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Forewords

Over the last decade the world has gone
through a period of extensive change driven by
the twin engines of globalisation and techno-
logical advancement. We now live on a smaller
and more joined up planet in which geographi-
cal boundaries have been transcended by the
creation of a virtual space that facilitates the
rapid flow of goods, services and ideas. The
way people work, play, and socialise has been
transformed in ways that would have been
hard to imagine even a decade ago. Profound
economic, social and political changes have
occurred, bringing with them both positive
and negative consequences. Amongst these,
the growing dislocation of commerce and com-
munication from physical jurisdictions means
that the power of nation states to control or
regulate these activities has been considerably
weakened.

As so many aspects of our modern life have
been transformed by these developments it
is not surprising that they are also having an
impact on the consumption and availability of
psychoactive substances. With time and hind-
sight, the changes we are now seeing in drug
use and the drug market may come to be viewed
as predictable developments. They have how-
ever been experienced as rapid and unexpected
changes that have taken our existing policies
and practices by surprise. In terms of both pub-
lic health and social control the paradigm on
which contemporary responses to drug use has
been historically based has become increasingly

ix

challenged by the emergence of a wide range
of new and novel substances. They have been
bought to market in sophisticated new ways,
and with a speed that only serves to highlight
the slow pace at which countermeasures can
be mustered. Within a short period of time this
has become a global phenomenon, albeit one
with products specifically tailored to be attrac-
tive to different consumer groups. The power
of modern search engines has allowed the back-
catalogue of the chemical and pharmacological
research industry to be exploited to find obscure
chemicals with proven actions. The Internet
has become both a vehicle for the diffusion of
innovation in this area, and increasingly now
also a new marketplace where existing regula-
tory models are failing to find traction. Products
sometimes containing complex cocktails of
chemicals have been developed and marketed
using attractive packaging that appeals so well
to its intended consumers that it has an influ-
ence that can even be seen leaking out into wider
design trends. The end result of all this is that an
increasing number of young people are experi-
menting with chemicals about which we simply
have no knowledge of the acute or chronic risks
from either human or animal studies. The long-
term implications of this are unclear but worri-
some. Sufficient experience has already been
accumulated however to know that for some of
these substances at least the potential for them
to cause severe acute adverse consequences is
considerable.
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Developments in this area have also high-
lighted the inadequacies of our current con-
ceptual framework for supporting scientific
discourse and responses. We are struggling
with terminology, lacking in appropriate ana-
lytical tools for identification and finding that
many of our current monitoring approaches
are simply not fit for purpose when faced by
consumers who are using ‘brands” that contain
unknown and often complicated mixtures of
obscure chemicals that can change over time.
Self reports that are the main stay of many
illicit-drug studies are of little value when the
user may be ignorant of the substance(s) that
they are consuming, or refer to a brand name.
Equally, medical services are increasingly faced
by having to respond to individuals with acute
toxicity with a history of consumption of sub-
stances of unknown provenance and content.

The pace of change in this area has been so
rapid that the information available for guid-
ing policies and practice has struggled to keep
up. Clinicians are handicapped in responding to
this new reality in drug use by a severe knowl-
edge deficit and currently lack the tools needed
to ground their practice in hard evidence. This
book is therefore both timely and important.
Paul Dargan and David Wood bring an unpar-
alleled vision and understanding to this topic
that comes from their pioneering work as
researchers and clinicians who have followed
this phenomenon closely from its inception.
As scientists they guide us in this publication
through the pharmacological and toxicologi-
cal issues that are critical to understanding the
implications of developments in this area. But
they also do this from the perspective of clini-
cians who have unparalleled experience of
working at the “coalface” of clinical practice in
responding to drug induced emergencies occur-
ring in the London club scene. Their work has
justifiably earned them a world-wide reputa-
tion and they have exploited this to assemble

a global cast of leading experts to steer us
through this complex topic. This multi-authored
publication provides a comprehensive review
of what we know about the detection, pharma-
cology and toxicology of novel psychoactive
substances. It also provides the reader with the
concepts and framework necessary to under-
stand this emergent area. Individual classes
of novel psychoactive substances that have
recently emerged onto the recreational drug
scene are described, accompanied by a review
of the pharmacology and acute and chronic tox-
icity. This information is much needed and has
never previously been brought together in such
a comprehensive and authoritative form.

We can only conclude by noting how happy
we are to endorse this ground breaking publi-
cation, which offers the much needed foun-
dation to support an understanding of this
complex and emergent area. It not only pro-
vides the reader with the conceptual tools nec-
essary to understand this phenomenon, but
also imparts an understanding of critical issues
related to the pharmacology and identification
of novel psychoactive substances. Most impor-
tantly it also includes a state of the art review
of the clinical implications of the consumption
of new and novel psychoactive substances in
respect to their acute and chronic toxicology.
Put simply, this book is essential reading and a
valuable reference source for any scientist, clini-
cian, policy maker or law enforcement profes-
sional wanting to become more familiar with
what is probably the most important contempo-
rary development in the drugs field.

Paul Griffiths MSc
Scientific Director, EMCDDA

Wolfgang Gotz MSc

Director, EMCDDA , European Monitoring
Centre for Drugs and Drug Addiction
Lisbon, Portugal
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The market for synthetic drugs has always
been characterised by a large variety of sub-
stances. Historically, novel (new) psychoac-
tive substances (NPS) have always appeared
in this market. However, in recent years, the
pace at which these substances have emerged
has increased considerably. In 2011, 49 NPS
were reported to the early warning system of
the European Monitoring Centre on Drugs and
Drug Addiction. This means that one NPS was
reported almost every week. And this moni-
toring system only covers some 30 European
countries, out of the more than 200 countries
and territories in the world.

At the global level, nobody knows the exact
number of NPS that are currently circulating in
the market today. However, preliminary figures
from a survey on NPS carried out by the United
Nations Office on Drugs and Crime suggest
that more than 100 different NPS were available
on the market in 2012.

As the number of NPS increases, so do the
potential health problems that some of these
substances entail. Often, their appearance is
accompanied by an increase in reported health
problems, emergency room visits and even
fatalities. National and local authorities face
numerous challenges when trying to address
the issue. Drug analysis laboratories struggle
to identify the active ingredients of the sub-
stances, as conventional analytical techniques
methods often do not provide reliable results.
Health care professionals in particular find it
difficult to provide proper care as there are few
resources on the pharmacology and toxicology
of these substances when they first emerge.

The present publication narrows this infor-
mation gap and is the first book to provide a
wide spectrum of facts on everything one has

always wanted to know about NPS, including
information on their chemical structure, their
availability, supply and their epidemiology
of use. It will be of great use to the increasing
number of people requiring reliable scientific
information on this issue.

Early warning systems on NPS have been
pivotal in national efforts to identify and moni-
tor them. At present such a system exists only
for a number of European States. However,
there is a worldwide dimension to the emer-
gence of these substances that deserves our
attention. Many NPS have spread to all cor-
ners of the globe — synthetic cannabinoid
receptor agonists (‘Spice’), for example, have
been reported from Africa, the Americas, Asia,
Europe and Oceania. Like cocaine or heroin,
NPS are a truly international phenomenon —
often manufactured in one region of the world,
packaged and sold to users in another — and
therefore warrant an international response.

Sharing information and best practices and
using our collective knowledge to develop
common strategies are some of the elements
that should be part of an effective action plan to
address the challenge. Monitoring the issue will
provide useful information that will assist in
making evidence-based decisions that respond
to the rapid changes that encompass the supply
and demand of NPS.

Beate Hammond BA, MBA

Beate Hammond manages the Global Synthetics
Monitoring:  Analyses, Reporting and Trends
(SMART) Programme of the United Nations Office
on Drugs and Crime. The views expressed in this
preface are those of the author and do not necessarily
reflect the views of the United Nations.



List of Contributors

John R.H. Archer Clinical Toxicology, Guy’s and
St Thomas” NHS Foundation Trust, King’s Health
Partners and King’s College London, London, UK

Warunya Arunotayanun Department of Phar-
maceutical and Biological Chemistry, UCL School
of Pharmacy, London, UK

Volker Auwirter Institute of Forensic Medicine,
Forensic Toxicology, University Medical Center
Freiburg, Freiburg, Germany

Robin A. Braithwaite Drug Control Centre, Depart-
ment of Forensic Science, Division of Analytical and
Environmental Sciences, King’s College London,
London, UK

Simon D. Brandt School of Pharmacy and
Biomolecular Sciences, Liverpool John Moores
University, Liverpool, UK

Paul I. Dargan Clinical Toxicology, Guy’s and
St Thomas” NHS Foundation Trust, King’s Health
Partners and King’s College London, London, UK

Michael J. Evans-Brown Centre for Public Health,
Liverpool John Moores University, Liverpool, UK

Ana Gallegos European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA), Lisbon,
Portugal

Fiona M. Garlich University of Calgary, Calgary,
Canada

Paul Gee Christchurch Hospital, University of
Otago, Christchurch, New Zealand

Simon Gibbons Department of Pharmaceutical
and Biological Chemistry, UCL School of
Pharmacy, London, UK

Shaun L. Greene Victorian Poisons Information
Centre, Melbourne, Australia

Robert S. Hoffman Department of Emergency
Medicine, New York University School of
Medicine, New York City Poison Control Center,
Bellevue Hospital Center, New York, NY

Padraigin Kenny European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA), Lisbon,
Portugal

Andrew T. Kicman Drug Control Centre, Depart-
ment of Forensic Science, Division of Analytical
and Environmental Sciences, King’s College
London, London, UK

Leslie A. King Former part-time advisor to the
European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA), Lisbon, Portugal

Phoebe Y.H. Lam Department of Oncology, Cancer
Research UK/Medical Research, Council Gray
Institute for Radiation Oncology and Biology,
University of Oxford, Oxford, UK

Jeff Lapoint Emergency Medicine, Medical Toxi-
cology, Southern California Permanente Medical
Group San Diego, CA

Qi Li Department of Psychiatry, The University of
Hong Kong, Hong Kong

Wai Man Chan School of Biomedical Sciences,
The Chinese University of Hong Kong, Hong
Kong

James McVeigh Centre for Public Health, Liver-
pool John Moores University, Liverpool, UK

Fiona Measham Professor of Criminology, School
of Applied Social Sciences, Durham University,
Durham, UK

Chun Mei Wang School of Biomedical Sciences,
The Chinese University of Hong Kong, Hong
Kong

Markus R. Meyer Department of Experimental
and Clinical Toxicology, Institute of Experimental
and Clinical Pharmacology and Toxicology,
Saarland University, Homburg (Saar), Germany

Jane Mounteney European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA), Lisbon,
Portugal

xiii



Xiv

Maria Sen Mun Wai School of Biomedical Sciences,
The Chinese University of Hong Kong, Hong Kong

Frank T. Peters Institute of Forensic Medicine,
University Hospital Jena, Jena, Germany

John A. Rudd School of Biomedical Sciences, The
Chinese University of Hong Kong, Hong Kong

Leo Schep National Poisons Centre, Department
of Preventive and Social Medicine, University of
Otago, Dunedin, New Zealand

Roumen Sedefov European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA), Lisbon,
Portugal

LIST OF CONTRIBUTORS

Silas W. Smith Department of Emergency Medicine,

New York University School of Medicine, New
York, NY

Harry Sumnall Centre for Public Health, Liverpool
John Moores University, Liverpool, UK

Michael W. White Formerly of the Forensic Science
Service Ltd, London, UK

David M. Wood Clinical Toxicology, Guy’s and
St Thomas” NHS Foundation Trust, King’s Health
Partners and King’s College London, London, UK

David T. Yew School of Biomedical Sciences, The
Chinese University of Hong Kong, Hong Kong



CHAPTER

1

Legal Classification of Novel

Psychoactive Substances
An International Comparison

Leslie A. King

Former part-time advisor to the European Monitoring Centre for Drugs and Drug Addiction

(EMCDDA), Lisbon, Portugal

INTRODUCTION

Historical Background

Limited drug control began in the early years
of the 20th century, following the Shanghai
Opium Commission in 1909 and the League of
Nations Conventions of 1925 and 1931. These
early controls were largely restricted to tradi-
tional plant products (e.g. opium, cannabis,
cocaine) and semi-synthetics such as heroin.
To a great extent, the drug legislation of most
countries now originates from the precepts of
the United Nations (UN) Treaties, namely the
Single Convention of 1961 and the UN 1971
Convention on Psychotropic Substances. The
schedules of the two UN Conventions comprise
mostly traditional drugs [1,2] and, as discussed
later, apart from a few phenethylamines, do not
include any examples of the more recent drug

Novel Psychoactive Substances.
DOI: http://dx.doi.org/10.1016/B978-0-12-415816-0.00001-8

groups. The organisation of chemical entities
into various schedules in the UN Conventions
is partly based on whether the substances have
any therapeutic value and partly on the risk
of harm associated with their use. However,
national legislatures have often incorporated
the UN scheduling scheme as a basis for deter-
mining penalties associated with various
offences such as possession, supply, production,
importation etc. A notable exception to this rule
is the United Kingdom (UK). In the UK the
schedules of the Misuse of Drugs Regulations
2001 [3] largely reflect the UN classification,
but the separate Misuse of Drug Act, 1971 sets
out the same substances (known as controlled
drugs) in three Classes (A, B and C). In other
words, the Regulations set out what should
be done, i.e. their use within a clinical context,
while the Act sets out what should not be done.

© 2013 Elsevier Inc. All rights reserved.
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The term ‘Novel Psychoactive Substance’ is the
latest in a series of expressions to describe a rela-
tively recent phenomenon. A few miscellaneous
phenethylamines, such as STP (2,5-dimethoxy-
4-methamphetamine) and its bromine analogue
DOB (bromo-STP; 4-bromo-2,5-dimethoxyam-
phetamine) had been misused in the United
States (US) since at least the early-1960s; in the
UK an illicit tablet was found to contain STP
[4] in 1969. However, it was the appearance in
the US, during the early 1980s, of derivatives of
the narcotic analgesics fentanyl and a-prodine
(where desmethylprodine is the reverse ester of
pethidine/meperidine) that gave rise to major
concerns. In particular, two of the substituted fen-
tanyls (o-methylfentanyl and 3-methylfentanyl)
were typically several hundred times more potent
analgesics than morphine. Not surprisingly, these
high potencies led to many accidental, often
fatal, overdoses. The a-prodine series caused a
major public health issue when it was found that
a by-product of clandestine synthesis (MPTP;
1-methyl-4-phenyl-1,2,5,6-tetrahydropyridine)
produced a rapid and irreversible chemically-
induced Parkinsonism. These events [5] led to the
coining of the term ‘designer drugs’, which were
defined as:

Analogues, or chemical cousins, of controlled
substances that are designed to produce effects simi-
lar to the controlled substances they mimic.

Following the publication of the book
PIHKAL [6] ('Phenethylamines I have known
and loved’) in 1991, large numbers of mostly
ring-substituted phenethylamines began to
appear in Europe. These raised questions about
possible health risks and the problems that
could arise if such substances were arbitrar-
ily controlled in some Member States, but not
in others. It was agreed that progress could be
made by sharing information and by estab-
lishing a risk-assessment procedure and a
mechanism for their eventual control across
the European Union (EU). This led, in 1997, to
the ‘Joint action concerning the information

exchange, risk assessment and control of new
synthetic drugs’. These ‘new synthetic drugs’
were defined as those that had a limited thera-
peutic value and were not at that time listed
in the 1971 United Nations (UN) Convention
on Psychotropic Substances, yet posed as seri-
ous a threat to public health as the substances
listed in Schedules I and II of that Convention.
The ‘Joint action” was superseded by an EU
Council Decision of 2005 [7,8], leading to a
more comprehensive and robust system for
monitoring what then became known as ‘New
Psychoactive Substances’. The Council Decision
introduced procedures for risk assessment and
EU-wide control in appropriate cases. The defi-
nition of these substances is:

Narcotic or psychotropic drugs that are not
scheduled under the United Nations 1961 or 1971
Conventions, but which may pose a threat to public
health comparable to scheduled substances.

The words ‘new” and ‘novel’ refer to the fact
that these substances are newly-misused, but
some of them had been first synthesised many
years ago. In the meantime, other expressions
have appeared to describe the phenomenon,
including ‘legal highs’, ‘research chemicals’,
‘party pills” and specific phrases such as ‘plant
food” or ‘bath salts” (often used to describe
white powders) and ‘incense” as a euphemism
for smoking mixtures containing synthetic can-
nabinoid receptor agonists (cannabimimetics).
The term novel psychoactive substance is used
to refer to all of these in this textbook.

Legal Concerns

The appearance of novel substances has
continued to cause problems for drug control
authorities in many countries. Following the
lead of the UN Treaties, it has been an accepted
part of drug legislation that a substance should
only be brought under control (scheduled) if
it can be shown to be harmful, either to indi-
viduals, to society or both. And therein lies

NOVEL PSYCHOACTIVE SUBSTANCES
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the central difficulty: almost nothing is known
about the pharmacology of many new sub-
stances or their potential for abuse. Some were
developed by academic laboratories or the
pharmaceutical industry as potential medicines,
but never succeeded to market authorisation.
The synthesis and basic chemical properties of
these ‘failed pharmaceuticals” will often have
been described in the scientific or patent lit-
erature, yet apart from in vitro studies and
occasional limited animal testing, their phar-
macodynamic and pharmacokinetic properties
and metabolic fate in humans usually remain
largely unexplored. Other substances are closer
to the original definition of a designer drug; in
other words they have been deliberately cre-
ated as entirely novel compounds by clandes-
tine laboratories and synthesised by analogy
with better-known substances. Their properties
have never been published and even the most
basic information is lacking; what little we do
know comes from occasional fatal poisonings in
humans and clinical observations of intoxicated
patients. Anecdotal reports from users, such as
may be found on Internet ‘chat rooms’, must
be treated with caution since the exact identity
of the substances concerned may be unknown,
often being described by street terms or product
names, the composition of which often changes
with time.

In the UK, the Misuse of Drugs Act, 1971
provides greater room for manoeuvre [9]. Thus,
there is no strict requirement to demonstrate
actual harm, provided that the substance con-
cerned might have the potential for harm. In
Section 1(2) of the Act, which sets out the duties
of the Advisory Council on the Misuse of Drugs
(ACMD), there is a definition of what constitutes
a controlled drug. Thus, the Council should:

... keep under review the situation in the United
Kingdom with respect to drugs which are being or
appear to them likely to be misused and of which the
misuse is having or appears to them capable of hav-
ing harmful effects sufficient to constitute a social
problem...

This flexibility has allowed the UK to intro-
duce a wide range of generic controls. These are
described in more detail later, but an inevitable
consequence is that an essentially infinite group
of substances will be subsumed where, for most,
information is unavailable, and is never likely
to become available. And it is quite certain that
some substances will not only be harmless, but
will have no physiological effect of any kind.

While the basic properties of new substances
could be investigated by relatively inexpensive
research programs, perhaps using in vitro recep-
tor binding, metabolic studies and other meth-
ods, governments often wish to act at an early
stage of misuse. There is a belief that it is bet-
ter to control a substance because of the severe
consequences of permitting open sale of a sub-
stance that later turns out to be harmful. On
the other hand, restricting a substance that is
later shown to be harmless has far fewer nega-
tive consequences. The problem is made worse
by the number of compounds involved and the
rapid replacement of controlled substances by
non-controlled analogues. Thus even those sub-
stances that remain uncontrolled often have a
short lifetime on the illicit market. Furthermore,
reliable population surveys and informa-
tion on prevalence may not become available
until a substance is well-established, assuming
it ever is.

There is a general view in many countries
that existing drug law is inadequate to deal
with new substances, and that better solutions
are needed. A recent review commissioned by
the UK Drug Policy Commission [10] has elab-
orated on the problems and opportunities for
restricting new substances. This is just one of
many reviews in the past few years that have
scrutinised drug policy in the most general
sense. For example, the UK has seen numerous
reports that have been specifically targeted at
the working of the Misuse of Drugs Act, 1971
[11-14]. During 2012, two separate Committees
of the UK Parliament undertook reviews of
drug policy. The All-Party Parliamentary Group

NOVEL PSYCHOACTIVE SUBSTANCES
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on Drug Policy Reform was specifically focused
on novel substances, while one of the terms of
reference of the Home Affairs Select Committee
was ‘the availability of “legal highs” and the
challenges associated with adapting the legal
framework to deal with new substances’. The
reports from both Committees were published
in late 2012 [15, 16].

Increasingly, questions are now asked
almost daily and at an international level about
whether drug prohibition, and particularly
prohibition of possession, is the right course of
action in the modern world. This wider debate
is largely driven by attitudes to established
drugs of misuse, but it cannot be entirely sepa-
rated from prohibitions surrounding new sub-
stances. Although it is beyond the scope of this
chapter to examine them in detail, questions are
also being asked about whether scheduling sub-
stances under the criminal law has any impact
on usage, whether ‘drugs of misuse” might have
benefits to the user, to what extent penalties
should reflect the harm caused to individuals
and society and whether some controls do more
harm than good. These issues will be explored
in more depth in Chapter 5, ‘Social issues in the
use of novel psychoactive substances’, of this
book Finally, there is the question of whether
law enforcement agencies consider drug mis-
use, and particularly misuse of new substances,
a priority issue, particularly at a time when
police budgets are being reduced [17].

The absence of appropriate information on
the properties of new substances has led leg-
islatures around the world to look for new
ways of restricting their supply. At its most
basic, a novel drug might be considered as
just another chemical entity. It is quite normal
for chemical retailers to restrict supply of their
products to bona fide companies and research
establishments. And in all countries, legisla-
tion exists to control certain chemical entities
such as is required by the UN 1988 Convention
Against Illicit Traffic in Narcotic Drugs
and Psychotropic Substances [18] for drug

precursors and the UN 1997 Chemical Weapons
Convention [19] for chemical weapons and their
precursors. In the UK, the Poisons Act 1972
and the Poisons Rules 1982 [20] require that the
sale of some poisonous chemicals is only pos-
sible through pharmacies or registered sellers.
The list includes, for example, certain ‘organo-
phosphorus” compounds and other pesticides,
salts of arsenic, barium and mercury, mineral
acids, nicotine, paraquat and formic acid. That
Act was designed to guard against the misuse
by accident, inadvertence or criminal design
of non-medicinal poisons to which the public
need to have access. At another level, consumer
protection legislation exists to guard against
the harmful effects of products, and to ensure
that they are properly labelled. Alternatively,
novel substances could be classified as medici-
nal products. Established and relatively safe
medicinal products might be on open sale or
available through a pharmacy, but others can
only be obtained under medical supervision.
In practice, countries that classify one of these
novelties as a medicinal product do not issue
product licences for them. Since most of the
new substances in question are manufactured
in the Far East, the option is open for other
countries to introduce import controls. Some
legislatures have introduced entirely new con-
trols, and a few case studies will be described. A
recent report by Reuter [21] considered options
for regulating new drugs and discussed the
experiences in the US and Europe with four
substances (1-benzylpiperazine [BZP], ‘Spice’
[mixtures of synthetic cannabinoid receptor
agonists and probably inert vegetable mat-
ter intended for smoking], mephedrone and
naphyrone [NRG-1]).

Chemical and Pharmacological
Classification

As will be seen from the above discussion,
novel substances are mostly synthetic com-
pounds. This was clearly the focus of the 1997

NOVEL PSYCHOACTIVE SUBSTANCES
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EU Joint Action, and is reflected in what has
been seen world-wide over the past few dec-
ades. However, the 2005 EU Council Decision
broadened the scope to include, for exam-
ple, herbal products (see Chapter 14, ‘Natural
product (fungal and herbal) novel psychoac-
tive substances’) and even medicines. Only a
few plants/fungi or their extracted products
have been reported since 2005; they include
Salvia divinorum, which contains the halluci-
nogen salvinorin-A, Piper methysticum (kava
kava; active principals kawain and related
substances), Tabernanthe iboga (ibogaine), Areca
catechu (betel nut; active principal arecoline)
and Mitragyna speciosa (kratom; active prin-
ciples mitragynine and 7-hydroxymitragy-
nine). There are many other plant extracts that
might be added to this list, some of which con-
tain established scheduled drugs, for exam-
ple, Diplopterys cabrerana, Psychotria viridis and
Mimosa  hostilis  (N,N-dimethyltryptamine),
Catha edulis (khat; cathinone), and Psilocybe sem-
ilanceata and other ‘magic’ mushrooms (psilocin
and psilocybin). However, most of these ‘non-
synthetics’ pose particular legal problems and
are rarely amenable to an all-encompassing
control regime. Many legislatures are reluctant
to specify herbal materials beyond the tradi-
tional products (e.g. cannabis, coca leaf and
opium), because of the botanical, taxonomic
and physical difficulties that can arise in their
identification.

It is sometimes useful to consider solvents
and gases, such as nitrous oxide (laughing gas),
alkyl (now mostly isopropyl) nitrite (poppers),
aliphatic hydrocarbons (e.g. cigarette lighter
fuel) and aromatic hydrocarbons (e.g. adhe-
sive solvents) within the group of novel psy-
choactive substances. But solvents and gases,
particularly when used by inhalation (contrast
ingestion of the solvent GBL, gamma-butyrol-
actone) pose problems with analysis and proof
of possession by virtue of their high vapour
pressures. That said, some volatile substances
are amenable to restrictions on supply. In the

UK, the Intoxicating Substances (Supply) Act
1985 [22] makes it an offence for a retailer to sell
solvents to anyone under the age of 18, know-
ing that they are being purchased to be abused.
It does not make it illegal to buy or own sol-
vents. The Cigarette Lighter Refill (Safety)
Regulations 1999 [23] — an amendment to the
Consumer Protection Act 1987 — makes it illegal
to supply gas cigarette lighter refills to anyone
under the age of 18. Furthermore, European
Directive 2005/59/EC of 26th October 2005
prohibits the placing on the market, for sale
to the general public, the substance toluene
and adhesives and spray paints containing
in excess of 0.1% toluene [24]. Nitrous oxide
has clinical use as an anaesthetic, but is also a
commercially-available foaming agent for dairy
cream, where restrictions on the small pressur-
ised containers would be difficult to enforce.
Attempts in the UK to classify alkyl nitrites
(other than the once clinically-useful amyl
nitrite) as medicinal products have so far been
unsuccessful.

Active pharmaceutical ingredients and
medicinal products in general represent a fur-
ther group that can fall under the heading of
‘novel psychoactive substances’. It is not usu-
ally the established use of such products that
is the cause for concern, but rather their unli-
censed consumption, often in pharmaceutical
forms or routes of administration that differ
from those authorised. Examples here include
dextromethorphan (DXM), a common anti-
tussive when used in small quantities (e.g.
10mg), which is alleged to produce psychoac-
tive effects when 100-200mg are ingested. Illicit
tablets containing large amounts of DXM are
now rarely seen. Ketamine (Chapter 12), when
in the form of injection ampoules, is an estab-
lished licensed medicinal product for use as
an analgesic and anaesthetic, but tablets and
white powders are unlicensed products that
may be ingested or snorted. Other pharmaceu-
tical ingredients that have been notified to the
European Monitoring Centre for Drugs and
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Drug Addiction (EMCDDA) under the terms
of the Early Warning System include phenaze-
pam, pyrazolam and etizolam (none of which is
included with other benzodiazepines in the UN
1971 Convention), pregabalin, benzydamine,
glaucine and GHB (gamma-hydroxybutyrate).
It is appropriate in this context to mention
misuse of licensed cognitive enhancers, the
most common example of which is modafinil.
Apart from the US, this licensed medicine is
not commonly subject to drug legislation, but
is widely misused, and is available through
similar Internet channels as other novel sub-
stances. The European Medicines Agency
announced in November 2011 that the use of
modafinil should be restricted to the treatment
of narcolepsy. The review by the Agency’s
Committee for Medicinal Products for Human
Use (CHMP) was initiated because of a number
of safety concerns, relating to psychiatric dis-
orders, skin and subcutaneous tissue reactions
as well as significant off-label use and potential
for abuse [25].

As noted earlier, the detailed pharmaco-
logical properties of many novel substances
are unknown, but in terms of general effects it
is clear that users seek out substances which
are primarily central nervous system (CNS)
stimulants like amphetamine or behave as
entactogens and empathogens like 3,4-methyl-
enedioxymethamphetamine (MDMA). The syn-
thetic cannabinoid receptor agonists are often
smoked as substitutes for cannabis, but hallu-
cinogens are less common, while novel narcotic
analgesics are now rare.

TRADITIONAL CONTROL
MECHANISMS

Novel psychoactive substances are not an
entirely new phenomenon. What is new is the
rate at which they have appeared on illicit drug
markets in numerous countries over the last
few years. Although the concept of a designer

drug was first recognised and defined 30 years
ago [5], the commonly-heard term ‘legal high’
is more recent. In a world where new sub-
stances did not appear too often it is unsurpris-
ing that the simplest method of control would
be to name them as individual chemical enti-
ties or plant products. This is known as ‘spe-
cific listing’. However, the UK and a few other
countries such as Ireland and New Zealand
recognised some years ago that controlling a
chemically-defined group of substances might
be more efficient: a process known as generic
control. Meanwhile, an alternative approach,
known as ‘analogue control” first appeared in
the US legislation in 1986. The administrative
procedures involved in adding a substance to
national drug laws show considerable varia-
tion. For example, they may require approval
of Parliament, the Government or simply a
Minister. Depending on which process occurs,
the speed of control varies from a few weeks
to many months. Detailed information on the
methods used in individual countries of the
European Union, the substances concerned and
the penalties for specific offences can be found
in the European Legal Database on Drugs [26]
and the review by Hughes and Blidaru [27].

In the following paragraphs, different meth-
ods of drug control are described, but it should
be recognised that they are not all mutually
exclusive. In other words, both specific and
generic methods might be subject to temporary
control measures, and generic and analogue
control can be used concurrently. In addition,
some substances might be listed in the drug
control as well as other legislation but, at least
in the UK, the drug legislation (i.e. Misuse of
Drugs Act, 1971) takes precedence. To a large
extent, the focus is on the primary objects of
concern, i.e. synthetic compounds.

Specific Listing

Specific listing, that is to say the individual
listing of substances by their chemical names,
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has the advantage, in principle, that there is no
ambiguity about whether or not a substance is
covered by the legislation. In other words, it
satisfies the legal principle of certainty in crimi-
nal law. The major drawback of specific listing
is that, when new substances arise in quick suc-
cession, the legislative process of adding them
one-by-one can prove increasingly burdensome.
However, even within the UN treaties, the con-
cept of specific listing has been partly com-
promised as it became necessary to deal with
certain derivatives of scheduled substances. For
example, the esters and the ethers of morphine
first came under international control through
the Geneva Convention of 1931 [28]. This
was further extended by the United Nations
1961 Convention to refer to all substances in
Schedule I, and was designed to prevent the
production of non-scheduled substances that
had a similar effect to, or could easily be con-
verted into, scheduled drugs. Thus heroin
(diacetylmorphine) and codeine (3-methylmor-
phine) remain as named substances, but with-
out the modification, other esters and other
ethers of morphine would have had a similar
misuse potential, yet are chemically distinct
from heroin and codeine respectively. Likewise,
salts of scheduled substances are now treated
in the same way as the parent compound.
Ignoring salts, esters and ethers, there are over
100 substances named in each of the two UN
Conventions. However, by 2011 the individual
countries of the EU had controlled, in total,
over 600 named substances [26].

Generic Definitions

The UK was the first country to introduce
generic controls. The essence of a generic defi-
nition is that it starts with a core molecular
structure. This may not in itself be controlled
or even liable to misuse, but the definition goes
on to set out particular substituent groups at
specified positions in that core molecule that
do lead to controlled substances. In 1964 [29],

an attempt was made to group a large number
of CNS stimulants into a single definition. The
Drugs (Prevention of Misuse) Act contained the
definition (with certain named exceptions):

Any synthetic compound structurally derived from
either a-methylphenethylamine or f-methylphenethyl-
amine by substitution in the side chain, or by ring
closure therein, or by both such substitution and such
closure...

However, although this did indeed include
compounds such as phentermine, methylpheni-
date and other prescription anorectics common
in those days, it soon became clear that a refined
interpretation included many drugs that were
not stimulants [30]. It was even argued that
some barbiturates such as phenobarbitone were
also captured. Difficulties then arose with inter-
pretation when multiple bonds were present
in the side chain or substitution by oxidation
occurred in the side chain. This generic con-
trol was repealed in 1970. Following this early
failure, it would be some years before generic
control of phenethylamines again entered the
legislation. But this time (1977), the focus was
on ring-substituted phenethylamines; this was,
more robust and was be followed by generic
controls for many other groups. Table 1.1 lists
the groups for which generic control now exists
in the UK under the Misuse of Drugs Act, 1971,
showing their year of introduction and classifi-
cation. The penalties for offences involving con-
trolled drugs decrease in the order A> B> C.
It will be seen that recently-classified new sub-
stances are either in Class B or Class C.

Despite the UK having over 30 years’ expe-
rience of operating generic controls, numerous
arguments against them or perceived difficul-
ties continue to be raised. These include:

¢ They would hinder the development in
the pharmaceutical industry of novel
compounds for legitimate clinical use. This
has not been a problem in the UK. Even if the
pharmaceutical industry did wish to develop
substances that were covered by generic
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TABLE 1.1 Chemical Groups for which Generic
Controls Operate under the UK Misuse of Drugs
Act, 1971, Showing their Year of Introduction and
Classification

Group Year Class
Anabolic steroids 1996 C
Barbiturates 1984 B
Cannabinoid agonists 2009 B
Cannabinols 1971 B
Cathinones 2010 B
Naphthylpyrovalerone and 2010 B
related compounds

Ecgonine derivatives 1971 A
Fentanyls 1986 A
Lysergide and derivatives of 1971 A
lysergamide

Pentavalent derivatives of 1971 A
morphine

Pethidines 1986 A
Phenethylamines 1977 A
Phenyl- and benzylpiperazines 2009 C
Pipradrol derivatives 2012 B
Tryptamines 1977 A

controls, it would be a simple matter to
either issue licences or modify the legislation.
¢ Control of chemical groups may cover
substances with a range of different
pharmacological effects and some with
no effects whatsoever. Because the Act
relies on the concept of actual or potential
social harm, rather than the specific
pharmacological or toxicological properties
of a controlled drug, no great difficulty
arises from the introduction of generic
control. This would be more of concern
in those jurisdictions (and the UN itself)
where there is an a priori need to review
the pharmacological and toxicological

properties of every substance considered for
control. It is quite certain that amongst the
essentially infinite number of generically
defined substances there will be compounds
that have little abuse potential and some
may have no physiological effect of any
sort. Without these effects, a substance will
not be marketed by the pharmaceutical
industry and neither will it be produced

as a misusable drug. However, it cannot

be denied that this blurs the principle that
penalties associated with a drug offence
should correlate with the harmful properties
of that drug.

Useful medicines and other substances
will be inadvertently controlled. Provided
that the definitions of included substances
are sufficiently rigorous, this should

rarely happen. In the generic definition

of phenethylamines (see later), a specific
exclusion was made for methoxyphenamine
(0-methoxy-N-methamphetamine), the active
pharmaceutical ingredient in now obsolete
proprietary bronchodilators, for example
Orthoxine®.

Generic controls will be difficult to
comprehend. One of the most complex
definitions in the Misuse of Drugs Act, 1971
involves ring-substituted phenethylamines,
but in the past 30 years many tens of
thousands of witness statements, involving
the identification of MDMA in seized
samples, have been submitted in evidence
by UK forensic science laboratories.

These statements have incorporated the
definition without any apparent problems.
Nevertheless, it is still perceived as a
weakness that certain common substances,
e.g. MDMA, mephedrone, are not named
specifically, but rather are hidden within

a definition that may be accessible only to
forensic chemists.

As an example of the complexity of

generic controls, consider the definition of
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FIGURE 1.1 Generalised structure of a phenethylamine
showing substitutions in the ring and side-chain.

ring-substituted phenethylamines introduced
in 1977:

any compound (not being methoxyphena-
mine or a compound for the time being specified
in subparagraph (a) above) structurally derived
from phenethylamine, an N-alkylphenethylamine,
a-methylphenethylamine, an  N-alkyl-a-methyl-
phenethylamine, a-ethylphenethylamine, or an
N-alkyl-a-ethylphenethylamine by substitution in
the ring to any extent with alkyl, alkoxy, alkylen-
edioxy or halide substituents, whether or not further
substituted in the ring by one or more other univa-
lent substituents.

This can be illustrated by the structural dia-
gram in Figure 1.1.

To meet the above definition, the following
criteria must be satisfied:

R! = H or alkyl

R?=R’=R°=R°=H

R* = H, methyl or ethyl

R = alkyl, alkoxy, alkylenedioxy or halogen
(either singly or in any combination) with or
without any other substitution in the ring.

The focus of this rather daunting definition
is ring-substitution in amphetamine-like mol-
ecules. The reasoning behind this is that the
attachment of other atoms (especially oxygen,
sulfur or halogen) to one or more of the car-
bon atoms (commonly the 2-,4- or 5-positions)
in the aromatic ring of phenethylamine leads
to major changes in pharmacological proper-
ties. Whilst amphetamine and many of its side-
chain isomers and other simple derivatives (e.g.
methamphetamine, methcathinone and ben-
zphetamine) are all CNS stimulants, suitable

substitution in the ring can create hallucinogens
(e.g. mescaline) or empathogenic/entactogenic
agents that may or may not retain some stimu-
lant activity.

Despite some apparent difficulties with
generic controls, it cannot be denied that they
represent efficient ways of capturing a large
group of substances. For example, when the
book PIHKAL [6] was published in 1991,
almost 80% of the substances shown in the
principal monographs were covered by the
above definition of ring-substituted phenethy-
lamines. Of the 50 ring-substituted phenethyl-
amines notified to EMCDDA since 1997, only a
few fall outside the definition — typically those
with more complex N-substituents or multi-
ring systems such as the ‘FLY series (e.g. 2C-B-
FLY and bromodragonFLY), where the phenyl
ring bears two fused furanyl rings.

As of late August 2012, 40 cathinone
derivatives had been reported (Chapter 9,
Mephedrone), yet almost all are subsumed by
the generic definition [31,32], the only notable
exceptions again being those with anomalous
N-substitution, e.g. N-benzyl-substituted com-
pounds. Cannabimimetic activity is found in
a diverse group of compounds with multiple
sites for substitution; the generic definitions
for synthetic cannabinoid receptor agonists [33]
capture less than half of the ca. 65 substances
reported by late August 2012 (Chapter 13,
Synthetic Cannabinoid Receptor Agonists).
However, it is quite conceivable that the exist-
ing generic definitions could be modified.

Table 1.2 shows the structural and broad
pharmacological classification of the 252 sub-
stances reported to EMCDDA between 1997
and late August 2012. As will be seen, most
are the subject of generic definitions in the UK
legislation (viz. phenethylamines, tryptamines,
piperazines, cathinones, synthetic cannabi-
noid receptor agonists, pipradrol deriva-
tives), although not all substances within
each group are necessarily subsumed by the
respective definitions. Around two-thirds are
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TABLE 1.2 Structural Classification of the 252
Substances Reported to EMCDDA Between 1997 and
Late August 2012

Group % Pharmacology
Phenethylamines 20 Mostly CNS
stimulants
Tryptamines 11 Hallucinogens
Piperazines 5 CNS stimulants
Cathinones * 16 CNS stimulants
Cannabimimetics 26 CB; receptor
agonists
Pipradrol derivatives 2 CNS stimulants
Miscellaneous 20 Mostly CNS
stimulants

“includes naphthylpyrovalerone and related compounds.

CNS stimulants. There are a number in the
miscellaneous group that could be brought
under generic control if the need arose. Thus
the 2-aminoindans [34] are currently repre-
sented on the European Database on New
Drugs (EDND) by three examples: 2-aminoin-
dan itself (2-Al); 5, 6-methylenedioxy-2-ami-
noindan (MDAI); and 5-iodo-2-aminoindan
(5-IA). However, several other members
of this group (e.g. 5,6-methylenedioxy-N-
methyl-2-aminoindane  (MDMAI) and 5-
methoxy-6-methyl-2-aminoindane (MMAI)
have been described in the scientific litera-
ture and could be potentially new drugs (see
Chapter 11). Smaller miscellaneous groups are
represented by: 1) ketamine (see Chapter 12)
and its analogues such as methoxetamine; 2)
the related group of phencyclidine analogues,
ie.: 1-[1-(4-methoxyphenyl)-cyclohexyl]-piper-
idine [4-MeO-PCP] and 3-methoxyeticyclidine
[3-MeO-PCE]; and finally 3) the positional iso-
mers (i.e. 4- and 6-) of 5-(2-aminopropyl)benzo-
furan (5-APB).

In New Zealand, the legislation has generic
definitions for derivatives of amphetamine,

pethidine, phencyclidine, fentanyl, methaqua-
lone and dimethyltryptamine [35]. These defini-
tions are only loosely based on the UK model.
For example, controlled phenethylamines are
defined as:

Amphetamine analogues, in which the 1-amino-
2-phenylethane nucleus carries any of the following
radicals, either alone or in combination:

(a) 1 or 2 alkyl radicals, each with up to 6 carbon
atoms, attached to the nitrogen atom:

(b) 1 or 2 methyl radicals, or an ethyl radical,
attached to the carbon atom adjacent to the nitro-
gen atom:

(c¢) ahydroxy radical, attached to the carbon atom

adjacent to the benzene ring:

any combination of up to 5 alkyl radicals and/

or alkoxy radicals and/or alkylamino radicals

(each with up to 6 carbon atoms, including cyclic

radicals) and/or halogen radicals and/or nitro

radicals and /or amino radicals, attached to the
benzene ring.

d

=

A number of other countries have adopted
the generic system based on the UK model. The
Republic of Ireland introduced generic con-
trols at an early stage for many of the groups
shown in Table 1.2. In late 2011, Switzerland
introduced legislation to capture novel sub-
stances, including a number of generic defi-
nitions (see Switzerland Schedule ‘e’ below).
In Denmark, a new drug strategy — Kampen
mod Narko II [36] — was introduced in October
2010. This is expected to lead to an amend-
ment to the Euphoriants Act that will incor-
porate generic definitions, and is expected to
come into force soon [37]. The intention is to
introduce a staged system of group definitions
that is expected to include synthetic cannabi-
noid receptor agonists, phenethylamines, cathi-
nones and tryptamines. On 10 August 2011,
Lithuania [26] added generic definitions for
cathinones and synthetic cannabinoid receptor
agonists to its legislation (Amendment of the
Order of the Minister of Health of the Republic
of Lithuania No V-776). In Hong Kong, under
the Dangerous Drugs Ordinance (Amendment
of First Schedule) Order 2011, generic control

NOVEL PSYCHOACTIVE SUBSTANCES



TRADITIONAL CONTROL MECHANISMS 13

now extends to piperazines, cathinones and
synthetic cannabinoid receptor agonists [38].
In January 2009, the Austrian Government
used a decree under the Pharmaceutical Law to
declare that ‘smoking mixes containing JWH-
018" are prohibited from being imported or
marketed. In March 2009, this was extended
to include CP-47,497 and its homologues (a
generic concept) and HU-210 [39]. These provi-
sions were further amended in May 2011 when
the Austrian Government brought a wide range
of synthetic cannabinoid receptor agonists
under generic control based on the UK model.
In December 2011, the Austrian Government
introduced yet further amendments, this time
controlling a wide range of derivatives of can-
nabimimetics, phenethylamines, cathinones,
isocathinones, = aminoindans, tryptamines,
1-phenyl- and 1-benzyl-piperazines, arylcy-
clohexylamines and diphenylmethylpiperidines
[26]. In 2011, the Italian Government enacted a
rather broad control on ‘derivatives of 3-pheny-
lacetylindole and 3-(1-naphthoyl)indole’ [26].

Alongside the structure-substitution generic
model, many legislatures had to deal with a
different type of generic control, namely the
problem caused by isomers, and specifically
stereoisomers. In the UK, the first such modifi-
cations predated the current (1971) legislation.
In 1998, following a proposal from the Spanish
Government, the World Health Organisation
(WHO) considered extending control of sub-
stances listed in the UN 1971 Convention
to ‘isomers, esters, ethers and analogues’.
However, WHO considered that the changes
might have a negative impact on legitimate
industry, and they were rejected. It was also
stated that control of analogues would con-
tradict its mandate of evaluating individual
substances. In addition, the proposed control
of isomers, as opposed to stereoisomers, was
widely regarded as being too vague. However,
the UN 1971 Convention, but not the UN 1961
Convention, was later modified to allow control
of stereoisomers.

The Analogue Approach

The USA was the first country to adopt ana-
logue controls. These are much broader than
the generic system. The Controlled Substances
Analogue Enforcement Act 1986 (sometimes
called the Federal Analogue Act) [40] defines
analogues in the following way:

Controlled substance analogue means a sub-
stance —

(i) the chemical structure of which is substantially
similar to the chemical structure of a controlled
substance in schedule I or II; and

(if) which has a stimulant, depressant, or hallucino-
genic effect on the central nervous system that is
substantially similar to or greater than the stimu-
lant, depressant, or hallucinogenic effect on the
central nervous system of a controlled substance
in schedule I or II; or

(iii) with respect to a particular person, a substance
which such person represents or intends to have
a stimulant, depressant, or hallucinogenic effect
on the central nervous system substantially simi-
lar to or greater than the stimulant, depressant, or
hallucinogenic effect of a controlled substance in
schedule I or II.

In an appeal heard in 1996 (United States v.
Allen McKinney), the Federal Analogue Act was
deemed not to be constitutionally vague [41].
The case concerned sale of aminorex (5-phenyl-
4,5-dihydro-1,3-oxazol-2-amine) before it became
explicitly controlled, and the sale of pheneth-
ylamine as a substitute for methamphetamine.
Some of the limits of what was meant by ‘sub-
stantially similar’ were argued in the case of
United States v. Damon S. Forbes et al. in 1992
[42], where it was decided that a-ethyltryptamine
(AET; Fig. 1.2) was not an analogue of either
N,N-dimethyltryptamine (DMT; Fig. 1.3) or N,N-
diethyltryptamine (DET; Fig. 1.4).

The reasons for this decision were that:
AET is a primary amine, but DMT and DET
are tertiary amines; AET cannot be synthe-
sised from DMT or DET, the effects of AET
are not substantially similar to those of DMT
or DET. By contrast, it has been accepted that
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FIGURE 1.2 The structure of a-ethyltryptamine (AET).
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FIGURE 1.3 The structure of N,N-dimethyltryptamine
(DMT).

5-methoxy-DMT (5-MeO-DMT; Fig. 1.5) is an
analogue of DMT even though it cannot readily
be synthesised from it.

A further example is provided by United
States v. T.W. Washam [43] where it was deter-
mined that 1,4-butanediol (1,4-BD) was sub-
stantially similar to GHB. Nevertheless, there is
a view in Europe that analogue controls are less
satisfactory from a legal viewpoint. Whereas,
with explicit listing of substances in a schedule
or even a generic definition, the status of a sub-
stance is clear from the outset; the use of ana-
logue legislation requires that a court process
should determine whether the substance is or
is not controlled. It has been argued that such
a retrospective process undermines the right of
a defendant to know from the outset whether
an offence has been committed. Case-by-case
decisions on whether a substance is or is not an
analogue might be seen as cumbersome, requir-
ing as they do expert chemical and pharmaco-
logical testimony on each occasion, but from a
US perspective, it appears that the Controlled
Substances Analogue Enforcement Act was

H3C/\
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FIGURE 1.4 The structure of N,N-diethyltryptamine
(DET).
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e

FIGURE 1.5 The structure of 5-methoxy-N,N-dimethyl-
tryptamine (5-MeO-DMT).

successful in curtailing the proliferation of an
earlier generation of designer drugs. The US
government prosecuted a substantial number
of individuals for the manufacture and distri-
bution of analogues of MDMA, amphetamine,
pethidine (meperidine), fentanyl and others.
However, the Act may no longer be fit for pur-
pose. In the last 2 years, and as discussed later,
the US has sidestepped the option of analogue
control by placing a number of new substances
such as cathinone derivatives and synthetic
cannabinoid receptor agonists under temporary
drugs legislation.

In New Zealand, the Misuse of Drugs Act [35]
includes the definition of a ‘Controlled Drug
Analogue’ as ‘any substance, such as the sub-
stances specified or described in Part VII of the
Third Schedule to this Act, that has a structure
substantially similar to that of any controlled
drug; ...". The definition goes on to exclude
any substance listed elsewhere in the Misuse of
Drugs Act as well as pharmacy-only medicines,
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restricted and prescription medicines. To a cer-
tain extent, this was inspired by the US analogue
controls. The application of the analogue provi-
sions is not limited to the families of substances
listed in Part VII of the Third Schedule (i.e.
amphetamine, pethidine, phencyclidine, fenta-
nyl, methaqualone and dimethyltryptamine).
But, the definition of what constitutes ‘substan-
tially similar’ is a potentially arguable issue
for substances other than those six categories,
and thus far there is minimal case law to clar-
ify this. In Australia, in 2007, the Queensland
Government [44] introduced a similar definition
of an analogue, i.e. ‘...structurally similar and
has a similar pharmacological effect to a danger-
ous drug...”. Only a few European countries have
introduced analogue legislation. Luxembourg
has controlled ‘CP-47,497, JWH-018, HU-210 and
other synthetic agonists of cannabinoid receptors
or synthetic cannabimimetics’ [26]. This is a lim-
ited use of the analogue system since it is based
solely on pharmacological activity without ref-
erence to chemical structure. Analogue controls
with a restricted scope also operate in Malta and
Latvia, while broader controls have been imple-
mented in Bulgaria and Norway [26].

The ACMD has suggested that the UK
Government should consider analogue legislation
[45]. It could be used in conjunction with generic
controls in situations where a set of related sub-
stances are not sufficiently similar to merit a con-
cise generic definition. An example might be to
consider 4-fluorotropacocaine and dimethocaine
as analogues of cocaine. Because the structures
have common features, yet are rather diverse, this
group would be less easy to control generically.

A comprehensive critique of the Federal
Analogue Act, and by implication other ana-
logue controls, has been provided by Kau [46].
In addition to the constitutional validity of ret-
rospective control noted above, Kau pointed
out several main problems, namely: the dif-
ficulty of determining what is meant by ‘sub-
stantially similar’; that no court has ever given
guidelines on what is ‘not substantially similar’;

that decisions can degenerate into a ‘battle of
experts’, which are founded more on opinion
than scientific evidence; decisions about which
analogue is a controlled substance may not be
binding on other Courts and the related pos-
sibility that different Courts might come to
different conclusions about the same chemi-
cal entity. Another fact emerges when the US
case law is examined: most of it is quite old. In
a presentation to the Home Office in 2010, the
US Drug Enforcement Administration (DEA)
claimed that the Analogue Act was an ‘imper-
fect law’, and recommended that the UK should
not adopt a similar approach [47]. However, in
a 2011 report on novel psychoactive substances,
the ACMD [45] proposed a means of avoiding
some of the problems of analogue control by
suggesting that it should be the task of a statu-
tory agency to determine what qualifies as a
controlled analogue. This could still lead to
problems if the decisions of that agency were to
be challenged in a criminal trial. Furthermore,
the process might be seen as lacking legal cer-
tainty [48].

Finally, it is clear that some new substances
will be beyond the current scope of the ana-
logue definitions. The US Courts have inter-
preted the separate parts of the analogue
definition as being additive. In other words,
in the above definition, paragraphs (i) and (ii),
namely a substantially similar chemical struc-
ture and a substantially similar pharmacology,
or (i) and (iii), namely a substantially similar
chemical structure and the representation of a
substantially similar pharmacology must apply.
From this we can conclude that salvinorin-A
the active principle of the hallucinogenic herb
Salvia divinorum, being chemically distinct from
any other controlled substance, would immedi-
ately fail the test. The same applies to the active
constituents in many other herbal materials
such as kawain, mitragynine, arecoline and ibo-
gaine. The plant products containing these alka-
loids have all been reported to EMCDDA in the
past few years as ‘new psychoactive substances’
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[49]. It should also be recognised that ana-
logue control is likely to impact on legitimate
pharmaceutical research and development.
Although this criticism is sometimes levelled at
generic controls (see above), history has shown
that no serious problems arise since it is open to
all to determine a priori if a new compound is
covered by a generic definition. With analogue
control no such surety exists. Finally, although a
few other countries (e.g. Canada, New Zealand
and some Australian States) adopted analogue
control in the 1980s based on the US model, in
all cases the legislation was rarely used.

In 2011, the US Senate [50] started to debate
‘The Synthetic Drug Control Act’. Amongst
other provisions, the proposed Act would see a
set of controls on synthetic cannabinoid recep-
tor agonists based on modified versions of
the original UK definitions, but which would
include a residual analogue test. Thus to qual-
ify for control, a substance must not only fall
within the generic definition, but must also
show cannabimimetic, i.e. cannabinoid agonist
activity. It is not yet clear how the US Courts
would apply this proposed legislation. Not all
reported synthetic cannabinoid receptor ago-
nists have been described in the literature, and
for many their receptor affinity constants (K;
values) have not been published. Even where
K| values are available, these do not in them-
selves uniquely identify an agonist as opposed
to an antagonist. As of late August 2012, ‘The
Synthetic Drug Control Act’ had not received
Presidential approval.

Almost all countries that are signatories to
the UN Conventions have adopted specific list-
ing, but Table 1.3 shows examples of countries
which use generic or analogue control in addi-
tion to specific control. Apart from the UK,
Ireland and New Zealand, the use of generic
control in other countries is much more recent
and is mostly restricted to cathinone derivatives
and synthetic cannabinoid receptor agonists.
Furthermore, these latter controls are usually
based on the original UK definitions, albeit with

TABLE 1.3 Examples of Countries which Use Generic
or Analogue Control in Addition to Specific Control

Country Analogue Control ~ Generic Control

Australia Yes No
(certain states)

Austria No Yes
Bulgaria Yes No
Canada Yes No
Cyprus No Yes
Hong Kong No Yes (limited)
Hungary No Yes
Ireland No Yes
Latvia Yes (limited) No
Luxembourg Yes (limited) No
Malta Yes (limited) No
New Zealand Yes Yes
Norway Yes (limited) No
Slovakia No Yes
United Kingdom  No Yes
United States Yes No

modifications in some cases. Further details of
the generic and analogue controls in European
countries are provided by EMCDDA [26].

RECENT DEVELOPMENTS

As mentioned earlier, drug control usually
requires that the substance to be controlled
has been shown to be harmful. Since this is
not always possible to demonstrate, one solu-
tion would simply be to allow the substance
to remain outside legal control. Yet for many
governments that course of action seems unac-
ceptable; there is a belief that the precautionary
principle should be invoked. In other words, if
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there is doubt then the safest or ‘failsafe” option
is to introduce some form of control. This is
sometimes guided by the proposition that if
harms are unknown, then if the substance can-
not be shown to be safe it should be restricted.
In reality, demonstrating that a substance is safe
can be an impossible task. The precautionary
principle has its origins in environmental pro-
tection and food safety, and became a means of
protecting the public from the activities of com-
mercial and industrial concerns. As discussed
by Nutt [51], the precautionary principle when
applied to drug control suffers from a number
of weaknesses. These include: the risk of caus-
ing more harm by criminalising users than is
caused by the substance itself; distorting mar-
kets; entrenchment of a moral attitude to drug
use; and encouraging other drug use. The
European Commission counselled against the
overuse of the principle, and has stated that:

the implementation of an approach based on the
precautionary principle should start with a scientific
evaluation, as complete as possible, and where pos-
sible, identifying at each stage the degree of scientific
uncertainty [52].

Alongside this is the separate, but related
question: ‘how should a State treat a sub-
stance that is known to have a very low level of
harm?” One answer to this question is described
below, namely the case of 1-(3-trifluoromethyl-
phenyl)piperazine (TEMPP) in the US.

The following paragraphs describe some
of the alternative approaches that have been,
or are being, addressed to resolve these
problems. As noted earlier, some countries have
also recently adopted generic legislation (see
Table 1.3).

Temporary Listing

In its reaction to the designer drugs of
the day, the first response of the US govern-
ment, in 1984, was to introduce emergency

scheduling provisions. Emergency scheduling,
otherwise known as temporary control, was a
scheme whereby a substance could be added
to Schedule 1 of the Controlled Substances Act
1970 [53] for a period of one year. The condi-
tions that had to be satisfied were that the sub-
stance presented an imminent hazard to the
public safety, and that it wasn’t already listed
in another Schedule of the Act. This temporary
measure could be extended by six months pro-
vided, by then, procedures had been initiated to
control the substance permanently. There was
still a requirement on the authorities to pro-
vide some evaluation of the abuse potential of
the substance, even if these had to be inferred
from structure-activity relationships and com-
parison with similar compounds. Within a few
years, it was recognised that, whilst a valu-
able tool, emergency scheduling was not in
itself enough to limit the illicit manufacture of
designer drugs. This need for a more proactive
stance gave rise to the Controlled Substances
Analogue Enforcement Act (see above). To a
certain extent, analogue control reduced the
need for emergency action, but temporary
scheduling is still used in the US. One exam-
ple included the listing of BZP and TFEMPP in
2002. Subsequently, BZP was made subject to
permanent control (Schedule I) while TFMPP
was removed from control because of a lack
of evidence of harmful properties. In 2010,
the DEA published plans [54] to control, for a
limited period of one year, five synthetic can-
nabinoid receptor agonists: JWH-018, JWH-073,
JWH-200, CP-47,497 and the C8 homologue of
CP-47,497. In late 2011, the DEA announced
its intention [55] to place three cathinone
derivatives under temporary control: 4-meth-
ylmethcathinone [mephedrone], 34-methylen-
edioxy-methylmethcathinone [methylone] and
3,4-methylenedioxypyrovalerone [MDPV].
Following the first identification of synthetic
cannabinoid receptor agonists in Germany in
late 2008, the German government acted to
bring several (CP-47,497 and its C6, C8 and C9
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homologues as well as JWH-018) under tempo-
rary control for a period of one year. Together
with JWH-019 and JWH-073, those compounds
were incorporated into the substantive legisla-
tion (Betdubungsmittelgesetz) from January
2010 [56]. There are plans to bring further com-
pounds under control in early 2012 including
JWH-200, JWH-250, JWH-015, JWH-081, JWH-
122, JWH-007, JWH-203, JWH-210, JWH-251,
l-adamantyl(1-pentyl-1H-indol-3-yl)metha-
none, AM 694 and RCS-4. In the Netherlands
a similar 1-year temporary control also exists
[57]. In these countries, the penalties associated
with substances under temporary control apply
to all offences including possession. However,
temporary (one year) control in Hungary
excludes a possession offence [26].

Meanwhile, the UK has decided to adopt
a similar approach. Temporary Class Drug
Orders are set out in Section 151 of the Police
Reform and Social Responsibility Act, which
came into force on 15 November 2011 [58].
Following consultation with ACMD, new sub-
stances may be added to a new Class under
the Misuse of Drugs Act, 1971 for a period of
one year. There will be no possession offence,
but in some circumstances law enforcement
officers will have powers to seize and destroy
a ‘Temporary Class Drug’. Unlike the arrange-
ments in the US where the DEA, as an execu-
tive agency, can determine which substances
are added to the temporary list, in the UK this
will require Parliamentary approval. But as
with those other emergency scheduling proce-
dures, there must be a decision at the end of the
1-year period on whether the substance should
be substantively controlled or removed from
the Act entirely. In early 2012, methoxetamine,
which has a chemical structure similar to that
of ketamine, became the first substance to be
added to the list of Temporary Class Drugs [59].

In New Zealand, Temporary Class Drug
Notices have been in operation since late 2011. To
date, they have been used to control a number of
synthetic cannabinoid receptor agonists [60].

New Zealand: Class D

In New Zealand, a somewhat different
approach to emergency legislation was origi-
nally used [61,62]. From around 2000, BZP was
sold as a ‘safer alternative to methampheta-
mine’, but without restriction from either the
Misuse of Drugs Act 1975 or the Medicines Act
1981. Dosage units, known as ‘party pills” were
widely available, and often contained TFMPP,
which in combination was thought to mimic the
effects of MDMA. In 2004, the Expert Advisory
Committee on Drugs (EACD) stated that ‘After
considering the evidence, ... there is no current
schedule under the Misuse of Drugs Act 1975
under which BZP could reasonably be placed’.
The Ministry of Health therefore created a new
schedule of ‘Restricted Substances’, informally
referred to as ‘Class D’, with BZP as the first
example of this new class of substance. Unlike
the new Class created in the UK (see above),
this was not necessarily seen as a temporary
measure. From 2005, ‘Restricted Substances’
attracted no penalty for possession, but were
regulated through control of manufacture,
advertising and sale, rather than prohibition.

Subsequently, a number of studies were pub-
lished which indicated that BZP did pose some
health risks (these are discussed in detail in
Chapter 8). The EACD therefore issued a follow-
up report in 2006 based on this new evidence.
Their advice was that BZP and the related com-
pounds  m-chlorophenylpiperazine (mCPP),
TFMPP, p-fluorophenylpiperazine (pFPP), meth-
ylbenzylpiperazine (MBZP) and methoxyphe-
nylpiperazine (MeOPP) should be moved to
Class C1, the same classification as, for example,
cannabis. This came into effect as the Misuse of
Drugs (Classification of BZP) Amendment Act
2008. Based on general household surveys, past
year usage of BZP in New Zealand declined
from 15% in 2006 to 3% in 2009, while last month
usage fell from 5% to 1% [63]. There are now no
drugs in the ‘Restricted Substances’ classifica-
tion, although it remains available for future use.
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UK: Importation Controls

Insofar as most legal highs are imported,
often from countries in the Far East, then
one means of restricting their supply would
be to prohibit their importation. In the UK,
this power was first used in 2010 for the sub-
stance desoxypipradrol, (2-DPMP) [64]. This
is a designer drug based on the now obsolete
anorectic drug pipradrol, a Schedule IV sub-
stance in the UN 1971 Convention (Section
3, Chapter 4). The Import of Goods (Control)
Order 1954 bans the importation of all goods
except those permitted to be imported
under licence. In practice, most goods can be
imported freely by an ‘Open General Import
Licence’ except those listed in the schedule.
The Government amended that scheduled list
by including 2-DPMP thereby prohibiting its
importation. In 2011, phenazepam was like-
wise made the subject of an import ban [65].
In both cases, and shortly after the bans had
been announced, the ACMD recommended that
2-DPMP and a group of generically-defined
analogues [66] as well as phenazepam should
become controlled drugs under the Misuse of
Drugs Act, 1971. Because of immediate con-
cerns about the harmful properties of 2-DPMP
and related compounds, and the fact that the
necessary amendment of the Misuse of Drugs
Act, 1971 might take some time to enact, the
ACMD later recommended in November 2011
that those related substances, i.e. diphenylpro-
linol (D2PM) and diphenylmethylpyrrolidine,
should be added to the list of substances pro-
hibited at importation [67]. The pipradrol deriv-
atives were added to the Misuse of Drugs Act,
1971 as Class B substances in June 2012 [68].

Ireland: Criminal Justice (Psychoactive

Substances) Act 2010

This Act, which came into force in August
2010, was designed specifically to deal with
the problem caused by novel substances, and

stands as a piece of legislation quite separate
from the existing Misuse of Drugs Act 1977 of
the Republic of Ireland [69]. It makes it a crimi-
nal offence, with a maximum penalty of five
years in prison, to advertise, sell or supply, for
human consumption, psychoactive substances
not specifically controlled under existing leg-
islation. They are defined as ‘substances which
have the capacity to stimulate or depress the
central nervous system, resulting in halluci-
nations, dependence or significant changes to
motor function, thinking or behavior.” The Act
excludes medicinal and food products, ani-
mal remedies, alcohol and tobacco. There is no
personal possession offence. This Act may be
seen as a form of ‘reduced analogue’ control,
i.e. there is a requirement to show psychoac-
tivity, which by general implication means a
pharmacological effect substantially similar to
that of existing novel substances, but there is
no requirement for the test substance to be sub-
stantially similar in a chemical-structural sense.

Although there has so far been no formal
evaluation of the 2010 Act, it does appear to
have restricted the supply of new substances;
the number of ‘head shops’ in the Republic of
Ireland had fallen dramatically by late 2011
[70]. Test purchases indicate that they are now
only supplying paraphernalia, cannabis seeds
and hydroponic equipment, but not ‘sub-
stances’. It is less clear if the Act will have any
impact on Internet sales. It is also uncertain
how the law courts will deal with the definition
of psychoactivity and how this will be objec-
tively determined for substances where such
information is currently lacking.

Japan: Non-authorised Pharmaceuticals

As with many other countries, Japan has
experienced a wide availability of new sub-
stances. Because of their unknown harms, it has
likewise been unable to incorporate them into
the Narcotics and Psychotropics Control Law.
These novel substances are formally described

NOVEL PSYCHOACTIVE SUBSTANCES



20 1. LEGAL CLASSIFICATION OF NOVEL PSYCHOACTIVE SUBSTANCES

as ‘non-authorised pharmaceuticals” and infor-
mally as ‘dappo drugs’ [71]. In June 2006, the
Pharmaceuticals Affairs Law was modified
to introduce the category of ‘designated sub-
stances’, where there is a general prohibition
on importation, manufacture and distribu-
tion. By mid-2011, this included 13 tryptamine
derivatives, 24 phenethylamines, 7 cathinones,
4 piperazines, 10 synthetic cannabinoid recep-
tor agonists and 6 alkyl nitrites. However, cer-
tain other substances are controlled under
the Narcotics and Psychotropics Control Law,
including methylone and ketamine, the pheneth-
ylamines 2C-I, 2C-T-2, 2C-T-4, 2C-T-7, TMA-2,
and MBDB (all of which had previously been
risk-assessed by EMCDDA [72]), the piperazines
BZP, TEMPP and m-CPP and the tryptamines
AMT and 5-MeO-DIPT. Like many countries,
Japan is equally reluctant to classify psychoactive
plants. In the absence of more research, possi-
bly involving DNA analysis, the authorities cite:
lack of knowledge of their active components
and pharmacology; the fact that many species of
plants have the same psychoactive components;
and the widespread distribution of such plants.

Switzerland: Schedule ‘e’

In Switzerland, new legislation came into force
on 1 December 2011. It contains a list (schedule
e), which includes so-called ‘research chemicals’
and compounds with assumed psychotropic
effects. In the first instance, there are 52 named
substances as well as generic definitions for
cathinones, naphthylpyrovalerones and related
compounds, and five groups of synthetic can-
nabinoid receptor agonists, all of which are based
on the UK system [73]. The legislation also makes
provision for a fast-track scheduling procedure.

Poland, Romania: Substitute Drugs

A new law entered into force in Poland on 27
November 2010 [74-76]. It was adapted from
the Act on Counteracting Drug Addiction and

is enforced by the state sanitary inspectorate.
Designed to eliminate the open sale of psycho-
active substances not controlled under drug
laws, this law was prompted by the large num-
ber of ‘head shops’ that existed in Poland. In
October 2010, over a thousand such premises
had been closed following inspections by police
and state sanitary inspectors. As with the 2010
Psychoactive Substances Act in the Republic
of Ireland (see above), the legislation penalises
suppliers rather than users. And again, there is
no requirement on the authorities to show that
the banned substances are harmful. The new
law prohibits the manufacture, advertising and
introduction of ‘substitute drugs’ into circula-
tion. In some respects the law may be consid-
ered as a broad form of analogue control since
it defines these designer drugs as any type of
substitute product that could be used as a nar-
cotic or for the purpose of ‘getting high’. In
2011, the Romanian Government announced its
intention to introduce similar controls [77].

Finland: Intoxication and Harm

In Finland, following concerns about emerg-
ing substances, the Narcotics Act of 2008 was
modified in 2011 to allow for the inclusion of
a formal risk assessment process. The defini-
tion of drugs has been modified to include the
statement: ‘substances used for the purpose of
intoxication that are harmful to health.” These
intoxicating properties and harms are to be
evaluated by the Finnish Medicines Agency
together with police, customs and the National
Institute for Welfare and Health [78].

Medicines Legislation

The common EU definition of a medici-
nal product is set out in Article 1 of Directive
2001/83/EC:

(a) Any substance or combination of substances
presented as having properties for treating or
preventing disease in human beings; or
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(b) Any substance or combination of substances
which may be used in or administered to human
beings either with a view to restoring, correcting
or modifying physiological functions by exerting
a pharmacological, immunological or metabolic
action, or to making a medical diagnosis.”

A detailed account of the meaning of the
term ‘medicinal product” within the context of
EU legislation has been provided by Rogers
[79]. However, individual countries differ not
only in how they interpret this definition, but
in their readiness to use medicines legislation
rather than the national drug control laws,
where penalties are usually much more severe.
For example, in 2009, Austria brought certain
synthetic cannabinoid receptor agonists within
the Pharmaceutical Law [26]. This was to avoid
criminalising users, and had the effect that sup-
ply of ‘Spice” products soon ceased in Austria.
The Netherlands has been active in wishing
to classify novel substances under the medi-
cines law; it may be seen as a way of avoiding
criminalising users that would otherwise occur
under the Dutch Opium Law.

Evans-Brown et al. [80] have argued that
‘legal highs” should be regulated as medici-
nal products. In the UK, the Medicines and
Healthcare = Products Regulatory  Agency
(MHRA) did define BZP as a medicinal prod-
uct [81] and actively prosecuted some suppliers.
However, when mephedrone (4-methylmeth-
cathinone) became widespread in the UK after
late 2009, the MHRA decided that mephedrone
could not be treated as a medicinal product [82].
The MHRA referred to the above definition,
noting that mephedrone was commonly sold
as ‘bath salts’, or “plant food” or was otherwise
labelled as mot for human consumption’. It
therefore decided that mephedrone failed the
first limb of the definition. Since at the time,
there was essentially no information in the pub-
lished scientific literature concerning the phar-
macological properties of mephedrone, it was
probably concluded that the second limb of the
definition could not apply either. The European

Court has made it clear that the pharmacological
properties of a product must be demonstrated
by national medicines agencies if a substance is
to qualify as a medicinal product, and that the
onus in cases of classification is on the medicines
agencies to prove that a product has such an
effect, not for the supplier to show that it does
not. Since most of the new substances recently
encountered are never advertised overtly for
human consumption, and are hardly men-
tioned in the established literature, then they
would presumably fall into the same category
as mephedrone, i.e. they could not be classed
as medicinal products. Unless the definition of
a medicinal product is revised, then this situa-
tion is unlikely to change. Hughes and Winstock
[83] have discussed the control of novel sub-
stances based on medicines legislation and other
forms of marketing regulation. As discussed by
Winstock and Ramsey [84], an unintended con-
sequence of medicines legislation is that distrib-
utors cannot disclose the true purpose of their
product without risking prosecution.

The Australian Government proposed in late
2011 that synthetic cannabinoid receptor ago-
nists and certain other new substances should be
included in the Therapeutic Goods Act, 1989 [85].

Consumer Protection Legislation

Consumer protection legislation could limit
the number of vendors entitled to supply cer-
tain substances and require that those vendors
demonstrate that their product meets particular
standards on product safety. These could include
age restrictions on sales, requirements that they
are sold with information on dosage levels and
side-effects, and controls on marketing and
packaging. Civil or criminal sanctions could be
applied for breaches of the legislation. Several
recent reports have come to the conclusion that
consumer protection legislation could provide
a useful method of controlling the supply of
novel substances. These included the Demos
report for the UK Drug Policy Commission [10],
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and the ACMD [45]. In Sweden, the Ordinance
on Prohibition of Certain Goods Dangerous
to Health [86] lists substances that are not oth-
erwise classified as narcotics. This includes
gamma-butyrolactone (GBL) and 1,4-butanediol
(1,4-BD) (where permits are provided for legiti-
mate use) as well as a number of synthetic can-
nabinoid receptor agonists.

In 2011, the New Zealand Law Commission
published a report on regulating drugs includ-
ing a review of the New Zealand Misuse of
Drugs Act [87]. A major impetus for that report
was the emergence of a rapidly evolving mar-
ket in new psychoactive substances. Despite
the fact that a ‘Restricted Substances’ category
is available (and was used for BZP - see ear-
lier), and that analogue controls are also part
of the existing Act, it was concluded that a
new regime of drug regulation was required,
which would replace both of those mecha-
nisms. The Commission proposed a form of
consumer protection with elements of the
‘Restricted Substances” regime. Thus there
would be restrictions on the sale of novel sub-
stances to persons under the age of 18, restric-
tions on advertising and restrictions on where
they could be sold. An independent regulator
would be established to determine applications
from suppliers. If the regulator decided that a
substance was so harmful that it should not be
approved then that substance would be added
to the prohibited drugs list. The system would
not cover solvent misuse, where it was thought
the existing Hazardous Substances and New
Organisms Act 1996 should be adequate. In July
2012, the New Zealand Government announced
that it would adopt the recommendations of the
Law Commission [88]. These new regulations
would place the burden on the ‘legal highs’
industry to prove that its products were low
risk, where the approval process would be sim-
ilar to that for medicinal products.

In the UK, the control of certain volatile
solvents was mentioned earlier; the Cigarette
Lighter Refill (Safety) Regulations 1999 being

an example of specific consumer protection. In
Italy, ‘Spice” products were confiscated because
they were not labelled in Italian [26]. There are
otherwise few examples of the successful use of
this approach, but if it is felt that existing con-
sumer protection legislation is insufficient then
it could be amended.

International-level Initiatives

From the foregoing discussion, it is clear
that the problem of whether and how to con-
trol new substances is being tackled in many
different ways by different countries. The sub-
stances concerned are available everywhere,
often via Internet retail sites, and there is a need
for more co-ordinated action. Yet, despite the
early lead taken in drug control by the WHO
and UN agencies, the current world-wide
concern with new substances has not been
adequately reflected by these international
bodies. The 34th meeting of the WHO Expert
Committee on Drug Dependence (ECDD) took
place in 2006. Following a long gap, the 35th
meeting was not held until June 2012 [89]. The
following substances were listed for review:
ketamine;  dextromethorphan;  tapentadol;
N-benzylpiperazine (BZP); 1-(3-trifluoromethyl-
phenyl)piperazine (TFMPP); 1-(3-chlorophenyl)
piperazine (mCPP); 1-(4-methoxyphenyl)pip-
erazine (MeOPP); 1-(3,4-methylenedioxyben-
zyl)piperazine (MDBP); Gamma-butyrolactone
(GHB) and 1,4-butanediol (1,4-BD).

From 2006 to late August 2012, almost 200
new substances were reported to EMCDDA as
part of the EU-wide early warning system, and
it is probable that more have been found if other
countries are included. However, it is unlikely
that the ECDD would have the resources to
provide detailed reviews of this large group of
compounds, even if the information were avail-
able. Similarly, EMCDDA can only carry out
risk assessments on one substance at a time.
Between 1997, when the monitoring system
began, and late August 2012, over 250 new
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substances were reported, yet to date it has
assessed only eleven in the same time period,
including BZP (2006) and mephedrone (2010).
Of the original 11 substances risk-assessed,
eight were recommended for EU-wide control.
The remaining three are controlled in the UK,
and one of them (GHB) is now under inter-
national control (Schedule IV of the UN 1971
Convention). Since then, the EMCDDA has also
undertaken risk assessments of 4-MA (2012)
and 5IT (2013).

Other Control Options and Future
Developments

Alcohol and tobacco products are each the
subject of specific controls, such that the law
defines where, when and to whom such prod-
ucts may be sold, and sets up the concept of
licensed premises. Despite the fact that these
two products may be far more harmful than
controlled drugs [90, 91], the licensed sale of
new products would probably be unacceptable
to many Governments if only because it would
be argued that their harms are unknown.

Some scope might exist for a more compre-
hensive control of chemical substances. This
was first put forward by the Royal Society of
Arts in 2007 in a review of the UK Misuse of
Drugs Act, 1971 [14]. This could bring together
various pieces of currently overlapping legis-
lation, for example, control of precursors, poi-
sons, medicines, chemical weapons, solvents,
other hazardous materials as well as including
new psychoactive substances [92] into a single
‘Harmful Substances Act’.

There is the possibility of modifying current
legislation to allow classification to depend on
the type of offence [92]. At present, substances
are placed in different schedules largely as a
means of determining a gradation of penal-
ties. While it is not appropriate here to discuss
the merits or otherwise of decriminalisation or
even legalisation of drugs, offence-dependent
classification could provide a means of, for

example, decriminalising possession of a lim-
ited group of substances, while retaining more
severe penalties for activities such as produc-
tion, importation and supply. This need not
represent a radical step since, as described ear-
lier, there are examples from several countries
where simple possession of new substances is
not a criminal offence.

The procedures for monitoring new substances
at an international level, including the European
Early Warning System [7,8] are described in
(Chapter 2). A number of weaknesses have been
recognised in the 2005 Council Decision. These
include: the problem of confirming psychoac-
tivity when no scientific data may be available;
the exclusion of substances used to manufacture
medicinal products, where there was no clear
distinction between an active pharmaceutical
ingredient and a precursor such as mCPP; the
limitations posed by restricting risk-assessments
to one substance at a time; the lack of time and
resources to carry out even limited pharmaco-
logical and toxicological testing; and the lack
of flexibility in control options. In late 2011, the
European Commission announced that it would
strengthen its anti-drugs policy [93] particularly
with reference to new substances, and include a
review [94] of the current Council Decision.

The UK Government has been open to new
ideas in drugs control, and the examples of
generic definitions, import controls and tem-
porary legislation were discussed earlier.
Nevertheless, in the minds of many, there is still
some way to go in updating the law to recog-
nise the realities of the modern world.
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INTRODUCTION

The emergence of novel psychoactive sub-
stances that are not controlled under exist-
ing drug laws is not a new phenomenon.
However, over the past few years, the acceler-
ating pace of globalisation and the innovation
it has brought has allowed the unprecedented
growth in both the number and availability of
these substances. In the European Union (EU),
24 novel psychoactive substances were iden-
tified for the first time in 2009, 41 in 2010, and
49 in 2011. Currently, more than 250 substances
are monitored by the EU Early warning system
on new psychoactive substances [1,2]. Many of
the novel substances that appear on the market
have been previously described in the scientific
and patent literature, or are structural modi-
fications of these substances. In most cases it
appears that entrepreneurs have searched this
literature for suitable substances, apparently

Novel Psychoactive Substances.
DOI: http://dx.doi.org/10.1016/B978-0-12-415816-0.00002-X

paying particularly close attention to those that
have the potential to mimic the effects of well-
known controlled drugs such as amphetamine,
3,4-methylenedioxy-N-methylamphetamine
(MDMA) or cocaine. In other cases novel sub-
stances may emerge from the diversion and
misuse of medicines (such as ketamine or pre-
gabalin). While to a lesser degree, as discussed
in Chapter 14, plant-based substances may also
emerge (such as kratom, kava kava and Salvia
divinorium).

Until approximately the mid-2000s, most
of the novel substances that emerged in the
EU were produced from chemical precursors
in clandestine laboratories and distributed
through the same channels used by the illicit
drug market. Such substances became known
as ‘designer drugs’ [3-6]. A classic example of
this phenomenon is the emergence of ‘ecstasy’
(MDMA) [3,4,7], which rapidly established
itself on the drug market in the United States

© 2013 Elsevier Inc. All rights reserved.
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in the mid-to-late 1980s [3,4,8] (although often
called a ‘designer drug’, MDMA was ini-
tially sold openly by mail order and in bars in
Texas, for example) and the European market
in the early 1990s [9,10]. More recently, a sec-
ond diverse group of largely synthetic sub-
stances have appeared, known as ‘legal highs’,
which take advantage of cheap organic chemi-
cal synthesis in emerging economies such as
China, along with expedited cargo and courier
services. Using sophisticated marketing tech-
niques these substances are sold through the
Internet and bricks and mortar shops (often
known as ‘head’ or ‘smart’ shops). However,
there is also some overlap with the illicit drug
market and they may also be sold by street-
level drug dealers. The supply of novel psycho-
active substances is covered in more detail in
Chapter 3.

Undoubtedly, the licit nature of these sub-
stances will increase their attractiveness to
producers, distributors, retailers, established
drug users and even individuals who typi-
cally do not use controlled (illicit) drugs. At
least initially, however, many of these sub-
stances are used only by a small number of
people, often with a specialised knowledge
or interest in them (‘innovators’ or ‘psycho-
nauts’). However, over time, broader interest
in some of these substances may develop and
they may gain a foothold in the market, lead-
ing to more widespread diffusion. Initially this
includes diffusing to groups such as club-goers
(‘early adopters’) and, in some cases, eventu-
ally to sections of the broader population ('later
adopters’). Mephedrone (4-methylmethcathi-
none), a synthetic cathinone derivative, and
‘Spice’, herbal smoking mixtures that contain
synthetic cannabinoid receptor agonists, pro-
vide examples of such patterns of diffusion.
On occasion, often without the knowledge of
the user (and sometimes without the knowl-
edge of producers/dealers), novel psychoac-
tive substances have been used as substitute for
active ingredients in illicit drugs. These include

meta-chlorophenylpiperazine  (mCPP), para-
methoxyamphetamine (PMA) or para-methox-
ymethylamphetamine (PMMA) in tablets sold
as ecstasy [11] and the use of 4-methylampheta-
mine in powder or pastes sold as amphetamine.
In some cases, users may be at risk of harm
caused by these novel substances [12].

Those new substances that do diffuse
beyond small groups - such as gamma-
hydroxybutyrate (GHB) [13-17] in the 2000s —
may pose significant social and health risks to
society. In order to take appropriate measures
to minimise these harms, a range of stakehold-
ers, including policy makers, practitioners, and
researchers need access to timely evidence-
based and authoritative information on these
substances and trends in their use. It is here
that drug information systems play a critical
role in detecting, identifying, and monitoring
such substances, as well as helping to inform
the responses that are likely to be required. This
chapter provides an overview of some of the
most important monitoring systems in place at
the national, regional and international level.
The EU Early warning system on new psycho-
active substances is described in some depth,
alongside an overview of the risk assessment
process and an accompanying case study on the
synthetic cathinone derivative mephedrone.

Attempts to monitor novel psychoac-
tive substances increasingly struggle to keep
pace with a sophisticated, highly innovative
and fast moving market where entrepreneurs
actively seek out new substances and market-
ing strategies [18]. For this reason it has become
necessary to develop new ways of detecting,
identifying and monitoring novel substances.
The final section of the chapter presents a num-
ber of the more promising novel approaches,
including wastewater analysis, leading-edge
indicators (such as Internet monitoring and
the use of hospital emergency data), along-
side a review of findings from some of the first
European studies on the prevalence of use of
novel psychoactive substances.
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DEFINITIONS

Over the last 20 years, a variety of terms and
definitions have been used for novel psychoac-
tive substances that emerge on the market and
are not under international control [19]. Here we
briefly review those relating to the experience in
the EU, while recognising that other definitions
and terms are used in different settings.

In the EU, a new synthetic drug [20] has been
defined as one that had a limited therapeutic
value, and is not listed under the 1971 United
Nations Convention on Psychotropic Substances
[21], but which poses a comparably serious
threat to public health as those substances listed
in Schedules I and II to that Convention. In this
context, the term ‘new’ is not intended to refer to
newly invented, but rather to a ‘newly available’
or a ‘newly misused” substance. In practice, most
‘new’ drugs were first described in the scientific
and patent literature many years ago as part of
legitimate research and development but have not
been widely available or used. For practical pur-
poses, a ‘designer drug’ is probably best thought of
as a psychoactive substance produced from chemi-
cal precursors in a clandestine laboratory, which,
by slight modification of the chemical structure,
has been intentionally designed to mimic the
properties of known psychoactive substances, and
which is not under international control.

Currently in the EU a new psychoactive sub-
stance is defined as a new narcotic drug or a new
psychotropic drug in pure form or in a prepa-
ration, that has not been scheduled under: 1)
the 1961 United Nations Single Convention on
Narcotic Drugs [22], and that may pose a threat
to public health comparable to the substances
listed in Schedule I, II or IV; or, 2) the 1971
United Nations Convention on Psychotropic
Substances [21], and that may pose a threat
to public health comparable to the substances
listed in Schedule I, II, IIT or IV. This definition
is used by the Council Decision 2005/387/JHA,
which is the legal instrument that establishes the
basis for the information exchange mechanism

(known as the EU Early warning system), the
risk-assessment and control of new psychoactive
substances at the level of the EU [23].

More recently, the concept of ‘legal highs’
has been used as an umbrella term for unregu-
lated novel psychoactive substances, or products
claiming to contain them, which are intended to
mimic the effects of controlled drugs. The term
encompasses a wide range of synthetic and/or
plant derived substances and products. These
may be marketed as ‘legal highs’ (emphasising
‘legality’), ‘herbal highs’ (stressing the natural/
plant origin), as well as ‘research chemicals” and
‘party pills’. These products are often deliber-
ately misbranded in an effort to disguise the fact
that they are intended for use in humans and to
hide the identity of the active substance.

So-called ‘legal highs’ are usually sold via
the Internet or in bricks and mortar shops (often
known as ‘head’ or ‘smart’ shops). In some cases
they are intentionally mislabelled with regard
to their intended use (e.g. labelled as ‘not for
human consumption’, ‘plant food’, ‘bath salts’,
‘room odourisers’) and the active substances that
they contain. This ‘legal highs” market can be dis-
tinguished from other drug markets by the speed
at which suppliers circumvent drug controls by
offering new alternatives to restricted products.

THE IDENTIFICATION, RISK
ASSESSMENT AND MONITORING
OF NOVEL PSYCHOACTIVE
SUBSTANCES

Novel psychoactive substances appearing on
the drugs market in Europe have historically
belonged to a small number of chemical fami-
lies, with the phenethylamines and tryptamines
accounting for the majority of reports to the
EU Early warning system (EU EWS). In the
past decade, however, increasing numbers of
novel psychoactive substances from an expand-
ing range of chemical families have been
reported (see Fig. 2.1). The identification of
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New psychoactive substances notified for the first time to the European Early warning system (EWS)
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FIGURE 2.1 Number and main groups of new psychoactive substances identified by the European Union Early
warning system [24]. Phenethylamines encompass a wide range of natural or synthetic substances that may exhibit stim-
ulant, entactogenic or hallucinogenic effects. Examples include the synthetic substances amphetamine, methamphetamine
and MDMA (3,4-methylenedioxy-methamphetamine), and mescaline. Tryptamines include a number of substances that
have predominantly hallucinogenic effects. The main representatives are the naturally occurring compounds dimethyl-
tryptamine (DMT), psilocin and psilocybin (found in hallucinogenic mushrooms) as well as the semi-synthetic lysergic acid
diethylamide (LSD). Piperazines are best represented by two synthetic substances — mCPP (1-(3-chlorophenyl)piperazine)
and BZP (1-benzylpiperazine), both of which are central nervous system stimulants. The principal active components in
khat (Catha edulis Forsk.) are cathinone and cathine (norpseudoephedrine) which have stimulant effects [25]. The main cathi-
none derivatives are the semi-synthetic methcathinone and the synthetic compounds mephedrone, methylone and MDPV
(3,4-methylenedioxypyrovalerone). Synthetic cannabinoid receptor agonists are functionally similar to delta-9-tetrahydro-
cannabinol (THC), the active principle of cannabis. Like THC, they bind to the same cannabinoid receptors in the brain and
have hallucinogenic, sedative and depressant effects. More correctly designated as synthetic cannabinoid receptor agonists,
although often referred to simply as synthetic cannabinoids, many of the substances are not structurally related to the ‘clas-
sical” cannabinoids, i.e. compounds, like THC. They have been detected in herbal smoking mixtures such as ‘Spice” [26,27].

novel psychoactive substances is a specialised
task, primarily associated with forensic and
toxicological analysis. At the time of writing in
2012, about one novel psychoactive substance
is identified in one of the countries of the EU
every week.

Other substances reported to the EU EWS
include various plant-derived and synthetic

psychoactive substances (e.g. indanes, benzodi-
furanyls, narcotic analgesics, synthetic cocaine
derivatives, ketamine and phencyclidine deriv-
atives), which do not strictly belong to any of
the previous families. Also included here are a
small number of medicines as well as designer
medicines (derivatives of medicines). Further
information on the drug families mentioned

NOVEL PSYCHOACTIVE SUBSTANCES



THE EU EWS INFORMATION EXCHANGE 33

here can be found on the EMCDDA Drug pro-
tiles webpages [28].

Assessing the risks and harms related to
novel psychoactive substances is high up on
the political agenda. Recent efforts to index
risks and harms associated with novel, as well
as known psychoactive substances, have been
undertaken using expert panels based on the
Delphi method and scoring schedules [29,30].
These studies provided a framework for the
development of the EU operating guidelines
for risk assessment presented later in this chap-
ter [31]. Most of the problems highlighted by
the studies undertaken with established drugs
(such as heroin, cocaine and MDMA) are exac-
erbated when attempting to assess the risks and
harm associated with novel psychoactive sub-
stances. Here the available information is even
more limited; pharmacological, clinical and epi-
demiological studies rarely exist, and reliance
on anecdotal and soft data is often a necessity.
Wherever possible, the risks associated with
use of novel psychoactive substances tend to be
judged in relation to other known substances.

The monitoring of novel psychoactive sub-
stances may take different forms. Once iden-
tified, a new substance can be tracked, for
example by the EU EWS to ensure it does
not constitute a threat and that prevalence
levels remain negligible or low. More inten-
sive surveillance methods are appropriate
on the rare occasion that a new substance dif-
fuses more widely, and succeeds in finding a
foothold in the illicit drug market or is linked
potential public health risks and harm. As
trends develop over time, routine epidemio-
logical information, such as that from general
population and school-based surveys, can
be used to monitor the diffusion of these sub-
stances. With the knowledge that new trends
in drug use tend to emerge within restricted
social groups and geographical settings, more
focused qualitative and specialised information
sources can make a valuable addition to routine
data [32].

THE EU EWS INFORMATION
EXCHANGE

Following the emergence of MDMA (ecstasy)
and other synthetic drugs on the European drug
market in the early 1990s [9,10], a consensus was
reached on the need for an EU-wide response.
This led to the establishment of the EU Early
warning system (EU EWS) in 1997 [20,33]. At
this time, as noted earlier, most new drugs were
produced in clandestine laboratories and dis-
tributed through the same channels used by
the illicit drug market [34,35]. There was also a
concern that the new EU mechanism should not
impact on human and animal health by unnec-
essarily restricting the availability of substances
with therapeutic value or lead to a large number
of obscure chemicals becoming controlled under
drug laws. Between 1997 and 2005, the number
of drugs reported through the mechanism was
relatively low [20]. Many of these quickly dis-
appeared, but those that appeared to pose a sig-
nificant threat underwent risk assessment [36],
and, as a result, some were subjected to control
measures by EU countries [37].

In 2005, the original early warning system
was strengthened under the provisions of the
Council Decision 2005/387/JHA [23]. This
rapid-response mechanism has three stages: i)
information exchange (known as the European
Union Early warning system); ii) risk assess-
ment; and iii) control [38]. The EMCDDA, in
collaboration with its network of national early
warning systems, plays a central role in detect-
ing novel psychoactive substances, assessing
their characteristics and, if necessary, paving
the way for eventual control measures.

The EWS operates in real time and pro-
vides a rapid channel for dissemination and
awareness-raising. It collects, appraises and
disseminates information on new substances
and products that contain them. Once a new
substance is identified, it is logged in the EWS
database (the EMCDDA European database
on new drugs; EDND) [1] and information is

NOVEL PSYCHOACTIVE SUBSTANCES



34 2. MONITORING NOVEL PSYCHOACTIVE SUBSTANCES

then collated and shared on its manufacture,
traffic and use. The EMCDDA, Europol (the
European Police Office) and the European
Medicines Agency (EMA) all contribute to the
system. If the EMCDDA and Europol consider
that information collected on a substance merits
an active follow-up, a Joint Report is prepared
and presented to the European institutions. The
analysis provided in this report is used by EU
decision makers to determine if a formal risk
assessment is required.

In addition to monitoring novel psychoac-
tive substances, the EWS assists in the identifi-
cation, monitoring and exchange of information
on emerging trends for known illicit drugs
(e.g. the recent heroin drought experienced by
some European countries) [39], and on possi-
ble public health-related problems (e.g. anthrax
outbreaks). The system also allows the collec-
tion and exchange of information on misused
psychoactive medicines as well as suspected
adverse reactions related to these that are
reported under the EU pharmacovigilance sys-
tem [40].

Risk Assessment

The Council Decision 2005/387/JHA also
provides for an assessment of the risks associ-
ated with new substances. The risk assessment
component is an important instrument to sup-
port decision-making on novel psychoactive
substances at EU level, adding value to national
actions in this area. Formal risk assessments are
rare, with only two conducted from 2005 until
the writing of this chapter in 2012: 1-benzylpip-
erazine (BZP) in 2007 [41], and 4-methylmeth-
cathinone (mephedrone) in 2010 [42].

Risk assessments are conducted by the
EMCDDA Scientific Committee; however, the
decision on whether to subject the substance to
control measures across the EU countries is a
political one. Should this option be taken, then
EU countries have to introduce legislation to
control the substance within one year.

In 2009, the EMCDDA published risk assess-
ment operating guidelines [31], whose princi-
pal aim is to provide a sound methodological
and procedural basis for carrying out a risk
assessment, including providing a conceptual
framework for consideration of risk. A risk
assessment takes into account all factors which
according to the UN Conventions (1961 [22] or
1971 [21]) would warrant placing a substance
under international control.

The risk assessment process reviews the pos-
sible health and social risks of the substance
and the implications of placing it under con-
trol. In general, the scientific knowledge on a
novel psychoactive substance will accumulate
over time and as experience with the substance
develops. In the interim, risk assessments will
have to be based on a broad range of avail-
able evidence, the quality of which needs to be
appraised. Data reliability and relevance need
to be assessed and weighed separately. For
example, unpublished recent data may be con-
sidered to have a lower formal quality, but still
may be considered relevant.

An assessment of the risk-benefit ratio of a
novel psychoactive substance is also needed.
Factors including whether the substance has
legitimate uses, such as potential therapeutic
benefits, industrial use or other economic value
may be taken into account. Indeed, substances
with a known therapeutic value or those that
are used to manufacture medicinal products
may be exempted from risk assessment. At the
risk assessment stage, the prevalence of use of
a new substance will usually be low. Here the
majority of the available information comes
from anecdotal reports, forensic and toxicol-
ogy laboratories and law enforcement agencies.
Triangulation of ethno-epidemiological methods
are required to assess the extent of use among
limited user groups and an expert judgement
needed on the likelihood that use of a novel
psychoactive substance will spread. Reference
to similar known substances in evaluating the
possible risks of a new substance can be helpful.
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The concept of risk includes both the ele-
ment of probability that some harm may occur
(usually defined as ‘risk’) and the degree of
seriousness of such a harm (usually defined as
‘hazard’) [31]. Substance-related risks can origi-
nate from several sources and it is vital to clar-
ify their type and origin. The risk assessment
conceptual framework differentiates between
a) sources from which substance hazards ema-
nate, and b) types of hazardous effects that may
be caused by substance use. Acknowledging
the problems of interaction between different
domains of hazard and harm, the risk assess-
ment process has adopted a semi-quantitative
expert judgement approach drawing broadly
on the above categories.

Case Study: Mephedrone Risk Assessment

In 2010, increased evidence of the use and
availability of the synthetic cathinone mephe-
drone [43] within the EU countries prompted
decision makers to request that the EMCDDA
Scientific Committee assess the health and
social risks of the drug. The main findings of
the risk assessment are summarised below [42].

At the time of the risk assessment, there
were no published formal studies that had
examined the effects of mephedrone in humans
or animals. Users reported psychological and
behavioural effects similar to known stimu-
lants, such as improved mental function,
euphoria, decreased hostility, general stimula-
tion and mild sexual stimulation [44]. They also
reported a number of adverse effects such as
sweating, palpitations, chest pain, nasal irrita-
tion, bruxism (teeth grinding), nausea, tachy-
cardia, agitation and paranoia. In terms of acute
toxicity, evidence suggests that patients typi-
cally present with sympathomimetic features
(dilated pupils, agitation, tachycardia, and
hypertension); severe clinical features including
seizures, significant hypertension, and arrhyth-
mias were also reported in a small number of
cases [45]. Whilst withdrawal symptoms were
not problematic for most users, there were

reports of users experiencing strong cravings
for mephedrone [42]. In some cases these were
reported to be stronger than those experienced
with other stimulants [42]. Mephedrone was
detected in a number of post-mortem blood
and/or urine toxicology screening at the time
of the risk assessment, but only two deaths had
been documented with mephedrone assumed
to be the sole cause (one in the UK and one in
Sweden) [42].

In the absence of representative studies,
prevalence rates for mephedrone proved dif-
ficult to estimate. Non-representative studies
reported lifetime use of mephedrone at around
40% among readers of Mixmag, the dance music
and clubbing magazine published in the UK
[44], 20% amongst a group of Scottish students
[46] and 40% for a focus group of school chil-
dren from Northern Ireland [47]. Qualitative
reports identified mephedrone use in other
countries but provided no information on con-
sumption levels [42]. The evidence suggested
that mephedrone was being combined with
alcohol, cannabis, cocaine, and ecstasy [42].

Consumption of mephedrone was reported
in a number of sub-populations, including
among night clubbers, students, “psychonauts’,
opiate injectors and gay men [42]. Users were
reported to be aged between their late teens
and late twenties, and predominantly male [42],
although both younger and older users were
identified in studies from the UK. Mephedrone
was reported to be used in a similar way to
cocaine or ecstasy in nightlife settings, with rec-
reational weekend use a commonly reported
pattern. A limited number of users appeared to
progress to daily use [42].

The analysis of seised and purchased
mephedrone showed quality and purity to be
as generally high [42]. Sources for purchase
of mephedrone included the Internet, head
shops and street-level drug dealers [42,48].
Internet sites tended to market mephedrone as
a ‘research chemical’, “plant food’ or ‘bath salts’,
in order to take advantage of legal grey areas
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in consumer protection and marketing regula-
tions. Internet monitoring found the number
of sites selling mephedrone increased substan-
tially between December 2009 and March 2010,
but decreased immediately after the UK con-
trolled the drug in April 2010 [42].

Seizures of mephedrone were reported by
22 EU countries as well as two other countries
that report to the EMCDDA. The largest sin-
gle seizure of more than 130kg occurred in the
Netherlands in October 2009 [42]. Mephedrone
had also been detected through pill testing
schemes or ad-hoc test purchases in six coun-
tries [42]. Some seizures of mephedrone tablets
had logo imprints indicating they were being
sold to users as ‘ecstasy’. Several countries
reported information on legal production and
distribution from Asia and in particular from
China, with European suppliers responsible for
final packaging prior to sale. Seizures of tablet-
ing machines used for mephedrone process-
ing also suggest the involvement of organised
crime in the preparation of the drug for sale on
the illicit market [42].

The risk assessment report concluded with
a summary of the main findings regarding the
health and social risks of mephedrone. The
limited scientific evidence available for draw-
ing conclusions and need to exercise care when
interpreting the findings of the risk assessment
exercise was reiterated. The report concluded
with consideration of the possible conse-
quences of controlling mephedrone: a decision
to control this drug has the potential to reduce
availability and use of the drug; however, it
was also acknowledged that control measures
could create an illicit market with the associ-
ated risk of criminal activity.

Following the risk assessment policy mak-
ers decided that EU countries should take the
necessary measures, in accordance with their
national law, to submit mephedrone to con-
trol measures and criminal penalties, as pro-
vided for under their obligations under the
United Nations Convention on Psychotropic

Substances, 1971 [49]. Although 15 countries
had already controlled the substance by the
time of this decision, the requirement for all
EU countries to control the drug enabled bet-
ter cooperation between judicial authorities and
law enforcement agencies across the EU.

National European EWS Networks

The EU EWS is a multidisciplinary network
consisting of the national early warning sys-
tems of the 27 EU countries, Croatia, Turkey,
and Norway. At the heart of these systems is
data on the identification of novel substances
from forensic and toxicological laboratory net-
works. To varying degrees, these data are sup-
plemented by information drawn from sources
that include, health and care systems, medi-
cine agencies, law enforcement agencies, key
informants (such as users, organisers of music
festivals, owners and staff of clubs), the media
and the Internet. Overall, such an approach
allows the collection, assessment and rapid
reporting of information on the appearance of
new substances found at national level to the
EMCDDA [50]. The organisation and function-
ing of the national EWS is a national responsi-
bility. While these systems have developed to
meet national needs, they draw on a common
format and guidelines to provide information
to the EU EWS.

Presented below are two examples of
national EWS, the UK and France, as well as
the Nordic Network for the Current Situation
of Drugs (NADiS) that is a collaborative
effort at regional level. In addition, the Drug
Information Monitoring System (DIMS), which
is at the core of the Dutch EWS, is discussed
later in relation to pill testing.

The UK EWS

Prior to the introduction of the EU EWS in
1997, the UK had set up and managed an infor-
mal early warning system since the mid-1990s.
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Consisting of representatives from forensic sci-
ence laboratories in Europe, its primary function
was to circulate information and analytical data
on the new synthetic substances that started to
appear in the early 1990s. Since 1997 the primary
role of the UK EWS has been to report informa-
tion to the EMCDDA, as well as disseminate
data and information received from EMCDDA
to the members of the UK EWS. The network
has a broad membership, including government
departments, law enforcement agencies, health-
care agencies and academics, forensic science
laboratories and toxicology laboratories. Whilst
most data comes from the latter two, academic
departments also play a significant role, particu-
larly in relation to analysis of amnesty bin and
Internet test purchase samples [48,51-55]. The
UK EWS also benefits from important clinical
input allowing collection of unique data from a
specialist centre in London on the clinical pat-
terns of toxicity associated with NPS. The UK
EWS operates as an independent information
provider and is not directly involved in the risk
assessment of new substances nor in policy mat-
ters; risk assessment and advice to the UK gov-
ernment are undertaken by the UK Advisory
Council on the Misuse of Drugs (ACMD).

More recently, on behalf of Home Office,
the UK EWS has been involved in providing
information to support the assessment of new
substances that may be subject to a temporary
control in the UK. The detection and identifi-
cation of novel substances in the UK has been
improved recently with the establishment of
the Forensic Early Warning System (FEWS).
This is done by: analysing samples suspected
to contain novel substances that have been col-
lected from a range of sources including online
and bricks and mortar shops, music festivals
and law enforcement agencies; creating chemi-
cal reference standards to help with the identi-
fication of novel substances; working with the
UK Border Agency in order to better detect and
detain suspicious packages; and, rapidly iden-
tifying novel substances in emergency cases

involving serious toxicity (including fatalities).
Analytical data and related contextual infor-
mation (such as information on packaging) on
novel substances identified by FEWS is pro-
vided to the UK EWS, which, in turn, is for-
mally reported to the EU EWS [56].

The French EWS

The French EWS, known as the Systeme
d’Identification National des Toxiques et
Substances (SINTES) was established in 1999
within the French Monitoring Centre for Drugs
and Drug Addiction (Observatoire Frangais des
Drogues et des Toxicomanies; OFDT) [57]. At
that time the authorities were concerned that
the growing popularity of the ‘techno’ dance
music movement would lead to the emergence
of new substances. Initially, a network of local
partners was formed, with a network of moni-
toring centres set up in 2001 covering the major
French cities.

SINTES focuses on the identification of sub-
stances and products on the illicit market and
ensures real-time transmission of informa-
tion. It is supported by the Recent Trends and
New Drugs (Tendances Récentes et Nouvelles
Drogues; TREND) surveillance system [58],
which provides more in-depth information
on use, including a description of users, sub-
stances used, use patterns, and, where possible,
consequences in populations with a high preva-
lence of use. TREND also monitors local mar-
kets and micro-trafficking (i.e. the availability,
accessibility, price and substances on the mar-
ket at local level).

In 2006, the scope of the surveillance activi-
ties of SINTES, which had previously been
limited to synthetic substances, was extended
to include all types of illicit drugs. Coverage
was also extended to include all regions of the
country. At the same time it was divided into
an ‘observation’ function and a ‘monitoring’
function, based on two different data collection
approaches. The annual ‘observational” surveys
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of SINTES provide information on the compo-
sition of a substance in circulation on the basis
of simultaneous collection of drug samples for
laboratory analysis, as well as a questionnaire
from drug users. They supplement the data
resulting from seizures by providing a snapshot
of the composition of substances used or poten-
tially available to users.

The Nordic Countries: Nordic-NADIiS

The Network for the Current Situation of
Drugs (NADIS) was set up as a national net-
work in Sweden in 2000. In 2003, Denmark
joined the network followed by Norway in
2004, Finland in 2006, and Iceland in 2011, thus
establishing a broader cross-border collabora-
tion (the national EWS for Denmark, Finland,
Sweden and Norway report individually to the
EU EWS). The extended network, known as the
Network for the Current Situation of Drugs in
Nordic countries (Nordic-NADIS), is an expert
system that involves key national institutions
with competence in the field of new psychoac-
tive substances, including the police, medical
care and health institutes. The purpose is to
enhance collaboration and increase knowledge
on novel substances, the way in which they
are used, and their possible medical use, ulti-
mately, with the aim of possible regulation at
the national level. The work of the network is
operationalised through a web-based informa-
tion exchange platform (NADIS web).

INTERNATIONAL, REGIONAL
AND NATIONAL DRUG
MONITORING SYSTEMS

Over recent decades, a number of specialised
drug information systems outside of the EU
have developed the capacity to monitor new
and emerging trends in drug consumption. A
number of other regional and national models,

as well as some at the international level, will
be presented in the following section.

National Drug Monitoring Systems

USA

The United States Drug Enforcement
Administration (DEA) (Department of Justice)
[59] is responsible for drug scheduling and
control. As such it receives reports on new
drugs from poison control centres, hospi-
tals and law enforcement. Where necessary
it has the authority to temporarily control a
substance under emergency scheduling. The
Office of Diversion Control maintains a public
list on drugs and chemicals of concern, includ-
ing novel psychoactive substances. The list
includes brief summaries of licit uses, chem-
istry, pharmacology, user population, illicit
distribution and control status. The National
Forensic Laboratory Information System
(NFLIS) [60] is a programme of the DEA that
systematically collects drug identification
results and associated information from drug
cases which have been submitted to and ana-
lysed by federal, state and local forensic labo-
ratories. They publish annual reports which
provide insight into which known drugs are
most used in non-medical circumstances.

SENTRY was an Internet-based programme
run by the DEA, which primarily collected
information on synthetic drugs of abuse in
order to identify new trends at an early stage.
Although SENTRY was primarily focussed
on drugs produced via a chemical process, it
also monitored prescription drugs, over-the-
counter medication, chemicals involved in the
manufacturing of synthetic drugs and botani-
cal substances and extracts. Registered users
accessed SENTRY through a secure URL or via
the National Drug Intelligence Centre (NDIC)
[61] site and submitted information which was
then verified by the NDIC to ensure accuracy
and reliability of information. This qualita-
tive/anecdotal information was then combined
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with additional data collected by the NDIC to
produce a DrugAlert Watch (when a pattern of
synthetic drug-related activity is first identified)
and/or a DrugAlert Warning (when a trend is
first detected). At the warning level, agencies
could respond to the trend with formal action.
For example, law enforcement agencies could
identify and target the supply source for local
distributors, or treatment providers could begin
formal studies into short- and long-term physi-
cal and psychological effects of abuse of the
drug. The SENTRY project ended in November
2011, and the NDIC closed in June 2012.
Established in 1976 by the National Institute
on Drug Abuse (NIDA), the Community
Epidemiology Work Group (CEWG) [62] is
a network of researchers from the USA and
selected third countries which meet to dis-
cuss the current epidemiology of drug abuse.
It meets biannually to provide on-going com-
munity-level public health surveillance of
drug use. Multiple sources of information are
used to indicate characteristics of drug abuse
trends and different types of drug abusers.
Admissions to drug abuse treatment programs,
drug-involved emergency department reports,
seizure data, drug-related deaths reports, arres-
tee urinalysis or other toxicology results, sur-
veys of drug use and the poison control centre
data are used by several or most of the CEWG
area representatives. Following the CEWG
meeting a report is produced annually based
on the presentations of the representatives.
Placing a particular focus on new substances,
the CEWG held a special session at the June
2010 CEWG meeting, ‘New Drugs: United
States and International Perspectives’. In June
2012, NIDA and EMCDDA co-organised the
‘New and emerging psychoactive substances:
Second interdisciplinary forum’ [63], which
gathered over 300 participants from 72 coun-
tries. This conference, which built on the First
international multidisciplinary forum on new
drugs organised by the EMCDDA in Lisbon in
May 2011 [64], focused on new and emerging

synthetic and natural drugs, such as synthetic
cannabinoid receptor agonists (e.g. ‘Spice’) and
stimulants (e.g. cathinones).

The CEWG has often been the first to report
emerging drug trends in the USA. These
include: the abuse of the sedative-hypnotic, flu-
nitrazepam, in 1992; the rise of ecstasy and club
drugs in 1996 and their decline in 2001; and the
occurrence of fentanyl-contaminated heroin in
2006 [65].

The Substance Abuse and Mental Health
Services Administration (SAMHSA) [66] is
responsible for reducing the impact of sub-
stance use and mental illness in communi-
ties in the USA. As part of this role it conducts
and publishes a number of drug-related sur-
veys and operates reporting systems, such as
the Drug Abuse Warning Network (DAWN)
[67]. The DAWN Emergency Department Data
System provides national and local-area esti-
mates of drug-related department visits, and
drug-related mortality. Among its objectives,
it seeks to identify substances associated with
drug abuse episodes as well as to detect new
drug abuse entities and combinations in order
to provide data for national, state and local
drug abuse policy and programme planning.
The DAWN network consists of information
provided on emergency department (ED) epi-
sodes related to drug abuse and information
from medical examiners on drug-related deaths
from their affiliated organisations. Since 2003,
a DAWN case has a very expansive definition
such that any ED visit related to recent drug
use or where drug use is implicated is included.
Over-the-counter medications, dietary supple-
ments, psychoactive inhalants (such as ‘pop-
pers’) and alcohol (alone or in combination) are
included in the data collection. The cases are
categorised according to the substance involved:
illicit drugs, alcohol or the non-medical use of
pharmaceuticals. Annual reports on the drug-
related emergency department admittance rates
are made, as well as periodic reports on top-
ics and trends of interest such as drug-related
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suicide attempts and underage drinking. One
critique of the system is that it may not provide
an up-to-date and accurate picture of overall
drug use nationally, as only episodes where the
patient admits to taking drugs or the hospi-
tal staff can identify drug use can be included.
Because of the large number of DAWN cases,
those involving the use of novel psychoactive
substances make up the minority. For exam-
ple, in 2008 ‘other illicit drugs’, which includes
MDMA, GHB, flunitrazepam, ketamine, PCP
(phencyclidine), LSD, and other hallucinogens
and psychoactive inhalants, were each involved
in less than 4% of ED visits involving illicit
drugs [68].

Australia

The National Drugs and Alcohol Research
Centre (NDARC) [69] in Australia is responsi-
ble for two national systems tasked with pro-
viding an early warning of new drug trends.
These are the Ecstasy and Related Drugs
Reporting System (EDRS) [70] and the Illicit
Drug Reporting System (IDRS) [71]. EDRS is
a national monitoring system for ecstasy and
related drugs intended to serve as a strategic
early warning system in identifying emerg-
ing trends of local and national interest in the
markets for these drugs. It is managed by dif-
ferent research institutions in each Australian
state or territory. The methods employed in this
system include interviews with regular ecstasy
users, interviews with key experts and analysis
of indicator data related to ecstasy and other
related drugs. This includes monitoring the
price, purity, availability and patterns of use of
ecstasy, methamphetamine, cocaine, ketamine,
GHB, MDA (3,4-methylenedioxyamphetamine)
and LSD. In 2010, mephedrone use was found
to be relatively prevalent (17% in the last 6
months) among regular ecstasy users. This sys-
tem is sensitive to trends and provides data in
a timely manner. Its sister system, IDRS, moni-
tors drug use trends across Australia for heroin,
amphetamines, cocaine and cannabis.

New Zealand

The Illicit Drug Monitoring System (IDMS)
[72] was established in 2005 and is run by the
Social and Health Outcomes Research and
Evaluation (SHORE) at Massey University. The
aim of the IDMS is to provide a brief ‘snapshot’
of illicit drug use in New Zealand. Typically,
it consists of a survey conducted among drug
users about purity, price and potency of a range
of drugs, as well as the appearance of any
new substances in the market. The 2010 IDMS
sample included frequent methamphetamine,
ecstasy and injecting drug users [73]. The inter-
views with frequent drug users were then com-
bined with secondary data sources of drug use,
such as drug seizure statistics, telephone calls
to the Alcohol and Drug Helpline, and admis-
sions to drug treatment services. The report
provides a picture of current issues, includ-
ing the rise and fall of BZP usage, which was a
widely used legal drug in New Zealand during
the early to mid-2000s until it was controlled
in April 2008 [74]. While the 2008 IDMS report
found a significant reduction in the availability
and use of BZP following its control [75], the
2009 IDMS showed some recovery in its avail-
ability, although it is yet to match the levels
observed in the years pre-control [76].

South Africa

The South African Community Epidemiology
Network on Drug Use (SACENDU) [77], estab-
lished in 1996, is a network of researchers,
practitioners and policy makers from all areas
of South Africa. Members of SACENDU meet
every six months to provide community-level
public health surveillance of alcohol and other
drug (AOD) use trends and associated conse-
quences through the presentation and discus-
sion of quantitative and qualitative research
data. Demographic information on patients,
primary substance of abuse, mode of adminis-
tration, and frequency of use are reported from
six substance abuse treatment centre sites across
South Africa. SACENDU reports regularly on
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the nature and pattern of AOD use, emerging
trends, risk factors associated with AOD use,
characteristics of vulnerable populations, and
consequences of AOD use in South Africa [78].

Although this network does not focus specif-
ically on novel psychoactive substances, within
the reports there is scope for detection of these
substances. In December 2010, methcathinone
was noted in most sites, with one particular
region reporting that 4% of patients had ‘CAT’
(a street term used for methcathinone) as a pri-
mary or secondary drug of abuse [79].

The United Nations System

World Health Organisation (WHO)

The World Health Organisation (WHO) is
a specialised agency of the United Nations.
Through its Expert Committee on Drug
Dependence (ECDD) [80], it conducts the medi-
cal, scientific and public health evaluation of
psychoactive substances in order to inform
the decisions made by the United Nations
Commission on Narcotic Drugs (CND) [81]
on whether to control a substance under the
United Nations drug control conventions.

In 2010, the World Health Organisation
adopted a revision of their guidelines for the
review of psychoactive substances for interna-
tional control [82]. The guidelines ensure that
the review process is of clear methodology,
transparent, and based on scientific and public-
health related principles. The guidelines detail
the procedure for preparing a critical review,
including how it is decided if a pre-review
or critical review will be held, how to prepare
the review reports and the criteria on which
the ECDD should base their judgement. The
ECDD is to first consider the applicability of
the 1961 Convention [22] — that is, whether the
substance shows similar abuse liability profile
and dependence-producing properties to drugs
already controlled under this convention — and
if not, whether the 1971 Convention [21] is

applicable. For all substances that are reviewed,
a summary assessment giving a description of
the ECDD’s findings should include the extent
or likelihood of abuse, the degree of seriousness
of the public health and social problem, the
degree of usefulness of the substance in medi-
cal therapy, and advice on the control measures
that would be appropriate. The guidelines also
cover the meeting, membership and functions
of the ECDD and its collaboration with other
organisations and experts for the decision-mak-
ing process.

United Nations Global SMART Programme

The Global SMART (Synthetics Monitoring:
Analyses, Reporting and Trends) Programme
was launched in September 2008 as a project of
the United Nations Office on Drugs and Crime
(UNODC) [83]. The main aim of the programme
is to improve the quality of information on
synthetic drugs. This includes information on
the patterns of trafficking and use, as well as
to increase the information exchange between
the participating countries on illicit synthetic
drugs in order to design effective policy and
programme interventions. It further aims to
improve methods for detecting and reporting
emerging trends within these countries.

The SMART programme holds national train-
ing and review sessions in participating countries,
facilitates on-line data collection, verifies data, as
well as analyses of country situation reports. It
also carries out regional assessments, for example
on the patterns and trends of amphetamine type
stimulants in East and South East Asia [84].

The Global SMART programme also provides
regular updates on patterns and trends in the
global synthetic drug situation [83]. It reports
information in several categories, such as signifi-
cant or unusual drug or precursor seizures, new
locations or methods for clandestine manufac-
ture, new trafficking groups or routes, changes in
legislation to combat synthetic drugs, as well as
information on emerging drugs or user groups
and health implications related to their use [85].
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Inter-American Observatory on Drugs

The Inter-American Observatory on Drugs
(OID) [86] is a pan-American surveillance system
created in 2000 and run by the Inter-American
Drug Abuse Control Commission (CICAD) in
partnership with national statistics and infor-
mation focal points (national observatories on
drugs). It works with 21 Latin American and
Caribbean drug councils to develop and super-
vise standardised drug use prevalence (SIDUC)
studies and publish an annual compendium of
supply-side drug data [87]. Internet based soft-
ware is used to collect and report data on drug-
related arrests, crop eradication, destruction of
drug laboratories, seizures of drugs and chemi-
cals and other law enforcement data in the mem-
ber countries. This surveillance system has the
potential to serve as an early warning system on
the appearance of new substances, new meth-
ods of using and manufacturing substances and
changing trafficking patterns.

SOURCES FOR DETECTING
AND MONITORING NOVEL
PSYCHOACTIVE SUBSTANCES

This section reviews a number of data col-
lection approaches and methodologies which
have potential to enhance detection, under-
standing, and monitoring of novel psychoactive
substances. Forensic science remains the key
method for identifying such substances, whether
through development, of, and facilitating access
to, reference samples, test purchasing, pill test-
ing, wastewater analysis or new approaches to
predict the psychoactivity and toxicity of novel
psychoactive substances. In terms of settings,
data from hospital emergency departments are
able to provide interesting insights into both pat-
terns of use of novel psychoactive substances
and associated acute health problems. The use
of Internet monitoring, with repeat cross-sec-
tional snapshots can provide insights into dif-
ferent aspects of the online marketplace for new

substances, including highlighting the range
of substances/products available to the pub-
lic. Finally, there are now a limited but growing
number of European epidemiological surveys
and studies reporting on the prevalence of use
of novel psychoactive substances in the general
population or particular sub-populations.

Forensic Science

Forensic science represents a core component
in systems monitoring novel psychoactive sub-
stances. The first step in the identification of any
novel psychoactive substance involves deter-
mining the chemical structure of the compound
by means of chromatography (e.g. medium
pressure liquid chromatography [MPLC], high-
performance liquid chromatography [HPLC])
as well as spectrometric techniques (e.g. mass
spectrometry [MS], nuclear magnetic resonance
[NMR]) or both (e.g. gas chromatography cou-
pled with mass spectrometry [GC-MS]). This
information is provided by forensic chemistry
and forensic toxicology laboratories.

Among the most pressing challenges ham-
pering development of forensic responses are
the practical difficulties of identifying novel
substances. In this dynamic marketplace, nei-
ther buyer nor seller may be accurately aware
of what substances, or mixtures of substances,
are being sold or consumed [48]. Some coun-
tries have begun test purchase projects, but this
information is not routinely collected or shared.
Moreover, the availability of reference materials
(substances) is of critical importance if foren-
sic and toxicology laboratories are to identify
novel psychoactive substances, especially in the
case of those substances for which limited sci-
entific literature is available.

Pill Testing

Forensic testing and identification of sub-
stances in pills and powders is the cornerstone
of some of national early warning systems in
Europe, notably in the Netherlands, Austria,

NOVEL PSYCHOACTIVE SUBSTANCES



SOURCES FOR DETECTING AND MONITORING NOVEL PSYCHOACTIVE SUBSTANCES 43

France and Spain. The most well-known ini-
tiative here is the Drugs Information and
Monitoring System (DIMS) [88], which origi-
nally started as a local initiative in Amsterdam
to give drug users the opportunity to deter-
mine the composition of their drugs. In 1992
DIMS was rolled-out nationally, and since the
1990s it has played a central role in the Dutch
early warning system. DIMS is a network of
cooperating institutions which consists of the
coordinating and steering centre at the Trimbos
Institute, which is the Dutch research insti-
tute for mental health and addiction, 30 ‘test-
offices’, and numerous anonymous drug users.

DIMS is tasked with the daily monitoring,
surveillance and the acute assessment of risks
of novel psychoactive substances and is based
on a system of information exchange. Drug
users have their drugs analysed in order to
know the exact composition and in return pro-
vide information about observed effects, use
and market. Signals pointing to the appearance
of new drugs on the market can thus be picked
up by the system. The main focus for DIMS is
to identify the compounds of (synthetic) drugs,
to describe prevalence of drugs in the market
and trends in drug use, and to identify health
risks for drug-users. Apart from its monitor-
ing function, DIMS also has an important sur-
veillance task. When a drug with clear health
risks appears on the market, the DIMS-bureau
initiates and co-ordinates a national warning
campaign (known as a ‘Red Alert’) to prevent
and reduce health risks. To determine the acute
risks for the Red Alert procedure a network of
different experts is consulted. Field workers,
policymakers and scientists participate in these
warning campaigns [89], following an estab-
lished protocol.

Wastewater Analysis and Pooled Urine
Analysis

Wastewater analysis (sewage epidemiology)
is a rapidly developing scientific discipline
with the potential for monitoring population

level trends in illicit drug consumption [90,91].
Advances in analytical chemistry have made it
possible to identify urinary excretion of illicit
drugs and their main metabolites in wastewa-
ter at very low concentrations. This is compa-
rable to taking a much diluted urine sample
from an entire community (rather than from
an individual user). With certain assumptions,
it is possible to back-calculate from the amount
of the drug and/or metabolite(s) in the waste-
water to an estimate of the amount of a drug
consumed in a community [92]. While early
research focused on identifying cocaine and
its metabolites in wastewater, recent studies
have produced estimates on levels of canna-
bis, amphetamine, methamphetamine, heroin
and methadone. The identification of less com-
monly used drugs, such as ketamine and novel
psychoactive substances may also be possible.
This area of work is developing in a multidis-
ciplinary fashion, with important contribu-
tions from, among others, analytical chemistry,
physiology, biochemistry, sewage engineering
and conventional drug epidemiology. At the
top of the research agenda is the development
of a consensus on sampling methods and tools,
as well as the establishment of a code of good
practice for the field. While wastewater appears
promising for the identification and monitor-
ing of community and general population
drug use (particularly with established drugs),
pooled urine analysis is a more sensitive tech-
nique being used for the identification of novel
psychoactive substances in sub-groups where
early adoption of such substances is often
seen [93]. Collection of samples from sewage-
treatment plants for the detection of NPS is
problematic as often little is known about fac-
tors such as stability or metabolism by bacteria.
Pooled urine collection avoids these problems
by collecting urine samples closer to users. This
technique utilises samples of urine collected
from portable toilets, for example those used
at music festivals, placed outside nightclubs
or used in city-centres at weekends or public
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holidays to prevent public urination in the
streets.

Computational Modelling

The possibility of predicting the mode of
action of novel compounds for which scarce sci-
entific literature is available can be extremely
valuable [94]. The potential use of inexpensive
structure-activity relationships, molecular clas-
sification models as well as bioactivity mod-
els for the prediction of the properties of novel
substances (i.e. toxicity, pharmacology, psycho-
activity, etc.) without the need for conducting
experimental studies in animals or humans is
currently being explored [95]. The chemogenom-
ics principle, which assumes that structurally
similar targets share similar ligands [96], allows
some degree of prediction of the effect of a chemi-
cal compound on a large set of receptors. The
combination of machine learning techniques with
bioactivity databases enables the prediction of the
mode of action and effects of novel compounds.

However, caution is required when inferring
effects of substances based on structure-activity
relationships, for example when making pre-
dictions about the activity and potency of
novel cathinone analogues by analogy to the
structure-activity relationships derived from
amphetamine-related substances [97].

Hospital Emergencies Data

With the exception of the Drug Abuse
Warning Network (DAWN) system in the USA
[67], there are limited data that are systemati-
cally collected and published internationally
on acute toxicity associated with recreational
drug use. Hospital coding systems are typically
based around the ICD-10 system (International
Statistical Classification of Diseases and Related
Health Problems, 10th Revision), which does not
include the majority of recreational drugs and in
most countries will only capture hospital admis-
sions, and not patients who are discharged

directly from the emergency department [98].
Studies have also shown that cases may be
coded according to the presenting clinical fea-
ture rather than based on the drug causing the
presentation (e.g. cocaine-related chest pain
being coded as chest pain with no coding relat-
ing to cocaine) [99]. Acute recreational drug
toxicity is a significant clinical issue with the
potential for significant morbidity and mortality.
A recent feasibility study, undertaken in the
UK and Spain, explored methods for collect-
ing emergency data in two different units in
busy nightlife areas. The two centres involved
in the study (London, UK and Palma, Mallorca)
designed a tool to collect data prospectively on
all cases presenting to their emergency depart-
ments with acute recreational drug toxicity in
June and July 2009 [100]. The study demon-
strated that it is feasible to collect and collate
data to help detect and allow differences in
acute recreational drug toxicity in different EU
countries to be examined. Analysis is made on
types of recreational drugs used, place of drug
use, country of origin of individuals presenting,
and patterns of acute toxicity seen. Establishing
the epidemiology of acute recreational drug
toxicity across EU countries and the patterns
of toxicity seen is important in determining the
harm associated with recreational drug use. The
European Drug Emergencies Network (Euro-
DEN) project is a European Commission funded
project developing techniques to collect health
emergency data from countries around Europe
to look at seasonal and geographical trends in
the acute harms associated with the use of novel
psychoactive drugs. Currently, club/night-time
economy specific guidelines for improving pre-
hospital care of recreational drug users adapted
to a European context are under development.

Internet Monitoring

The use of the Internet to market and sell
novel psychoactive substances poses an impor-
tant challenge to policy-makers. The Internet
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offers direct access to the world of the drug
user through online forums and chat rooms,
as well as to online shops selling ‘legal” alter-
natives to controlled substances. This market
has grown dramatically over the last few years
and now includes a wide range of different
types of substances: from plants to herbal mix-
tures, to pills and research chemicals. Online
shops often specialise in particular drug-related
products; some selling drug paraphernalia,
some specialising in hallucinogenic mushrooms
or ‘party pills’, while others market a wide
range of herbal, semi-synthetic and synthetic
substances. Illustrations of the growing impor-
tance of the Internet can be witnessed with the
‘Spice” phenomenon which was largely Internet
based, the sale of ‘legal highs’ and the recent
mephedrone phenomenon [26,27,42].

Monitoring the Internet not only improves
the ability to identify and track new and emerg-
ing trends, but can also contribute to and
complement the rapid information exchange
of information and risk assessment on novel
psychoactive substances. Here, Internet moni-
toring has the potential to act as a confirming
source, and also as a trigger in the identifica-
tion of potentially threatening new substances.
The nature of the Internet, which is intrinsi-
cally unstable and multilingual, presents a
number of monitoring challenges, in particular
the development of comparable methods for
searching and methods for assessing the valid-
ity of the information.

To date there have been relatively few pub-
lished research studies that have examined
the novel psychoactive substances available
on the Internet. Schifano and Deluca [101] in
the context of the ‘Psychonaut’ research pro-
ject [102,103], presented a European over-
view on the availability of online information
on psychoactive substances, analysing web-
sites presenting information on the consump-
tion, manufacture, and sale of psychoactive
substances. In 2005, the EMCDDA initiated
its European Perspectives on Drugs (E-POD)

project, which aimed to provide practical expe-
rience for the development of a European sys-
tem to detect, track, and understand emerging
trends. Since 2005, the EMCDDA have con-
ducted a number of studies, including stud-
ies on magic mushrooms (2006) [104], GHB
(gamma-hydroxybutyrate) and GBL (gamma-
butyrolactone) (2007) [105], ‘legal highs” (2008—
2011) [26,106], ‘Spice” products (2009) [26] and
mephedrone (2010, 2011), in the process devel-
oping an Internet ‘snapshot’” monitoring meth-
odology (see Box 2.1). EMCDDA snapshots of
online drug shops have become increasingly
pivotal in understanding a rapidly adapt-
ing Internet-based drug market. They provide
information on the working methods of online
retailers, the way that they respond to users’
demands, changes in the law and other supply
issues. The 2011 ‘legal highs’ snapshot under-
taken in July in 20 languages identified a total of
631 online shops that were supplying products
to European consumers (see Table 2.1) [107].

Surveys and Studies on the Prevalence of
Use of Novel Psychoactive Substances

In Europe, there are a limited number of
surveys that are capable of reporting on the
prevalence of novel psychoactive substances
in the general population or particular sub-
populations. As the use of novel psychoac-
tive substances has only recently emerged as a
social and cultural phenomenon, their inclusion
in national drug surveys is a relatively recent
development. As well as being scarce, preva-
lence data on novel psychoactive substances
has many limitations and associated methodo-
logical issues. These include: a lack of common
definitions, non-representative samples, small
sample size and as a result often overall weak
data. Problems may be confounded by the rap-
idly changing legal situation at a country level
and the variable content of the drugs which
limits the reliability of users self-report of the
drugs they are/have been using.
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BOX 2.1

Scope

e Online websites (retailers and wholesale)
easily accessible to a random Internet user
interested in buying psychoactive substances

e Targeting and addressing an EU audience.

Exclusion Criteria:

e Websites selling only paraphernalia or seeds
or non-psychoactive mushrooms

e Websites not shipping psychoactive
substances to an EU country

¢ Discussion forums and/or drug-related chat
rooms, social networking sites or tools such
as Skype, Messenger, Facebook, Twitter, etc.

Identification of Killer String:

Select the search string to achieve the maxi-
mum coverage. Identify ‘killer’ term or a
‘killer” combination of terms of each search
(‘killer’=more relevant hits on the search
performed).

CORE COMPONENTS OF THE EMCDDA INTERNET
SNAPSHOT METHODOLOGY

Sampling to Exhaustion:

Mandatory look at the first 100 links and
after 101, ‘sample to exhaustion’ (ceasing when
20 successive links are irrelevant).

Use of Multiple Search Engines:

Coverage and performance (in term of accu-
racy of search) is enhanced with the use of
Metacrawler.com + Google(.national)+1  addi-
tional specific national search engine (the most
relevant by languages).

Broad Coverage of EU Languages:
Maximised number of EU languages used for

searching.

Common Reporting Template:

Search results reported the same way in dif-
ferent languages.

The 2011 Eurobarometer survey, which
examined the attitude of young people towards
drugs, interviewed more than 12000 peo-
ple (aged 15-24) across EU countries. In most
countries the level of use was not more than
5% [108]. However, in the UK, Latvia and
Poland, use was close to 10%, whilst in Ireland
16% reported use of a new substance. Of those
young people who had used a new substance,
54% indicated that they had been offered them
by friends, compared to 37% who had been
offered them during a party or in a pub and
33% who had bought them in a specialised

shop, e.g. a head/smart shop. Interestingly, the
Internet was the least common source for these
substances; only 7% of interviewees indicated
that they had purchased these substances on
the Internet.

At national level, there are general popu-
lation and/or school-based surveys from the
UK, Poland, Ireland, Spain, New Zealand and
the USA which provide an indication of the
prevalence of use of new drugs or ‘legal highs’.
The 2011 British Crime Survey reported that
for those aged 16-24, mephedrone use (4.4%)
was at a similar level of use as powder cocaine
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TABLE 2.1 Most Frequently Identified New Psychoactive Substances/Legal Highs” Available for Online Sale and
Prices in 2011 Internet Snapshot

Number of Online Shops

New Psychoactive Substance/ Price for10g
“Legal High’ July 2011 January 2011 Nature (EUR)
Kratom 128 92 Natural 6-15

Salvia 110 72 Natural 6-12
Hallucinogenic mushrooms 72 44 Natural 10-14

MDAI (aminoindane) 61 45 Synthetic 100-110
Methoxetamine (arylcyclohexylamine) 58 14 Synthetic 145-195
6-APB (benzofuran) 49 35 Synthetic 230-260
4-MEC (cathinone) 32 11 Synthetic 120-200
MDPV (cathinone) 32 25 Synthetic 115-239
Cactus 30 17 Natural 2040 (plant)
Methiopropamine (thiophene) 28 5 Synthetic 115-130
5-IAI (aminoindane) 27 25 Synthetic 95-120
Dimethocaine (benzoate) 27 22 Synthetic 85-150
Methylone (cathinone) 26 17 Synthetic 76-130
5-APB (benzofuran) 23 6 Synthetic 250-330
AM-2201 (cannabinoid) 22 1 Synthetic 180-210
JWH-018 (cannabinoid) 20 5 Natural 200-230
JWH-250 (cannabinoid) 19 4 Natural 110-195
AMT (tryptamine) 19 13 Synthetic 230460
MDAT (aminotetralin) 18 22 Synthetic 110-130
Mephedrone (cathinone) 18 23 Synthetic 120-200
JWH-122 (cannabinoid) 17 4 Synthetic 50-55/200-240
Ayahuasca (active principle DMT) 17 10 Natural 15-30 (kit)
4-FA (phenethylamine) 17 2 Synthetic 120-200
3,4-DMMC (cathinone) 16 3 Synthetic 90-200
Hawaiian baby woodrose (active principle 16 10 Natural 4-8 (10 seeds)
lysergamides)

GBL (GHB precursor) 15 12 Synthetic 35-45 (¥ litre)
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(4.4%; the second most used drug amongst
young people) [109]. Among those aged from
16 to 59, last year use of mephedrone was at a
similar level as ecstasy use (1.4%; the third most
used drug within this age group). In 2012, the
percentages for mephedrone use had fallen to
3.3% and to 1.1%, respectively [110].

Mephedrone and ‘legal highs” were included
for the first time in the drug prevalence sur-
vey of households in Ireland and Northern
Ireland conducted in 2010/11 [111]. In Northern
Ireland, the prevalence of use for respondents
aged between 15 and 64 was around 2% for life-
time and 1% for last year use for both mephed-
rone and ‘legal highs’. The lifetime prevalence
of use rate for people aged 15-24 was 6% for
both mephedrone and ‘legal highs’. In the
Republic of Ireland, with regard to drug use
by adults in the year prior to the survey, new
psychoactive substances (4%) were the second
most frequently reported drugs after cannabis
(6%). Among younger adults aged 15-24 years,
10% reported last year use of novel psychoac-
tive substances.

In Spain, the National Survey on Drug Use
in Students aged 14-18 years (2010) found that
3.5% of students had consumed one or more
of the new or emerging drugs at some time in
their life, and 2.5% had consumed during the
previous year and 1.3% last month [112]. The
substances most often consumed were magic
mushrooms, ‘Spice’ and ketamine; however,
the overall prevalence levels were very low,
confirming the sporadic nature and experimen-
tal use of these substances among students in
this age group. A 2009 study from Frankfurt,
Germany also explored use of ‘Spice” amongst
students, reporting that a total of 7% of the
15-18 year-olds in Frankfurt reported experi-
ence with smoking mixtures.

A 2008 Polish study among students found
that just under 4% had used ‘legal highs’ at
least once in their life, while a follow-up study
in 2010 reported an increase to 11%. The use
of ‘legal highs’ during the previous 12 months

was reported by around 3% of students in
2008, and increased to 7% in 2010. This period
saw a proliferation of smart shops in Poland.
An additional Polish general population study
conducted in both 2009 and 2010, provided fur-
ther insights into consumption levels of ‘legal
highs’, in particular the drop in use after clo-
sure of the Polish smart shop network in 2010.
In this year, 3% of the respondents admitted
using ‘legal highs’ at least once, which was a
reduction from 6% in 2009. Just fewer than 2%
had used them in the last 12 months, compared
with 5% in 2009.

A small number of studies in countries out-
side of the EU have attempted to ascertain
prevalence of use of ‘legal highs’. In 2011, for
the first time, the US Monitoring the Future
annual school survey reported on prevalence of
synthetic cannabinoids use among young peo-
ple [113]. Among 12th graders, past-year use
of these synthetic cannabinoids (Spice and K2)
was found to be just over 11%. The popularity
of BZP (1-benzylpiperazine) in New Zealand
led to a number of studies on this substance
and its effects. A 2006 national household study
of people aged 13-45 years found that 20% of
New Zealanders had ever tried BZP and 15%
had used it in the previous year [114]. At the
time the survey was conducted, BZP-party pills
were the fourth most commonly used recrea-
tional substance in the country behind alcohol,
tobacco and cannabis [115].

A number of sources, most commonly
Internet surveys, provide insight into the use
of new drugs by specific populations. As these
are largely self-selected convenience samples,
the findings do not reflect the use of these
substances in the wider population. As previ-
ously noted, the 2010 Internet survey among
readers of Mixmag, the dance music and club-
bing magazine published in the UK, found life-
time use of mephedrone at around 40% (33%
last month use) [44]. In 2011, a similar survey
found that lifetime use among respondents
was 61%, while use in the last month was 25%
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[116]. A survey conducted in South London in
gay-friendly nightclubs found that mephed-
rone had the highest prevalence of last month
use (53.2%) and use on the night of the sur-
vey (41.0%) [117]. Another Internet survey
has reported on use of ‘legal highs” in Ireland
[118]. Similar to findings among Mixmag read-
ers, high levels of mephedrone use (66%) were
reported by survey respondents, and 18% had
used BZP party pills. Interestingly, more indi-
viduals had tried ‘smoking blends’ (presum-
ably containing synthetic cannabinoids) than
any other type of novel psychoactive substance.
Among the drugs of herbal origin, Salvia divi-
norum was most popular, being sampled by
almost a quarter of all respondents in both the
Irish and UK studies. A survey in the first half
of 2011 among Internet users looking into the
use of new synthetic drugs (‘legal highs’) was
conducted among respondents aged 15-34 in
the Czech Republic, with 4.5% reporting life-
time use of a new synthetic drug [119].

CONCLUSIONS

In the last few years, record numbers of
novel psychoactive substances have been
identified globally. The availability of cheap
organic chemical synthesis has been a cata-
lyst here, with chemical companies, predomi-
nantly in emerging economies such as China,
working with entrepreneurs who have devel-
oped sophisticated marketing and distribution
approaches. Products are sold on the Internet
or specialist bricks and mortar head shops as
well as by street-level drug dealers. Some over-
lap and interaction exists with the illicit drugs
market.

It is likely that synthetic substances will
continue to dominate the phenomenon of
novel psychoactive substances. Entrepreneurs,
including chemists, are currently research-
ing hundreds of potential psychoactive sub-
stances and will respond rapidly to any control

attempts by simply moving on to alternative
non-controlled substances. To date, most their
interest has been focused on providing novel
substances that target the recreational stimu-
lant and cannabis markets. However, new sub-
stances are now emerging that appear to target
more chronic problematic drug users. A further
worrying development is the interest in explor-
ing the potential of psychoactive medicines as a
basis for new non-controlled substances.

The combined use and triangulation of
routine epidemiological indicators, qualita-
tive research and leading-edge indicators are
likely to improve the chance of obtain a holis-
tic picture of new trends at the local, national,
regional and international level. There is a need
to respond rapidly to novel substances and
related trends that are identified through early
warning systems, while simultaneously fine
tuning other monitoring instruments to track
diffusion, increased consumption, as well as
evidence of new health and social risks.
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BACKGROUND

Numerous factors hinder the adequate
characterisation of the availability and sup-
ply of novel psychoactive substances (NPS).
Diverse substances — botanicals; synthetic can-
nabinoid receptor agonists (SCRAs); cathinone
analogues; pyrrolidinophenones; substituted
phenylethylamines; ‘FLYs;" piperazines; ami-
noindanes; and analogues of tryptamines,
arylcyclohexylamines, opioids, cocaine, and
gamma-hydroxybutyrate — compete in a shift-
ing market space, defying generalisations.
‘Supply side” analysis is complicated by ongo-
ing market entries, including compounds, sup-
pliers, distributors and vendors. Recent years
have witnessed an exceptional surge of entirely
new psychoactive substances. Online platforms
for NPS transactions have flourished, compli-
mented by increasing product diversity [1,2].

Evolving usage patterns in various nation-
alities or communities (‘demand side’), cou-
pled with assorted market stressors, ensure a
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constantly shifting landscape. NPS compete
with other established abused substances for
selection, as well as for available interventions
and treatment resources. User experiences, per-
ceptions of harm and purchasing sources are
rapidly disseminated via various social media.
The legal, administrative and regulatory envi-
ronments continue to evolve at local, state,
national and transnational levels, often in a
reactionary manner. Medical or forensic analy-
sis, characterisation, detection and measure-
ment in patient biological specimens or product
samples are complicated by deficiencies in
widely available, validated methodologies or
established reference standards.

Further adding to the difficulties of NPS
market assessment is the fact that much NPS
development, production and introduction is
unlinked from traditional avenues and pres-
sures. Marijuana, cocaine, heroin, khat, peyote
and psilocybin mushrooms (as well as nico-
tine and grain or fruit sources for ethanol pro-
duction) require some degree of cultivation or

© 2013 Elsevier Inc. All rights reserved.
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rendering. Unlike ketamine, or prescribed opi-
oids, benzodiazepines, or amphetamines ana-
logues, numerous NPS do not possess the legal
exposure derived from diversion from legiti-
mate sources. Similar to amphetamine-type
stimulants (ATS) and synthetic opioids, many
NPS are completely divorced from botani-
cal origins, requiring only knowledge, mate-
rials, standard laboratory equipment and a
relatively brief production cycle. Additionally,
NPS remain largely free from the national and
international efforts targeting precursor chemi-
cals and ATS and non-pharmaceutical opioid
reagents (e.g., The Combat Methamphetamine
Epidemic Act of 2005, 1988 United Nations
Convention Against Illicit Traffic in Narcotic
Drugs and Psychoactive Substances, Drug
Enforcement Administration (DEA) fentanyl
chemical precursor scheduling, etc.) [3-5].
Classical data sources struggle to address the
NPS hyperkinetic market. Inherent delays in
the conduct of research, (peer) review and pro-
duction limit journal publications, books and
reports. The surreptitious ‘shadow economy’
surrounding NPS and the absence of acces-
sible, complete, recorded sources preclude a
conventional ‘market research report’ analy-
sis. Traditional databases assessing usage and
demand often do not include NPS or update
recent introductions with adequate frequency.
For example, through July 2012, usage statis-
tics for kratom (Mitragyna speciosa), SCRAs,
cathinones, piperazines, or ring-substituted
phenylethylamines were unavailable in recent
US Drug Abuse Warning Network (DAWN),
National Survey on Drug Use and Health, or
the Youth Risk Behavior Surveillance Systems
databases [6-8]. Drugs of abuse classifications
often maintain broad, historical categories
inapplicable to NPS. The 2012 DAWN report
of drug-related emergency department visits,
summarising 2010 data, continued to employ
such traditional categorisations [7]. SCRA data
were unaddressed until the 2011 Monitoring
The Future study (published 2012); cathinones

and other NPS were absent [9]. DEA drug sei-
zures, mostly recently available for 2010, reflect
only cocaine, heroin, marijuana, metham-
phetamine and ‘hallucinogens’ [10]. Available
European (EMCDDA) seizure data, mostly
recently from 2009, are similarly constrained by
category limitations [11]. While the US National
Poison Data System (NPDS) identified emerg-
ing trends for SCRAs and cathinones in 2009,
formal publication (non-blogs or press releases)
occurred in 2011 [12]. Other flexible data sys-
tems and organisations have fallen victim to
economic constraints. The US National Drug
Intelligence Center ceased operation of its
Synthetic Drug Early Warning and Response
System (SENTRY) on November 1, 2011 and
itself folded on June 15, 2012.

Established US government initiatives
which purchase or assess illicits to deter-
mine supply, street value and purity (e.g. the
US Heroin-, Cocaine- and Methamphetamine
Domestic Monitoring Programs) often omit NPS.
Governmental public educational resources,
which could be analysed for access patterns or
queries, have also disregarded them. For exam-
ple, despite the well-established US presence
of SCRAs and cathinones [13], as of 1% July
2012, they were absent from the US National
Institute on Drug Abuse’s ‘Drugs of Abuse’ and
Substance Abuse and Mental Health Services
Administration’s ‘Substances’” websites [14,15].

Linguistic ~ diversity  further challenges
research. Obfuscation to circumvent potential
legal restrictions has created a myriad of NPS
descriptions — ‘legal high,” ‘research chemical,
‘synthetic,’ ‘designer drug,’ ‘herbal,” ‘incense,
‘natural,’ ‘spice, ‘organic,’ ‘smoking blend,
‘potpourri,” ‘traditional medicine,” ‘bath salt,’
‘party pill, ‘plant food,” ‘room odouriser,” ‘jew-
ellery cleaner,” ‘glass cleaner,” ‘pond water
cleaner,” ‘toilet bowl cleaner, ‘natural stain
remover,” ‘insecticide,” ‘insect repellent,” ‘nov-
elty collector’s item,” ‘collectible, and other
products ‘for use in laboratory experiments’ or
‘not for human consumption.” ‘Brand’ names
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for SCRAs and cathinones, as well as chemical
common names and acronyms (2-DPMP, des-
oxypipradrol; 4-FMC, 4-fluoromethcathinone;
DMC, dimethocaine; etc.) number in the hun-
dreds. Product mixtures (intentional or uninten-
tional), patient co-ingestants or drug ‘cocktails,’
and adulterants or contaminants all obscure data
gathering.

While non-traditional sources — news arti-
cles, Internet sources (discussion forums, blogs,
‘information’ sites, sellers), drug seizures and
case reports indicative of NPS sources — can
provide potential information, they lack defini-
tive, stringently evaluable data. With these dif-
ficulties in mind, we attempt to provide an
overview of NPS availability and supply.

NOVEL PSYCHOACTIVE
SUBSTANCE MARKET

What is the potential or apparent NPS mar-
ket? In one study, two suggested methods
were applied to estimate a national illicit mar-
ket using reported consumption and reported
expenditure [16]. The first evaluated demo-
graphic groups and adjusted for usage rates
(per group), frequency of use, quantity per use
and cost per substance unit to calculate total
expenditure. The second required expenditure
data for a sampled population, subsequently
appropriately extrapolated to a larger popula-
tion of interest. The aforementioned data limi-
tations, including the lack of assessments of
type, frequency or amount of NPS use, as well
as deficits in price and purity datasets, preclude
effective use of these established methodolo-
gies. The “unknown unknowns’ (unrecognised
NPS, markets, or demographics) further limit
precision.

Certain demographic data, sales of previ-
ously legal NPS and seizures can provide a pre-
liminary analytic basis. UNODC 2012 World
Drug Report annual user estimates for the
major drug markets — citing 2010 data — were

14.3-52.5 million for ATS, 13.2-19.5 million for
cocaine, 10.5-28.1 million for ‘ecstasy’, 119-224
million for cannabis, 13.0-21.0 million for opi-
ates and 26.4-36.1 million for opioids [17]. The
DEA estimate of the US domestic illicit canna-
bis market is $35 billion [18]. These represent
potential areas for displacement by NPS such
as SCRAs, cathinones, piperazines and oth-
ers. SCRA users are usually young and demo-
graphic displacement is evident in studies of
current undergraduate students, with usage
rates of 8% or higher [19-21]. Similar studies
implicate significant increased Salvia divinorum
(salvia) market penetration in educational set-
tings (exceeding 4%), overall 18-25 year-old
demographics (exceeding 6%) and in pre-exist-
ing substance abusers (exceeding 20% depend-
ing on the substance) [22-24]. Cathinones
demonstrated extensive market infiltration in
certain populations. Pre-control, mephedrone
(4-methylmethcathinone) achieved a 20.3%
prior use rate in UK college/university students
[25] and significant use in the club market [26].

When legal in New Zealand, 1-benzylpipera-
zine (BZP) market data included: a market pen-
etration of almost 50% among 20-24 year-olds
(ever-users); an excess of 120 brands; estimated
yearly sales of NZ$24-50 million and 1800000
doses (150000/month); and a median user
consumption of 400mg per occasion [27-29].
UK BZP sales were reportedly 2 million doses
from 2002 to 2006, approaching 3600 daily dose
shipments by one supplier [30]. The estimated
size of UK NPS market had already reached
£10 million in 2006 [31]. A US-based NPS trade
association estimates a market with annual
taxable revenues of $4-6 billion, based on self-
reported members” NPS sales statistics [32]. A
single manufacturer selling 41000 SCRA pack-
ets monthly recovered a six-month profit of
$500000 on revenues of $2.5 million [33].

The potential scope and sophistication of
Internet drug operations was revealed in April
2005 by ‘Operation Cyber Chase,” the DEA’s
first investigation of no-prescription websites.
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It disrupted a multi-national organisation with
monthly distributions of 2.5 million dosage
units of controlled substances, 100 websites, 40
bank accounts, with seizures of $8.5 million, 10
million dose units of controlled pharmaceuti-
cals and 231 pounds of ketamine [34]. Several
months later ‘Operation CybeRx’ targeted an
illegal Internet-based enterprise with $50000 in
daily profits.

Drug seizure and interdiction efforts also
confirm NPS market capture. BZP rose rapidly
from less than 10 mentions in 2006 to become
the ninth most frequently identified drug in
2009 in the US National Forensic Laboratory
Information System (NFLIS) [35]. While a
decline occurred in 2010, mirroring European
trends reported by the UK Forensic Science
Service due to cathinone displacement, BZP
still accounted for over 4% of stimulant reports
(equivalent to amphetamine) [36,37]. NFLIS
also documented the rapid increase and geo-
graphic variation of SCRA and cathinone sei-
zures in the USA, which now number in the
thousands [13]. Cathinones have dispersed
throughout the USA since 2009. In 2011, the
DEA noted mephedrone in 32 states and MDPV
(3,4-methylenedioxypyrovalerone) in 34 states
and NPDS documented extensive national
cathinone exposures [12,38,39]. European
nations have reported confiscation of mCPP
tablets since 2005 (Hungary), BZP since 2006
(Malta), bromo-dragonfly blotters and cathi-
nones since 2007 (Norway) and SCRAs (‘Spice”)
since 2009 (Estonia, Finland) [11].

NPS ORIGINS AND MARKET
ENTRY

Many NPS have conceptual roots in legiti-
mate scientific efforts exploring and devel-
oping neuroactive or neuropharmacological
substances. Potential chemicals, analogues
and published synthesis pathways are widely
available simply by perusing recent or prior

medicinal chemistry journals or medical lit-
erature, patent applications, catalogues of com-
pounds never commercially marketed, or the
Internet. Some SCRAs were procured from aca-
demic and industry research originally aimed at
elucidating cannabinoid receptor properties and
development of novel anti-inflammatories and
analgesics. Recognition of the prevalent natural
cannabinoids in Cannabis species led to synthe-
sis of tetrahydrocannabinol analogues such as
Hebrew University’s HU-210 in the 1960s [19].
Pfizer’s cyclohexylphenol series (CP-47,497 and
others) were developed later in the 1980s for
potential antidepressant properties. Research
into the structure, functionality and receptor
bioactivity of endogenous and synthetic cannab-
inoids by John W. Huffman extended the classes
of agents active at the CB; and CB, receptors
[40,41]. Appropriation of published research
methods by underground chemists lead to the
synthesis and mass-distribution of JWH-series
and other SCRAs in ‘Spice’ blends [19,42].

David E. Nichols and colleagues have pub-
lished abundantly on the synthesis and poten-
tial use of a variety of psychoactive chemicals.
Research into the structure-activity relationship
of hallucinogens, with the goal of furthering their
legitimate use as psychotherapy adjuncts and
psychiatric medications, resulted in the develop-
ment of numerous compounds. The ‘FLYs’ such
as ‘bromo-dragonFLY,” 1-(8-bromobenzo[1,2-b;4,5-
b’]difuran-4-yl)-2-aminopropane and ‘2-CB-FLY,
2-(8-Bromo-2,3,6,7-tetrahydrofuro[2,3—f][1]benzo-
furan-4-yl)ethanamine, were synthesised in the
1990s at Purdue as a research chemicals probing
rat serotonin receptors [43,44]. The aminoindaines
(5-IAI, 5-iodo-2-aminoindane; MDA, 5,6-methyl-
enedioxy-2-aminoindane; etc.) were also explored
as part of their research work aimed at under-
standing 3,4-methylenedioxymethamphetamine
(MDMA), particularly in drug discrimination
studies [45]. Their similarity to known halluci-
nogens such as MDMA and lysergic acid dieth-
ylamide (LSD), as well as their serotonin and
dopamine receptor activities and behavioural
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effects in animals are extensively documented.
Amateur chemists exploited Nichols’” work in
the late 1990s, using published methods as a
synthesis ‘roadmap’ [4647]. MTA (4-methyl-
thioamphetamine) was subsequently distrib-
uted in ‘flatliners’ tablets, which were associated
with several fatalities [47,48]. Bromo-dragonFLY
appeared as a drug of abuse in Scandinavia
around 2006 and has been associated with sig-
nificant toxicity in both Scandinavia and the UK
[49,50]. The aminoindaines are potential ‘next
wave’ NPS [45,51].

BZP was originally evaluated as a potential
antidepressant in the 1970s, but retained an
abuse liability similar to amphetamine and was
not pursued for this indication [52]. BZP subse-
quently entered the market, particularly early
in the last decade in New Zealand, as a legal
‘party pill” until legislation changes in 2008 [29].
Another piperazine derivative, meta-chlorophe-
nylpiperazine (mCPP), was used extensively
to evaluate serotonin function in vitro, in ani-
mal and in human psychiatric research dating
back to the 1980s [53]. mCPP entered the Dutch
Internet and retail ("head shop’) market as an
MDMA mimetic in 2004 [54]. mCPP market
consolidation has increased to the point where
visually distinguishing mCPP-containing tab-
lets from regular MDMA is impossible [55].

Other NPS followed a pattern of re-introduc-
tion and promotion as new ‘designer drugs’
despite knowledge of their existence and syn-
thesis pathways for years. This is analogous
to the 1980s eruption in the use of MDMA,
first created in 1912 by Merck Darmstadt while
attempting to produce an appetite suppressant
[56]. Of the three synthetic cathinones recently
temporarily scheduled by the DEA, mephe-
drone synthesis has been known since 1929,
MDPYV synthesis was described in a Boehringer
Ingelheim 1969 patent (USP 3,478,050) for use as
a CNS stimulant and methylone was patented
in 1996 (PCT/US06/09603) through research
in anti-depressant and anti-Parkinson agents
[57-59]. Methylone surfaced in the Dutch market

as early as 2004 [54] and continues to supplant
MDEA (3,4-methylene-dioxyethylamphetamine)
and MDA (3,4-methylene-dioxyamphetamine)
[60]. Pipradrol was explored as ‘a new stimu-
lant drug’ in the mid-1950s [61], and other
pipradrol class agents such as desoxypipradrol
(Ciba USP 2,820,038) were patented later in that
decade. They later reappeared after cathinone
control measures. Methylhexanamine (dimeth-
ylamylamine, DMAA) was trademarked in 1948
as Forthane by Eli Lilly and Company and pat-
ented in 1971 for gingival hypertrophy (USP
3,574,859). It emerged as an NPS in Ireland fol-
lowing 2010 legislative action [62] and has been
most recently banned as a “party pill” ingredient
in New Zealand [63].

NPS development and manufacturing
efforts are aided by those with scientific train-
ing who develop or scan research literature for
novel structures or derivatives [46]. Substituted
phenylethylamines and tryptamines were
explicitly described in the 1990s by synthetic
chemist Alexander Shulgin in the books PiIHKAL
and TiHKAL, which maintain an online presence
[64,65]. The first volume of The Shulgin Index, cat-
aloguing psychedelic phenethylamines, amphet-
amines, phenylpiperazines and others, which
includes synthesis and pharmacological proper-
ties, was released in 2011 [66]. Methoxetamine
(MXE), an arylcyclohexylamine derivative, alleg-
edly was conceived by an underground chemist
trained in biochemistry and neuropharmacol-
ogy, aided by his familiarity with ketamine [67].
Leading compounds can be further expanded
using a variety of well-established medicinal
chemistry methods. For example, ongoing analy-
sis of Internet purveyed compounds identified
novel halogenated cathinone analogues (2-, 3-
and 4-fluoromethcathinones) in 2009 [68]. This
diversification thwarts legislative or administra-
tive control efforts, as alternative products are
already available, awaiting release in response
to regulatory environments [18,46]. This was
evident in the speed of SCRA replacement prod-
ucts following their initial ban in Germany [19].
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It also contributes to market volatility, as prod-
ucts never tested or without established use
in humans are widely distributed, essentially
experimenting ‘on the fly’ in human popula-
tions, with potentially unpredictable results in
toxicity (and popularity). The NPS developmen-
tal model has driven the number of new psy-
choactive substances reported to the EMCDDA
Early Warning System to extraordinary levels
— from 13 substances in 2008, 24 in 2009, 41 in
2010, to 49 in 2011 [69,70]. Similar diverse NPS
introduction of tryptamines, phenethylamines,
cathinones, piperazines, SCRAs and psycho-
tropic plants (including voacanga alkaloids) has
occurred in Asian markets [71].

NPS MARKET STRUCTURE

Supply Chain: Manufacturing and
Distribution

The supply chain of novel psychoactive sub-
stances comprises an intricate web that joins
research chemists, underground labs, large-
scale industrial manufacturers and a vast,
complex marketing and distribution network.
Unlike opium poppy or coca cultivation, ATS
and most NPS production are geographically
unlimited; all areas of the world participate
with increasing frequency [17]. As detailed
above, drug development and manufacturing
efforts may be spearheaded by entrepreneurs
who hire synthetic chemists or pharmacologists
to aid in the development of novel structures
to accentuate or mimic known drugs effects
[46]. Initial synthesis often occurs in clandes-
tine, but well-funded laboratories (initially
primarily in Europe, but also in the USA and
elsewhere) [46]. For example, US Internet sup-
ply of 2C-T-7 [2,5-dimethoxy-4-(n)-propylthio-
phenethylamine] was provided by an Indiana
company, which itself was supplied by a clan-
destine laboratory in Las Vegas, Nevada [72].
However, despite domestic production of some

substances, mass production may require large-
scale manufacturing facilities that are not eco-
nomically or legally feasible in Europe or the
USA. Thus, China and neighbouring countries
in South East Asia have emerged as a primary
source of NPS [46,67,73].

The involvement of Chinese chemical manu-
facturing plants in the NPS supply chain takes
several forms. Chinese plants may synthesise
and ship the final product, or they may ship
intermediary chemicals to facilities where final
synthesis, packaging and distribution occur
[33,46,67,74]. The former model appears preva-
lent. Web-based export directories facilitate
acquisition of potential raw or finished prod-
ucts by suppliers and distributors (and users).
In June 2011, 3800 Chinese laboratories were
selling JWH products online [33]. Many offered
custom orders and mass-production capacities.
One claimed monthly shipment capabilities
of 5000kg of JWH-019. Individual chemists or
entrepreneurs in Europe or the USA may con-
tract with Chinese chemical plants to synthesise
desired substances at relatively low cost, which
are then imported via multiple mechanisms in
sacks or drums [73]. An SCRA manufacturer’s
model is illustrative: it hired a chemical labo-
ratory to formulate cannabinoid ‘recipes’ and
a Chinese manufacturer to synthesise the sub-
stances [33]. These ‘special additives’ were
imported, dissolved, spread over vegetation on
large drying trays and then measured, pack-
aged and sealed into branded foil packets.
Packets were delivered via UPS to stores and
wholesalers, who in-turn re-distributed the
packets or sold them online. Custom batches
containing different substances were prepared,
depending on state-specific SCRA legal des-
ignations. In 2011 a myriad of synthetic drug
distributors were estimated in the USA, many
with distinct brands [33,59].

Shipment labelling varies greatly. Chemical
contents are sometimes accurately disclosed, but
many shipments are unlabelled or mischarac-
terised [73]. The identification of miscellaneous
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research chemicals, incorrectly labelled powders
and substances of evolving legal designation
challenges border agencies attempting to control
the flow of illicit substances. US Customs and
Border Protection has encountered mephed-
rone, methylone, MDPV and 4-MEC (4-methyl-
N-ethylcathinone) and other cathinones such as
butylone, fluoromethcathinone and dimethyl-
cathinone, originating primarily from China
and India [59]. Most cathinone seizures in New
Zealand in 2009 originated from the UK or
directly from China [75]. Supply and distribu-
tion of botanical NPS such as salvia and kratom
are aided by the additional flexibility of multi-
ple primary cultivation sites and supplemental
user self-propagation [76].

Sale of NPS

Once synthesised, either abroad or in domes-
tic laboratories, NPS are distributed to the end
user, often via a complex chain of second- and
third-party resellers. Ultimately, users obtain
NPS via three primary vending modes: online,
via website distributors; retail vendors with
physical storefronts; and non-retail vendors
such as family, friends, associates, or dealers
who distribute their wares at concerts, in clubs,
or on the street. The interactions of buyers, sell-
ers and resellers may result in intermingled dis-
tribution networks.

Internet

The Internet provides a key exchange plat-
form for NPS information and increasingly,
for NPS distribution. Numerous websites,
chat-rooms, forums and instant messaging
resources are devoted to drug-related informa-
tion and experiences [77-82]. Web-based NPS
sources influence a range of drug-use behav-
iours, including the use of new drugs and drug
combinations, modifications of preferred drugs
and cessation [77,81]. Indeed, the Internet is the
primary source of illicit drug information for
15-24 year-olds [83]. 70% of American 12-17

year-olds visit social networking sites daily,
a practice associated with a greater ease in
obtaining illicit drugs and controlled prescrip-
tion drugs [84]. Erowid [85], Dancesafe [86],
Multidisciplinary Association for Psychedelic
Studies [87], Bluelight [88], Lycaeum [89], The
Shroomery [90] and other websites have fig-
ured prominently in disseminating NPS infor-
mation [78,79].

The Internet has evolved from a static infor-
mation source to a dynamic, interactive means
of illicit drug acquisition and dispersal [91].
In retrospect, Dutch companies had used the
Internet to sell cannabis seeds and deriva-
tives since 1996 [92]. In 1997, the International
Narcotics Control Board (INCB) noted that the
Internet was providing an exchange forum for
advice on illegal drug use and manufacture
[93]. Online sales of diverted pharmaceuticals
expanded greatly following the first online
pharmacy opening in the UK in 1999 [94].
By 2001, the INCB identified the Internet as a
growing source of drug trafficking and it had
become the most widely used mechanism for
expanding synthetic drug production in some
countries [92]. Scheduled and prescription
psychiatric medications, analgesics and CNS
stimulants became extensively available online
throughout the ensuing decade [9596]. The
DEA currently recognises Internet substance
purchases for non-medical indications as an
entrenched drug consumer practice [97].

The NPS Internet market space now reflects
the modern, demand-based approach describ-
ing legitimate corporate enterprise — providing
solutions, information, value and access (‘SIVA")
[98]. Effective NPS transnational marketing,
sales and distribution have all been facilitated
by the Internet [51,70,92,99]. The burgeoning
demand for ‘legal highs’ resulted in an enor-
mous increase in psychoactive substance online
transactions [74]. By removing the require-
ment for personal interactions with drug deal-
ers, the Internet emerged and succeeded as an
alternative avenue for NPS acquisition [1,2,51].
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Internet purchase capability was reported by
some as a significant factor that led users to
consume ‘legal highs’ [100]. The relative ano-
nymity, personal safety and novelty of purchas-
ing psychoactive substances appealed to many.
Despite methodological limitations, a 2010
survey detailed that the vast majority (92%) of
legal high products were obtained online [100].
However, a subsequent, more global survey
suggested a lower rate (24%) of overall Internet
drug sourcing among users [101].

The Internet now significantly substanti-
ates NPS sales and distribution [102]. Specific
and actionable information on how to obtain a
vast range of hallucinogens has been available
online for over a decade [82]. In 2005-6, salvia
divinorum’ employed as a search term yielded
websites offering sale, distribution, or links to
sites that did so 58% of the time [103]. In 2010,
33% of one group of European mephedrone
users reported web purchase, although this
decreased to 1% following legislative restric-
tions the following year [26,100]. In 2011, 38%
of worldwide ‘Spice” users purchased online
[21]. Of those consuming (still) legal highs in
2012, 45% bought online, compared to 22.5%
dealer purchases [104]. Wide online availability
of bromo-dragonFLY, kratom and psychoac-
tive plant products is established [71,105,106].
In Japan, multiple psychoactive substances,
known as ‘dap’ or ‘ibo drugs’ are easily procur-
able online [71,105]. Prior to 2007, tryptamine
derivatives dominated this market. When
these became designated substances, they
were replaced by cathinones, phenylethylala-
mines, piperazines and SCRAs, all sold over the
Internet [71].

The vast size and ever-changing content of
the Internet precludes continuous monitor-
ing of drug-related websites. Thus, sequential
‘snapshots’ are often used to provide insight
into NPS availability and trends. In 2008, the
EMCDDA investigated online availability of
‘legal high’ drug retailers in Europe [2]. 69
EU-based online retailers were identified, the

vast majority of which were located in the UK
(52%) and the Netherlands (37%). More than
500 products were offered, the most common
of which were salvia, kratom, Hawaiian baby
woodrose, magic mushrooms, ‘party pills” and
‘smoking blends” (SCRAs). In 2009, 39 online
legal high retailers based in the UK or sell-
ing to the UK public were identified [30] with
346 unique products advertised: an average of
16 items per site, similar to those reported by
the EMCDDA. Later investigations revealed
that online vendors providing EU sales and
shipments increased from 170 online shops
in January 2010 to 631 in July 2011, with the
number of US-based sites tripling [1]. Kratom,
salvia, hallucinogenic mushrooms, MDAI,
MXE, 5- and 6-APB [5- and 6-(2-aminopropyl)
benzofuran], 4-MEC, MDPV, mescaline, methi-
oporpamine, 5-IAl and dimethocaine led the
evolving NPS Internet market, with SCRAs and
Hawaiian baby woodrose less widely avail-
able. 2011 snapshots revealed that the UK and
the USA were the predominant online vendors’
apparent country of origin, followed by the
Netherlands, Germany, the Czech Republic and
Hungary [102]. The primary transaction and
interface language was English (83%). Despite
the high percentage of American online ven-
dors, many focus their sales efforts on the EU,
listing prices in Euros or British pounds. This
may reflect European consumers’ relative com-
fort with purchasing drugs online, compared
with Americans [46].

Sites may be straightforward about NPS
vending and intent, or may imitate other enter-
prises, such as ‘gardening sites’” with images
of foliage, despite selling ‘plant food” prod-
ucts such cathinones, aminoindanes or botani-
cal NPS [107]. Purchase and delivery practices
advertised online are designed to be easy and
discrete, although some online shops invoke
destination restrictions. Vendor shipping poli-
cies promote circumspect packaging designed
to avoid suspicion [30]. Some vendors include
same-day or even more rapid delivery options
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(e.g. within 90 minutes to a London address for
£95) [74].

Online NPS availability is variable, fre-
quently-changing and highly dependent on
market pressures, evolving legislation and the
demographic characteristics of certain popu-
lation sectors. For example, the online sale
of mephedrone in Europe showed dramatic
growth in 2008-2010. In March 2008 less than
10 online mephedrone vendors existed. By
June, new sites appeared weekly [74]. The per-
centage of mephedrone-using UK students
reporting Internet purchase prior to the April
2010 UK control legislation was 10.7% [25]. As
legislation shifted, online mephedrone sourcing
fell from 33% to 1%, and street-level sales dra-
matically increased [26]. New products quickly
filled the online void: other cathinone ana-
logues, aminoindanes and MXE [1].

In addition to online retailers with web-
sites directly purveying NPS, the Internet sup-
ports several additional market spaces. NPS
sales have extended to social networking sites,
though the extent of market penetration is dif-
ficult to completely assess. NPS vendors are
reported to increasingly exploit Twitter® and
Facebook® [108]. Social media’s safety and effi-
ciency are appreciated by dealers due to con-
sistent and persistent buyer access and discreet
buyer selection. Conversely, law enforcement
officials have accessed social media to monitor
and disrupt drug-dealing rings, which discuss
and sometimes advertise their drugs in vari-
ous posts [109]. Allegedly, online media sites
unintentionally fuelled NPS sales because web
advertising programs linked press reports con-
taining ‘keyword” mentions of NPS to vendors
via automatically generated ads; this provided
an instant mechanism for potential NPS acqui-
sition and market expansion [110]. Despite pro-
hibitions by administrators, dealers broker NPS
through popular online auction sites, which
can facilitate the sale of numerous abusable
substances [111]. Auction sites (such as eBay®)
were reported to provide the primary US sale

and purchase market for poppy pods (crushed
and brewed into tea), until the practice was
halted in 2009 [112]. Users report ongoing
auction purchases of nitrous oxide, smoking
blends, 2-C series, MDPV and mephedrone
[113]. The authors uncovered current auction
site vendor advertisements for multiple NPS
‘research chemicals,” with promised next-day
local delivery and international shipping [114].
Classified advertising also offers the opportu-
nity to ‘hide in plain sight.” The authors also
found innumerable examples of international,
national and local vendors presenting NPS in
‘Home/Garden,” ‘Health/Beauty, and even
‘Traditional medicine’ sections. Vendors may
also provide raw chemical components, asso-
ciated production or usage products (packag-
ing materials, scales, etc.), or links to sellers.
Additionally, Internet vendors may employ
‘hidden” or ‘underground websites’, such as
‘Silk Road,” accessible only through anonymous
“Tor” (the onion router) networks. These trans-
mit traffic through privately built pathways
in international volunteer server networks in
order to obscure traffic analysis and detection.
Transactions occur via virtual ‘Bitcoin” ‘crypto-
currency, to further obscure identities and
operations [115].

Retail Vendors

While sales and distribution via the Internet
is common, many NPS sales are via retail, ‘brick
and mortar’ establishments. ‘Head shops,
‘smoke shops,” and ‘smart shops,” stores that
cater to a drug-using market by selling para-
phernalia and counter-culture consumer prod-
ucts, are a common source of ‘legal highs.
While terminology overlaps, ‘head shop’ gener-
ally refers to stores selling smoking parapher-
nalia (pipes, bongs, rolling paper, etc.), while
‘smart shops’ sell herbals and psychoactive
substances. Smart shops are more common in
the Netherlands, where psychoactive mush-
rooms are sold legally [116]. Gas stations and
convenience stores, which often sell ‘energy’
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products alongside snacks and soft drinks, have
also become an NPS outlet, especially in the
USA and New Zealand. In Japan, many ‘dap’ or
‘ibo” drugs are purchased in video stores [71].
Head shops are popular among young people,
where the lack of age restriction and the ability
to make purchases without a credit card makes
psychoactive substances easily available [117].

Novel psychoactive substances surfaced
in smart shops in the late 1990s. It appears
that many drugs debuted in the Dutch market
and were subsequently dispersed throughout
Europe. For example, the emergence of syn-
thetic phenylethylamines was observed first
with 2C-B  (4-bromo-2,5-dimethoxypheneth-
ylamine) in 1994, 2C-T-2 [2-[4-(ethylthio)-
2,5-dimethoxyphenyl]ethanamine] and 2C-T-7
in 1997 and a branded version of 2C-T-7 (‘Blue
Mystic’) in 2000 [118]. 2C-T-7 later appeared
in Germany [119]. BZP had become increas-
ingly popular in New Zealand since its arrival
in 1999, where it was sold extensively in retail
stores [120]. European piperazine introduction
occurred around 2000 [121]. Reports of syn-
thetic cathinone (e.g., mephedrone) use began
occurring in 2009 in Europe, while the first
cases of exposures to “bath salts” were reported
to US Poison Centers in 2010 [122]. The intro-
duction of NPS into the US retail market has
tended to lag behind Europe.

Assessment of the NPS retail market is diffi-
cult due to a paucity of published data regard-
ing locations and sales figures for head shops
and other stores in this category. While the
number of shops selling NPS is unknown, there
are likely to be hundreds or thousands of retail
vendors in each country. In 2006, 200 head
shops filled the ‘high street” of Bournemouth
alone, a city of less than 200000 [31]. In the
USA, 2446 head shops were listed in one direc-
tory [123], and 2423 were listed in another
[124]. In Poland in 2010, 3500 head shops were
raided following new legislation outlawing the
sale of ‘legal highs,” resulting in the closure of
1200 [125]. Closure of head shops in Poland

resulted in increased online sales [1]. A police
inventory indicated that at their peak in early
2010, there were 113 head shops in Ireland,
with weekly shop openings in certain regions
[126]. The number of shops did decrease mark-
edly to less than 10 following the ban of pipera-
zine derivatives, SCRAs and cathinones [126].
However, similar to the Internet evolution of
available products in response to governmental
action, head shops quickly replaced outlawed
compounds with dimethylcathinone, naphy-
rone, fluorotropacocaine, desoxypipradrol and
dimethylamylamine [62].

Users provide further estimates of retail utili-
sation. In one online survey of 168 SCRA users,
87% reported purchasing it from retail vendors
[21]. In another study, 13.9% of urine sam-
ples from patients at Ireland’s Drug Treatment
Centre Board were positive for head shop
products (mephedrone, methylone and BZP)
[127]. 7% of young people attending adolescent
addiction services centres in Dublin reported
using head shop products as part of a multi-
drug cocktail [128]. Annual surveys of UK
club-goers in 2011 reported mephedrone pur-
chase from head shops 5% of the time [26]. In
the USA, where online purchasing of drugs of
abuse is not as commonplace as in Europe, the
primary source of cathinones were small, inde-
pendent stores, such as gas stations and head
shops [122].

NPS sold by retail vendors are extensive,
variable by region and subject to rapid change
with legal regulations. However, some trends
are identifiable. In the USA, products available
from retail vendors are primarily SCRAs, cathi-
nones and salvia. Mephedrone, methylone and
BZP were widely available at head shops in
the UK and Europe under a variety of creative
brand names [127]. An analysis of 29 ‘natural’
and ‘herbal high’ products seized from head
shops by police in Poland in 2009 revealed a
mixture of JWH products and cannabicyclohex-
anol. In New Zealand, the primary substance
abused was BZP, which was commonly sold in
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retail stores [28]. There, it was often supplied in
packs with ‘recovery pills’ containing 5-hydrox-
ytryptophan. Numerous case reports and case
series report clinical toxicity from novel sub-
stances of abuse in which head shops or smart
shops were the substance source [122,129-132].
Other attempts at identifying and analysing
active agents in emerging NPS has resulted
from the methodical purchase of products from
local head shops [118,133,134].

Street Level Drug Dealers

While the Internet and head shops provide
the source for the majority of novel psychoac-
tive substances, a significant number are pur-
chased from dealers who broker sales on the
street, in clubs and in schools. Drugs are also
acquired from friends, classmates or family
members who obtain NPS from a variety of
means and then subsequently distribute them.
Concerts and music festivals also provide a
venue for NPS sale and distribution [30,135].
Toxicity has been associated with ‘Foxy’
(5-MeO-DIPT) traced to street purchase [136],
and with the sale of BZP in night clubs [137].

UK mephedrone sales illustrate the impact of
non-retail, non-Internet vendors and the adapt-
ability of the market to legislation changes.
Prior to mephedrone regulation, 48% of UK
student users acquired mephedrone from street
level dealers and the vast majority reported
facile acquisition [25]. Common mephedrone
sources for club-goers were friends (38%) and
dealers (24%) [26]. Following the ban, the use
of dealers to obtain mephedrone increased
dramatically (58%), as opposed to friends
(41%), the Internet or head shops (<1% each).
Telephone survey results were similar, with a
significant increase in dealer-originated mephe-
drone [138]. While reported use of mephedrone
decreased somewhat after the legislation, it was
still widely consumed and readily available
in the UK on the street, as 38% reported that
mephedrone was easily or very easily accessi-
ble after the ban [26].

In the USA, NPS have appeared on the street-
level drug market, as evidenced by regional
seizures. Large-scale trafficking networks have
developed across state borders. An April 2011
case associated with the sale of mephedrone
and 4-MEC resulted in multiple arrests and
a 25kg drug seizure (estimated street value,
$525000) [139]. Organised criminal groups are
now engaged in international cathinone traf-
ficking and distribution [76].

PRODUCTS

Pricing of NPS

NPS pricing is associated with supply,
demand, vendors, competitors and market
dynamics, such as regional legal designations.
In 2009, the average price per ‘legal high” prod-
uct in the UK was £9.68 (range £1.75-£54.99)
[30]. Compared with traditionally controlled
drugs such as cocaine and MDMA, ‘legal highs’
are often cheaper, in addition to being read-
ily accessible. In contrast to cocaine, typically
priced at €50-70 ($69-97) per gram in Europe
[46], the average online cost of MDAI, MXE,
6-ABP (‘Benzo fury’), mephedrone and JWH-
250 were €10.50, €17, €24.50, €16 and €15 per
gram, respectively [1]. This is similar, if not
cheaper, to the cost of MDMA, which typically
sold at €2.80 (UK) to €15.90 (Italy) per pill, or
approximately €11-64 per gram [140]. Plant
products such as salvia and kratom are signifi-
cantly cheaper at €0.60-1.50 per gram.

Many users report turning to ‘legal highs’
as a less expensive way to get high and some
credit the global recession as an impetus for
NPS popularity [141]. UK students reported
using mephedrone because it was cheaper
than alcohol [142]. In 2011, UK street drug
prices were reported to be £17 per gram of
mephedrone, less than half the price of cocaine
[143]. Typical mephedrone maximum pur-
chase amounts were about 5 grams (20% of
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respondents), but not infrequently exceeded
5 grams (43%) [144]. NPS pricing also exhibits
temporal changes. In 2011, a 3-gram packet of
‘Spice” SCRA cost from €12 to €18, a decrease
from €20 to €30 in 2009 [102]. The average
reported cathinone purchase price in the UK
increased from £10-£12 to £16-20 follow-
ing regulation [26,138]. NPS transactions also
reflect quantity discounts observed in legiti-
mate enterprises. Vendors provide scaled pric-
ing for larger purchases, similar to that seen
with other illicit [37,145]. Table 3.1 provides
some reported NPS pricing. Simple Internet
queries permit users to promptly accomplish
current ‘price discovery’ and comparisons.
Unfortunately, many young adults are exces-
sively swayed by price and lack both adequate
Internet health literacy skills and health deci-
sion-making capacity to appropriately evaluate
Internet drug vendors [154].

Transaction Mechanisms

A variety of payment mechanisms are sup-
ported. Credit or debit card purchase is com-
mon for online products [30]. Online money
transfers, traditional bank transfers, checks,
postal money orders and digital currencies are
also accepted [114,115,155].

Marketing

Aggressive marketing has furthered NPS
usage. This includes websites encouraging use,
complete with portals to purchase sites [103].
Media reports appear to have inadvertently
promoted the NPS abuse both indirectly (by
sparking interest in so-called ‘legal alternative’
drugs) and directly, as detailed above via linked
advertising [91,156].

Branding and Packaging

The concept of branding is a commercial
market strategy to command higher prices
and establish customer loyalty. This practice

is previously well established at the wholesale
and retail level in the traditional illicit trade.
Cocaine bricks and heroin point-of-sale pack-
ages have contained a variety of stamps or
markings; marijuana ‘designer varieties’ have
acquired brand labels or ‘strain names;” and
ecstasy pills have been assigned a variety of
logos, colours and names [145,157,158]. Unique
packaging or brand names serve to differen-
tiate products from competitors and to asso-
ciate certain drugs with a recognised purity,
potency, or desirable special qualities [145,159].
Logos confer significant preferences among
established designer drug users and positive
messages and apparent safety are also key ele-
ments to effective diffusion of new drug use
[160,161]. The NPS trade mirrors these market
tactics. Affordability and permissive legal des-
ignations encourage further access [162]. These
characteristics are promoted either on prod-
uct labels or by vendors’ advertising content.
NPS are frequently sold in colourful packets,
professionally designed to attract and arouse
interest [156]. Many brand names remind con-
sumers of illegal street drugs or their effects
[162]. Other NPS brands have appropriated
and evoked names and graphic designs from
common, nontoxic food products — e.g. knock-
offs of Cadbury’s® ‘Flake’ (containing methio-
propamine, MDAI, caffeine, benzocaine and
lidocaine) and Kellogg’s® ‘Special K’ (contain-
ing MXE) [153]. Labelled mixtures of ‘natu-
ral’ blended herbs may be included to connote
safety; pill formulations may be designed to
appear as pharmaceuticals. Where branding
is the least mature with some emerging NPS,
products may simply be supplied in zip-lock
plastic bags with little descriptive informa-
tion [133]. NPS have incorporated established
branding ‘line extension’ strategies for prod-
uct diversity, thus, ‘Spice Silver,” ‘Spice Gold,’
and ‘Spice Diamond;” ‘Chill zone original,’
‘Chill zone cherry,” and ‘Chill zone mint;" and
‘Exclusive original,” ‘Exclusive cherry,” and
‘Exclusive mint;” etc [134,156]. The range of
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TABLE 3.1 Reported Pricing of Some Novel Psychoactive Substances
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Year
Class Substance Price Unit reported Source Ref
Aminoindanes 5-T1AI £26.99 2g 2010 Internet [165]
€9.50-12 1g 2011 Internet [1]
MDAI £14.50-15 1g 2010 Internet [165]
€10-11 1g 2011 Internet [1]
Arylcyclohexylamines ~ MXE €14.50-19.50 1g 2011 Internet [1]
Benzofurans 5-APB €25-33 1g 2011 Internet [1]
6-APB £16 2 pellets 2010 Internet [165]
Benzo fury)
€23-26 1g 2011 Internet [1]
Synthetic General/ €9-12 1g 2011 Unspecified [175]
cannabinoid smoking fied
receptor agonists mixtures €27-36 3g 201 Unspecifie [175]
€26-30 3g 2011 Internet, [140]
Head shops
Homemade K2 US$0.44-160 3g 2010 Internet [163]
K2/Spice US$24-75 3g 2010 Internet [163]
Spice Diamond €8-10 1g 2008 Internet [2]
Spice Gold €5.30-10.30 1lg 2008 Internet [2]
AM-2201 €18-21 lg 2011 Internet [1]
JWH 018 US$33-120 3g 2010 Internet [163]
€20-23 1g 2011 Internet [1]
JWH-122 €5-5.50 1g 2011 Internet [1]
JWH-250 €11-19.5 1g 2011 Internet [1]
Cathinones Generic US$20 Package 2011 Store [147]
US$25-75 Packet 2011 Unspecified [59]
US$60-70 1g 2011 Unspecified [59]
€18-25 lg 2011 Internet, [140]
Head shops
Mephedrone £5.50 1 tablet/ 2009 Internet [99]
capsule
€10-15 1g 2010 Internet, [140]
Head shops
£12.20 Not 2010 pre-UK Unspecified [26]
specified ban)
(Continued)
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TABLE 3.1 (Continued)
Year
Class Substance Price Unit reported Source Ref
£19.30 Not 2010 post-UK  Unspecified [26]
specified ban)
€12-20 1lg 2011 Internet [1]
US$40 1g 2011 Distributor [59]
4-MEC €12-20 1g 2011 Internet [1]
MDPV €11.50-23.90 1lg 2011 Internet [1]
€7.60-13 lg 2011 Internet [1]
Methylone €9-20 1g 2011 Internet [1]
3,4-DMMC £9-20 1lg 2010 Internet [1]
Naphyrone £12.50 1g 2010 pre-UK Unspecified [149]
ban)
£2500 1000g 2010 pre-UK Unspecified [149]
ban)
NRG-3 £27.99 2g 2010 Internet [165]
Cocaine Dimethocaine €20-30 1g 2011 Internet [140]
analogues
FLYs Bromo-dragonFLY €10-30/ single dose 2011 Unspecified [106]
US$14-42 blotter
€300/US$420 lg 2011 Unspecified [106]
€14.50-19.50 1g 2011 Internet [1]
Party pills E =XTC €2-5.60 1 capsule 2008 Internet [2]
NXT Phase Blue €1.40-12.50 1 capsule 2008 Internet [2]
London €8-9 1 capsule 2008 Internet [2]
Underground
products
Happy Caps €1.80-2.10 1 capsule 2008 Internet [2]
Groove E
Piperazines Generic £3.30-5.85 1 tablet/ 2009 Internet [99]
capsule
BZP €34 1 tablet 2011 Unspecified [140]
Thiophenes Methiopropramine  €11.50-13 lg 2011 Internet [1]
Tryptamines AMT €23-46 1g 2011 Internet [1]
DMT £25 0.125-0.5¢g 2011 Unspecified [150]
Other 2C-B US$10-US$30 1 tablet 2011 Unspecified [151]
phenethylamine
analogues MDAT €11-13 1g 2011 Internet [1]
(Continued)
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TABLE 3.1 (Continued)
Year
Class Substance Price Unit reported Source Ref
Botanicals Caffeine/ £2.50-3.40 1 tablet/ 2009 Internet [99]
Ephedrine capsule
Hallucinogenic €10-14 10g 2011 Internet [1]
mushrooms
Hawaiian baby €3-4.50 5 seeds 2008 Internet [2]
woodrose €8 10 seeds 2011 Internet [1]
Khat €5 1 bundle 2011 Unspecified [140]
Kratom US$10-40 ounce 2008 Internet [76]
€2.1-10.3 1g 2008 Internet [2]
€0.6-1.50 lg 2011 Internet [1]
Morning glory €0.30-1.00 1g 2008 Internet [2]
Salvia, generic €0.60-1.20 1g 2011 Internet [1]
Salvia, 5 X extract US$15 tin 2009 Head shops [152]
€11-12 0.5g 2011 Internet [140]
Salvia, 10 x extract €17.80-38 1g 2008 Internet [2]
Salvia, 40 x extract US$30 0.5¢g 2011 Internet [140]
Salvia, 60 x extract €32-63 1g 2008 Internet [2]
Salvia, 80 x extract US$80 tin 2009 Head shops [152]

2C-B, 4-bromo-2,5-dimethoxyphenethylamine; 3,4-DMMC, 3,4-dimethylmethcathinone; 4-MEC, 4-methyl-N-ethylcathinone; 5- and 6- APB, 5- and
6-2-aminopropyl)benzofuran; 5-1AI, 5-iodo-2-aminoindane; AMT, alpha-methyl-tryptamine; BZP, 1-benzylpiperazine; DMT, dimethyltryptamine; MDAI,
5,6-methylenedioxy-2-aminoindane; MDAT, 6,7-methylene-dioxy-2-aminotetralin; MDPV, 3,4-methylenedioxypyrovalerone; MPA, methiopropramine.

powders, ‘party’ pills or tablets, smokable mix-
tures and plants/extracts is attractive to users
seeking diverse, customisable, social enhance-
ment products.

Misbranding

Vendor-supplied product content data var-
ies greatly. In a 2008 study, only 63% of online
retailers indicated formulation information [2].
In 2009, only 40.1% of available online prod-
ucts in the UK listed their constituents [30]. In
2010, 61% of Irish NPS products tested listed
ingredients [62]. Even when listed, reported
ingredients of many products are incomplete,

confusing, or inconsistent, using alternative
names to describe the same substance [30].
Recommended dosing, side-effects, warn-
ings, user feedback and referrals to informa-
tion sources are similarly lacking [2,30,102].
NPS misbranding takes several forms. First,
as indicated previously, NPS employ a vari-
ety of descriptive names and labels to cir-
cumvent legal restraints, despite an intent
for human exposure. Aside from this rather
transparent misbranding strategy, unlisted
pharmacologically active ingredients (e.g. cathi-
nones, SCRAs and piperazines) may reside in
products actively marketed with ‘legal high’
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intent, risking legal infractions or health risks
[30,99,133]. Products labelled as ‘natural’ or
‘herbal highs’ confiscated from Polish head
shops contained undeclared SCRAs. Notably,
the particular SCRA correlated with the prepa-
ration’s ‘flavour’ and not brand name [134].
NPS active ingredients may display temporal
inconsistencies and may also include products
in which psychoactive substances are unde-
tectable [99]. Identical ‘brand name’” NPS may
demonstrate divergent content. This has been
established for cathinones as well as SCRAs
[122,156]. Spraying of SCRAs on vegeta-
tion may result in uneven distribution or ‘hot
spots” within individual packets [163]. NPS are
also used to adulterate other illicit substances
(amphetamine, cocaine, ‘ecstasy, LSD and
methamphetamine) [60,148]. Lastly, NPS them-
selves, even when sold as such, are affected
by mislabelling and impurities. The potential
dangers and extent of contamination posed
by adulterants of traditional ‘illicit’ drugs are
well documented (e.g. antihistamines, caf-
feine, calcium channel antagonists, clenbuterol,
levamisole, local anaesthetics, paracetamol,
phenacetin, quinine, scopolamine, etc.) [164].
Decreased wholesale drug costs increase inter-
mediation margins and potential trafficking
profits. Consequently, to an extent that the mar-
ket will tolerate, NPS are just as vulnerable to
adulteration [145], with national proscriptions
against ‘deceptive advertising’ carrying little
weight. Multiple products advertised in August
2010 (MDALI, 5-IAl, ‘Benzo Fury,” ‘NRG-3,” and
‘E2’) did not contain the purported active ingre-
dient: a single sample contained the labelled
substance (MDAI), all others contained caf-
feine and a mixture of BZP and 3-TEMPP [165].
Similarly, 61% of tested Irish headshop products
contained caffeine [62]. Following the UK ban
on mephedrone, ‘NRG-1,” advertised as naphy-
rone (naphthylpyrovalerone) and later genera-
tion ‘NRGs’ appeared. However, in many cases
these products were cathinones or novel cathi-
none derivatives (4-FMC, pentylone, MDPBP,

MDPYV, etc.) merely displaying a new label,
carrying potential criminal or health effects
[146,166]. All NPS in another sample from 2011
contained significant undeclared caffeine (up to
1 gram) or taurine [167]. Both seized and pur-
chased synthetic cathinones have demonstrated
contamination with multiple substances [58].
Mephedrone has been adulterated with caf-
feine, paracetamol, cocaine, amphetamine and
ketamine [168]. Following the UK cathinone
restrictions, most users noted decreased purity
and increased adulteration [26]. Botanicals are
not immune: O-desmethyltramadol was con-
firmed as an adulterant in ‘Krypton,” an herbal
kratom mixture [169].

Market Dynamics

NPS market dynamics are influenced by user
effects, price, availability, quality, legality and
competition [170]. These contribute to NPS life
cycle stages: introduction, growth, maturity
and/or decline. BZP displacement of MDMA
in seizures analysed by the UK Forensic Science
Service in 2007-2009 was followed by its own
subsequent displacement by cathinone deriva-
tives in 2010 [37]. This trend was similarly
seen in the USA, where BZP NFLIS mentions
peaked in 2009, with SCRA and cathinone sei-
zures surging in 2010 [13,35,36]. Suppliers
demonstrate flexibility in developing legal mar-
ket alternatives as the landscape shifts [51,102].
This leads to second-, third-, fourth- and later
‘generation’ substitutions. Just four weeks after
JWH-018’s prohibition in Germany, second
generation SCRAs were flooding the market
[19]. Following mephedrone control in the UK,
purported naphyrone and related compounds
(often advertised as ‘NRG’-series compounds)
were rapidly introduced as ‘100 per cent legal’
substitutes [171]. Upon its control, naphyrone
was replaced by desoxypipradrol (2-DPMP) in
some ‘Ivory Wave’ products, which was then
followed by diphenylprolinol (D2PM) substi-
tution for 2-DPMP [172]. MXE and ketamine
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use also increased following recent UK cathi-
none and piperazine controls [143]. Before the
Irish ban of synthetic cannabinoids, benzyl-
piperazine derivatives, cathinones, several
GHB precursors and ketamine in May 2010,
then legal head shops were reportedly opening
at a rate of one per week [170]. Subsequent to
the ban, users reported a range of anticipated
behaviours, including continued use of now-
illegal NPS, a return to prior illicit drugs and
intent to experiment with even newer NPS
[162]. However, a November 2011 £1 million
mephedrone seizure demonstrated ongoing
UK cathinone demand [173]. ‘BZP free’ party
pills, potentially containing other piperazine
derivatives such as pFPP (parafluorophenylpip-
erazine), appeared following BZP control [2].
Legal control of NPS may depress utilisation or
induce diversion to existing illicit supply net-
works [102]. Conversely, market pressures on
other illicit drugs may propel NPS consump-
tion. Low cocaine and MDMA purity in 2009
was thought to contribute to UK increases in
mephedrone use [91]. Supply shocks in the
European heroin market between November
2010 and March 2011 led some users to replace
heroin with injectable cathinones as well as
other ‘legal highs’ [174]. These various pres-
sures, as well as additional cultural aspects,
may ultimately shape national reported NPS
and other drug preferences — e.g. more frequent
use of SCRAs, mushrooms, LSD, methylpheni-
date and opiates by US respondents and more
frequent ketamine, mephedrone, ‘'MDMA,” and
MXE consumption by UK respondents [101].

CONCLUSIONS

NPS availability and supply is highly com-
plex and volatile. New products are continually
introduced and a global network of suppliers,
distributors and vendors ensures a constantly
adjusting market space. Technological advances
have lowered, if not eliminated, barriers to

diffusion of NPS knowledge and properties.
Both endogenous and exogenous forces exert
ongoing pressures, which ensure the continu-
ing evolution of the NPS market.
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INTRODUCTION

This chapter aims to provide a non-technical
overview of some of the key international epi-
demiological data on novel psychoactive sub-
stances (NPS). Major compounds and groups
of compounds are considered and where pos-
sible, trends in use prevalence are presented.
Although many well-established drugs (e.g.
psilocybin mushrooms) are not subject to the
United Nations (UN) drug conventions and are
therefore considered NPS, this chapter gener-
ally only focuses on those that have received
attention since 2000. Similarly, although some
of the first reports of the psychoactive effects
of Salvia divinorum (henceforth referred to as
‘Salvia’) were published in the mainstream sci-
entific press in the 1960s (e.g. [1]), it is included
here because of the re-emergence in its use in
the previous decade [2] and cultural propaga-
tion through the Internet [3].

We present prevalence data from major gen-
eral population surveys in adults and young
people. These provide the most robust esti-
mates of use of NPS. Many of the drugs dis-
cussed in this chapter only become the focus of

Novel Psychoactive Substances.
DOI: http://dx.doi.org/10.1016/B978-0-12-415816-0.00004-3

policy and, subsequently, epidemiological inter-
est once they have become controlled under
national drugs legislation. This results in two
important considerations. Firstly, it means that
comparable data obtained using high quality
methodologies and sampling techniques, such
as those collected as part of well-resourced gen-
eral population prevalence surveys, are only
available on a small number of compounds.
Examples of such include drugs sold as mephe-
drone and ‘Spice” (synthetic cannabinoid recep-
tor agonists; but as discussed below there is
great uncertainty about the exact prevalence
the data on these drugs actually represents).
Regardless, it is not yet possible to make inter-
national prevalence comparisons. Secondly,
it means that little robust data is available on
truly novel and emerging psychoactive sub-
stances. Whilst more established drugs will
have greater potential to produce public health
and social burdens (because of the larger total
number of users), it might be argued that in ter-
ritories that operate systems of reactive drug
control (i.e. new drugs are controlled once evi-
dence on use prevalence and potential soci-
etal harms have been established, compared

© 2013 Elsevier Inc. All rights reserved.
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with systems of generic control), it would be
better for health and drug services to be able
to develop intervention responses before use
becomes established. Whilst general population
estimates are essential to illustrate the disper-
sion of drug trends, it is also important to iden-
tify and assess prevalence among key groups
and target populations; criteria which few gen-
eral population surveys are able to fulfill. We
therefore also present the findings of a number
of important smaller surveys, which tend to use
non-probabilistic sampling. Although less use-
ful for policy monitoring and understanding
trends in use, the value of this type of research
is that, done well, it can provide a rapid assess-
ment of the emergence of NPS and associated
user behaviours, which are the essential foun-
dations in developing targeted legal, forensic,
social and health responses.

The chapter then focuses on a number of
important NPS, namely mephedrone, Salvia
and ‘Spice’ (summarised in Table 4.1). This
choice of compounds primarily reflects the
limited published epidemiological data on
NPS, and although small studies have been
conducted with other (relatively obscure)
compounds (e.g. 4-hydroxy-N-methyl-N-ethyl-
tryptamine) [4], these tend to exclusively recruit
self-identified users of that drug and not com-
pare use profiles with the wider population of
substance user. In order to preserve the focus of
the chapter we have also chosen not to include
ethnographic data or studies which present
prevalence data as part of examinations of the
acute and sub-acute harms of use (e.g. cognitive
functioning in recent users compared with non-
using controls), although some data is included
on route of administration where relevant (e.g.
injection of mephedrone).

Methodological development in this area is
extremely important, and findings from foren-
sic analysis of products sold as ‘legal highs’
indicate that caution is warranted when inter-
preting the prevalence estimates provided
here. NPS products, particularly powders, have

consistently been found to be mislabelled, or
contain other unlisted products [5,6]. There
is a lack of consistency in constituent prod-
uct chemicals across time [7] and many are
only known to users as generic slang names
(e.g. bubble vs 2-aminoindane) [8]. Therefore
many users, unless they have access to sophis-
ticated testing equipment, will be unaware of
the actual product(s) that they have consumed.
Generic white powders cannot be differenti-
ated by sight alone and thus endorsing use of a
product in a survey is unlikely to provide accu-
rate prevalence estimates. We present a num-
ber of novel methodologies which may assist
in improving the robustness of NPS prevalence
estimates and conclude the chapter with a data
table summarising studies in this area.

GENERAL POPULATION SURVEYS

Surveys in Young People

The USA’s annual Monitoring the Future is
a large and robust annual school survey which
assesses substance use prevalence in 50000
secondary school children (school grade 8,
13-14yrs of age; grade 10, 14-16yrs; and grade
12, 17-18yrs). Synthetic cannabinoid recep-
tor agonists were included in the survey for
12th grade students for the first time in 2011
(reported as synthetic marijuana and under the
generic trade names Spice and K2) [9]. Although
a number of synthetic cannabinoid receptor
agonists were legally controlled in the USA in
2011, the survey took place shortly after these
measures were imposed, and so provide a good
indication of pre-legislation prevalence. 11.4%
of 12th grade students reported use of syn-
thetic marijuana in the previous 12 months, and
of these, 94% also reported cannabis use in the
same period, 31% were current (past 30-day)
daily users of cannabis, 60% reported some illicit
drug other than cannabis in the past year, 54%
smoked cigarettes in the past 30 days, and 79%
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TABLE 4.1 Summary of Main Findings Reported in the Text

Period Prevalence (%)

Drug Country Year LTP  LYP LMP  Survey Type Population Source
General
Novel Psychoactive Ireland/ 2011 - 6.7;1.0; 3.5 - Representative 15-34; 35-64; [21]
Substances (general) Northern household survey 15-64yrs
Ireland
Other hallucinogens USA 2006 - 0.2 - Representative 12-65+ SAMHSA
(including DMT, household survey [12]
AMT, 5-MeO-DIPT, (NSDUH)
and Salvia divinorum)
Legal high powders Ireland 2010 570 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
Legal tablet or liquid Ireland 2010 480 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
Ethnobotanicals Ireland 2010 600 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
Mephedrone UK 2011/12 - 3.3;1.1 - Representative household 16-24yrs; [14]
survey (CWES) 16-59yrs
UK 2010/11 - 44,14 - Representative household ~ 16-24yrs; [13]
survey (BCS) 16-59yrs
Northern 2011 20 - - Representative 15-64 yrs [21]
Ireland household survey
UK 2011/2012 - 30.0 13.0 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
International 2011 61.0  51.0 - Convenience sample of Mean age 25yrs; [23]
clubbers 69% male
Australia 2010 210 - - Sentinel survey of 24.0 + 6.0yrs, [26]
ecstasy users 58% male
UK 2011 638 - 53.2 Convenience sample Mean age 29.7yrs;  [27]
of clubbers 82% male
UK 2010 13.0 11.0 5.0 Convenience sample Mean age [ 8]
of nightlife patrons 23.8yrs

(Continued)



TABLE 4.1

(Continued)

Period Prevalence (%)

Drug Country Year LTP  LYP LMP  Survey Type Population Source
UK 2010 540 520 41.0 Convenience sample 29.8 + 8.0; [28]
of clubbers 82% male
Northern 2010 662 - - Convenience sample 24.8 + 6.8yrs, [24]
Ireland of self-identified NPS users  67% male
Scotland 2009/10 203 - - Convenience sample Age range [29]
(UK) of students 13-24yrs
SYNTHETIC CANNABINOID RECEPTOR AGONISTS
USA 2012 - 114 - Representative school 12th grade [9]
survey (Monitoring students
the Future)
UK 2010/11 - 0.4;0.2 - Representative 16-24yrs; [13]
household survey (BCS) 16-59yrs
Germany 2009 7.0 - 1.0 Representative school Age range [30]
survey (city region) 15-18
UK 2011/2012 - 5.0 2.0 Convenience sample of Mean age 28.3yrs; [25]
magazine /newspaper 69.7% male (UK
readers respondents only)
UK 2011 9.0 - 0.6 Convenience sample Mean age 29.7yrs;  [27]
of clubbers 82% male
International ~ 2010 217 - 2.0 Convenience sample 18-27yrs; [22]
of clubbers 65% male
International 2011 103 22 - Convenience sample Mean age [23]
of clubbers 25yrs; 69% male
SALVIA DIVINORUM
USA 2006 - 17 - Representative household ~ 18-25yrs SAMHSA
survey (NSDUH) 2006
USA 2012 - 1.6;3.9;59 - Representative school 8th; 10th; [9]
survey (Monitoring the 12th Grade
Future) students
International 2010 292 - 3.2 Convenience sample Mean age [22]

of clubbers

25yrs; 69% male



USA 2006/07 - 44 - Random sample of 19.2+2.0yrs Lange
University Students etal.,
2008
USA 2006 6.7 3.0 0.5 Convenience sample 19.2 £2.0yrs [31]
of University Students
USA 2009 6.7 - - Convenience sample 20.0 +2.1yrs [32]
of University Students
Ireland 2010 611 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
OTHER DRUGS (SELECTED DATA)
2-Al Ireland 2010 1.6 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
2-CB Australia 2010 9.0 - - Sentinel survey of 24 + 6yrs, [26]
ecstasy users 58% male
UK 2011/2012 12.0 4.0 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
International 2011 180 83 - Convenience sample Mean age 25yrs; [23]
of clubbers 69% male
2-CE Australia 2010 3.0 - - Sentinel survey of 24 + 6yrs, [26]
ecstasy users 58% male
2-CI Australia 2010 6.0 - - Sentinel survey of 24 + 6yrs, [26]
ecstasy users 58% male
UK 2011/2012 - 6.0 15 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
International ~ 2010 14 - 13 Convenience sample 18-27yrs; [22]
of clubbers 65% male
International 2011 9.9 4.1 - Convenience sample Mean age [23]
of clubbers 25yrs; 69% male
5-IAL Ireland 2010 1.0 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male

(Continued)



TABLE 4.1 (Continued)
Period Prevalence (%)
Drug Country Year LTP  LYP LMP  Survey Type Population Source
5-MeO-DMT Australia 2010 2.0 - - Sentinel survey of 24 + 6yrs, [26]
ecstasy users 58% male
BZP UK 2010/11 - 0.1;0.2 - Representative 16-24yrs; [13]
household survey (BCS) 16-59yrs
Australia 2010 8.0 - - Sentinel survey 24 + 6yrs, [26]
of ecstasy users 58% male
UK 2011/2012 - 1.5 0.5 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
UK 2011 9.3 - 0.6 Convenience sample Mean age [27]
of clubbers 29.7yrs; 82% male
International 2011 172 5.0 - Convenience sample Mean age [23]
of clubbers 25yrs; 69% male
Ireland 2010 37.1 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
DOI Australia 2010 2.0 - - Sentinel survey of 24 + 6yrs, [26]
ecstasy users 58% male
Ketamine UK 2010/11 - 2.1;0.6 - Representative household 16-24yrs; [13]
survey (BCS) 16-59yrs
UK 2010 57.0 46.0 28.0 Convenience samples 29.8 + 8.0; [28]
of clubbers 82% male
Khat UK 2010/11 - 0.2,0.3 - Representative household 1624 yrs; [13]
survey (BCS) 16-59yrs
mCPP Ireland 2010 2.5 - - Convenience sample of 24.8 + 6.8yrs, [24]
self-identified NPS users 67% male
Methoxetamine UK 2011 6.4 - 1.6 Convenience sample of Mean age [27]

clubbers

29.7yrs; 82% male



Methylone UK 2011/2012 - 2.0 0.5 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
International 2011 13.7 9.0 - Convenience sample Mean age 25yrs; [23]
of clubbers 69% male
International 2010 108 - 7.5 Convenience sample 18-27yrs; [22]
of clubbers 65% male
MDAI UK 2011/2012 - 3.0 0.5 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
UK 2011 7.7 - 0.0 Convenience sample Mean age 29.7yrs;  [27]
of clubbers 82% male
International 2011 6.7 47 - Convenience sample Mean age 25yrs; [23]
of clubbers 69% male
UK 2010 6.0 6.0 4.0 Convenience samples 29.8 + 8.0; [28]
of clubbers 82% male
Ireland 2010 2.7 - - Convenience sample 24.8 + 6.8yrs, [24]
of self-identified NPS users  67% male
MDPV Australia 2010 1.0 - - Sentinel survey of 24 + 6yrs, [26]
ecstasy users 58% male
UK 2011/2012 - 0.5 <0.1 Convenience sample of Mean age 28.3yrs;  [25]
magazine/newspaper 69.7% male (UK
readers respondents only)
International 2011 44 3.0 - Convenience sample Mean age 25yrs; [23]
of clubbers 69% male

LTP, lifetime prevalence; LYP, last year prevalence; LMP, last month prevalence; AMT, a-methyltryptamine; 2-Al, 2-Aminoindan; 2-CB, 2,5-dimethoxy-4-bromo-phenethylamine; 2-CE,
2,5-dimethoxy-4-ethyl-phenethylamine; 2-CI, 2,5-dimethoxy4-iodo-phenethylamine; 5-1AI, 5-Iodo-2-aminoindane; 5-MeO-DIPT, 5-methoxy-diisopropyltryptamine (foxy/foxy methoxy);
5-MeO-DMT, 5-methoxy-N,N-dimethyltryptamine; BZP, 1-benzylpiperazine; DMT, Dimethyltryptamine; DOI, 2,5-dimethoxy-4-iodoamphetamine; mCPP, meta-Chlorophenylpiperazine;
Mephedrone, 4-methylmethcathinone; Methylone, 3,4-methylenedioxy-N-methylcathinone; MDAI, 5,6-Methylenedioxy-2-aminoindane; MDPYV, 3,4-methylenedioxypyrovalerone.
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used alcohol in the past 30 days (Johnson, per-
sonal communication). Although it is uncertain
if some users of synthetic marijuana reported
use of this substance alone, it is clear that typi-
cal users had experience with a wide range of
substances and for this sample at least, being a
synthetic marijuana user does not suggest emer-
gence of a novel group of substance users with
a unique preference for NPS. The plant halluci-
nogen Salvia was included in earlier surveys but
2011 data had not, at the time of writing, been
released for secondary analysis. In 8th grade
students, last year prevalence (LYP) of Salvia fell
from 1.7% in 2010 to 1.6% in 2011; in 10th grade
students the figures were 3.7% and 3.9%; whilst
in 12th grade students last year prevalence in
2009 was 5.7%, 5.5% in 2010, and 5.9% in 2011
[9]. Of note, reporting of Salvia in 12th grade
students over the previous three years was
greater than that of ecstasy (4.3%; 4.5%; 5.3%).

The European School Survey Project on
Alcohol and Other Drugs (ESPAD; www.
espad.org) is the largest cross-national survey
of adolescent substance use in the world [10].
In some respects, although there are differ-
ences in methodology, it may be regarded as a
European equivalent to Monitoring the Future,
and its publications include comparison with
this US data. It reports every four years and the
current wave, 2011, reporting in summer 2012,
included the participation of 39 countries. In
the 2011 questionnaire, there was the option of
including items relating to the prevalence of
drugs in addition to those typically assessed
(e.g. tobacco, alcohol, ecstasy, cocaine, amphet-
amines, cannabis). Some countries included
items relating to NPS, but at the time of writing
this data has not been released. As other pan-
EU surveys (e.g. Eurobarometer, see below)
are opportunistic in nature, ESPAD potentially
provides a good vehicle to assess time trended
prevalence of some of the more well established
NPS, although as shall be discussed later accu-
rate user identification of NPS may mean that
the utility of this data is limited.

Adult Population Surveys

Three nationally representative surveys
(available in the English language), the USA
National Survey on Drug Use and Health
(NSDUH), the UK’s British Crime Survey (BCS),
and the Drug Use in Ireland and Northern
Ireland Survey present data on NPS epidemi-
ology in adult populations, but the number
of drugs included are limited to those of most
interest to policy makers (e.g. GHB, mephe-
drone, hallucinogens, piperazines, ketamine,
khat, synthetic cannabinoid receptor agonists).

The NSDUH is a representative household
survey including data from around 70000
respondents aged 12 and older [11]. The sur-
vey is generalisable to the non-institutionalised
population of the USA, and so underestimates
use in populations as prisoners, the military
and those in residential treatment. Although
the survey focuses on classic illicit drugs, classi-
fied under ‘other hallucinogens’ are substances
of relevance to this chapter such as dimethyl-
tryptamine (DMT), alpha-methyltryptamine
(AMT), N,N-diisopropyl-5-methoxy-tryptamine
(Foxy), and Salvia. It was estimated in 2006 that
almost 700000 persons aged 12 or older had
used DMT, AMT or ‘Foxy’ in their lifetime, and
approximately 100000 had done so in the past
year [12]. Last year prevalence rates were less
than 0.2% for all of these drugs. About 1.8 mil-
lion persons aged 12 or older used Salvia in
their lifetime and approximately 750000 did so
in the past year (1.7% last year use in 18-25 year
olds, greater than LSD at 1.2%).

The BCS is a household survey of over 27000
adults aged 16-59 in England and Wales [13].
It is the largest self-reported experiences of
crime survey in the UK and through its dedi-
cated drugs module is one of the most impor-
tant tools for monitoring UK government drugs
policy. In 2009, in parallel with their addition
to the Misuse of Drugs Act, 1971 as Class B
drugs), questions on benzylpiperazine (BZP),
gamma-butyrolactone/gamma-hydroxybutyrate

NOVEL PSYCHOACTIVE SUBSTANCES


http://www.espad.org
http://www.espad.org

GENERAL POPULATION SURVEYS 87

(GBL/GHB), and Spice (i.e. generic synthetic
cannabinoid receptor agonists) were added to
the BCS (although not controlled in the UK, khat
was also included). Ketamine had been added in
2006/07, again after control under the Misuse of
Drugs Act. In 2011, and in response to it being
made a Class B drug the year before, mephed-
rone was added to the survey. In 2010/2011 last
year prevalence of Spice (0.2% in 16-59 year
olds; 0.4% in 16-24 year olds), BZP (0.1%; 0.2%),
GBL/GHB (0.0%; 0.1%) and khat (0.2%; 0.3%)
were all extremely low [13]. Last year preva-
lence of ketamine in adults was 0.6% (doubling
since 2006/07), and in 16-24 year olds it was
2.1%. Whilst last year use of mephedrone in the
entire sample (16-59 year olds) was relatively
low, 1.4% (comparable to ecstasy), use in 16-24
year olds was 4.4%, similar to the prevalence
of powder cocaine (also 4.4%). Although the
reporting period included dates before mephed-
rone was controlled in the UK (April 2010), it is
clear that mephedrone has achieved substantial
market penetration. Preliminary data released
from the 2011/12 survey (renamed the Crime
Survey for England and Wales; CSEW) indicated
that last year prevalence of mephedrone in both
16-59 (1.1%) and 16-24 (3.3%) year olds had
fallen (whereas powder cocaine had fallen only
slightly to 4.2%) [14]. Last year use was highest
among those who consumed alcohol on three or
more days a week during the past month (1.9%)
compared with those who drank less frequently;
for example, those who drank less than a day a
week in the past month (0.6%), and those who
had not had a drink in the last month (0.2%).
This data is important as it referred entirely to a
reporting period of when mephedrone was con-
trolled under UK law.

Further analysis of the 2011/2012 BCS sur-
vey indicated that in last year users of mephe-
drone, 91% had also taken another illicit drug;
72% reporting cannabis, 53% cocaine, and 48%
ecstasy. It is uncertain whether the additional
9% had experienced a lifetime, but not last year,
use of other illicit drugs as this data was not

presented, or whether in fact mephedrone was
their first experience with an (illicit) substance.
Bird [15] extended this line of enquiry through
a secondary analysis of 2010/2011 data. In the
online blog Straight Statistics, she estimated
that around 23% of 16-24 year olds had used
mephedrone but not ecstasy or cocaine powder,
and suggested that mephedrone had displaced
the two drugs. Although plausible, there is little
additional behavioural or forensic data to sup-
port this claim. It is worth noting that the prev-
alence of cocaine and ecstasy use in this age
group had been falling for several years prior
to the introduction of mephedrone [13] and the
purity of street samples of both has been low
for many years [16,17]. So although according
to the BCS mephedrone may have at least tem-
porarily displaced other club drugs, it is possi-
ble that this was due to a combination of lack
of availability of other drugs of acceptable qual-
ity, rather than consumer choice or preference
for the subjective effects of mephedrone [18,19].
Supporting this interpretation is data from UK
street and nightclub surveys, conducted by
Measham and colleagues [8,20], which indi-
cates that nightlife patrons had added mephed-
rone to their existing repertoire of drug use.
‘Drug use in Ireland and Northern Ireland’
is a household survey conducted with adults
aged 15-64 years of age, and has a sample
size of 7669 across the two territories [21]. Last
year use of new psychoactive substances was
included for the first time in the 2010/11 sur-
vey. In Ireland this list included herbal smoking
mixtures/incense, party pills or herbal highs,
bath salts, plant feeders or other powders,
Kratom (Krypton), Salvia, Magic Mint, Divine
Mint or Sally D and any other new psychoac-
tive substances mentioned by the respondent.
In Northern Ireland, the category Legal Highs
included party pills, herbal highs, party pow-
ders, Kratom and Salvia; it did not include
mephedrone which was assessed separately.
In the whole sample 3.5% reported use of NPS
in this time period, predominately by 15-34
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year olds (6.7% vs 1% in 35-64 years olds). In
Northern Ireland lifetime use of mephedrone
was estimated at 2.0%.

Non-probabilistic Convenience Sample
Surveys

Convenience sample surveys are those
studies which utilise a sample that is read-
ily available and easy to access. They are
non-probabilistic surveys, meaning that data
obtained cannot be generalised to the wider
population and are therefore only valid for the
population studied. It is the most frequently
employed sampling strategy in NPS epidemi-
ology as it is a relatively easy way to quickly
gather data of interest (often conducted online,
mirroring the source of access to NPS for many,
and sometimes run in conjunction with sup-
pliers). Whilst providing some useful data,
for example identifying the emergence of new
drug trends and patterns of use within certain
sub groups, they cannot be considered rep-
resentative, are subject to many biases, and
should be interpreted with caution. These types
of survey are therefore of less value to national
policy monitoring, but still of importance in
formulating health and social responses to use.

One of the most well-known of these types
of surveys is the annual Mixmag survey, com-
missioned by the (UK) dance music magazine
of the same name in collaboration with UK
researchers. The Mixmag survey has reported
on mephedrone since 2010 [22] (data col-
lected in 2009; Internet and paper delivery),
when lifetime and last month prevalence of
use were 42% and 34% respectively. In 2011
[23] (N = 2560; Internet delivery) prevalence
of use in the two reporting periods was 61%
and 25%, although as samples were independ-
ent no conclusions can be drawn about trends
in use. Furthermore, the most recent report-
ing period was changed to the previous year,
rather than previous month. Perhaps the most
interesting observation from the 2011 Mixmag

data is the increase in the range of drugs used
by respondents, and whilst these were not
spontaneously reported and there are no con-
trols to ensure veracity of reporting, a large
number had lifetime prevalence rates of >1%.
Rates of lifetime and last month/year were
also similar, perhaps reflecting both the recent
emergence of these drugs, recent initiation of
use, and the continued popularity of many
of these substances. Other data are summa-
rised in Table 4.2. The Mixmag survey was
repeated in 2012, but this time also in conjunc-
tion with the UK’s Guardian newspaper and
renamed the Global Drugs Survey [25]. As
such, participants included individuals other
than readers of Mixmag (the survey link was
shared online and so cannot also be said to
represent Guardian readers either). Although
the number of respondents increased to 15500
(primarily from the UK and USA), this is
still an unrepresentative cross-sectional survey
and, at the time of writing, data has not been
scrutinised by peer review. Although period
prevalence of mephedrone use appeared to
have decreased since 2010, as participants were
drawn from a number of countries it is not pos-
sible to determine whether there has been a
decline in use since the UK ban in April 2010.
The Australian Ecstasy and Related Drugs
Reporting System (EDRS) is a surveillance
system for the ecstasy market, which aims to
monitor emerging trends in drug use epidemi-
ology and related issues in the capital cities of
each Australian territory [33]. Data is obtained
from interviews with users, key informants,
and through the interrogation of indicator data
sources such national household surveys and
forensic systems [34]. This is a sentinel sur-
vey and the research population (n = 693 in
2010) was recruited through a purposive sam-
pling strategy, and represents a group with
particularly high use of ecstasy and related
drugs (inclusion criteria is at least a monthly
use in the previous 6 months). Although this
means generalisability of the findings are
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TABLE 4.2 Summary of the 2010/2011 Mixmag and the 2012 Global Drugs Survey NPS Survey Data

Period prevalence %

Mixmag Survey Global Drugs Survey
2010 2011 2012

LTP LMP LTP LYP LYP LMP
Mephedrone 41.7 33.6 61.0 51.0 30.0 13.0
Salvia divinorum 29.2 3.2 NR NR NR NR
Spice/synthetic cannabinoid =~ 21.7 2.0 10.3 2.2 5.0 2.0
receptor agonists
Methylone 10.8 7.5 13.7 9.0 2.0 0.5
2-CL 114 13 9.9 4.1 6.0 15
2-CB NR NR 18.0 8.3 12.0 4.0
BZP NR NR 17.2 5.0 1.5 0.5
MDAI* NR NR 6.7 4.7 3.0 0.5
MDPV NR NR 4.4 3.0 0.5 <0.1
Benzofury® NR NR 2.7 2.3 3.0 1.0

It is important to note that although there have been peer review publications derived from data extracts from the Mixmag surveys, the
data here is extracted from popular media reporting (authored in collaboration with the survey PI). Furthermore, whilst the Mixmag
surveys were primarily targeted at clubbers, participation in the 2012 Global Drugs Survey was apparently much broader, hence for

comparison purposes only data from clubbers is included here (this was a classification variable used in the Global survey).
LTP, lifetime prevalence; LYP, last year prevalence; LMP, last month prevalence; NR, not reported in this year; Methylone,
3,4-methylenedioxy-N-methylcathinone; 2-CI, 4-iodo-2,5-dimethoxyphenethylamine; 2-CB, 4-bromo-2,5-dimethoxyphenethylamine;

BZP, benzylpiperazine.

"MDALI, 5,6-Methylenedioxy-2-aminoindane (while analysis of some products have confirmed the presence of MDAI, others have been
found to be misbranded and have contained mephedrone or BZP and 3-TFMPP)[24,14] MDPV, methylenedioxypyrovalerone.
Ybenzofury is a generic name for a range of synthetic psychostimulants. It is allegedly 6-(2-aminopropyl)benzofuran or 1-benzofuran-
6-ylpropan-2-amine (6-APB), but samples have also been found to contain BZP, caffeine and 3-TFMPP[24].

limited, the methodology is robust and consist-
ent, and therefore provides a rich and impor-
tant insight into emerging patterns of NPS use
and changes in use behaviours that are lack-
ing in many small cross-sectional surveys. In
2010, 25% of the surveyed population (mean
age 24 + 6 years) reported a lifetime use of a
stimulant-like NPS, whilst 23% reported use
of a hallucinogen-like NPS [26,34]. Despite
popular accounts of their ubiquity, it must be
noted therefore that the majority of this sam-
ple, despite being frequent club drug users,
did not report use of a NPS, and in those that
did, frequency of use was low. Compared with

previous survey years, only mephedrone preva-
lence had appeared to increase substantially;
perhaps related to the increased availability and
publicity afforded to this drug in recent years.
Mephedrone was used by 17% of the sample
(compared with last year prevalence of use of
51% in the 2011 Mixmag survey [23] and 30%
in the Global Drugs Survey [25]), with an equal
proportion of the sample reporting self-admin-
istration by insufflation or oral routes (~65%);
median days used in the last six months was
three. Recent benzylpiperizine (BZP) preva-
lence of use was 4.5%, and it was reportedly
used on a median of two days, and Ivory Wave

NOVEL PSYCHOACTIVE SUBSTANCES



90 4. EPIDEMIOLOGY OF USE OF NOVEL PSYCHOACTIVE SUBSTANCES

(MDVP) was used by 0.5%, on a median of 1.5
days in the last six months. Phenethylamines
such 2,5-dimethoxy-4-iodophenethylamine
(2C-I), 4-bromo-2,5-dimethoxyphenethylamine
(2C-B), 2, 5-dimethoxy-4-ethylphenethylamine
(2C-E), and 2, 5-dimethoxy-4-iodamphetamine
(DOI) were used in the previous six months by
1-2% of the sample. Median days of use for all
five drugs were one day in the last six months.
Last six month prevalence of tryptamine hallu-
cinogens was similar, but dimethyltryptamine
(DMT; median days of 1.5 days in the last six
months), had been used by 7% of the sample.
Bruno and colleagues [26] examined differences
in the characteristics of participants who had
never used an NPS (71%) with recent stimu-
lant (15%) and hallucinogen (13%) NPS users
in the sample. Overall, there was little differ-
ence between the groups, although stimulant
NPS users were more likely to be under the age
of 21, report more frequent use of other stimu-
lants, and report being more likely to engage in
risky sex. Users of hallucinogen-like NPS were
more likely to be male, initiate ecstasy use at
a younger age, and reported greater use of a
range of drugs than the non-NPS sample. This
population was distinguished in other ways
too; they were more likely to have accessed psy-
chosocial assistance for drug related problems,
and reported higher rates of criminal involve-
ment such as property crime and drug dealing.
In their surveys of patrons of gay nightclub
nights in London, UK, Measham and colleagues
[27,28] (mephedrone data described below)
recorded use of a wide variety of substances.
This population is believed to be important
because a greater proportion of gay men in
particular report substance use than the gen-
eral population [27], and they are also consid-
ered ‘early adopters’ of a wide range of new
drugs (although this may reflect bias in funding
and research priorities); hence use of emerg-
ing NPS in this population may reflect later
trends in others [35]. In a convenience sample

of 308 patrons conducted in 2010, lifetime use of
mephedrone was reported by 54%; MDAI 6%;
and NRG-1 16% (many samples of which have
also been forensically identified as mephedrone)
[6]. For comparison, 69% reported a lifetime
use of ecstasy. Recent use (in the last month) of
these drugs was 41%; 4%; and 11% respectively
(vs 28% MDMA). Interestingly, on the survey
day, more people reported use of mephedrone
than ecstasy (27% vs 15%; perhaps reflecting
the poor quality of ecstasy tablets available in
Western Europe in recent years) [17]. In their
2011 follow-up survey, lifetime (63.8%) and last
month (53.2%) use of mephedrone was higher
(there was no indication whether those partici-
pating had also completed the previous years’
study). Other drugs reported included BZP
(9.3%; 1.6% lifetime, last month prevalence),
MDAI (7.7%; 1.3%) and methoxetamine (6.4%;
1.9%). Methoxetamine, a ketamine derivative,
was subject to the UK'’s first Temporary Class
Drug Order in April 2012, but was legal to pos-
sess and sell at the time of survey.

Bodybuilders are often overlooked in investi-
gations of NPS. This group contains many inno-
vators and early adopters of a large range of
different substances [36,37]. In the context of this
chapter two psychoactive substances are worth
noting. Gamma-hydroxybutyrate was first
advertised to, and used by, bodybuilders [38]
to try and increase growth hormone secretion
[39-43], which is used to build muscle and strip
fat. Shortly thereafter it was sold as an anti-age-
ing/life-extension ‘treatment’ to other groups
[38-52] before it became more widespread on
the party scene as a recreational drug [53]. More
recently, in 2010, bodybuilding supplements
containing the stimulant desoxy-diphenylpro-
linol were being sold in the UK [54,55].

The availability of NPS in Ireland is con-
trolled by the Criminal Justice (Psychoactive
Substances) Act 2010 (Criminal Justice
[Psychoactive Substances] Act 2010. See
Section 1 for definition). It came into effect on
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23rd August 2010. SI No. 401/2010 — Criminal
Justice (Psychoactive Substances) Act 2010
(Commencement) Order 2010 prohibits the
importation, advertising and sale of “psychoac-
tive substances’(excluding medicinal products,
alcohol, tobacco and certain foods, plant, fun-
gus or natural organisms), including potentially
all NPS (although exceptions exist to preserve
inter alia medicines and legitimate research use;
production, supply, and possession of named
substances is still controlled under the Misuse
of Drugs Act Ireland). This legislation was
partly informed by a review of the availability
and use of NPS in Ireland, including marketing,
forensic data, and user surveys. The associated
report provides a useful, if time limited insight
into the availability of NPS in Ireland in early
2010, and the type of data available to policy
makers who are constructing legislation [24]. A
convenience sample of 333 respondents (66.6%
male, mean age 25.0 + 6.8 years; 63% students)
was recruited through national newspaper
advertisements, social networking sites, key
informants, and online forums discussing drug
related issues. Use of at least one legal high
powder during lifetime was reported by 57%;
48% reported use of NPS in tablet or liquid
form (e.g. ecstasy substitutes), 60% smoking
blends (e.g. synthetic cannabinoid receptor ago-
nists) and 38.3% ethnobotanicals (e.g. Salvia).
Most substances reported were generic brand
names available in Ireland at the time, and so it
is difficult to assess prevalence of specific com-
pounds. Of those mentioned by name, mephe-
drone was reported by 66.2%, Salvia divinorum
61.1%; BZP 37.1%; DMT 4.4%; GBL/GHB 4.4%;
mCPP 2.5%; MDAI 2.7%; 2-Al 1.6%; and 5-IAI
1.0%. No one reported use of 6-APB, MDPV or
butylone. Some data were collected on route of
administration; the most frequently reported
was insufflation (85.5% for powders, 15.1% for
tablets); followed by rubbing on gums or the
inside of the mouth (40.3%; 6.3%), and through
bombs (drug wrapped in cigarette rolling paper

and swallowed: 28%; 13.2%). No individuals
reported administration by injection, which is
in contrast to data reported by other research-
ers in Ireland [56], although that was a study
of low threshold harm reduction service clients
who were already injecting drugs.

Mephedrone

Mephedrone is perhaps the best character-
ised of the recent NPS, and studies have iden-
tified use in countries such as France, Slovenia,
Australia, Ireland and the UK [54]. However,
epidemiological data is still limited [19]. The
most robust estimate come from the UK, and as
described above, the CSEW estimated last year
use in 16-24 year olds (2011/12 data sweep)
to be 3.3%, less than powder cocaine, but the
same as ecstasy [14]. In Northern Ireland life-
time use of mephedrone was estimated at 2.0%
[21]. Dargan and colleagues [29] had provided
an earlier estimate in school students surveyed
in the Tayside area of Scotland (UK) before
mephedrone became a controlled drug. Of the
1006 students that completed the survey (mean
ages of the samples ranged from 13-24 years),
20.3% reported use of mephedrone on at least
one occasion, while 4.4% reported daily use.
Unsurprisingly, prevalence was age related and
rates of occasional use increased from approxi-
mately 39% in 13-15 year olds (point preva-
lences were not reported) to 61% in 22-24 year
olds. As this data was collected from a pre-ban
sample (April 2010 in the UK), it would be
interesting to repeat this survey in order to con-
sider the effectiveness of legislation on mephe-
drone use, particularly by younger pupils, who
may not have the same access to illegal drug
sellers as older students.

One recent Internet survey examined mephe-
drone use behaviours in an older population in
the UK and attempted to assess the potential
effects of the 2010 ban [18]. The mean age of the
1506 respondents was 26.0 + 9.0 years, 84% were
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male, and the median number of lifetime uses
was 11-50. The authors also reported that 64% of
self-identified UK mephedrone users (n = 1265)
stated that they would use less mephedrone
and 49% more MDMA after mephedrone was
controlled. However, as we have argued else-
where [19] this paper provided an incomplete
assessment of the effects of legislation and so
these data must be interpreted with caution. It is
feasible though that the emergence of mephed-
rone may have significantly affected the use of
ecstasy/MDMA, even if this many users were
unaware of this. Brunt and colleagues [17] pro-
vided an indirect assessment of the penetration
of mephedrone in the ecstasy/MDMA market
in the Netherlands in 2009. Using submissions
to the Dutch national Drug Information and
Monitoring System (DIMS), a toxico-epidemi-
ological monitor of illegal drug markets, it was
found that the amount of ecstasy tablets submit-
ted for analysis that contained MDMA began
to fall substantially in mid 2008. By 2009, 11.5%
of the total amount of ecstasy tablets submit-
ted contained mephedrone at doses of between
96 and 155mg; this was also the first and only
substituted cathinone derivative identified. As
the Netherlands are an important source of UK
ecstasy, UK consumers may have unwittingly
been consuming mephedrone whilst believing
they had bought ecstasy/MDMA.

As expected [20,57], mephedrone use is high-
est in night club attendees, and the Mixmag
survey (see above) estimated lifetime and last
year prevalence of use at 61% and 51% respec-
tively. In another convenience sample of 308
attendees of London gay clubs (82% male),
41% reported use in the previous month, and
27% reported an intention to use on the night
of survey [28]. An Australian estimate of 572
‘same sex attracted” participants, yielded a last
month prevalence of use estimate of 1.4%, but
these subjects were not specifically recruited
on the basis of being nightclub attendees and
this sample comprised a higher proportion of
women (44.4%) than the London survey. The

type of nightlife patron also seems important
in determining mephedrone prevalence [20];
when Measham and colleagues [8] investigated
use in more ‘mainstream’ UK nightlife (i.e. par-
ticipants were surveyed on main thoroughfares
in small towns/cities in the UK) they estimated
last month mephedrone prevalence to be 5% (n
= 207). Interestingly, when asked about use of
the drug ‘bubble” (local slang term for mephe-
drone), 9% reported last month use, which as
discussed below has important implications for
the development of NPS epidemiology.

A secondary analysis of the 2009 Mixmag
survey (~950 mephedrone users), indicated that
the majority (69.7%) used mephedrone monthly
or less [58]. Some (15.1%) reported weekly or
more frequent consumption and 15.2% reported
use every two weeks. Carhart-Harris and col-
leagues [17], in keeping with findings of other
surveys, reported that mephedrone was pref-
erentially administered by the nasal (57%) and
oral (28%) routes, and that only a minority (3%)
claimed to inject it. This distribution of admin-
istration routes is also reflected in (UK) hos-
pital presentations [59]. It is well established
that existing injecting drug users (IDUs) add
so-called recreational drugs to their injection
repertoire, but some users also transition from
non-injecting to injecting practices whether
because they prefer this way of taking the sub-
stance, a desire for more rapid onset of effect,
curiosity, peer influence, cost effectiveness, or
avoidance of intranasal/gastric irritation (e.g.
[60,61]). Van Hout and Bingham [56] examined
mephedrone injection in established injectors
in more detail. In an Irish treatment-seeking
population they identified a number of rea-
sons why mephedrone was injected, includ-
ing mephedrone’s legal status (uncontrolled at
the time of interview), ease of availability, low
price, perceived psychopharmacological simi-
larities to MDMA and cocaine, decline in heroin
availability in the region, the normalisation
of injecting drug use, homelessness and other
experiences of social exclusion.
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Synthetic Cannabinoid Receptor Agonists

The Monitoring the Future survey estimated
last year use of synthetic cannabinoid receptor
agonists to be 11.4% in 12th grade students [9],
and the BCS 0.4% in 16-24 year olds [13](for
comparison the contemporaneous 2011 Mixmag
survey [23] reported lifetime prevalence to be
10.3% and last year use 2.2%). A 2009 survey
of 1157 students aged between 15 and 18 years
in Frankfurt, Germany (‘Spice’ products such
as JWH-018, CP 47,497and the C6, C8 and C9
homologues of CP 47,497 were made controlled
drugs in Germany in 2009), found that 7% of
respondents reported having used ‘Spice’ at
least once in their lifetime, although there a was
a fall in recent use from the year before (last 30
days, 1%) [30]. Of this subsample, 95% were
existing cannabis users. The United Nations
Office on Drugs and Crime [62] reported that
synthetic cannabinoid receptor agonists were
still popular in Germany after the 2009 ban,
especially in users having to undergo regular
drug screenings, as they are not detectable by
most existing routine toxicological screens. For
example, one toxicological analysis of German
forensic psychiatric patients showed that 56.4%
of 101 serum samples taken from 80 patients
tested positive for synthetic cannabinoid recep-
tor agonists (JWH-015, JWH-018, JWH-073,
JWH-081, JWH-250) [63].

One small Internet-based survey of life-
time users of synthetic cannabinoid receptor
agonists (specifically Spice, which is a generic
brand name; n = 168) reported that lifetime
use was associated with being male, white and
having completed high levels of education
(>12 years) [64], although this may also repre-
sent typical Internet user demographics [65].
Lifetime users also reported polysubstance use
(e.g. 84% also reported use of cannabis), 21%
reported Spice was their drug of choice, and it
was generally obtained from retail vendors
(87%), the Internet (38%), or from friends/rela-
tives (29%). Importantly, although half lived in

regions where access to Spice was restricted,
only 2% reported purchasing the drug from a
drug dealer. Whilst one quarter (25%) reported
no future intentions to use, 37% met DSM IV
criteria for abuse, and 12% dependence; using
Spice in a hazardous situation was the most
commonly endorsed abuse criteria (27%), and
being unable to cut down or stop Spice use
(38%), the most commonly reported depend-
ence criteria.

Salvia divinorum

As use is more prevalent (partly because it
remains legal in most USA states, and indeed
internationally), Salvia is the most well char-
acterised of the hallucinogens included in
the NSDUH, and lifetime prevalence of use
increased from 0.7% in 2006 to 1.3% in 2008 (an
83% increase) [66,67]. In the surveyed popula-
tion (aged 12 and older), Salvia use was most
commonly reported among recent users of
LSD (53.7%), ecstasy (30.1%), heroin (24.2%),
phencyclidine (22.4%), and cocaine (17.5%),
and secondary regression analysis showed that
polysubstance use was the strongest predic-
tor of recent and lifetime use [30]. According to
the survey, 43.0% of last year Salvia users and
28.9% of former users (i.e. reporting lifetime,
but not last year use) had an illicit or nonmedi-
cal drug use disorder compared with 2.5% of
nonusers. Ford and colleagues extended this
analysis in younger populations to include
2009 data in which they also investigated cor-
relates of use [68]. Data indicated 1.7% of
adolescents (aged 12-17) and 5.1% of young
adults (aged 18-34) reported a lifetime use
of the drug. Among adolescent respondents
51% were male, 58% white, and 54% reported
a total family income of $50000 or greater.
Age, sex, and family income were all signifi-
cant predictor variables of adolescent lifetime
Salvia use in a number of theoretically driven
regression models. Adolescents who reported
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cannabis use were over four times more likely
to also report Salvia use. In accordance with
the social learning theory of substance use [69],
lifetime use was predicted by reports of sub-
stance use among peers at school, less personal
conservative attitudes toward substance use,
and reporting parents and friends having less
conservative attitudes toward substance use.
Among adults 50% of lifetime Salvia users were
male, 60% white, and 42% reported a total fam-
ily income of $50000 or greater. Predictors of
adult use included reporting a major depressive
episode, criminality, tobacco, cannabis, pre-
scription and any other type of substance use;
whilst being married or in full time employ-
ment led to reduced odds of reporting lifetime
use. As noted at the start of this chapter, the
2011 Monitoring the Future survey indicated
that 5.7% of 12th grade students reported Salvia
use in the past year [9].

Other local and population-specific studies
have been conducted. Lifetime prevalence of
use was estimated to be 29.2% and last month
prevalence of 3.2% in readers of the UK dance
music magazine Mixmag; [22] modal frequency
of use was monthly (Winstock, personal com-
munication). In university students in Florida
(where Salvia divinorum was legal at the time
of the study), 11% of males and 4% of females
reported a lifetime use [64]. A similar study in
California estimated last-year prevalence at
4.4% [3]. Regression analysis in another US col-
lege sample showed users were most likely to
be young white males with a high prevalence
of cannabis use [66]. A study of Italian party
goers (n = 2015; mean age 25.1 years), indicated
that 11% had used Salvia in their lifetime, and
had initiated use at around 20 years of age (vs
16 for cannabis, and 18 for LSD) [102]. Over
half of respondents in an Internet-based survey
reported reduction or cessation of use in the pre-
vious 12 months, most commonly citing dislike
of the subjective effects or a loss of interest in
the drug [103]. In an Internet-based retrospec-
tive survey of use patterns, participants (n =

500) reported a median number of six lifetime
uses, and 80.6 reported that they would probably
or definitely take the drug again [75]. Of those
endorsing that they would probably or definitely
not use Salvia again (6.6%), 36.4% reported that
they didn’t like the effects, 30.3% preferred other
methods of altering consciousness, and 30.3%
reported that the effects were too mild.

Behavioural Epidemiology

Behavioural epidemiology is the study of
the distribution of behaviours, risk factors and
social contexts that are associated with health
related events [70,71]. In substance use research,
such indicators may include use environments,
attitudes and norms, and is often focused on
community rather than clinical populations
[72]. Regardless, there needs to be clear ana-
lytical and theoretical model linking potential
determinants of behaviour with their outcomes
[72]. Amongst other social variables, systematic
review suggests that social network (e.g. friend-
ship groups or those that share similar cultural
interests) norms are one of the most robust (and
most studied) social determinants of drug use
[74], and there is no reason to suspect that this is
not also true for NPS. A 2011 survey conducted
on behalf of the European Commission ques-
tioned 12000 young people (aged 15/16-24) in
27 European Member States about availability
of, and attitudes towards (i.e. social norms), a
range of substances, including NPS (defined as
substances that imitate the effects of illicit drugs,
data not reported by substance) [74]. Although
this was a representative sample, the sample
size in each country was small and ranged from
250 to 509, and so only the European results
may be considered robust. Overall, 5% of the
sample reported having used NPS, with most
(54%) reporting being offered such substances
by friends. Thirty-three per cent bought NPS in
a specialist shop and 7% over the Internet, per-
haps suggesting caution is warranted in assum-
ing that NPS marketing is primarily driven
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by the Internet [75]. Respondents were also
asked what they thought appropriate legisla-
tive responses to NPS should be; most (47%)
believed that NPS should only be banned if
they posed a risk to health, whilst 34% reported
that they should be banned in all circumstances.
Fifteen per cent thought that NPS should be
subject to some form of ‘regulation’ (in a similar
manner to alcohol and tobacco) although it is
uncertain what younger respondents may have
understood by this term, being as some profes-
sionals in the field also seem to struggle with
the complexities of regulatory options available
to policy makers [79]. Interestingly, respondents
who reported a last year use of cannabis were
more likely to endorse regulation as a policy
option (24% vs 12%), and those reporting previ-
ous use of any NPS were more likely to believe
that where bans were introduced, these should
only apply to substances shown to be harmful
to health.

The 2010 Mixmag survey (see above)
included questions assessing the reasons why
respondents took NPS [22]. Although point
estimates were not reported, lack of availability
of other drugs; not illegal; being able to buy online;
and consistent product (i.e. perceived purity)
were the most frequently endorsed; thinking
they are safe was ranked 7th out of 11 reasons.
The Irish survey of Kelleher and colleagues [24]
summarised above presented a different set of
justifications. For these users, curiosity was the
most frequently cited reason for use, whilst
legal concerns (“I think they are less easily detected
in drug screens than illegal drugs”; “I think they are
less easily detected by sniffer dogs”) did not appear
to influence the decision.

Data from Medical Monitoring Systems

Medical monitoring systems provide a use-
ful indicator of the use of NPS relative to other
substances in the general population, and may
help identify whether NPS are associated with
a change in the number of medical services

presentations. A number of these sources are
described below for reference. However, without
accurate prevalence data, it is impossible to con-
clude whether the number of NPS presentations
is disproportionate to that of other drugs. Where
this data might be useful though, is as a data
source in capture—recapture estimates of hidden
population of substance user [77], which uses
data from multiple sources (e.g. hospital admis-
sions, drug service databases) to provide an esti-
mate of the population of interest. However, one
of the limitations of this technique is that data
sources must be independent and data must
be attributable to individuals (e.g. contains a
pseudoanonymised identifying code) to allow
matching of data across databases. Furthermore,
non-problematic users of NPS are less likely to
be identified on drug service databases, hence
these techniques may be less suitable for identi-
fying populations of non-problematic NPS users.
The Drug Abuse Warning Network (DAWN)
is a nationally representative USA public health
surveillance system that monitors drug related
emergency department (ED) visits to hospitals
[80]. Reuter [81] reported that the 2009 data-
set contained no mention of the popular NPS
BZP, Spice, mephedrone or naphyrone, when
searched for using both slang and chemical
names. The present authors confirm this observa-
tion but add that Salvia divinorum was mentioned
a total of 52 times in the first five recorded drugs.
The American Association of Poison Control
Centers (AAPCC) issues annual reports based
upon its rapid monitoring system that includes
all case data from all USA poison centres sub-
mitted to the National Poison Data System
(NPDS) [82]. The number of recorded expo-
sures to synthetic cannabinoid receptor agonists
(coded as THC homologs) was 8264 in 2010/11,
whilst for Bath salts (mephedrone, MDPV and
methylone) the figure was 5624. Requests to
the AAPCC for information regarding NPS also
increased in this time period, with calls relating
to synthetic cannabinoid receptor agonists ris-
ing from 3 in 2009 to around 3000 in 2010 [83].
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The National Poisons Information Service
(NPIS) (commissioned by the Health Protection
Agency) in the UK provides advice on the
diagnosis, treatment and care of patients who
have been poisoned. Data from poisons centres
should be interpreted with some caution as it
can be difficult to differentiate between individ-
ual case presentations, repeat calls to the poisons
centre for advice about a case and, particularly
in the case of poisons services such as NPIS that
have a component of Internet delivered poi-
sons information, information requests related,
for instance to general interest or educational
reading regarding an NPS. Data may therefore
reflect medical interest in the treatment of poten-
tial drug poisonings and are thus sensitive to
the influence of wider societal discussions (e.g.
media campaigns), rather than representing
actual presentations and use. Between March
2009 and February 2010 the system had received
1821 mephedrone enquiries, 624 methedrone
enquiries (notionally methoxymethcathinone),
and 11 MDPV enquiries [59]. Data released in
October 2011 suggested that there had been a
fall in the number of enquires in how to treat
users of mephedrone since April 2010 (when
the drug was controlled in the UK), although
this may of course have represented increased
expertise in the field, and sharing of knowledge
thus negating the need for new or repeat calls to
the service [76]. Enquiries had peaked in March
2010 at 120, but this had fallen to around 10 a
month by January 2011. Other drugs reported in
enquiries to NPIS in 2010/2011 included naphy-
rone, 6-(2-aminopropyl)benzofuran (6-APB),
Ivory Wave, methcathinone, GHB/GBL, MDPYV,
MDALI, methylone, methedrone, 2-CB, butylone,
desoxypipradrol, BZP, PMA, bromo-dragonfly,
2CI, TEMPP, and synthetic cannabinoid receptor
agonists. Of these, only BZP, methedrone, GHB,
naphyrone and mephedrone resulted in more
than 100 enquiries to NPIS in 2010/2011.

Finally, some data was identified from
the Institute of National Toxicology and the
Department of Forensic Medicine, University

Szeged, Hungary [84]. Mirroring its emergence
elsewhere, mephedrone was first identified in
2008 and of the 5386 biological samples submit-
ted for analysis (purpose unknown), mephed-
rone was identified in 363 (7%).

Alternative Methodologies to Assess
Prevalence of NPS

As it is not an aim of this chapter to pro-
vide guidance on general population preva-
lence study methodologies, the interested
reader is referred to tools such as the European
Monitoring Centre for Drugs and Drug
Addiction (EMCDDA) General Population
Surveys ‘toolbox’ (available from http://www.
emcdda.europa.eu/themes/key-indicators/
gps). However, some notable recent develop-
ments focusing upon targeted samples are
described below. These may be particularly
useful when applied to the study of NPS epide-
miology, where use is often limited to specific
(and hidden) sub populations and use environ-
ments, and which generally have low general
population prevalence. Classic prevalence sur-
veys often require very large sample sizes when
the behaviour of interest is rare, and as is often
the case with drug use surveys, the expected
target group (e.g. students living away from
home) may not form part of readily available
sampling frames. Although the methodologies
described below all require further refinement,
they show potential in supporting more robust
NPS prevalence estimates.

The time-space sampling (TSS) method is
a probability based sampling method that
allows for the systematic generation of a loca-
tion based sample (e.g. nightclub attendees)
[85]. The method is particularly useful as it
allows for sampling of hard to reach popula-
tions (defined by behavioural or socioeconomic
parameters) in specific locations and times
where it would be costly or difficult to con-
struct a sampling frame [85-87]. In time space
sampling, a range of venue-day-time (VDT)
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units for the target population form the sam-
pling frame; [88] for example a specific London
night club, Friday evening, between 12 a.m.
and 2 a.m. In the formative stage of sampling,
qualitative research is undertaken to gain a
better understanding of the ethnographic
profile of the population of interest and indi-
cators characterising the population are devel-
oped. Subsequently, VDTs for the population
are identified and headcounts for the number
of people congregating in the range of VDTs
are taken (primary enumeration). Following
primary enumeration, the number and pro-
portion of people in the likely target popula-
tion are estimated (secondary enumeration).
Sampling then takes place in a two-stage pro-
cess by randomly selecting enumerated VDTs
in the sampling frame, and then randomly
recruiting individuals in the VDT. This lat-
ter element is sometimes removed in order to
increase response rates and to reduce cost [89].
This technique has been used successfully in a
number of environments and populations, for
example, the use of ‘club drugs’ in New York
City nightclubs [90] and black and minority
ethnic populations of men who have sex with
men [87]. Some caution in interpretation of data
obtained from such techniques is warranted
as sampling is limited to attendees of sampled
venues types (e.g. ecstasy is considered the
prototypical ‘club drug’” but some studies indi-
cate that use is in fact more prevalent in pri-
vate homes; e.g. [91,92]), but its usefulness for
increasing the robustness of NPS prevalence
estimates is clear, and avoids the use of non-
probabilistic methods (and therefore the biases
associated with non-representativeness) such
as convenience or snowball sampling where
the individual approaches the researcher to
take part in their work (e.g. [8,58]). Similarly,
although (respondent driven sampling (RDS) is
a form of convenience sampling, and proceeds
through snowball sampling techniques, the
inclusion of statistical weighting, which allows
for calculation of sample selection probabilities,

means that it is considered a probability sam-
pling method (e.g. [93]). The technique has also
been refined to allow for online recruitment and
assessment, which has the potential to reduce
research costs considerably [94]). In RDS, refer-
ral chains are established, which if sufficiently
long enough result in a sample (with character-
istics and behaviours of interest) that are inde-
pendent of the seed from which it began. The
incorporation of snowball sampling potentially
draws study participants from a wide variety of
settings and cultures, thus avoiding one of the
limitations of TSS. However, recent methodo-
logical work suggests that RDS produces prev-
alence estimates with much greater variance
than simple random sampling, and so whilst
preferable to convenience sampling, the tech-
nique does require further development [95].
Petroczi and colleagues [96] presented an
innovative fuzzy response ‘single sample count’
model to provide an estimate of mephedrone
use prevalence in a small community sample in
Wales and Greater London, UK (n = 318), and
this was compared with the well-established
Forced Response model. Their technique was
unique in that it did not directly ask respond-
ents about the behaviour of interest (i.e. mephe-
drone use) thus potentially reducing response
bias against a socially/legally proscribed
behaviour. Although perhaps initially com-
plex for the non-statistician to understand, the
technique relies on including questions about
the behaviour of interest amongst apparently
innocuous questions where the population dis-
tribution of responses is expected to be bino-
mial. The respondent is asked to indicate how
many of the presented questions are true for
them, without revealing which ones are true.
As the population distribution is expected to
be 50%, differences from this figure indicate the
proportion endorsing the sensitive question (i.e.
a period use of mephedrone). Using a Forced
Response method a prevalence of use (previ-
ous three months) of between 2.6% and 15.0%
was estimated but using the new technique the
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estimate range was 0-10%. Hair analysis on a
sub-sample of participants suggested that the
true prevalence was at least 4%; further con-
firmatory work using a complete forensic vali-
dation is therefore required.

The last example to be briefly referred to
here is the use of epidemiological techniques
to identify the presence of drugs in the envi-
ronment, including untreated wastewater (e.g.
sewage systems and rivers), ambient air (e.g.
airborne particulates in nightclubs), and urine
(e.g. from nightclub toilets [97-99]). These are
not intended as public health monitoring strat-
egies (i.e. to assess the exposure risk of the
population to illicit drugs), but are presented
as objective forensic methodologies that can
improve the quality of local or regional preva-
lence estimates, increase population cover-
age, and with a reduced risk of sampling and
reporting bias [100]. Again it must also be
noted that to date these techniques have yet
been refined with NPS, although some work
has been published on the detection of steroids,
p2-agonists, diuretics and phosphodiesterase
type V inhibitors [101]. Waste water epidemiol-
ogy is probably the most well developed tech-
nique, and several authors have reported that
it produces reliable and useful time trend data
in a number of different geographies [100,102].
Some preliminary work has also been con-
ducted on the detection of illicit drugs in air-
borne particulates [103], which, combined with
time-space-sampling, may provide a useful
means of estimating drug use in specific envi-
ronments. However, little is currently known
about the behaviour of drugs in the air, and the
range of compounds able to be measured is cur-
rently limited and does not at present include
synthetic cannabinoid receptor agonists. Use
of waste water and airborne techniques is also
limited for NPS as generally little is known
about their stability or metabolism. Therefore
the use of different sampling methodology to
detect NPS may be required. Recently, Archer
and colleagues [97] have presented feasibility

data on a methodology for detecting drugs,
including NPS, in pooled urine collected from
portable urinals at nightclubs. The advantage
of collecting urine for analysis for NPS (rather
than mixed sewage including faeces in waste
water) is that it eliminates the unknown vari-
able of bacterial metabolism of NPS. Over two
nights 38 drugs and their metabolites were
identified, including NPS such as mephedrone,
trifluoromethylphenylpiperazine (TFMPP), and
2-aminoindane (2-Al). The compounds identi-
fied at the highest concentrations were mephe-
drone, ketamine, MDMA and nicotine.

Aside from technical considerations (e.g. the
metabolic profile and pharmacokinetic param-
eters of analysed drugs needs to be known, a
particular problem with regards to the limited
data on NPS; variation in the purity of drugs
available in a locality), one disadvantage of
environmental techniques in particular is that
they typically produce estimates for ‘average’
use patterns. Overall, in formulating responses
to substance use it is advantageous to under-
stand a range of use profiles (e.g. dose taken per
episode; low « regular frequency), as well as
coinciding behaviours (e.g. polysubstance use).
Environmental techniques are unable to provide
this qualifying evidence and so these techniques
must be supported by classic epidemiological
techniques such as interview and self-report.
Furthermore, the estimates assume a ‘closed’
environment: i.e. changes in the detection of
drug metabolites are a result of changes in use
patterns rather than, for example, movement of
populations, which is likely to be the case in cit-
ies with dynamic entertainment centres [99].

SUMMARY AND CONCLUSIONS

This chapter has provided an overview of
NPS epidemiology, including major sources
of information on prevalence of use in gen-
eral and specific populations, including those
thought of as being ‘hard to reach’. Of the NPS
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examined in this chapter, mephedrone, Salvia
divinorum and synthetic cannabinoid receptor
agonists have been the most frequently stud-
ied, and although data is limited, these drugs
seem to have been added to existing drug
use repertoires, rather than displacing use of
other drugs or characterising a new type of
drug user. However, an appreciable propor-
tion of NPS users (e.g. approximately 6% of
the 2011 Monitoring the Future synthetic mari-
juana respondents) apparently report use of no
other illegal substance, and so it is important
to conduct further research in order to better
understand the role NPS play in their lives.
Mephedrone and Salvia have become par-
ticularly popular in recent years (mephedrone
was more frequently reported than ecstasy in
the UK in 2010/11, and Salvia more prevalent
than LSD in the USA in 2006), but further data
is required in order to understand the impact
of bringing these drugs under legal controls
(particularly controlled drug/substance frame-
works), which has happened in many coun-
tries and territories. Most other NPS appear
not to have made a significant impact on the
drug market with respect to user preference,
and even in targeted populations where a more
extensive drug use history is expected, remain
infrequent choices, perhaps ingested because of
their novelty, (quasi) legal status, curiosity into
their psychopharmacological effects, and sud-
den availability on the market [19].

As there are so few nationally representative
surveys that provide robust estimates of use in
the general population, it is difficult to describe
trends in use, to make international compari-
sons or informed assessments of the role of
NPS in mainstream drug repertoires. This is
largely because of the novel nature of these
substances and their limited dispersion, but
also because general population surveys tend
to include substances that are already of policy
interest, for example those listed under inter-
national drug control conventions, and by their
very definition, this will exclude many NPS.

Most data on NPS epidemiology comes from
(small) convenience samples, and although the
results of such studies are frequently cited and
often receive national media attention [104,105],
it is important to prominently acknowledge
their limitations — such data can only reveal
drug use behaviours in the respondents sur-
veyed, and cannot easily be generalised beyond
the study. Rather than more data being col-
lected on a wider range of NPS, it may be more
advantageous to focus attention on improving
survey methodologies in hard to reach popula-
tions (e.g. time space sampling of NPS users)
or through the development of analytical tech-
niques for new sources of indicator data (e.g.
environmental monitoring). However, this
should not be interpreted as a rejection of such
surveys. In the absence of large national NPS
research, which always underestimates use in
hard to reach populations, such work presents
a rapid (and here grey literature has a relative
advantage over the protracted timescales in
most academic publishing) and useful insight
into emerging patterns of use, which may
manifest in general population trends later.
Drug policy and health service responses to
use require rapid intelligence, and are often tar-
geted at minority population segments (such as
NPS users); hence this type of data, even with
all of its acknowledged limitations is useful
until more robust estimates can be established.

REFERENCES

[1] Wasso RG. Notes on the present status of ololiuhqui and
the other hallucinogens of Mexico, 20. Botanical Museum
Leaflets, Harvard University; 1962. p. 161-212.

[2] Sumnall HR, Measham F, Brandt SD, Cole JC. Salvia
divinorum use and phenomenology: results from an
online survey. ] Psychopharmacol 2011;25:1496-550.

[3] Lange JE, Daniel J, Homer K, Reed MB, Clapp ]D.
Salvia divinorum: effects and use among YouTube
users. Drug Alcohol Depend 2010;108:138-40.

[4] Kjellgren A, Soussana C. Heaven and hell — a phenom-
enological study of recreational use of 4-HO-MET in
Sweden. ] Psychoactive Drugs 2011;43:211-9.

NOVEL PSYCHOACTIVE SUBSTANCES


http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref1
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref1
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref1
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref2
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref2
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref2
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref3
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref3
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref3
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref4
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref4
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref4

100

[5] Baron M, Elie M, Elie L. An analysis of legal highs-do
they contain what it says on the tin? Drug Test Anal
2011,3:576-81.

[6] Brandt SD, Sumnall HR, Measham F, Cole JC. The con-
fusing case of NRG-1. BMJ 2010 Jul 6;341:c3564.

[7] Davies S, Wood DM, Smith G, Button ], Ramsey
J, Archer R, et al. Purchasing ‘legal highs’ on the
Internet is there consistency in what you get?. QM
2010;103:489-93.

[8] Measham F, Moore K, Ostergaard ]. Mephedrone,
‘Bubble” and unidentified white powders: the con-
tested identities of synthetic ‘legal highs’. Drugs
Alcohol Today 2011;11:137-46.

[9] Johnston LD, O'Malley PM, Bachman ]G, Schulenberg
JE. Monitoring the Future national results on adoles-
cent drug use: overview of key findings, 2011. Ann
Arbor: Institute for Social Research, The University of
Michigan; 2012.

[10] Hibell B, Guttormsson U, Ahlstrom S, Balakireva O,
Bjarnason T. The ESPAD report 2007: alcohol and
other drug use among students in 35 European coun-
tries. Stockholm: Swedish Council for Information on
Alcohol and Other Drugs (CAN); 2009.

[11] Substance Abuse and Mental Health Services
Administration Results from the 2010 National survey
on drug use and health: summary of national findings.
Rockville, MD: Substance Abuse and Mental Health
Services Administration; 2011.

[12] Substance Abuse and Mental Health Services
Administration, Office of Applied Studies  The
NSDUH report — Use of specific hallucinogens: 2006.
Rockville, MD: Substance Abuse and Mental Health
Services Administration; 2008.

[13] Smith K, Flatley J. Drug misuse declared; findings
from the 2010/11 British Crime Survey. London: Home
Office; 2011.

[14] Home Office Statistics 2012 Drug misuse declared;
findings from the 2011/12 crime survey for England
and wales. Available: <http://www.homeoffice.gov.
uk/publications/science-research-statistics /research-
statistics /crime-research/drugs-misuse-dec-1112/>
[accessed 26.07.12].

[15] Bird S. More insights on mephedrone from british
crime survey. Straight Statistics Blog 2011 Available:
<http://www.straightstatistics.org/article/more-
insights-mephedrone-british-crime-survey> [accessed
09.02.12].

[16] Brunt T, Rigter S, Hoek J, Vogels N, VanDijk P, Niensk
R. An analysis of cocaine powder in the Netherlands:
content and health hazards due to adulterants.
Addiction 2009;104:798-805.

[17] Brunt T, Poortman A, Niesink R, Van den Brink W.
Instability of the ecstasy market and a new kid on the
block: mephedrone. ] Psychopharmacol 2011;25:1543-7.

4. EPIDEMIOLOGY OF USE OF NOVEL PSYCHOACTIVE SUBSTANCES

[18] Carhart-Harris R, King L, Nutt D. A web-based survey
on mephedrone. Drug Alcohol Depend 2011;118:19-22.

[19] Sumnall HR, McVeigh ], Evans-Brown M]. Social, pol-
icy, and public health perspectives on new psychoac-
tive substances. Drug Test Anal 2011;3:515-23.

[20] Measham F, Moore K. Repertoires of distinction:
exploring patterns of weekend polydrug use within
local leisure scenes across the English night time econ-
omy. Criminol Crim Justice 2009;9:437-64.

[21] National Advisory Committee on Drugs (NACD)
and Public Health Information and Research Branch
(PHIRB). Drug use in Ireland and Northern Ireland:
first results from the 2010/11 drug prevalence survey.
Dublin: NACD & PHIRB; 2011.

[22] Mixmag. Mixmag survey 2010. Available:<http://
www.mixmag.net/words/news/the-mixmag-drug-
survey-launches>; 2010 [accessed 08.02.12].

[23] Mixmag. Mixmag survey 2011. Available: <http://
www.mixmag.net/words/news/the-mixmag-drug-
survey-launches>; 2011 [accessed 08.02.12].

[24] Kelleher C, Christie R, Lalor K, Fox ], Bowden M,
O’Donnell C. An overview of new psychoactive sub-
stances and the outlets supplying them. Dublin:
NACD; 2011.

[25] Global drugs survey 2012. Available:
globaldrugsurvey.com/> [accessed 20.07.12].

[26] Bruno R, Matthews AJ, Dunn M, Alati R, Mcllwraith F,
Hickey S, et al. Emerging psychoactive substance use
among regular ecstasy users in Australia. Drug Alcohol
Depend 2011. doi:10.1016 /j.drugalcdep.2011.11.020.

[27] Wood DM, Hunter L, Measham F, Dargan PI. Limited
use of novel psychoactive substances in South London
nightclubs. Q ] Med 2012. doi:10.1093/gjmed /hcs107.
Advance Access published 19/6/12.

[28] Measham F, Wood D, Dargan P, Moore K. The rise
in legal highs: prevalence and patterns in the use of
illegal drugs and first and second generation ‘legal
highs” in south London gay dance clubs. ] Subst Use
2011;16:263-72.

[29] Dargan PI, Albert S, Wood DM. Mephedrone use
and associated adverse effects in school and college/
university students before the UK legislation change.
QJM 2010;103:875-9.

[30] Werse B, Miiller O. Spice, smoke, sence & co. — smok-
ing mixtures containing cannabinoids: consumption
and motivation for consumption against the back-
drop of changing laws. Frankfurt: Centre for Drug
Research; 2010. English summary available: <http://
www.uni-frankfurt.de/fb/fb04/forschung/cdr/
download/Spice_Werse_2010_english.pdf> [accessed
08.02.12].

[31] Khey DN, Miller BL, Griffin OH. Salvia divinorum
use among a college student sample. ] Drug Educ
2008;38:297-306.

<http://

NOVEL PSYCHOACTIVE SUBSTANCES


http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref5
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref5
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref5
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref6
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref6
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref7
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref7
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref7
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref7
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref8
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref8
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref8
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref8
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref9
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref9
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref9
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref9
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref9
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref10
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref10
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref10
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref10
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref10
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref11
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref11
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref11
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref11
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref11
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref12
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref12
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref12
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref12
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref12
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref13
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref13
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref13
http://www.homeoffice.gov.uk/publications/science-research-statistics/research-statistics/crime-research/drugs-misuse-dec-1112/
http://www.homeoffice.gov.uk/publications/science-research-statistics/research-statistics/crime-research/drugs-misuse-dec-1112/
http://www.homeoffice.gov.uk/publications/science-research-statistics/research-statistics/crime-research/drugs-misuse-dec-1112/
http://www.straightstatistics.org/article/more-insights-mephedrone-british-crime-survey
http://www.straightstatistics.org/article/more-insights-mephedrone-british-crime-survey
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref15
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref15
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref15
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref15
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref16
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref16
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref16
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref17
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref17
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref18
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref18
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref18
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref19
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref19
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref19
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref19
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref20
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref20
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref20
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref20
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref20
http://www.mixmag.net/words/news/the-mixmag-drug-survey-launches
http://www.mixmag.net/words/news/the-mixmag-drug-survey-launches
http://www.mixmag.net/words/news/the-mixmag-drug-survey-launches
http://www.mixmag.net/words/news/the-mixmag-drug-survey-launches
http://www.mixmag.net/words/news/the-mixmag-drug-survey-launches
http://www.mixmag.net/words/news/the-mixmag-drug-survey-launches
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref21
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref21
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref21
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref21
http://www.globaldrugsurvey.com/
http://www.globaldrugsurvey.com/
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref22
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref22
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref22
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref22
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref23
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref23
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref23
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref23
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref24
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref24
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref24
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref24
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref24
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref25
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref25
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref25
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref25
http://www.uni-frankfurt.de/fb/fb04/forschung/cdr/download/Spice_Werse_2010_english.pdf
http://www.uni-frankfurt.de/fb/fb04/forschung/cdr/download/Spice_Werse_2010_english.pdf
http://www.uni-frankfurt.de/fb/fb04/forschung/cdr/download/Spice_Werse_2010_english.pdf
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref27
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref27
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref27

REFERENCES

[32] Miller BL, Griffin OH, Gibson GL, Khey DN. Trippin’
on Sally D: exploring predictors of Salvia divinorum
experimentation. ] Crim Justice 2009;37:396—403.

[33] Topp L, Breen C, Kaye S, Darke S. Adapting the illicit
drug reporting system (IDRS) to examine the feasi-
bility of monitoring trends in the markets for ‘party
drugs’. Drug Alcohol Depend 2004;73:189-97.

[34] Sindicich N, Burns L. Australian trends in ecstasy
and related drug markets 2010: findings from the
ecstasy and related drugs reporting system (EDRS).
Sydney: National Drug and Alcohol Research Centre,
University of New South Wales; 2011.

[35] Beddoes D, Sheikh S, Pralat R, Sloman J. The impact of
drugs on different minority groups; a review of UK lit-
erature. Part 2: lesbian, gay, bisexual and transgender
(LGBT) groups. London: UKDPC; 2010.

[36] Evans-Brown MJ, McVeigh J. Anabolic steroid use in
the general population of the United Kingdom Meller
V, Dimeo P, McNamee M, editors. Elite sport, doping
and public health. Odense: University of Southern
Denmark Press; 2009. p. 75-97.

[37] Evans-Brown M, Kimergard A, McVeigh ]. Elephant
in the room? The methodological implications for
public health research of performance-enhancing
drugs derived from the illicit market. Drug Test Anal
2009;1:323-6.

[38] Assael S. Steroid nation. Venice beach, CA: ESPN
Books; 2007.

[39] Takahashi Y, Kipnis DM, Daughaday WH. Growth
hormone secretion during sleep. ] Clin Invest
1968;47:2079-90.

[40] Luby S, Jones ], Zalewski A. GHB use in South
Carolina. Am ] Public Health 1992;82:128.

[41] Oyama T, Takiguchi M. Effects of gamma-hydroxybu-
tyrate and surgery on plasma human growth hormone
and insulin levels. Agressologie 1970;11:289-98.

[42] Chin MY, Kreutzer RA, Dyer JE. Acute poisoning from
gamma-hydroxybutyrate in California. West ] Med
1992;156:380—4.

[43] Philen RM, Ortiz DI, Auerbach SB, Falk H. Survey
of advertising for nutritional supplements in health
and bodybuilding magazines. ] Am Med Assoc
1992;268:1008-11.

[44] Dyer JE. y-Hydroxybutyrate: a health-food product
producing coma and seizure like activity. Am ] Emerg
Med 1991;9:321-4.

[45] Krawczeniuk A. The occurrence of gamma-hydroxy-
butyric acid (GHB) in a steroid seizure. Microgram
1993;26:160-6.

[46] Steele MT, Watson WA. Acute poisoning from gamma
hydroxybutyrate (GHB). Mo Med 1995;92:354-7.

[47] Myrenfors P. Ten cases of poisoning with gamma
hydroxybutyrate. An endogenous substance used by
body builders. Lakartidningen 1996;93:1973—4.

101

[48] Burton C. Anabolic steroid use among the gym popu-
lation in Clwyd. Pharm ] 1996,256:557-9.

[49] Klatz R, Kahn C. Grow young with HGH. New York:
HarperCollins; 1998.

[50] Medicines Control Agency Mail. The MCA updating
service. 2000;118 (March/April): 1-31.

[51] Medicines Control Agency Mail. The MCA updating
service. 2001;128 (Nov/Dec): 1-26.

[52] Medicines Control Agency Mail. The MCA updating
service. 2003;135 (Jan/Feb): 1-25.

[53] EMCDDA Report on the risk assessment of GHB in
the framework of the joint action on new synthetic
drugs. Luxembourg: Office for Official Publications of
the European Communities; 2002.

[54] EMCDDA, and Europol 2011 EMCDDA-Europol
2010 annual report on the implementation of
Council Decision 2005/387/JHA. Lisbon: European
Monitoring Centre for Drugs and Drug Addiction.

[55] Bailey DJ, O'Hagan D, Tavasli M. A short synthesis
of (S)-2-(diphenylmethyl)pyrrolidine, a chiral solvat-
ing agent for NMR analysis. Tetrahedron: Asymmetry
2003;8:149-53.

[56] Van Hout MC, Bingham T. A costly turn on: patterns
of use and perceived consequences of mephedrone
based head shop products amongst Irish injectors. Int
] Drug Policy 2012;23:188-97.

[57] Deehan A, Saville E. Calculating the risk: recrea-
tional drug use among clubbers in the South East of
England. London: Home Office; 2003.

[58] Winstock AR, Mitcheson LR, Deluca P, Davey Z,
Corazza O, Schifano F. Mephedrone, new kid for the
chop?. Addiction 2011;106:154-61.

[59] James D, Adams RD, Spears R, Cooper G, Lupton DJ,
Thompson JP, et al. Clinical characteristics of mephe-
drone toxicity reported to the UK National Poisons
Information Service. Emerg Med ] 2011;28:686-9.

[60] Dunn M, Degenhardt L, Bruno R. Transition to and
from injecting drug use among regular ecstasy users.
Addict Behav 2010;35:909-12.

[61] Topp L, Hando ], Dillon P, Roche A, Solowij N. Ecstasy
use in Australia: patterns of use and associated harm.
Drug Alcohol Depend 1999;55:105-15.

[62] The United Nations Office on Drugs and Crime
Synthetic cannabinoid receptor agonists in herbal
products. Geneva: UNODC; 2011.

[63] Dresen S, Kneisel S, Weinmann W, Zimmermann R,
Auwirter V. Development and validation of a liquid
chromatography-tandem mass spectrometry method
for the quantitation of synthetic cannabinoid receptor
agonists of the aminoalkylindole type and methanan-
damide in serum and its application to forensic sam-
ples. ] Mass Spectrom 2011;46:163-71.

[64] Vandrey R, Dunn KE, Fry JA, Girling ER. A survey
study to characterise use of Spice products (synthetic

NOVEL PSYCHOACTIVE SUBSTANCES


http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref28
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref28
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref28
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref29
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref29
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref29
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref29
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref30
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref30
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref30
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref30
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref30
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref31
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref31
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref31
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref31
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref32
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref32
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref32
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref32
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref32
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref33
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref33
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref33
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref33
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref33
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref34
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref34
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref35
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref35
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref35
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref36
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref36
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref37
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref37
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref37
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref38
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref38
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref38
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref39
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref39
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref39
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref39
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref40
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref40
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref40
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref41
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref41
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref41
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref42
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref42
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref43
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref43
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref43
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref44
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref44
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref45
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref45
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref46
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref46
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref46
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref46
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref47
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref47
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref47
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref47
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref48
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref48
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref48
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref48
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref49
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref49
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref49
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref50
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref50
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref50
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref51
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref51
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref51
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref51
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref52
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref52
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref52
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref53
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref53
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref53
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref54
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref54
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref54
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref55
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref56
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref56

102

cannabinoid receptor agonists). Drug Alcohol Depend
2012;120:238-41.

[65] Office for National Statistics Internet access quarterly
update 2011 Q2. London: ONS; 2011.

[66] Perron BE, Ahmedani BK, Vaughn MG, Glass JE. Use
of salvia divinorum in a nationally representative sam-
ple. Am ] Drug Alcohol Abuse 2011:1-6. Early Online.

[67] Wu L-T, Woody GE, Chongming Y, Li J-H, Blazer DG.
Recent national trends in Salvia divinorum use and sub-
stance-use disorders among recent and former Salvia
divinorum users compared with nonusers. Subst
Abuse Rehabil 2011;2:53-68.

[68] Ford JA, Watkins WC, Blumenstein L. Correlates of
Salvia divinorum use in a national sample: findings
from the 2009 national survey on drug use and health.
Addict Behav 2011;36:1032-7.

[69] Akers R. Deviant behavior: a social learning approach.
Belmont, CA: Wadsworth; 1985.

[70] Raymond JS. Behavioral epidemiology: the science of
health promotion. Health Promot 1989;4:281-6.

[71] Sallis JE, Owen N, Fotheringham M]J. Behavioral epide-
miology: a systematic framework to classify phases of
research on health promotion and disease prevention.
Ann Behav Med 2000;22:294-8.

[72] Perry CL, Murray DM. The prevention of adolescent
drug abuse: implications from etiological, develop-
mental, behavioral, and environmental models. ] Prim
Prev 1985;6:31-52.

[73] Galea S, Nandi A, Vlahov D. The social epidemiology
of substance use. Epidemiol Rev 2004;26:36-52.

[74] Gallup 2011 Youth Attitudes on Drugs. Analytical
report. Flash barometer 330. Brussels: European
Commission.

[75] Baggot M]J, Erowid E, Erowid E Galloway GP,
Mendelson J. Use patterns and self-reported effects
of Salvia divinorum: an internet-based survey. Drug
Alcohol Depend 2010;111:250-6.

[76] Health Protection Agency (HPA) National poi-
sons information service — annual report 2010/2011.
London: HPA; 2011.

[77]1 EMCDDA  Guidelines for the prevalence of prob-
lem drug use (PDU) key indicator at national level.
Luxembourg: Office for Official Publications of the
European Communities; 2004.

[78] Schmidt MM, Sharma A, Schifano F, Feinmann C.
Legal highs on the net-evaluation of UK-based web-
sites, products and product information. Forensic Sci
Int 2011;206:92-7.

[79] Birdwell J, Chapman J, Singleton N. Taking drugs seri-
ously: a demos and UK drug policy commission report
on legal highs. London, UK: UKDPC; 2010.

[80] United States Department of Health and Human
Services, Substance Abuse and Mental Health Services
Administration, Center for Behavioral Health Statistics

4. EPIDEMIOLOGY OF USE OF NOVEL PSYCHOACTIVE SUBSTANCES

and Quality 2011 Drug Abuse Warning Network
(DAWN), 2009 [Computer file ICPSR31921-v1] Ann
Arbor, MI: Inter-university Consortium for Political
and Social Research.

[81] Reuter P. Options for regulating new psychoactive

drugs: a review of recent experiences and an analytic

framework. London: UK Drug Policy Commission; 2011.

Bronstein AC, Spyker DA, Cantilena LR, Green

JL. Annual report of the American Association

of Poison Control Centers’ National Poison Data

System (NPDS): 28th annual report. Clin Toxicol

2011;49:910-41.

[83] American Association of Poison Control Centers Fake
marijuana spurs more than 2500 calls to US poison
centers this year alone. Alexandria, VA: American
Association of Poison Control Centers; 2010.

[84] Toth AR, Hideg Z, Institoris L. Mephedrone — an old-
new drug of abuse. Orv Hetil 2011;152:1192—6.

[85] MacKellar D, Valleroy L, Karon J, Lemp G, Janssen
R. The young men’s survey: methods for estimating
HIV seroprevalence and risk factors among young
men who have sex with men. Public Health Rep
2006;11:138-44.

[86] Muhib FB, Lin LS, Stueve A, Ford WL, Miller RL,
Johnson WD. Avenue-based method for sam-
pling hard-to-reach populations. Public Health Rep
2001;116:216-22.

[87] Stueve A, O’'Donnell L, Duran R, Sandoval A, Blome J.
Time-space sampling in minority communities: results
with young Latino men who have sex with men. Am |
Public Health 2001;91:922-6.

[88] Semaan S. Time-space sampling and respondent-
driven sampling with hard-to-reach populations.
Methodol Innov Online 2010;5:60-75.

[89] Parsons JT, Grov C, Kelly BC. Comparing the effec-
tiveness of two forms of time space sampling to
identify club drug-using young adults. ] Drug
2008;38:1061-801.

[90] Ramo DE, Grov C, Delucchi K, Kelly BC, Parsons
JT. Typology of club drug use among young adults
recruited using time-space sampling. Drug Alcohol
Depend 2010;107:119-27.

[91] BoeriM, Sterk C, Elifson K. Rolling beyond raves: ecstasy
use outside the rave setting. ] Drug 2004;34:831-60.

[92] Fendrich M, Wislar JS, Johnson TP, Hubbell A. A
contextual profile of club drug use among adults in
Chicago. Addiction 2003;98:1693-703.

[93] Heckathorn DD, Jeffri J. Finding the beat: using
respondent driven sampling to study jazz musicians.
Poetics 2001;28:307-29.

[94] Wejnert C, Heckathorn D. Web-based network sam-
pling: efficiency and efficacy of respondent-driven
sampling for online research. Sociol Methods Res
2008;37:105-34.

[82

—

NOVEL PSYCHOACTIVE SUBSTANCES


http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref56
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref56
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref57
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref57
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref58
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref58
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref58
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref59
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref59
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref59
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref59
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref59
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref60
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref60
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref60
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref60
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref61
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref61
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref62
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref62
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref63
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref63
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref63
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref63
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref64
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref64
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref64
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref64
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref65
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref65
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref66
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref66
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref66
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref66
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref67
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref67
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref67
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref68
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref68
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref68
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref68
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref69
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref69
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref69
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref69
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref70
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref70
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref70
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref71
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref71
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref71
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref72
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref72
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref72
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref72
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref72
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref73
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref73
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref73
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref73
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref74
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref74
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref75
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref75
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref75
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref75
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref75
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref76
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref76
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref76
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref76
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref77
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref77
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref77
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref77
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref78
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref78
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref78
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref79
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref79
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref79
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref79
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref80
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref80
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref80
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref80
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref81
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref81
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref82
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref82
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref82
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref83
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref83
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref83
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref84
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref84
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref84
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref84

REFERENCES

[95] Goela S, Salganik M]. Assessing respondent-driven
sampling. PNAS 2010;107:6743-7.

[96] Petroczi A, Nepusz T, Cross P, Taft H, Shah S,
Deshmukh N, et al. New non-randomised model to
assess the prevalence of discriminating behaviour: a
pilot study on mephedrone. Subst Abuse Treat Prev
Policy 2011;6:20.

[97] Archer JRH, Dargan PI, Rintoul-Hoad S, Hudson S,
Wood DM. Using urinals in the night-time economy
to determine what recreational drugs people are actu-
ally using. Br ] Clin Pharmacol 2012;73:985.

[98] Daughton CG. Illicit drugs: contaminants in the envi-
ronment and utility in forensic epidemiology. Rev
Environ Contam Toxicol 2011;210:59-110.

[99] EMCDDA  Assessing illicit drugs in wastewater.
Luxembourg: Office for Official Publications of the
European Communities; 2008.

[100] van Nuijs ALN, Castiglioni S, Tarcomnicu I, et al.
Illicit drug consumption estimations derived from
wastewater analysis: a critical review. Sci Total
Environ 2011;409:3564-77.

[101] Schroeder HF, Gebhardt W, Thevis M. Anabolic dop-
ing, and lifestyle drugs, and selected metabolites in

[102

[103

[104

[105

—

[

—

—

103

wastewater — detection, quantification, and behav-
iour monitored by high resolution MS and MS before
and after sewage treatment. Anal Bioanal Chem
2010;398:1207-29.

Zuccato E, Chiabrando C, Castiglioni S, Bagnati
R, Fanelli R. Estimating community drug abuse
by wastewater analysis. Environ Health Perspect
2011;116:1027-32.

Cecinato A, Balducci C, Guerriero E, Sprovieri F,
Cofone F. Possible social relevance of illicit psycho-
tropic substances present in the atmosphere. Sci Total
Environ 2011 2011,412-413:87-92.

Bates C. Cash-strapped young adults turning to
cheaper ‘bubble’ drugs following mephedrone ban.
Dly Mail 2011;Nov 8. Available from: <http://www.
dailymail.co.uk/health/article-2058877 /Mephedrone-
ban-causes-young-adults-turn-cheap-bubble-drug.
html>.

Butler P. Drug use survey: tell us what you take.
Guardian 2011;Nov 23. Available from: <http://
www.guardian.co.uk/society/2011/nov/23/
mixmag-drugs-survey-2012>.

NOVEL PSYCHOACTIVE SUBSTANCES


http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref85
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref85
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref86
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref86
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref86
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref86
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref86
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref87
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref87
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref87
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref87
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref88
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref88
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref88
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref89
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref89
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref89
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref90
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref90
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref90
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref90
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref91
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref91
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref91
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref91
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref91
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref91
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref92
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref92
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref92
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref92
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref93
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref93
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref93
http://refhub.elsevier.com/B978-0-12-415816-0.00004-3/sbref93
http://www.dailymail.co.uk/health/article-2058877/Mephedrone-ban-causes-young-adults-turn-cheap-bubble-drug.html
http://www.dailymail.co.uk/health/article-2058877/Mephedrone-ban-causes-young-adults-turn-cheap-bubble-drug.html
http://www.dailymail.co.uk/health/article-2058877/Mephedrone-ban-causes-young-adults-turn-cheap-bubble-drug.html
http://www.dailymail.co.uk/health/article-2058877/Mephedrone-ban-causes-young-adults-turn-cheap-bubble-drug.html
http://www.guardian.co.uk/society/2011/nov/23/mixmag-drugs-survey-2012
http://www.guardian.co.uk/society/2011/nov/23/mixmag-drugs-survey-2012
http://www.guardian.co.uk/society/2011/nov/23/mixmag-drugs-survey-2012

CHAPTER

5

Social Issues in the Use of Novel

Psychoactive Substances
Differentiated Demand and Ideological Supply

Fiona Measham
Professor of Criminology, School of Applied Social Sciences, Durham University, Durham, UK

INTRODUCTION

This chapter explores some of the social
issues in the novel psychoactive substances
(NPS) debate including availability, prevalence
and contexts of use, motivations for use, social
harms, policy options and the impact of legis-
lative control. In its consideration of the preva-
lence of use of three key NPS in three different
UK survey samples, this chapter presents pre-
viously unpublished data from the author’s
annual surveys at English music festivals in the
summers of 2010 and 2011, suggesting a pic-
ture of differentiated demand with pockets of
popularity. The characteristics of the evolving
NPS market combine legitimate Internet trad-
ing with features of the international trade in
counterfeit prescription medications as well as
aspects of the ideological motivation of some
suppliers of ecstasy in early 1990s dance cul-
ture. A key theme of this chapter is speed: the
speed of emergence of NPS echoes their pre-
dominantly stimulant effects and contrasts with
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the sluggishness of the academic and policy
debate surrounding them. The caveat here is
that the extent of our knowledge is limited by
the recency of the phenomenon combined with
the time lag between emergent trends in drug
use and the development of a scientific evi-
dence base. I return to this point in the final sec-
tion of this chapter where I cast a critical eye on
the development of the NPS debate itself and
draw analogies with other high profile debates
on substance use such as the alcohol and ‘binge
drinking” debate, arguing that the pace of aca-
demic research and publishing combine with
historical stagnation and vested interests to
hamper scientific developments in this field.
Firstly, I consider the availability and use of
NPS, focusing on Europe.

AVAILABILITY

Both the range of NPS available for pur-
chase and the number of retail outlets which

© 2013 Elsevier Inc. All rights reserved.


http://dx.doi.org/10.1016/B978-0-12-415816-0.00005-5

106

sell them have expanded rapidly since 2009.
Although there were some early indications
of NPS appearing in Israel, Sweden and some
other countries before this date, it was in 2008
that drugs such as mephedrone were first men-
tioned on the Internet, predominantly from
Scandinavian sources [1], and by early 2009
their availability rapidly spread to markets,
festivals, high street ‘head shops’ and through
Internet websites dedicated to the sale of these
drugs. A key feature, and indeed a key political
concern, regarding NPS has been how readily
available they have become through the devel-
opment of an online ‘industry’ in substances
variously described as retail chemicals, ‘herbal
highs’, ‘bath salts’, “plant food” and other prod-
ucts purportedly ‘not for human consumption’
[2-5]. The European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA) noted
in its annual report that “’legal highs” have
become a global phenomenon which is devel-
oping at an unprecedented pace’ [6]. Given
the reach, speed and limited regulation of the
Internet, there are limitations to any assess-
ment of availability of NPS. However, two
organisations which have attempted to chart
the emergence and availability of NPS on the
Internet are the EMCDDA and the UK-based
Psychonaut Web Mapping Research Group.

The EMCDDA monitors the NPS market
through both the emergence of new unregu-
lated psychoactive substances and the online
availability of products through Internet retail-
ers. In its most recent annual report it noted the
identification of 73 new products in 2012, com-
pared with 49 new products in 2011, 41 in 2010
and 24 in 2009 through its pan European Early
warning monitoring system, a trebling in the
36-month period from 2009 to 2012 [6]. In 2012,
these new registered NPS were notably all syn-
thetic and were made up of predominantly two
groups of drugs, the synthetic cannabinoids
and synthetic cathinones. The number of online
shops selling NPS also similarly increased,
from 68 in 2008, to 115 in 2009, 170 in January
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2010, 314 in January 2011 and 693 by January
2012, more or less doubling in each 12-month
monitoring period, 2010-11 and 2011-12, sug-
gesting that Internet retailers are mushrooming
at a much greater rate than the drug manufac-
turers’ product development.

Regarding the location of online retailers, the
EMCDDA found that 52% of the online retail-
ers of these products were UK-based in 2008.
By 2011 the EMCDDA found that the USA had
leapfrogged to be the most likely country of ori-
gin for the majority of online retailers, increas-
ing from 65 to 197 US-based online retailers
in the six-month period from January to July
2011 [7]. In second place, UK-based retail-
ers increased from 74 to 121 online retailers in
the same six months period. Larger increases
but from a smaller base line were evident in
Canada and New Zealand, both of which saw
their online retailers more than treble in size in
less than six months. However, whilst the raw
numbers indicate that there are more websites
based in the USA than European countries, the
number of retailers does not necessarily denote
the size of the operation or the country to
which sales are delivered. Manufacturers and
retailers of NPS, as with counterfeit prescrip-
tion medicines, may transport their products
from producer nations to consumer nations via
circuitous routes through intermediary coun-
tries that have fewer restrictions, to reduce
the suspicions of law enforcement agencies, as
more and more countries are legislating to con-
trol NPS.

The European Commission-funded Psycho-
naut Web Mapping Research Group used
online resources to detect emerging trends and
develop a profile of NPS from January 2008
to December 2009. In the 24-month monitor-
ing period, 412 novel compounds and combi-
nations appeared, consisting of 151 chemical
compounds (synthetic, semi-synthetic or phar-
maceutical), 121 herbal compounds and 140
combination products [8]. A related study by
the same research group identified 39 unique
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UK-based websites selling ‘legal highs’ in the
period April-June 2009 [4]. The UK-based web-
sites advertised 346 unique products between
them at an average price of £9.69 pounds ster-
ling. Concern was expressed that 40% of these
products failed to list their ingredients and 92%
failed to list possible side effects. The research-
ers concluded that not only were ‘legal highs’
easily available and affordable in this period
but consumer product information was poor
resulting in increased risks for significant num-
bers of inexperienced users.

Therefore we can chart a well-documented
rapid increase in Internet retailers and NPS
products in recent years, illustrating both
growing global availability and a shift away
from UK-based websites to continental Europe
and North America. The next consideration is
whether NPS consumers use these online retail-
ers or show a preference for high street ‘head
shop’ retailers instead, regarding legal NPS.
And what do we mean by ‘head shops™? In
the UK the Association of Chief Police Officers
defines head shops as:

“a commercial retail outlet (including online
businesses) specializing in the sale or supply of
equipment, paraphernalia or literature relating to
the growing, production or consumption of canna-
bis, or other drugs, and includes the sale or supply
of ‘New Age’ herbs, exotic plant materials or other
‘New Psychoactive Substances’ (aka ‘Legal or Herbal
Highs’) that are intended to be consumed by the user
to mimic the effect of an illicit drug, e.g. Cocaine,
Ecstasy or Amphetamine” [9].

What appears to be happening is that there
are temporal swings between use of Internet
retailers and head shops as well as national,
regional and user-related variations in retail
patterns. For example, regarding age and
choice of retail outlet, there are more Internet
sales amongst over 18-year-olds who have
greater access to credit/debit cards combined
with lesser surveillance of postal deliveries
to their home. This was supported by a study
of 1006 Scottish school and college pupils
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by Dargan and colleagues conducted before
mephedrone was controlled in the UK, which
found significant sourcing from street dealers
and ‘friends” amongst under 18s even though
it was legal to buy, whereas sourcing from the
Internet was more common amongst respond-
ents over 18 years of age [10].

In terms of the impact of legislative con-
trol on choice of retail outlets, an annual
survey of the readership of a dance music mag-
azine (Mixmag) and associated website (www
.dontstayin.com) found that 33% had purchased
mephedrone from the Internet and 5% from high
street head shops before legislative control in
the UK and a further 38% bought mephedrone
from friends and 24% from ‘dealers’ [11]. A year
later, after legislative control, only 1% reported
buying NPS from either the Internet or head
shops, whilst mephedrone sales from friends
had increased slightly to 41% and from ‘dealers’
had more than doubled to 58% [12]. This sug-
gests that legislative control restricted availabil-
ity through legitimate channels and that Internet
retailers and head shops appeared to have
switched from selling mephedrone and other
substituted cathinones to selling legal NPS. In
terms of timing, mephedrone and other substi-
tuted cathinones became Class B controlled sub-
stances under the Misuse of Drugs Act, 1971 in
the UK in April 2010; and naphyrone and other
substituted pyrovalerones became Class B con-
trolled substances in July 2010.

In some countries, sales of NPS have been
concentrated in head shops rather than on the
Internet. For example, in Northern Ireland
most respondents in McElrath and O’Neill’s
study had never bought NPS off the Internet
even before legislative control, instead prefer-
ring the comparative anonymity of head shops
[13]. In the USA, Spiller and colleagues, in a
poisons centre study, reported that the major-
ity of patients with acute toxicity after exposure
to ‘bath salts” had purchased the products from
small local independent stores, head shops and
gas stations rather than from a ‘dealer” or over
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the Internet [14]. However head shops appear
to have been less significant in the rise of NPS
in countries such as the UK. The annual South
London Surveys of gay dance clubbers asked
respondents whether they had ever purchased
drugs from head shops [15]; whilst 28% of
respondents in July 2010 had bought drugs
off the Internet (over one-third of whom had
bought mephedrone), only 19% of the sample
had ever bought drugs from a head shop (nearly
one-quarter of whom had bought mephedrone).
Furthermore a sizeable minority of the South
London Survey respondents who had not used
head shops did not know what a head shop
was when they were asked. In those countries
where head shops have featured as key retailers
of NPS, they have faced increased monitoring
and threat of closure, with head shops closed
across Poland in 2010 and across both Northern
Ireland and the Republic of Ireland in 2012.
Whilst there was a brief honeymoon period
in some countries of door-to-door delivery of
pure, legal NPS stimulants it ended as abruptly
as it started due to a combination of legisla-
tive control, increased wariness of consum-
ers regarding anonymity of Internet sales and
increased disillusionment regarding the content
of such products. However, statistics on NPS
sales are not publicly available and information
on the NPS trade is elusive. The author con-
ducted interviews with UK-based NPS retail-
ers in 2012-13, one of who's pseudonyms for
the purposes of this chapter will be the ‘Rave
Florist’. The Rave Florist suggested that in
terms of currently legal NPS, in his experience,
the UK has seen a swing away from Internet
retailers and towards head shops in recent
months. This swing towards head shops in
the UK may be partly due to the consolidation
of NPS into a smaller number of larger online
retailers as some of the small, independent
retailers that sprung up with the initial ‘mephe-
drone madness’ stopped trading, unable to
make a significant profit due to economic pres-
sures in the recession, increased competition
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between retailers and an increasingly complex
legal situation. Also for NPS users, growing
concerns about privacy and customer identi-
fication when shopping online using a credit/
debit card combined with high profile police
operations against NPS retailers using card
transaction details have led to the growing
appeal of purchasing NPS in head shops, some
of which trade under aliases. Of course for
those without access to credit/debit cards and
for under-18s, the evident advantages of buy-
ing NPS (or indeed any drug-related parapher-
nalia) from head shops rather than the Internet
have existed since NPS first appeared [10].

In terms of the availability of controlled
NPS such as mephedrone, legislative change
has resulted in a predictable shift from online
legal retailers to street ‘dealers’. For example
in Carhart-Harris et al.’s online survey of over
1000 mephedrone users, 47% said mephedrone
was noticeably less available after the ban [16].
The Mixmag dance music magazine survey also
showed a reduction in availability in the UK in
2010-11, with 75% reporting that it was easy or
very easy to obtain mephedrone before the ban
compared with 38% after the ban [12]. Whilst
this is a cross-sectional rather than longitudi-
nal survey with a self-selecting online sample,
it does nevertheless suggest that legislative con-
trol may have had an impact on the availability
of mephedrone, with an associated switch from
online to street supply routes.

Overall, the trade in NPS - produced in
China and South East Asia to be sold online via
Internet retailers based in Europe and increas-
ingly North America to customers across
the world — has mushroomed in the last five
years [2]. This has resulted in a wide range of
legal NPS being available to purchase with-
out restriction, both on the Internet and in the
high street head shops, as well as the devel-
opment of a street trade in NPS once they are
controlled (discussed further below). What
is clear from the limited research on avail-
ability of NPS is that recent years have seen a
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very rapid increase in the range of psychoac-
tive drugs that are available to the consumer
and rapid innovation in response to legislative
change. Considerable time, effort and funding
are being invested in monitoring NPS products
and their retailers. The key question is, what is
the uptake in use of these NPS?

PREVALENCE IN CONTEXT:
DIFFERENTIATED DEMAND IN
DIFFERENT LEISURE VENUES

General population surveys capture data on
adult consumption patterns at population level
and in the UK the key annual national house-
hold survey was the British Crime Survey (BCS)
by the Home Office, replaced in 2012 by the
Crime Survey for England and Wales (CSEW).
Whilst such surveys are invaluable for identify-
ing national and regional trends in the use of
illicit drugs using large and representative sam-
ples each year, they can be slow at adapting to
changes in consumption patterns, for example of
the kind we have seen since the arrival of NPS.
National household surveys such as the BCS and
CSEW are also likely to underestimate drug use
due to their sampling methods and non-random
non-response rates [17]. For example, household
surveys exclude those who do not live in pri-
vate households including those living in halls
of residence, hostels, prisons and other institu-
tions, students, the homeless and other transi-
tory populations. They may also miss adults with
more active social lives who by definition are
more likely to be out socialising when household
surveys are conducted and who are also more
likely to have higher levels of drinking and drug
use than others, indicated by their more frequent
attendance at bars and clubs [18]. The annual
dance music magazine surveys also found higher
levels of drug use amongst regular clubbers, for
example with over three quarters of UK respond-
ents who had been clubbing in the past month
having taken ecstasy (powder or pills) in the past
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year compared to 54% of the overall sample of
UK respondents [19]. These two broad groups —
the geographically mobile and socially active —
may also overlap. Given that these groups have
been found to have higher rates of drug use than
national figures, we should approach general
population surveys with caution.

Nevertheless, bearing in mind this caveat, in
terms of current knowledge on use of NPS in the
UK, the only national data to date on mephedrone
use comes from the BCS and CSEW, to which was
added a question on mephedrone use in 2010.
Table 5.1 shows that past year mephedrone use
in the months after prohibition had surpassed
ecstasy and was at a similar level to cocaine
amongst the young adult population, with about
one in 25 having taken it in the past year.

Self-report surveys, as distinct from gen-
eral population surveys such as the BCS and
CSEW, are better able to adapt to rapid changes
in availability and use of emergent drugs such
as NPS in the ‘Internet age’ [4,20]. If we look at
self-report surveys of specific groups we can
see considerably higher levels of reported use
of NPS than in the general population, depend-
ing on who was sampled and where.

School and College Students

One of the very few surveys of school and
college students” use of NPS before legislative
control in the UK was conducted by Dargan
et al. in Scotland in February 2010 [10]. Of 1006
respondents who completed the survey, 43%
reported having tried mephedrone at least once
in their lifetime and 4% reported daily use. In
terms of access, nearly half of users sourced
mephedrone from street ‘dealers” and 11% from
the Internet.

Although there are several European sur-
veys of prevalence of NPS they tend to be
mostly after the introduction of legislative con-
trol. The Eurobarometer survey is one of the
largest, surveying 12000 young people aged
15-24 in 2011 [21]. It found that about 1 in 20
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respondents had used ‘legal highs’ in most
countries, although closer to double that in the
UK, Poland and Latvia, and with the highest
prevalence of all in Ireland at 16%.

A Polish study of 1250 18-19 year old stu-
dents found that 4% reported having used ‘legal
highs’ at least once in their life in 2008, increas-
ing to 11% in 2010. Self-reported past year use
of ‘legal highs” was 3% of the Polish students
in 2008 which trebled to 7% in 2010. However,
past month use fell from 2% in 2008 to 1% in
2010. This suggests that there was a period of
experimentation and occasional use in Poland
in 2008-10 which may have peaked and which
may have been affected by a ban resulting in
the closure of Polish head shops in 2010 [21]. A
Spanish study of 25000 14-18 year olds in 2010
found that 4% of students had consumed one or
more of a list of nine NPS that included mephe-
drone, magic mushrooms and ‘legal highs’ [21].

Bar Customers

Use of NPS such as mephedrone appears to
be higher amongst bar customers than amongst
the general population (see Table 5.1). For
example a study of UK bar customers stopped
at random in the streets of towns and cities of
Lancashire (a county in north-west England) on
a Friday night in the autumn of 2010 found that
about one in 10 had taken mephedrone within
the past year and about one in 20 had taken it
within the previous month [22]. By comparison,
uptake of subsequent NPS that were unregu-
lated at the time of the survey (e.g. MDAI
(methylene-dioxyaminoindane, advertised by
retailers as a euphoric stimulant with effects
similar to MDMA) were much lower (see
Table 5.2). Therefore surveys of NPS use by bar
customers support earlier surveys of drug use
by bar customers [23] in suggesting that bar
customers are more likely to report taking illicit
drugs than the general population in the UK,
including NPS, as well as being more likely to
drink alcohol regularly and smoke cigarettes.
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TABLE 5.1 Self-reported Past Year Prevalence of Three
Most Popular Stimulants, UK Young Adults (%) (Date of
Data Collection in Brackets)

Ecstasy
(pills if
Cocaine specified) Mephedrone

General population 4.4 3.8 4.4
survey (2010/11)*
(2011/12)° 4.2 3.3 3.3
Lancashire bars 25 18 1
(2010)¢
Lancashire 24 16 7
nightclubs (2012) 4
NW music 44 40 32
festival (2010)° " ”n
011)° 39 3
London gay dance 59 49 52
clubs (2010),f 4
2011)8 66 5 58
Mixmag magazine 63 75 51
(2010),0 0 )
(2011); 39 0

“Smith K., Flatley ], eds. Drug Misuse Declared: Findings from the
2010/11 British Crime Survey, England and Wales, Home Office
Statistical Bulletin 12/11. London: Home Office; 2011 — data for
16-24-year-olds.

YHome Offfice. Drug Misuse Declared: Findings from the 2011/12 Crime
Survey for England and Wales, London: Home Office; 2012. Data for
16-24-year-olds

‘Measham F, Moore, K, Ostergaard, ]. Mephedrone, ‘Bubble” and
unidentified white powders: the contested identities of synthetic ‘legal
highs’. Drugs and Alcohol Today 2011; 11 (3): 137-147. Average age 24.
“Measham F, Moore K, Welch Z. Emerging drug trends in Lancashire:
club surveys. Phase Three Report, Lancaster: Lancaster University and
Lancashire Drug and Alcohol Action Team; 2012. Average age 23.
“Unpublished data from Measham F. Alcohol and drug use at an

English festival in 2011: Year Two Report, Lancaster University; 2012.
Unpublished report of research conducted at the same music festival in
2010 and 2011 with an average age of 27 in the 2010 survey and 29 in the
2011 survey.

fMeasham E, Wood D, Dargan P, Moore K. The rise in legal highs:
prevalence and patterns in the use of illegal drugs and first and second
generation ‘legal highs’ in south London gay dance clubs. Journal of
Substance Use 2011;16 (4): 263-272. Average age 30.

8Wood D, Measham F, Dargan P. ‘Our favourite drug’: prevalence of use
and preference for mephedrone in the London night time economy one year
after control. Journal of Substance Use 2012; 17 (2): 91-97. Average age 30.
"Mixmag The 2011 Drugs Survey. 2011; March 238: 49-59.

'Mixmag. Mixmag's Drug Survey: the results. 2012. UK respondents,
average age 28. Available: http://www.mixmag.net/drugssurvey [accessed
22/9/12].
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TABLE 5.2 Past Year Prevalence of Three Popular
Novel Psychoactive Substances, UK Young Adults (%;
Date of Data Collection in Brackets)

Mephedrone  NRG-1 MDAI
General population 4.4 n/a n/a
survey (2010/11) ?
(2011/12) ® 33 n/a n/a
Lancashire bars 11 1 1
(2010)°
Lancashire 7 n/a n/a
nightclubs (2012)4
NW music festival 32 3 1
(2010) ©
(2011) ¢ 21 n/a 1
London gay dance 52 13 6
clubs (2010) f
(2011) & 58 n/a 7
Mixmag magazine 51 n/a 5
(2010) M ) )
(2011) ! 0 n/a

*Smith K., Flatley |, eds. Drug Misuse Declared: Findings from the
2010/11 British Crime Survey, England and Wales, Home Office
Statistical Bulletin 12/11. London: Home Office; 2011. Data for
16-24-year-olds.

"Home Office. Drug Misuse Declared: Findings from the 2011/12 Crime
Survey for England and Wales, London: Home Office; 2012 — data for
16-24-year-olds

‘Measham F, Moore, K, @stergaard, . Mephedrone, 'Bubble” and
unidentified white powders: the contested identities of synthetic ‘legal
highs’. Drugs and Alcohol Today 2011; 11 (3): 137-147. Average age 24.
Measham F, Moore K, Welch Z. Emerging drug trends in Lancashire:
club surveys. Phase Three Report, Lancaster: Lancaster University and
Lancashire Drug and Alcohol Action Team; 2012. Average age 23.
‘Unpublished data from Measham F. Alcohol and drug use at an

English festival in 2011: Year Two Report, Lancaster University; 2012.
Unpublished report of research conducted at the same music festival in
2010 and 2011 with an average age of 27 in the 2010 survey and 29 in the
2011 survey.

/Measham E, Wood D, Dargan P, Moore K. The rise in legal highs:
prevalence and patterns in the use of illegal drugs and first and second
generation ‘legal highs’ in south London gay dance clubs. Journal of
Substance Use 2011; 16 (4): 263-272. Average age 30.

8Wood D, Measham F, Dargan P.'Our favourite drug’: prevalence of use
and preference for mephedrone in the London night time economy one year
after control. Journal of Substance Use 2012; 17 (2): 91-97. Average age 30.
"Mixmag The 2011 Drugs Survey. 2011; March 238: 49-59.

iMixmag. Mixmag's Drug Survey: the results. 2012. UK respondents,
average age 28. Available: http://www.mixmag.net/drugssurvey [accessed
22/9/12].
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Festival-goers

Annual surveys of drinking and drug use
at a summer music festival in the north-west
of England undertaken by the author provide
rare data on the prevalence of use of mephe-
drone at festivals just after legislative control
(April 2010) in the UK, as well as providing a
comparison with a NPS that was, and to date
still is, legal in the UK (MDALI). Tables 5.1 and
5.2 show data on use of the Class A stimulants
(cocaine and ecstasy), mephedrone and other
NPS by festival-goers at the same festival in
2010 and 2011 using the same survey instru-
ment and research design both years. Festival-
goers were stopped at random and interviewed
across the course of three days at the festival
by a mixed sex research team using a survey
instrument similar to that used in the author’s
surveys of bar customers [22,24] and dance
club customers [15,25]. Amongst festival-goers,
as with bar customers, mephedrone was by
far the most popular of the NPS that emerged
in the UK in 2009-11. In 2010, one-third of fes-
tival respondents reported having had mephe-
drone in the past year compared with 44%
having had cocaine and 40% ecstasy pills (Table
5.1). In 2011 self-reported drug use by festival-
goers had fallen: only one in five respondents
reported having had mephedrone in the past
year, compared to four in 10 having cocaine
and a third having ecstasy pills. This sug-
gests that although mephedrone use appeared
to have fallen in the 12-month period since it
was banned there was still a small minority of
festival-goers who were both willing and able
to access the drug. By comparison use of other
NPS was negligible. In 2010 3% of festival goers
had taken NRG-1 in the previous year (when
its supposed active ingredient naphyrone was
still legal in the UK) and 1% had used MDAI.
A similar number reported past year use of
MDAI in 2011 (Table 5.2). This suggests that use
of the unregulated NPS MDALI did not increase
amongst festival-goers in the 12-month period
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after both mephedrone and naphyrone were
banned in the UK and therefore the legal sta-
tus of a NPS is not the only or indeed primary
motivating force in its use.

Dance Club Customers

An annual survey of its readership by
the dance music magazine Mixmag provides
times-series data on self-reported drug use
by an international sample of several thou-
sand young people. Data presented for the
UK subsample of 2295 respondents who
responded to the survey in the autumn of
2009 found that whilst 90% had tried ecstasy
pills at least once and 85% had tried cocaine,
41% had tried mephedrone with 39% having
taken it within the past year and one-third
within the past month [26]. For the sample as a
whole, the survey conducted just after legisla-
tive control in autumn 2010 found that three-
quarters of respondents had taken ecstasy
pills within the past year, nearly two-thirds
had taken cocaine and over half had taken
mephedrone [12] (see Table 5.1). A year later,
figures for past year drug use were much
lower with only about four in 10 respondents
having taken ecstasy pills or cocaine in the
past year and two in 10 having taken mephe-
drone [19]. Caution is needed in interpret-
ing differences between years in the annual
dance music magazine survey, however, as
the survey conducted in the autumn of 2011
used a different sampling method which
included a national broadsheet newspaper
and its associated website (www.guardian
.co.uk), resulting in a diversified sample that
was not directly comparable with earlier years
[19]. Also whilst ecstasy remains very popular
overall, there has been a shift in the UK from
ecstasy pills to MDMA powder in recent years,
with MDMA in powder form perceived to be a
higher priced, higher purity premium product
in the wake of the declining MDMA content in
pills across the 2000s [27].
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Annual surveys undertaken by the author
and colleagues in South London gay dance
clubs suggest that use of NPS, particularly
mephedrone, remains much higher amongst
clubbers than in the general population, amongst
school pupils, bar customers or festival-goers.
In July 2010 and 2011 self-reported past year
prevalence of use of cocaine, ecstasy pills and
mephedrone were at a similar level, with five in
six respondents having had cocaine and mephe-
drone in the past year and four in five respond-
ents having had ecstasy pills (see Table 5.1). In
terms of drugs being taken and/or planned on
the fieldwork night, mephedrone was the most
popular drug taken by South London gay dance
clubbers, ahead of cocaine and ecstasy, taken or
planned by 27% of respondents on the field-
work night in 2010 and by 41% of respondents
in 2011, whereas ecstasy pills taken or planned
on the fieldwork night was 15% in 2010 and
had fallen to 6% in 2011, mirroring the down-
ward trend that was seen in the same time
period amongst festival-goers.

In terms of the impact of legislative control
on prevalence of use, the annual dance music
magazine surveys undertaken suggested that
whilst lifetime and past year mephedrone use
increased between the pre-ban survey con-
ducted in autumn 2009 [11] and the post-ban
survey conducted in autumn 2010 [12], more
recent, past month use fell from 34% to 25% in
the same period [11,12]. In the post-ban period
from the autumn of 2010 [12] to the autumn
of 2011 [19] self-reported past year mephed-
rone use by UK respondents fell from 51% to
20% (Table 5.1). A follow-up survey of mephe-
drone users from the dance music magazine
sample by Winstock et al. found that whilst
63% reported continued use and 55% intended
to continue using the same amount, 40%
intended on using lesser amounts of mephe-
drone after control [28]. The online survey
by Carhart-Harris et al. in 2011 of over 1000
UK mephedrone users also found reduced
use of mephedrone after control with nearly
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two-thirds (64%) of those surveyed reporting
that they used mephedrone less after it was
controlled [16].

By contrast, in the South London gay night-
club surveys, mephedrone use in the past
month and on the fieldwork night increased in
the year after control suggesting that mephed-
rone continued to be available and used after
its control, with pockets of popularity such as
the gay clubbing scene [29]. However, there
were very much lower levels of use of subse-
quent NPS that had not (yet) been controlled,
such as naphyrone and MDAI (Table 5.2) [30].
The low uptake of MDAI again suggests that
legal status alone is not the most significant fac-
tor in deciding whether or not to take psycho-
active drugs, a point discussed further below.
The different trends between the annual dance
music magazine and annual gay clubbing sur-
veys may indicate methodological differences
between online/self-selecting and in situ/con-
venience sampling methods, as well as differ-
ences in NPS use within different dance club
‘scenes’ [23], suggesting highly differentiated
demand.

Aside from general population surveys and
Internet surveys, the surveys discussed above
are the only surveys to date assessing preva-
lence of NPS use amongst non-treatment based
users. Conducted in situ with students, bar cus-
tomers, festival-goers and dance club custom-
ers, they suggest that overall then, whilst NPS
use is low in the general population with only
about 1 in 10 to 1 in 20 having tried them across
Europe [21], there have been rapid increases
in use amongst certain sub-populations. For
example clubbers — who are often experienced
users of established street drugs and particu-
larly Class A stimulants — appear to be amongst
the most prolific users of NPS. However, even
amongst clubbers there seem to be large vari-
ations in uptake of NPS. Whilst mephedrone
use appears to be falling across the dance
music magazine sample, prevalence remains
robust amongst gay clubbers. Indeed the South
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London Surveys found that self-reported
mephedrone use was higher than that of estab-
lished street drugs such as ecstasy and cocaine,
whereas for all other survey samples mephe-
drone use was lower than that of established
Class A stimulants.

In summary, what is clear from a considera-
tion of even a handful of self-report surveys of
mephedrone amongst different survey samples
in the UK and Europe is that mephedrone —
often considered the ‘original legal high” — very
quickly became popular amongst a range of soci-
odemographic groups but particularly amongst
young adult recreational drug users frequent-
ing a range of social settings who already used
established stimulant drugs such as ecstasy and
cocaine. By contrast, subsequent NPS such as
naphyrone methoxetamine and MDAI, some
of which have been advertised as substitutes
both for mephedrone and for the more estab-
lished street drugs such as cocaine, ketamine and
ecstasy, have failed to achieve the level of uptake
that occurred with mephedrone. This suggests a
picture of differentiated demand for NPS, both
by product and by user group, with legal status
not a key motivating force. Motivations for use
are considered further below.

UNDERSTANDING MOTIVATIONS:
THE DISPLACEMENT QUESTION

Key to understanding the social dimensions
of the NPS debate is an understanding of the
motivations for use, a critical but still under
researched area. In conjunction with under-
standing the motivations for using NPS, it is
also important to explore the wider context to
use and particularly changes in both the legal
and illegal drug markets given the considerable
overlap that has been identified between users
of NPS and established street drugs.

Early studies of NPS that explored motiva-
tions for use [13,20,31] suggested that the con-
sumer’s quest for legal psychoactive drugs
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reflected their perception that these products
were more likely to be of higher purity than
street drugs, be more easily available, carry
a lower risk of physical harm and avoid the
risk of detection or criminal sanction associ-
ated with the consumption of controlled drugs.
Analyses of police seizures, test purchases and
user monitoring/‘early warning’ systems con-
firm that the purity levels of street drugs such
as cocaine and ecstasy pills reached a low point
in the UK and elsewhere in Europe in 2009-10,
suggesting that less cocaine and MDMA were
available and less was being consumed [32].
Whilst some commentators suggested that
this was due to suppliers deciding and acting
in unison to add increasing amounts of bulk-
ing agents and adulterants to their products
to maximise profits, a more convincing expla-
nation for the cross-national trends relates to
interdiction successes along the length of the
supply chain reducing availability of both raw
materials and precursor ingredients [20,33,34],
alongside increased border security as a by-
product of anti-terrorist and anti-trafficking
measures. Consequently the purity of heroin
[35], cocaine [36] and ecstasy [37] all fell signifi-
cantly in the late 2000s.

Despite an upturn in the purity levels of
seizures of Class A drugs in the last couple of
years in the UK and continental Europe [38],
users continue to feel that the quality of cocaine
and ecstasy are declining. In the 2011 dance
music magazine survey [19], 52% of cocaine
users believed that the quality had gone down
in the previous 12 months (autumn 2010-11)
compared with only 5% feeling that the qual-
ity had increased. User impressions of the qual-
ity of ecstasy pills were more mixed, with 45%
of ecstasy users believing that the quality had
gone down in the previous 12 months com-
pared with 28% feeling that it had increased.
This fits with the much predicted ‘return of
the £10 pill’; [11] with nearly three quarters
of ecstasy users reporting in the 2011 dance
music magazine survey [19] that they had been
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offered higher priced ecstasy pills with the
promise of better quality. Over three quarters
of those offered had then gone on to buy them
and over eight in 10 reported that they did think
the pills were of better quality.

This perceived inability to source street
drugs, or to source street drugs of satisfactory
purity levels, also emerges as a motivation for
use of more recent NPS. For example, the rea-
sons given by users for taking methoxetamine
(the ketamine analogue that became the first
drug to receive a Temporary Class Drug Order
in the UK in 2012) in the 2011 dance music
magazine survey include 73% saying it was
easier to get hold of than ketamine, 20% saying
it was better value for money than ketamine,
18% believing it caused less damage to the liver
or kidneys than ketamine and 20% either being
curious to try methoxetamine or being mis-sold
what they thought was ketamine [19].

Given that NPS can offer similar oppor-
tunities for users to experience stimulant,
depressant or hallucinogenic effects as can
be produced by established street drugs, we
would expect the reasons for taking NPS to be
similar to those for taking established street
drugs and depending on their effects, taken to
enhance various user activities such as danc-
ing, socialising, partying or relaxing. At an
individual level NPS users may utilise a cost-
benefit analysis of specific NPS as has been
noted previously in relation to adolescent deci-
sion making concerning their use or non-use of
illegal drugs [39] although as with illegal drugs,
any cost-benefit analyses are constrained by
the unpredictable content and consequences
of NPS. There are also broader socio-economic
and cultural reasons for consumption of NPS as
with established illicit drugs that have yet to be
fully explored, which may include a complex
mix of associations and influences including
family, childhood, peers, friendship networks,
educational aspirations and attainment, reli-
gious and other influences, as well as the poten-
tial impact of social exclusion, deprivation and
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poverty in local communities, and alternative
valued activities [40—43].

Recent research suggests that the emergence
and rapid growth in NPS may be more complex
than simply a wholesale displacement from estab-
lished street drugs to NPS due to their reduced
purity/availability as was first supposed. For
example, analyses of the South London Survey
data suggest that there is a statistically significant
relationship between recent mephedrone use and
recent use of cocaine, ecstasy pills and MDMA
powder [44]. This is supported by a survey of bar
customers conducted about four months later
that also found that recent mephedrone use was
associated with recent use of cocaine, ecstasy
pills and MDMA powder [45]. These studies sug-
gest that NPS may act to supplement rather than
wholesale displace established street drugs and
thus provide a means to bolster and diversify
polydrug repertoires.

Therefore, whilst the initial popularity of
NPS such as mephedrone was clear: it was rela-
tively cheap, easily available, a novelty, and for
experienced users, an eager supplement to the
reduced purity/availability and resultant disil-
lusionment with street drugs [20], the growth in
the trade creates a much more complex picture.
What we are seeing is widespread polydrug use,
with different drugs taken for different effects in
different social contexts, and also influenced by
regional and temporal variations in price, purity
and availability of both NPS and street drugs.

Furthermore, as well as questioning the
occurrence of a wholesale displacement from
established illegal drugs to NPS, the widely pre-
dicted displacement from first generation NPS
such as mephedrone to currently legal NPS, such
as MDAI, also did not occur in the UK, accord-
ing to annual surveys conducted with dance
music magazine readers, with festival-goers
and with South London gay clubbers. This pic-
ture is further complicated by the reported use
of generic “pills’ and unidentified white pow-
ders with stimulant effects. The annual dance
music magazine survey reported for its 2011
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cohort that 15% of respondents had consumed
a mystery white powder in the past year with-
out knowing what it was or what it was origi-
nally sold as, with younger respondents more
likely than older respondents to report taking
these mystery powders [19]. Furthermore some
users were not just unclear but also unconcerned
about which NPS they consumed, illustrated
by the growth in the north-west of England in
self-reported use of ‘Bubble’, a white powder
with disputed and varied contents according to
users [45]. This was confirmed by analyses of
police seizures which suggest that a wide range
of stimulant drugs have been found in ‘Bubble’,
from NPS such as mephedrone through to Class
A drugs such as para-methoxymethampheta-
mine (PMMA).

Finally, although there was some evidence of
mephedrone users planning to switch to Class
A drugs when mephedrone was banned, this
does not seem to have materialised. Amongst
the online drug survey by Carhart-Harris et al.
of over 1000 UK mephedrone users, nearly half
(49%) said that they would use more MDMA
once mephedrone was banned [16]. However,
trends in ecstasy use in the UK, the BCS and
CSEW household surveys do not provide evi-
dence of this, even though the MDMA content
of ecstasy pills is supposedly increasing. Self-
reported lifetime use of ecstasy has been con-
sistently but gradually falling from a peak in
2002/3 of 13% down to 9% in 2011/12 amongst
1624 vyear olds, a statistically significant
fall [46].

There are therefore grounds to question all
three predicted types of displacement: from
established illegal drugs to NPS, from first to
second generation NPS and from NPS back
to established illegal drugs. From the limited
survey evidence that exists (most of which is
from the UK), it seems instead that users adopt
more fluid and flexible polydrug repertoires
involving supplementing and adding various
drugs to their consumption profiles rather than
wholesale displacement.
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EXPLORING SOCIAL HARMS:
LEGISLATIVE CONTROL AND THE
SUPPLY OF NPS

As the use of NPS increased, so more physi-
cal and social harms have come to light. Some
of these, particularly the physical harms, are
addressed in Section 3 of this book. This chap-
ter highlights three key concerns relating to the
social harms of NPS: the effects of legislative
control on legal NPS; the development of an ille-
gal trade in controlled NPS; and dependency.

Regarding the impact of legislation on NPS,
there is evidence of increased variability in con-
tents with the introduction of increased con-
trols. For example, whereas mephedrone sold
before legislative control was assessed to have
high purity levels (approximately 95%) [47],
the content and purity of NPS have become
more variable as increasing numbers of drugs
have been controlled by increasing numbers
of countries. This is evident in a number of
test purchasing studies by academics, chem-
ists and law enforcement agencies, as well as
the perceptions of users and NPS retailers. For
example, a study by Brandt et al. in the UK
in 2010 involved test purchase of 20 samples
of products sold as NRG-1 and NRG-2 to see
whether they contained the contents claimed
in their packaging and marketing. Brandt and
colleagues found that 70% of the NRG-1 and
NRG-2 products they had purchased online
contained a mixture of cathinones banned in
the UK in April 2010 which had been rebranded
as naphyrone, a legal NPS at the time of the test
purchases. In fact, only one of the 17 products
that had been sold as naphyrone was accu-
rately labelled and contained naphyrone. Most
samples purchased by the team in the immedi-
ate aftermath of April 2010 contained substi-
tuted cathinones that had been banned in the
UK, with some samples also containing legal
stimulants such as caffeine and inorganic bulk-
ing agents [48-50]. This may be because retail-
ers were using up their old stocks of the (now)
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controlled drugs or because misbranding by
producers higher up the supply chain was
leading to confusion and uncertainty amongst
retailers about the contents of their own prod-
ucts. Similar concerns have been raised in other
test purchase studies in the UK such as those
of Davies and colleagues [51] and Ramsey and
colleagues [52]. In a test purchase scheme by
the Serious Organized Crime Agency, it was
found that 19% of supposedly ‘legal highs’ con-
tained controlled substances [2]. Furthermore,
studies in Europe and the USA have shown
similar results with variable content of NPS test
purchased over the Internet, in head shops and
in patient samples obtained in hospital admis-
sions. For example, Spiller and colleagues ana-
lyzed the clinical effects and samples of ‘bath
salts” products for patients admitted to two
poison centres with neurological and cardio-
vascular problems after exposure to ‘bath salts’
[14]. Whilst MDPV was evident in 13 out of 17
blood and/or urine samples, no mephedrone or
methylone was found in any sample. Some NPS
retailers have reported that since the banning
of mephedrone across Europe and in China in
2010, illicit mephedrone is now as likely to con-
tain 4-methylethcathinone (4-MEC), still legal
in much of Europe and China, as mephedrone
(4-methylmethcathinone, 4-MMC). For exam-
ple, the Rave Florist described how: ‘After
mephedrone was banned... it was immediately
replaced in the black market with methedrone.
... The market that was created by the legiti-
mate sale of mephedrone by law abiding busi-
ness was immediately taken over by criminals
as 4-MEC, a dirtier high with more negative
side effects and greater dangers, remained legal
through most of the EU so could be imported to
the border of the UK legally. The vast majority
of vendors who legally sold mephedrone have
nothing to do with the illegal 4-MEC trade. It is
now a trade in the UK run exclusively by crimi-
nals.” This is supported by UK police seizure
and drug-related deaths statistics. For exam-
ple, analyses of NPS seizures by Lancashire
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Constabulary in the 12 month period ending
February 2013 contained 40% methedrone, 29%
mephedrone and 12% pentedrone.

Amongst users, the annual dance music
magazine survey reported growing suspicions
that mephedrone was cut with other products
or bulking agents, rising from 30% suspecting
mephedrone was adulterated in 2010 to 80%
in 2011, combined with the average price ris-
ing from about £12 per gram when mephed-
rone was legal, to approximately £19 per gram
about six months after it was banned [12], and
to approximately £20 per gram 18 months after
it was banned [19]. By the autumn of 2011, 18
months after the ban, nearly half of dance music
magazine respondents thought that the purity
of mephedrone had fallen in the previous 12
months, i.e. from the autumn of 2010 to 2011
[19]. In the annual South London Surveys in gay
clubs, respondents reported to the researchers
that they were able to buy mephedrone from
illicit suppliers within weeks of the ban and
the researchers observed suppliers operating
both inside and nearby to the dance clubs in the
study, selling mephedrone at £20-25 per gram
in July 2010 [15]. Interestingly the South London
Survey respondents reported in the follow-up
surveys paying a similar amount for mephed-
rone in July 2011 and 2012 as in 2010, suggest-
ing that whilst the initial ban had an immediate
impact upon availability, any changes in the
availability of mephedrone (or its chemical
cousins) in the subsequent 24 months had not
been significant enough to influence the price of
street mephedrone. The South London Survey
respondents also did not think that there had
been a notable deterioration in purity levels, cit-
ing the existence of crystals as visual evidence
that street mephedrone had not been exces-
sively cut with bulking agents, presumed by
respondents usually to be powders.

It has been noted by users and online retail-
ers interviewed by the author and also by
enforcement agencies that to date organised
crime has not taken over the illegal trade in
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NPS after legislative control in a replica of the
criminal networks selling heroin and cocaine
[53]. The current trade in controlled NPS such
as mephedrone appears to be a hybrid trade,
still largely separate from the heroin and
cocaine trades, following circuitous routes from
producer to user countries more akin to the
trade in counterfeit prescription medicines (also
manufactured in China and south east Asia)
than the criminal organisations that dominate
the heroin and cocaine trades. However, in rela-
tion to the trade in synthetic drugs more gen-
erally, continental European police have noted
partial displacement prompted by the relative
scarcity along the supply chain of some precur-
sors and other essential ingredients [54]. This
has combined both spatial displacement from
Europe to China and also methodological dis-
placement in terms of extending manufactur-
ing to precursor ingredients as well, if certain
chemicals become increasingly scarce due to
stricter control measures.

Furthermore, in user countries, the com-
petitiveness of the drug trade combines with
the vast profits involved and the pressure of
law enforcement agencies to produce a com-
plex, fluid and entrepreneurial structure where
ingenuity, loyalty and friendship reap greater
rewards than aggression and fear [55-58].
Within these diverse and fluid drug enter-
prises there also exist independent retailers that
have been characterised as evangelical ‘trading
charities” because they possess an ideological
commitment to the use of drugs or an altruis-
tic desire to procure drugs as a service to the
community rather than being motivated sim-
ply by profit [55]. This is similar to the sorts of
independent retailers noted in the 1990s ecstasy
market of the UK acid house and rave scene,
with the author interviewing ecstasy ‘dealers’
who exhibited an evangelical zeal in provid-
ing high quality ecstasy to clubbers because
of what they saw as its positive and empathic
influence on dance club culture [25]. Such trad-
ing charities were also associated with the
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supply of LSD in the late 1960s hippy coun-
terculture and the supply of cannabis through
1970s Rastafarianism [55]. Also illustrative of
this approach was the Rave Florist NPS retailer
interviewed by the author in the spring of 2012
and again a year later. With a history of partici-
pating in the Manchester Hacienda rave scene
himself, he had no desire to sell illegal drugs
but instead expressed a wish that one day he
would be able to sell a NPS that had been iden-
tified, tested and confirmed as a safe, legal
alternative to ecstasy, combining stimulant and
euphoric effects to enhance weekend partying,
saying that “for myself, this business began as
I enjoyed taking recreational substances but
did not want to break the law.” This is not dis-
similar to the attempts by Nutt ‘to make better
recreational drugs’ such as a safer or modified
version of alcohol without the hangover [59].
Online NPS retailers have emphasised that in
order to maintain their competitive edge over
rival retailers they ensure quality through the
regular laboratory testing of their products as
well as maintaining high levels of customer ser-
vice [60]. In an interview with the author, the
Rave Florist retailer emphasied that he wanted
to sell NPS that were accurately labelled and
safety tested and accurately labelled but he
also expressed frustration in relation to both
of these issues. In terms of safety testing, pres-
sure from enforcement agencies made some
laboratories reluctant to test his products and
that this consequently reduced his ability to sell
accurately labelled, (or even knowingly legal)
NPS. Furthermore, in relation to labelling, he
highlighted how currently the law discourages
the provision of explicit user advice because
recognition that products are for human con-
sumption increases the risks of prosecution: “I
certainly want to offer products that are accu-
rately labelled and tested and would like to
provide relevant safety information however
current legislation prevents this. It seems that
certain government agencies have decided to
take a moral crusade against us. ... We have
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experienced problems with trading standards
when we have tried to display safety informa-
tion. When no safety information is displayed
they seem to have no problem however when
safety information is displayed they are fast to
attempt to prevent sales by focusing on mis-
takes and refusing to offer advice as to how
products should be correctly labelled. ... We are
very resourceful and have invested in advice
and now have all our products labelled in full
accordance with current legislation.” The recent
response by the New Zealand government to
the challenges of controlling NPS moves some
way towards incorporating this perspective into
a national regulatory framework, discussed fur-
ther below.

In terms of dependency, even the earliest
qualitative studies with users raised concerns
about the negative stimulant effects of mephe-
drone [20,31]. The first UK survey of school and
college students noted that 18% reported symp-
toms associated with addiction or dependence
[10]. Strong cravings for the drug (redosing or
‘fiending’), dependency and suicidal tendencies
have all been noted by mephedrone users and
in animal laboratory studies with suggestions
that this may be due to its strong dopaminergic
effects [3,61]. Aside from newspaper headlines
linking NPS with, for example, violent crime,
there is a small but growing body of evidence
suggesting that small numbers of NPS users are
developing problem use, dependency and asso-
ciated problems, as well as growing concerns
about the route of administration with evi-
dence of binge intravenous injecting in Eastern
Europe, Ireland [62] and the UK, both amongst
established heroin injectors [63] and clubbers
[64]. Indeed the first confirmed mephedrone-
related death in the UK was the result of multi-
ple injecting of illicit drugs [65].

It is perhaps salutary to consider the histori-
cal precedents to these debates. Warner noted in
relation to the ‘gin epidemic’ of the 18th century
that government attempts to legislate to reduce
consumption failed, but that consumption fell
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once a critical mass of the general public had
experienced gin and had come to observe in
themselves or others significant negative effects
[66]. After several years, it could be that there
develops a significant body of experiential evi-
dence of this in relation to NPS. Growing num-
bers of users are reporting NPS-related social
problems in terms of excessive use resulting in
a negative impact on work, studies, finances
and relationships. One festival-goer inter-
viewed by the author in 2012 noted with pride
how well he controlled his cocaine use but that
he became ‘addicted” to mephedrone when it
was legal in the UK. An optimist might deduce
that the low uptake in use of contemporary
NPS could be in part a reflection on some of the
problems users have already experienced with
mephedrone and other NPS when they first
emerged. However, it could be due to wider
processes of cultural change going beyond first
hand experience of NPS. It has been suggested
that the declining uptake in NPS mirrors a
broader fall in illegal drug use in recent years
and that this can be explained by changing
fashions which are themselves influenced by
the increased availability and cultural accom-
modation of recreational drug use in the UK
in the 1990s and 2000s [39,67]. For example,
Shapiro suggests that:

“drug use having become more normalized in
society, might then be just as prey to fashion as any
other cultural artefact. Drugs don’t appear to be
‘cool’” these days as they once were” [68].

POLICY OPTIONS IN A CHANGING
WORLD

Novel psychoactive substances represent
a unique set of challenges for policy mak-
ers because of the combination of the role of
the Internet in facilitating the retail trade and
user fora; a robust demand to experiment with
psychoactive substances amongst some sec-
tions of youth and young adults; resulting in an
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‘irrepressible market” [55] with multi-million
pound profits for retailers; and tensions between
the speed of emerging NPS and the development
of an evidence base to inform policy. Therefore
despite the very low levels of use of many of
the NPS on offer (discussed above), policy mak-
ers, commentators and campaigners have been
exercised in the consequent debate about pol-
icy options or ‘solutions’ to this perceived new
‘threat’.

For many legislatures, prohibition remains
the basis for drug control and includes a system
of risk assessment of each individual new drug
which is seen to pose a threat with consequent
legislative control of those deemed to cause sig-
nificant physical or social harm. Before 2009, this
assessment process happened on occasion — for
example in the UK GHB, ketamine [69], GBL
[70], and BZP were reviewed and banned in the
2000s — at a quickening but manageable rate. The
sudden explosion of NPS from 2009 onwards
has challenged what was arguably a creaky
and decades-old system of legislative control
across Europe, North America and Australasia,
limited by the minimal knowledge base for so
many of these new drugs that have become
readily available to curious potential consumers.
Concerns about lack of scientific rigour in the
risk assessment process [71] combined with the
pooling of drug harms with drug policy harms
[72] have further overshadowed the assessment
process. The need for an independent assess-
ment of drug-related harm which is entirely
‘decoupled’ from determining punishments has
been recommended by amongst others, the UK
Parliamentary Science and Technology Select
Committee [73].

Further disadvantages of the prohibition
model include the high costs of enforcement, the
adverse consequences for individuals of crimi-
nalisation and the potential for the law to pro-
duce greater problems than it solves in the form
of incentives for criminal organisations to profit
from the international supply of illegal drugs
to meet continued demand. Social costs include

NOVEL PSYCHOACTIVE SUBSTANCES



120

infringements of human rights and individual
liberties, the adverse consequences of criminal-
ising potentially otherwise law-abiding citizens
and divisive effects on families and communi-
ties [74]. Organisations advocating for reform of
the drug laws such as the Transform Drug Policy
Foundation have argued that not only has the
prohibition paradigm failed to achieve its goal
of eradicating drug supply or demand, but it has
created new harms associated with the illegal
trade and in many cases is actively counterpro-
ductive [75]. Other non-governmental organisa-
tion groupings recently included in the Count
the Costs initiative have attempted to detail and
describe the multiple harms either created or
exacerbated by prohibition (both domestically
and internationally) [76]. The costs that they
categorise include the fuelling of crime at all
levels from street crime to international organ-
ised crime; an array of human rights abuses;
stigma and discrimination of marginalised and
vulnerable populations; health costs in terms
of increased risk to users from consumption of
unregulated products in unsupervised venues;
obstacles to effective harm reduction interven-
tions; and the costs of enforcement with the
resultant loss of resources for public health inter-
ventions. The Rave Florist and a consortium of
NPS online and High Street retailers recently
estimated that the NPS trade potentially could
raise £200 million in revenue for the Exchequer
in the tax year 2012/3 through various contribu-
tions such as Value Added Tax, Pay As You Earn
and so forth, although given the disincentives to
open trading, it is doubtful that the full revenue
is currently being raised.

Furthermore there is little evidence that
one of the key purposes of legislative control —
deterrence — is effective. In relation to cannabis,
policy analyses suggest that the various policy
options relating to control of cannabis appear to
have little if any effect on rates of use or levels
of associated social or physical harm, as Single
and colleagues concluded in their comparison of
cannabis decriminalisation in Australia and the
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USA [74]. The Portuguese decriminalisation of
the use and possession of all illicit drugs in 2001
also did not result in an increase in drug use,
when compared to trends in neighbouring coun-
tries such as Spain and Italy [77], with evidence
that problem drug use and drug-related harms
actually lessened in subsequent years. However,
Hughes and Stevens warn against attributing
any and all positive changes in Portugal as due
to decriminalisation alone, however, and cite
expanding drug service provision and an ageing
population of opiate users contributing to some
of the positive outcomes that have been identi-
fied in Portugal, as elsewhere in Europe [78].
They also note that the benefits of policy change
can often be cumulative, as was the case with
Portugal.

The deterrent value of legislative control pro-
duces scant evidence in its support [72,73,79].
Furthermore, studies with non-drug users indi-
cate that abstainers rarely cite illegality as a key
reason for their non-use of drugs, with health,
disinterest and alternative leisure pursuits such
as sports being cited as motivating factors instead
[39]. This also has an important corollary in rela-
tion to ‘legal highs’: as noted above, NPS users
do not tend to consider the legal status of NPS
as the key motivating factor in their use. This can
be illustrated in the South London gay clubbers’
study in that self-reported use of mephedrone
and preference for mephedrone continued many
months after the drug was controlled under the
Misuse of Drugs Act, 1971 in 2010 in the UK,
with mephedrone being identified as not just the
most widely consumed illegal drug on the field-
work night but also users’ favourite drug [29]. An
EMCDDA study of changes in cannabis policy
across Europe, across a 10-year period showed
no association between policy change and drug
prevalence and concluded that for the 2000s, for
the countries in question, ‘no simple association
can be observed between legal changes and can-
nabis use prevalence’ [80]. However if there is lit-
tle evidence of a deterrent effect, contemporary
studies of polydrug use suggest that changes in
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availability /purity of one drug can have unin-
tended consequences in terms of supplemen-
tary use (if not wholesale displacement) to other
drugs, both legal and illegal.

In terms of NPS the time and resources
involved in the risk assessment and review of
individual emergent drugs have led to increased
pressures on government and scientific advisory
bodies at a time of increased economic pres-
sures on the public sector more generally. In the
UK the trafficking and sale of NPS of unknown
harm can be temporarily banned whilst they are
reviewed by the Advisory Council on the Misuse
of Drugs, using Temporary Class Drug Orders
introduced in the Police Reform and Social
Responsibility Act 2011 amending the Misuse of
Drugs Act, 1971, with the aim of reducing avail-
ability and thereby protecting the general pub-
lic whilst the review process is undertaken. For
the first drug which received a Temporary Class
Drug Order in the UK — methoxetamine — there
is evidence that the temporary ban on trafficking
and sales may have achieved its goal of reduc-
ing availability without criminalising users [81].
However, frustrations with the ‘cat and mouse’
process of reviewing and potentially banning
each individual NPS have led governments and
policy bodies to contemplate other, more com-
prehensive and potentially more effective meth-
ods of controlling NPS. Two contrasting models
are illustrated from the USA and New Zealand.

The USA passed the Controlled Substance
Analogue Enforcement Act in 1986 which out-
laws the supply of drugs which are ‘substan-
tially similar” in chemical structure or effect to
stimulant, depressant or hallucinogenic drugs
that are already controlled. The appeal of the
Analogue Act is that it potentially avoids a
full risk assessment for each individual emer-
gent drug for which there may be little scien-
tific evidence available. However, American
and British critics have suggested that it has
failed to act as a deterrent; it is too unwieldy
and reliant on expensive expert witnesses and
the vagaries of the adversarial court system;
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it is a blunt tool which can stifle future medi-
cal and psychotherapeutic developments; and
now nearly 30 years after the Analogue Act
was passed not only is most of the case law sur-
rounding it dated but the US Drug Enforcement
Administration itself sees the act as an ‘imper-
fect law’ that is ill equipped to address the
contemporary challenges of NPS hence new
legislation was required [82-84]. Also as Moore
and Measham have noted [85], by criminalising
all drugs ’‘similar’ to those already controlled,
the Analogue Act in effect results in the crimi-
nalisation of recreational drug use as an activ-
ity, regardless of the possible harms (or possible
lack of harms) associated with any individual
emergent drug. Thus it precludes the possibil-
ity of identification of an analogue that does
not cause undue harm to the user and therefore
outlaws drug use in and of itself, whether for
the purposes of spiritual, creative, recreational
or ‘psychonautic’ pursuits [86].

An indication of the perceived limitations
of the Analogue Act can be seen in the rapid-
ity of the introduction of state and federal leg-
islation in recent years: within eight months of
the appearance of ‘bath salts’ 16 states added
synthetic cathinones to their list of controlled
substances as a Schedule 1 drug [14] and fur-
thermore in 2011 US Congress proposed that the
two main groups of NPS — cathinone derivatives
and cannabinoid agonists — should be placed
in Schedule 1 of the Controlled Substances Act
without relying on the Analogue Act [83]. This
flurry of legislation to ban NPS is all the more
surprising given the approach towards cannabis
control in the USA, with 18 states now allow-
ing medical cannabis use, 14 of these states also
having taken steps towards decriminalisation
of personal possession of cannabis and 2 states
allowing the legal sale and possession of can-
nabis for recreational as well as medical pur-
poses, and the distinction between medically
sanctioned and recreational cannabis use becom-
ing increasingly blurred. The bigger danger in
terms of conceptualising drug policy, as Moore
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and Measham note, is that in highlighting the
laborious process of individual risk assessment,
alongside the logistical problems of operat-
ing temporary banning orders and the populist
appeal of the precautionary principle, authori-
ties could be pushed towards analogue legisla-
tion like that currently on the US statute books,
or generic legislation as increasingly favoured in
the UK, which

“extends the long arm of criminalization to
potentially all stimulant, depressant and hallucino-
genic drugs regardless of their individual potential
for harm and before any problems emerge (emphasis
in original)” [85].

In contrast to analogue legislation, New
Zealand has adopted a novel alternative
approach to blanket prohibition. In this new
regulatory regime due to be introduced in 2013,
all NPS will be banned unless and until there is
satisfactory clinical evidence of their safety [87].
This places the commercial burden of proof for
safety on NPS manufacturers and retailers, it
provides strong consumer protection but it also
recognises the possibility that one day a recrea-
tional drug could be identified that is deemed to
be ‘safe enough’ for its sale to be approved by
the New Zealand health ministry. Potentially,
then, a regulated market could develop in
New Zealand whereby manufacturers would
assess the risks of individual NPS through
human trials; the state would approve those
rare products that pass such safety tests as are
established; and manufacturers would pay the
government a substantial application or licens-
ing fee. This would result in the onus being on
manufacturers rather than retailers, users or the
state to assess the risks; and on the state rather
than retailers, ‘dealers’ or enforcement agencies
to control the availability of NPS.

As outlined by Rolles and by Demos and the
UK Drug Policy Commission (UKDPC) [75,88],
there is a broad spectrum of policy options
between prohibition and legalisation, with reg-
ulation achieved through a range of possible
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controls over products, vendors and avail-
ability which could utilise existing mechanisms
such as prescriptions, licensing or consumer
trading standards. Demos and UKDPC [88]
have called for a review of the Misuse of Drugs
Act 1971 in the UK and suggested instead the
introduction of a new Harmful Substances
Control Act covering all legal and illegal drugs.
Beyond a review of existing drug laws, drugs
researchers have also called for a more robust
framework for the regulation of trading stand-
ards, consumer protection and Internet sales,
including appropriate user information on
contents, dosage, risks and harm reduction. As
Rolles has argued [75], a responsible govern-
ment may be better able to control NPS than
a free market and a state imposed regulatory
framework may be better able than individual
manufacturers and retailers to prioritise mini-
mising the physical and social harms from
drugs rather than maximising profits.

A cornerstone of education, prevention and
harm reduction is to inform the user or poten-
tial user about the effects and consequences of
use. However, whilst some of these drugs have
a pre-existing body of research in relation to
their clinical development as potential medi-
cines (e.g. methoxetamine), many more are
chemicals with little or no research base upon
which to draw (e.g. mephedrone). As with risk
assessment, this makes the task of education,
prevention and harm reduction more challeng-
ing for NPS than for established street drugs for
which there are scores, if not hundreds of years,
of writings on these drugs and their effects [89].

Whilst support for evidence-based policy
in general and risk assessments in particular
is widespread, limited research on many NPS
hampers the formation of drug policy in this
field. There is a resulting temptation to fill this
void with personal memorandums, anecdotes,
individual case studies and ‘killer charts’ in
support of a particular policy option [90,91],
whereby certain drug discourses are considered
to be tactically and structurally useful to policy
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makers in positions of power and which thereby
further enhance pre-existing asymmetrical
power relations [92]. Added to this the electorate
(whether or not influenced by the media) may
demand a government response to a perceived
problem, as was evident with emerging mephe-
drone-related health and social problems in early
2010 in the UK. Doing nothing is rarely a via-
ble option for politicians in the heat of a public
health scare and an impending general election,
even if ‘wait and see’ and ‘do more research’ is
often the preferred academic response.

THE NPS DEBATE: HISTORICAL
STAGNATION AND VESTED
INTERESTS (A UK PERSPECTIVE)

As evident from the data presented in this
chapter, the prevalence of use of individual
NPS varies enormously. Whilst there is evi-
dence that mephedrone use rapidly increased
and embedded itself in the repertoires of some
weekend recreational drug users in the UK, for
more recent NPS, their uptake and popularity
has not matched that of mephedrone. Therefore
whilst it is important to recognise the policy
significance of the emergence of these drugs,
their challenges to existing methods of control
and the development of global manufacture
and Internet trading, it is also notable that prev-
alence and indeed interest in more recent NPS
might be very low amongst even established
drug users. The control of such drugs may be
justified on the grounds of the precautionary
principle, to mediate against future uptake and
harms, but for many of these NPS, we do not
have resounding evidence of either significant
prevalence or existing harms.

The concern here is with how the NPS
debate is unfolding and why. Lessons can be
learned from public health scares surround-
ing alcohol. As Reinarman noted in relation
to the anti-drunk driving movement of 1980s
America, ‘social problems have careers that
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ebb and flow independent of the “objective”
incidence of the behaviours thought to con-
stitute them’ [93]. In the UK the ‘binge drink-
ing epidemic’ of the late 1990s and early 2000s
was emblematic of the millennial zeitgeist with
pervasive media images of intoxicated young
people stumbling through city streets at night
in an orgy of hedonistic consumption [94].
A few years earlier, the warning signs of this
change in consumption patterns were start-
ing to develop. Young people’s weekly alcohol
consumption doubled across the 1990s, for both
over and under 16s, with increased consump-
tion concentrated into weekend binges facili-
tated by an expanding market of high strength
alcoholic drinks marketed to young people, and
which revealed itself to the author when work-
ing on a longitudinal study of young people’s
alcohol and drug use in the early 1990s [95].
What was interesting was the response of social
scientists: an eagerness to reassert the historical
continuities to binge drinking, both that Britain
had a longstanding ‘binge and brawl’ culture
dating back to Victorian times and earlier, and
that Britain had a longstanding press culture
which vilified young people and their leisure
patterns [96], resulting in a cyclical reproduc-
tion of the ‘problem of youth’ beautifully
expounded in the classic history of the hooligan
by Pearson [97]. Thus, for alcohol and drugs
researchers, to identify a change in consump-
tion practices (specifically an increase) was to
risk falling prey to accusations from liberal pro-
gressives of fuelling a media ‘moral panic’ [45].
Added to this are legitimate concerns about
drawing attention to the practices of a specific
user group and risking (further) problematising
or stigmatising that group, a point noted else-
where by the author in relation to GBL [98]. The
danger, of course, is that the time lag in the aca-
demic process from proposal writing to fund-
ing, data collection and eventual publication in
a peer reviewed journal can take several years,
added to which those most successful in obtain-
ing funding for such research may be least
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likely to have their finger on the pulse of youth
at play. This can result in academic stagnation
particularly in the field of drug and alcohol
research. Then as academics and service pro-
viders play catch-up with a new trend another
dynamic comes into play: resources, research
profiles and careers increasingly become tied
up with the new trend, resulting in a reluctance
to acknowledge the (almost inevitable) decline
in consumption that follows. This has been the
case with binge drinking. Despite clear evi-
dence across the 2000s that alcohol consump-
tion has been falling in the UK and particularly
binge drinking by young people, alongside
falling levels of violent crime, confirmed in
the General Lifestyles Surveys, BCS/CSEW,
offender statistics and hospital admissions,
for some academics and health service provid-
ers, their heels are lodged firmly in the ground
[99,100].

Therefore, despite much of the criticism of
evidence-based policy being of policy makers
not taking enough notice of academic research,
we also need to shine a light on the ‘producers’
(of evidence) and ‘providers’ (of services) in
order to better understand how the processes
of knowledge production and health and crimi-
nal justice service provision (with their inbuilt
aversion to change) can impact upon NPS

policy.

CONCLUSION

A growing patchwork of studies of NPS use
by different sociodemographic groups in differ-
ent leisure venues paints a picture of differenti-
ated demand, variable uptake, with pockets of
popularity contrasted with considerable indif-
ference, influenced by the different drugs on
offer, their relative price, purity, availability and
the broader social context to use. Whether or
not many people are interested in taking NPS —
and there is evidence that in Europe it remains
a minority activity occurring predominantly
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amongst experienced young adult recreational
drug users — the large number of drugs on offer
and the ease of access to uncontrolled NPS
makes this a new challenge for policy makers as
well as a pharmacological experiment with the
youthful minds and bodies of the next genera-
tion. The scientific evidence base — on the social
and physical harms of NPS and evaluation of
policy responses — remains slim and therefore
it is the general public who currently act as
guinea pigs until an effective system of control
can be established which successfully regulates
a sphere of enormous international political,
commercial and scientific interest. The chal-
lenge is to balance the continuities and change
in drug use, veering neither towards oversim-
plified vilification of NPS users and retailers,
nor towards historical stagnation in asserting an
essential and unvarying pattern of intoxication
and excess.
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