as this was subsequently identified as better suited. No current or ongoing
systematic reviews on self-medication with NPS were identified.

Research Question

This systematic review aimed to assess which NPS were being used to self-medicate,
which disorders were being self-medicated, and what motivations underlie self-medication
practices. Our research question was informed using an adapted SPIDER model. The
SPIDER model was adapted to inform the parameters of the study, including Sample
(anyone using NPS for self-medication), Phenomenon of Interest (self-medication), Design
(any), Evaluation (NPS used, experiences), and Research type (primary research).

Definitions

NPS were defined according to the UNODC definition, excluding the non-medical
use of prescription substances. Additionally, we focused on synthetic NPS and
excluded plant-derived substances such as kratom, for which systematic reviews have
already been completed. This allowed for a more directed discussion. Individuals
were deemed to be self-medicating if they reported ‘using NPS substances to treat
a self-diagnosed or professionally diagnosed disorder or symptoms or this disorder
without consulting a doctor’. Research involving those within homeless and prison
populations was excluded.
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Search Strategy and Eligibility Criteria

A pilot search was conducted in May 2022. Our search strategy was informed by a semi-
comprehensive list of 600+ NPS, combined with several ‘self-medication’ synonyms using
Boolean operators (Appendix 1). Seven databases (EMBASE, MEDLINE, APA PsychlInfo,
Global Health, PubMed, Scopus, and Google Scholar) were searched between 04/04/22 and
05/02/23. The search was supplemented by cross-checking references and grey literature
from relevant institutions and organisations including Gov.uk, Office of National Statistics,
NDTMS, EMCDDA, and GDS. Studies not written in English, in vitro, or animal studies
were excluded. There were no restrictions on date, age, or gender.

Screening, Selection, and Data Extraction

Abstract screening and full-text reviews were conducted by two independent reviewers
(TH, RP), with discrepancies discussed and resolved by a third reviewer if necessary.
A total of 24 eligible articles were included in the review after removing duplicates and
screening. General study characteristics, population characteristics, and NPS data were
recorded (Table 1).

Quality Assessment

The included studies were subject to quality assessment using the MMAT and JBI checklists
(Hong et al., 2018; The Joanna Briggs Institute, 2017). No articles were excluded.

Data Synthesis

A narrative synthesis was conducted using a deductive approach to address the research
questions. The synthesis describes the study and population characteristics (Table 1), as well
as exploring motivations of individuals to self-medicate with NPS and outcomes of use.

Results
Study Characteristics

The literature search yielded a total of 3563 articles and six were identified manually
(Fig. 1). After excluding duplicates and screening, 24 were included. These represented a
diverse array of research designs, including thirteen case reports, five surveys, four content
analyses, and two interviews. Study demographics were international, with data collected
from the USA, UK, Poland, Canada, France, Italy, Australia, and Sweden. The study period
was from 2002 to 2022.
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Literature papers (N = 3563) identified through searching the following databases:
c
0 EMBASE, MEDLINE, APA Psychinfo, Global Health, PubMed, Scopus, and Google
m Scholar.
=
=
e
=
]
T l
Articles remaining after deduplication
n =3319
o
Eﬂ 3224 Abstracts excluded
S Articles remaining after abstract and with reasons:
g title screening > Not NPS = 2905
@ Not English = 8
n=95
Not human research = 69
Not original research = 242
— b
—
Articles remaining after full-text 77 Full-text articles
. excluded:
screening )
2 n=18 Full text not available = 8
= - Not self-medication = 69
&
m i
- Articles identified through reference
checkingn=6
)
-]
7]
©
=
e Articles included in
systematic review
n=24
|

Fig.1 PRISMA flow diagram

Substances Identified

The study highlighted a range of novel psychedelics including 1P-LSD, d-lysergic
acid amide (LSA), AL-LAD, 4-AcO-DMT, 4-AcO-MET, 4-HO-MiPT, 4-HO-MET,
psilocin, 5-MeO-DALT, 5-MeO-MiPT, and DOM. Novel benzodiazepines discussed for
self-medication included clonazolam, etizolam, phenazepam, diclazepam, pyrazolam,
flubromazepam, and flubromazolam. Methoxetamine was the only novel dissociative
identified. Finally, we highlight the novel stimulants 3,4-CTMP and n-methyl-cyclazodone,
as well as the GABAergic substance Phenibut.
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Demographics

Considering the case report data, the population of individuals self-medicating with
NPS had an average age of 31 years old and was predominately male (85%). Survey data
showed, on average, that males constituted 78% and females 22% of the population. The
included interview studies had a 100% male population. No comparison was possible for
content analysis.

Disorders Represented

The majority of the studies (15) suggested NPS being used for the self-medication of
anxiety-related disorders, followed by depressive disorders (6), ADHD/ASD (6), substance
use disorders (4), chronic pain (3), migraines/cluster headaches (3), and PTSD (1). Other
disorders represented in self-medication included insomnia (2), paranoid delusions,
dyspraxia, and stuttering (1).

Which NPS Are Being Used for Self-medication?
Novel Psychedelics

Articles identified suggested that novel psychedelics were used predominately for the
treatment of severe migraines or cluster headaches (CH), with many demonstrating
potentially positive effects (Andersson & Kjellgren, 2019; Andersson et al., 2017a; di
Lorenzo et al., 2016; Soussan et al., 2018a, 2018b). Andersson et al. (2017a) highlight
the use of tryptamines such as 4-HO-MET, 4-AcO-DMT, 4-HO-MiPT, and 5-Meo-MiPT
for the treatment of CH attacks, with AL-LAD also mentioned as an effective treatment
option. Some data suggested that tryptamines were especially effective in stopping the
recurrence of cluster cycles. Specifically, the use of psilocybin analogues 4-AcO-DMT and
4-AcO-MET demonstrated acute efficacy in aborting CH attacks in as little as 30 min. For
some, synthetic tryptamines were preferred over organic substances, as their effects were
considered less ‘chaotic’, and easier to deal with.

Further, Andersson et al. (2017a) provide evidence for the use of LSA seeds, found in
plants like Rivea corymbosa, Argyreia nervosa, and Ipomoea tricolor, for the treatment of
CH. Fifty seeds were recommended for a full preventative dose or less than 25 with more
frequent dosing. Seeds were typically ingested whole, but there were reports of individuals
extracting the active substances. LSA seeds were seen to be less efficacious than LSD or
psilocybin. Potency variability and ineffective extraction were issues, as well as a tendency
to underdose. Rivea corymbosa seeds were considered the most effective of the four
varieties studied.

Evidence from Di Lorenzo et al. (2016) corroborates the use of novel psychedelics
in the treatment of CH. In this sample, 29 of 54 suffered chronic and treatment-resistant
cluster headaches. Twelve reported the use of LSA seeds. Although efficacy data is limited,
the study indicated prophylactic effects from a variety of psychedelic substances, even with
doses often sub-hallucinogenic and infrequent (three times a year).

Several novel psychedelics were also discussed in relation to depression. In research
by Mason & Kuypers (2018), half of respondents (900) declared to have or have suffered
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from a mental health disorder, with 77% (698) of them diagnosed by a professional. This
represented 31.8% (625) of the total sample indicating a depressive disorder. In 81% of
total diagnosed cases (436), individuals attempted to treat symptoms with psychedelics and
34.7% (682) declared the use of a psychedelic NPS.

Novel Stimulants

Findings from the review suggest the use of novel stimulants predominately to self-medi-
cate Attention Deficit Hyperactivity Disorder (ADHD). Menard et al. (2018) document a
33-year-old male with a history of cocaine dependence who discontinued his prescribed
medication and instead used the novel stimulant 3,4-CTMP to alleviate symptoms of
ADHD, which he obtained from the dark web. This resulted in the development of anxiety
and agitation, leading to the individual’s psychiatrist re-prescribing methylphenidate. Simi-
larly, a case study by Basile et al. (2022) reports the hospitalization of a 38-year-old man
who self-treated his ADHD with the novel stimulant n-methyl-cyclazodone, resulting in
uncontrollable palpitations. Soussan et al., (2018a, 2018b) also documented similar prac-
tices of self-medication with stimulants, although the specific examples were not available.

Novel Benzodiazepines

Seven case studies involving novel benzodiazepines were included, consisting of three
for etizolam, three for clonazolam, and one for phenazepam. Sommerfeld-Klatta et al.
(2020) report the case of a young female (55 kg) ingesting 10 mg (powder) of clonazolam
acquired from her boyfriend to help with insomnia, following her suffering with acute
bronchitis. After presenting to the hospital deeply unconscious, the woman was treated and
released after 8 days. Giampreti et al. (2022) then describe clonazolam use in a younger
individual. They report a 17-year-old patient with a past history of self-medicating anxiety
with alprazolam. The individual was using a clonazolam solution created using 250 mg
clonazolam (purchased on the darkweb) and 250 mL propyl glycol (bought on Amazon).
At admission, he was heavily sedated. He was discharged 24 h after treatment. Further,
Pendkar et al. (2019) present an individual self-medicating with etizolam for social anxiety
before discontinuing use and experiencing a tonic—clonic seizure. In instances, novel
benzodiazepines were used to reduce substance-induced anxiety experienced by stimulant
use (Bailey et al., 2015). The use of novel benzodiazepines for anxiety was common and
Ghani et al. (2021) describe a 32-year-old male self-medicating anxiety with tianeptine,
etizolam, and phenibut. After presenting to the emergency department he stabilised.
During his stay, he was agitated, delirious, and experienced visual hallucinations. He was
discharged after 10 days. In some cases, the NPS substance is not known by the individual
self-medicating. Pope et al. (2018) report the case of a 32-year-old who was admitted with
a Glasgow Coma Score of 10 after taking three ‘PEZ-like pills’ to help cut down on his
methadone use. These were later determined to be clonazolam and flubromazolam.

Finally, our review included two content analyses exploring novel benzodiazepine use.
Abouchedid et al. (2018) highlight the use of diclazepam, pyrazolam, and flubromazepam
for anxiolysis. Most (87.1%) of the subjects used benzodiazepines to self-treat anxiety
symptoms, with pyrazolam being the most popular (53%). The use of flubromazolam was
also evident with Andersson & Kjellgren (2017) analysing the internet discussion from 122
internet users and discussing its use for anxiety and insomnia.
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Novel Dissociatives

The current review identified two case reports involving self-medication with the novel dis-
sociative methoxetamine (MXE) (Maskell et al., 2016; Striebel et al., 2017). Maskell et al.
(2016) discuss the use of MXE by a 29-year-old male brought to the emergency department
for altered mental status. After recovering, the patient admitted to sampling a new bag of
MXE by dipping his finger in, prior to onset of symptoms. Further, he reported using MXE
for its analgesic effects to treat chronic foot pain from a previous surgery. He had ingested
5-10 mg every 4 h for 5 days prior to presentation. In addition, Striebel et al. (2017)
describe the case of a 29-year-old US veteran with chronic PTSD (service-connected)
and a history of heavy polysubstance use. Four years after enrolling on the opioid therapy
program (OTP), he disclosed that for the last year, he had been injecting MXE obtained
from an online source, progressing up to using 50-70 mg daily. He believed that the MXE
relieved the distress and dysphoria of withdrawal. The authors propose that he sought out
the MXE to reduce the fear and anxiety associated with PTSD and psychosis.

Phenibut

Four studies indicated the use of gamma-aminobutyric acid (GABA) analogue phenibut.
Uses for phenibut included self-treating anxiety (Ghani et al., 2021) and the manage-
ment of withdrawal symptoms from opioid, benzodiazepine (Peterkin et al., 2022), and
alcohol use (Rod et al., 2018; Samokhvalov et al., 2013). Polydrug use was evident in
most cases. Individuals using phenibut appeared older (32-47) and usually presented
with withdrawal symptoms from phenibut after using for a prolonged period.

Motivations

The motivations for using NPS were influenced by various factors. Reasons cited for self-treating
included ease of acquisition with many purchasing online, abundant availability, low prices, a
replacement for an unavailable substance, and lower perceived risk. In some cases, individuals
were not aware they were using an NPS.

Several studies have documented the ease in purchasing NPS online, through both the
clear web and dark web (Menard et al., 2018). This has offered individuals benefits such as
the ability to ‘dose accurately’, as buying from online vendors allows for defined amounts.
However, not all substances purchased may be what is being advertised. Additionally, iden-
tifying the substance purchased can be a challenge, with some users only able to provide
generic labels (e.g. spice). Research has suggested NPS substances to match user expecta-
tion in around 63% of cases (Simonis et al., 2020), but as demonstrated in this review, NPS
users may not be aware of what they are taking (Pope et al., 2018), posing significant risks.

Whilst legality was a motivator for some, many individuals with treatment-resistant
disorders such as depression or CH likely disregarded the legal status of NPS, reaching
out to NPS as a last resort effort. For example, one individual noted, I have tried
everything with no success, including ergot derivatives, opiates, anticonvulsants,
NSAIDs... (Andersson et al., 2017b). Others may choose NPS due to dissatisfaction
with conventional treatments (Simonis et al., 2020.), whilst underestimating the legal
consequences and overestimating the safety of NPS (Di Lorenzo et al., 2016).
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Outcomes

The outcomes of individuals who chose to self-medicate with NPS varied based on the
pharmacological category of the substance used. For example, benzodiazepines were
more strongly associated with withdrawal and dependence (Pendkar et al., 2019), although
outcomes were seen to be dose-dependent (Andersson & Kjellgren 2017). Comparatively,
psychedelic NPS were well tolerated and had low levels of perceived adverse effects.
Mason & Kuypers (2018) found that 81% of individuals found psychedelic self-treatment
to be effective, compared to 49% for clinical treatment. Evidence for the efficacy of
psychedelics in the treatment of depression and CH was relatively strong, with some
individuals describing relief for the first time in a prolong period (Andersson et al., 2017b).
However, results for the treatment of anxiety with psychedelics were mixed, with instances
of increased anxiety (Andersson & Kjellgren 2019).

Discussion
Key Findings

To the best of our understanding, this is the first article reviewing the use of NPS to self-
medicate a multitude of disorders. It focuses on evidence from case reports, surveys, and
content analysis, with the majority highlighting novel psychedelics.

We explored the use of 22 NPS for a multitude of disorders. The self-medication of
anxiety, depression, and ADHD was most frequent and may reflect rapidly rising rates of
depression and anxiety across Western countries (Bell & Blanchflower 2019; Kessler et al.,
2012). Prevalence rates are increasing (Liu et al., 2020) and ethnic minorities and those of
low income are over-represented (Miranda et al., 2008). Many individuals are experiencing
treatment-resistant disorders and unmet needs are outpacing available care (Hoge et al.,
2018). A lack of treatment is resulting in an increasing burden of preventable health issues
(Figueroa et al., 2020). In lieu of treatment, our data suggests a subset of individuals may
consider self-treatment with alternative substances.

Whilst unable to give a mean age for the total sample given the heterogeneity of data,
the average mean age of participants included within case reports was 31 years. This is
somewhat in line with research suggesting the typical NPS user to be younger (Vardakou
et al., 2011; Werse & Morgenstern 2012). Additionally, several studies indicated a
population with a middle-income background. This resonates with the behavioural
economic theory of self-medication (Pagan et al., 2006), suggesting more affluent
individuals may supplement their healthcare with self-medication. However, given the
small sample size, we cannot make any definitive statements from the current review.

Several novel psychedelics were highlighted in the current review and appeared to be
well tolerated with issues mainly surrounding incorrect dosages. Whilst psychedelic use
has remained stable over time (Faden 2006), recent data suggests that the adolescent use
of substances like LSD and ketamine is rising (Palamar et al., 2021; Yockey et al., 2020).
For individuals suffering from treatment-resistant disorders, there may be an increasing
willingness to experiment with novel psychedelics such as 1P-LSD, which are commonly
perceived as legal alternatives.

Some individuals described the potentially beneficial effects of novel psychedelics in
self-treating depression and CH, notably allowing individuals with CH to break the cluster
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cycle after a prolonged period. Experiences with anxiety were more mixed, mirroring
findings in the literature (dos Santos et al., 2018; Muttoni et al., 2019; Schimmel et al.,
2022). Therapeutic options should be explored further, and data here suggests that LSA,
1P-LSD, and 4-AcO-DMT may have a good safety profile, with minimal dosing required.
Online users encouraged others to find a specific substance that worked for them,
suggesting variation in individual efficacy (Andersson et al., 2017a).

Some research focused on microdosing (Johnstad 2018). When considering dose,
differences in NPS used were apparent (Hutten et al., 2019) with 1P-LSD commonly used
for microdosing, but not for a macro dose. Possibly, the NPS nature of 1P-LSD lends itself
to microdosing, with individuals being able to purchase microdose tabs via the dark web
and clear websites (Dutchcitysales 2023), and for some, it may be seen as a legal alternative
to LSD. Overall, psychedelic NPS might provide some therapeutic value; however, no
definitive remarks can be made from the heterogenous sample of this review. Despite this,
the discussion around the treatment of CH appears compelling. As psychedelic treatment
and microdosing become more mainstream, individuals may look towards NPS alternatives
to established psychedelics and this should be monitored. Care should be taken in
extrapolating findings further, given the largely unstudied pharmacological effects of many
of these substances.

Comparatively, novel benzodiazepine use demonstrated potential significant adverse
effects. Whilst long-term benzodiazepine use for the treatment of anxiety is not clinically
recommended, research has demonstrated that benzodiazepine use appears to be prevalent
in the real-world treatment of anxiety-related disorders across the globe (Cunningham
et al., 2010; Huerta et al., 2016; Moylan et al., 2012; Takeshima et al., 2016). The current
review highlights concerning trends within the NPS benzodiazepine market, including
evidence of them being used as adulterants due to their inexpensive nature, which has been
documented in the toxicological literature (Laing et al., 2021; Lucie 2022). Additionally,
the case report by Giampreti et al. (2022) provides particular concern given the young
age of the individual and the observed ease of access. These apprehensions are echoed
by others with benzodiazepine use increasing in young people (Vice 2023), exemplified
by the recent death of a 14-year-old who thought he was using Xanax but was in fact
ingesting clonazolam (Moore 2022). Further, Sommerfeld-Klatta et al. (2020) illustrate
how NPS may be spreading to those with less pharmacological knowledge. In this case
report, the individual had no prior experience with novel substances and was likely given
the clonazolam powder by her boyfriend. This appears particularly dangerous when one
considers the low active dose and the large amount of powdered clonazolam in the hands of
someone pharmacologically naive. Potent novel benzodiazepines could pose a significant
risk of overdose in those with less knowledge and could have significant detrimental health
consequences. This issue should be closely monitored.

Finally, the novel benzodiazepine class is pharmacologically varied, with doses and
half-life durations varying dramatically (Abouchedid et al., 2018), compounding the
dangers of self-medication, particularly if an individual is mis-sold a substance. Novel
benzodiazepines also demonstrate issues surrounding dependence, withdrawal, and
toxicity when considering polydrug use. Within 25 instances in the UK where a novel
benzodiazepine was implicated in the cause of death between 2013 and 2016, all were in
conjunction with other drugs, over half of these being detectable opiates (Advisory Council
on the Misuse of Drugs, 2016). In comparison to other NPS, benzodiazepines display a
high propensity for abuse (Soussan and Kjellgren 2016).

Despite the recent popularity of dissociatives such as ketamine for the treatment of
depression (Bahji et al., 2021; Krystal et al., 2019), our review included only two examples
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of novel dissociative use for self-medication. Both involved the use of MXE, one for the
treatment of PTSD-related anxiety (Striebel et al., 2017) and one for the treatment of
chronic foot pain (Maskell et al., 2016). Examples in the literature of evidence regarding the
anxiolytic effects of MXE are sparse. With increasing interest in MXE for its antidepressant
effects (Botanas et al., 2017), we could possibly see an increase in research relating to its
anxiolytic effects. Interestingly, whilst undertaking the review, there were instances of
ketamine being used to self-medicate (Rolando & Beccaria 2019; Simonis et al., 2020;
Ozgen & van den Brink 2021). Some discussions online indicate that individuals may be
trying to emulate research protocols, using ketamine to self-treat depression (Anonymous,
2017), and this requires deeper investigation. We also outline the potential for dosing errors
and the dangers of non-standardised designer drug manufacturing (Maskell et al., 2016).
Incorrect dosages remain a danger for self-medication, especially considering that several
substances have active effects in the microgram range.

The use of the novel stimulants 3,4-CTMP and N-methyl-cyclazodone was highlighted
for the self-treatment of ADHD (Basile et al., 2022; Menard et al., 2018). Currently, there
is a paucity of research investigating 3,4-CTMP; however, an effort has been made to
characterise it pharmacologically (Davidson et al., 2018) and there is evidence of its use
for ‘chemsex’ (Marillier et al., 2017). Reports suggest it to be more ‘cocaine-like’ than
‘amphetamine-like’, increasing dopamine levels more potently than methylphenidate
(Davidson et al., 2018) and suggesting a high potential for abuse. This case report
demonstrates the willingness of individuals to self-medicate despite having access to
a healthcare professional. Similarly, there is scarce data surrounding the human use of
N-methyl-cyclazodone. Only two studies demonstrate stimulant use in our review; however,
in an observation of the subreddit ‘r/researchchemicals’, stimulants such as 2-FMA and
4F-MPH are frequently mentioned for self-medicating ADHD (“https://www.reddit.com/r/
researchchemicals™), representing a gap in the literature.

Some have suggested that a blurring of drug categories has occurred over the last
decade, with many prescription drugs used recreationally and prohibited substances being
investigated for their therapeutic uses (Davidson & Schifano, 2016). This review supports
that notion and suggests that a subset of individuals may be taking medication regimes into
their own hands, and this may be linked to a dissatisfaction of conventional treatments.
The pharmacology of many substances discussed is poorly understood making their use
precarious. A better understanding of NPS is required by healthcare professionals and care
should be taken to appropriately identify any substances an individual may be using.

Limitations

This review is not without limitations. One major limitation relates to the fluidity of the NPS
category, which constantly evolves and encompasses a wide range of substances, presenting
challenges in accurately identifying and categorising NPS. New NPS may also have street
names which make them difficult to identify (Simonis et al., 2020) and many surveys often
use composite categories such as ‘synthetic cathinones’ or ‘synthetic cannabinoids’ (Mason &
Kuypers 2018), making evaluation difficult. Attempting to overcome this in the current review,
our search strategy included a near-comprehensive list of NPS (Appendix 1), and for inclusion,
we adopted a relatively broad definition of NPS including phenibut and LSA seeds.
Additionally, there is a lack of consistency in the definition of ‘self-medication’ across
studies. We utilise the following definition: ‘using a substance to treat self-diagnosed
or professionally diagnosed symptoms and diseases without consulting a doctor’;
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however, we excluded individuals from homeless or prison populations and excluded
studies focusing on neuroenhancement. We believe that NPS use in these populations
often represents a ‘coping’ strategy rather than an effort at self-medication and allows
for a more streamlined discussion. Finally, the distinction between self-medication and
neuroenhancement is not well established in the literature (Maier et al. 2013) and further
clarity would aid research.

The current review also encompasses a diverse range of study methodologies, including
case reports, surveys, content analyses, and interviews. The heterogenous nature of
methodology and high proportion of case reports (50%) among the studies may limit
the generalizability of the findings. As a result, firm conclusions cannot be drawn from
this review. Lastly, the lack of substance verification is a limitation of qualitative data, as
substances used may not be what the individual believes they are.

Recommendations for Future Research

The current study provides insights into the phenomenon of self-medication using NPS;
however, there is a need for additional research to expand our understanding in this area.
There is a clear gap between NPS self-medication literature and what can be observed;
therefore, future studies should aim to comprehensively identify the range of NPS being
used, with a particular focus on dissociative and stimulant NPS that were not addressed
in this review, but for which discussion is evident. Large-scale surveys and in-depth
interviews could provide valuable information on self-medication practices with NPS.

Additionally, whilst the current study provides a foundation for further inquiry, many
questions remain unanswered due to the limited information available on study methodology.
Conducting primary research is necessary to address these gaps in our understanding and to fully
explore the complex phenomenon of self-medication using NPS.

Conclusions

This systematic review provides evidence of the phenomenon of self-medication with
22 NPS, primarily for the treatment of anxiety, depression, and ADHD. The findings
indicate that the potential efficacy and safety profiles of NPS vary by category, with
novel benzodiazepines posing the greatest risk. Currently, how many individuals self-
medicate with NPS is unknown and caution must be exercised in generalising these results
to the broader population. Further research is needed to fully understand the extent and
implications of this phenomenon.
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