ALICE RAP WA3: WP9
Deliverable 9.1: The determinants of a reduction in or cessation of
harmful substance use and gambling.

J. McLeod (Sheffield, UK), L. Gell (Sheffield, UK), A. Allamani (ARF, Italy), K. Angus (Stirling, UK),
B. Baumberg (Kent, UK), B. Bjerge (Aarhus, Denmark), G. Bühringer (Dresden, Germany), M.
Casas (Barcelona, Spain), F. Eiroa-Orosa (Barcelona, Spain), S. Forberger (Dresden, Germany),
V. Frank, (Aarhus, Denmark), J. Holmes (Sheffield, UK), A. Lingford Hughes (Imperial, UK), G.
Meerkerk (IVO, Netherlands), P. Meier (Sheffield, UK), M. Neumann (Dresden, Germany), D.
Nutt (Imperial, UK), C. Probst (Dresden, Germany), R. Purves (Stirling, UK), J. Rehm (Dresden,
Germany), R. Room (SORAD, Sweden), L. Schmidt (San Francisco, USA), M. Stead (Stirling, UK),
D. van de Mheen (IVO, Netherlands), R. Wiers (UVA, Netherlands).
1) This work was carried out as part of the European Commission-funded research project
‘Addictions and Lifestyles in Contemporary Europe- Reframing Addictions Project’ (ALICE-RAP),
which aims to provide multidisciplinary scientific evidence to inform and reframe the public
dialogue and to stimulate a broad debate on current and alternative scientific and policy
approaches to addictions. The larger project examines substance use, gambling and online
gaming as addictive behaviours and explores many facets of these behaviours including the
prevalence, history, business and governance of addiction across Europe today. Its overall aim
is to reframe addiction and encourage a new approach to addictive substances and behaviours
which moves away from the idea of addiction itself as a central tenet and move towards a
focus on a broader range of behaviours, harms and interventions and how understanding of
these may contribute to improving well-being in Europe.
2) Deliverable D9.1 of WP9.
Countries: The work was undertaken in Denmark, Germany, Italy, the Netherlands, Spain,
Sweden and the UK, but is not country-specific.

1

Acknowledgments
The research leading to these results or outcomes has received funding from the European
Union's Seventh Framework Programme (FP7/2007-2013), under Grant Agreement nº 266813 Addictions and Lifestyle in Contemporary Europe – Reframing Addictions Project (ALICE RAP –
www.alicerap.eu).
Participant organisations in ALICE RAP can be seen at http://www.alicerap.eu/about-alicerap/partner-institutions.html.
The views expressed here reflect those of the authors only and the European Union is not
liable for any use that may be made of the information contained therein.

Funded by
the European Union

2

Contents
ABSTRACT ..................................................................................................................................... 4
1. INTRODUCTION ......................................................................................................................... 4
1.1 Scope and Purpose .............................................................................................................. 5
1.2 The challenge of integrating evidence from different scientific methods .......................... 6
1.3 Reductions in harmful substance use and gambling .......................................................... 8
2. METHODS.................................................................................................................................. 9
2.1 Research method and process ............................................................................................ 9
2.1.1 Timings of process ...................................................................................................... 10
2.1.2 Structure of reviews ................................................................................................... 10
2.1.3 Literature search and study selection ........................................................................ 10
2.1.4 Evidence synthesis and structure of the reviews ....................................................... 11
3. RESULTS................................................................................................................................... 12
3.1 Social and Cultural Factors ................................................................................................ 12
3.1.1 Social identity and social networks ............................................................................ 12
3.1.2 Economic and cultural changes .................................................................................. 14
3.1.3 Social movements ...................................................................................................... 15
3.1.4 Market regulation and formal social control.............................................................. 16
3.1.5 Regulation of the market and of availability .............................................................. 17
Pricing regulations ........................................................................................................ 17
Availability regulations ................................................................................................. 18
Accessibility regulations ............................................................................................... 18
Advertising regulations ................................................................................................. 18
Rationing goods ............................................................................................................ 19
3.1.6 Formal social control .................................................................................................. 19
Criminalisation, and increased penalties ...................................................................... 19
Depenalisation .............................................................................................................. 19
3.2 Personal Factors ................................................................................................................ 20
3.2.1 Emotional and Cognitive Determinants ..................................................................... 20
3.2.2 Life circumstances ...................................................................................................... 21
3.3 Patterns of usage and drug knowledge............................................................................. 23
3.4 Cellular and Molecular Factors ......................................................................................... 24
3.4.1 Changes within neurocircuitry ................................................................................... 24
3.4.2 Changes within neurotransmitters ............................................................................. 26
3.5 Multidisciplinary models of reductions in harmful substance use or gambling .......... 28
3.5.1 Developmental processes .......................................................................................... 28
3.6 Determinants identified .................................................................................................... 30
4. DISCUSSION ............................................................................................................................ 31
4.1 Key findings ....................................................................................................................... 31
4.2 Limitations ......................................................................................................................... 34
4.3 Implications for research, policy and practice .................................................................. 34
4.3.1 Implications for research ............................................................................................ 35
4.3.2 Implications for policy ................................................................................................ 36
4.3.3 Implications for practice ............................................................................................. 36
4.4 Conclusions ....................................................................................................................... 37
5. REFERENCE LIST ...................................................................................................................... 38
3

ABSTRACT
This report focuses on the determinants of reductions in or cessation of harmful use of
substances and gambling, where harm may be a direct result of a behaviour or a consequence
of societal reactions to that behaviour. We present findings on the determinants of harmful
substance use and gambling from across 11 disciplines within five clusters: social and cultural
factors, personal factors, patterns of usage and drug knowledge, cellular and molecular
factors, and multidisciplinary models. Determinants identified are wide ranging and include
availability, economic conditions, gender, personality traits, neurological changes, media
campaigns, social identity and social networks. These determinants operate at three different
levels (the innate, individual and societal) with some overlap between determinants at
different levels and all three levels important for understanding the range of determinants of
reductions in or cessation of harmful substance use and gambling across Europe. A key
challenge related to this specific work was the scarcity of research in many disciplines relating
to our focus on reductions in harmful use without formal treatment. In many of the disciplines
involved in this work, research has traditionally focused on treatment populations and the
impact of treatment on harmful use as addiction. The latter was particularly problematic as
our broad definiation of harm moved beyond addiction as the negative endpoint. Thus, future
research should broaden the focus of the field to better understand both recovery without
treatment and recovery from different forms of harm. Overall, our work has identified five
implications for policy, for example around advertising controls and limits on the availability
and accessibility of substances and gambling, and four for practitioners, for example the
importance of emotional and technical support to reduce use, that reflect the understanding
that we have developed from our expert-led discussions on reductions in harmful use.

1. INTRODUCTION
The science of addiction emerges from diverse fields of study in both the biomedical and
social sciences, resulting in significant advances in our understanding of substance use and
gambling disorders, what predicts them and the outcomes they may lead to. However, our
understanding is fractured and knowledge from across the scientific disciplines is too rarely
brought together. As a result, research evidence in this field is rather like the tale of “The
elephant and the blind men”; each man touches and describes one part of the animal, but
none can describe the whole beast. Even when analysing the same underlying questions,
scientific disciplines often vary in their research foci, methods, data and outcomes.
Overcoming these obstacles would permit more multidisciplinary approaches to science, in
which data from a range of disciplines could be more effectively synthesised. By allowing us to
see the ‘whole beast’, such approaches can enhance our understanding of current evidence,
highlight new solutions to problems and signpost productive avenues for future, possibly
cross-disciplinary, research.
A prime target for multidisciplinary study in substance use and gambling disorders is the
identification and analysis of factors associated with the process of engaging in substance use
and gambling. In different ways and to different degrees, scientific disciplines have sought to
understand the characteristics of individuals and the contexts of engagement which are
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associated with particular behaviours or outcomes. Identifying these behavioural
determinants or risk factors can lead to better targeting and design of preventative and clinical
interventions and public policy at all societal levels. It can also provide a more nuanced
understanding of how and why individuals and societies engage with and respond to
substance use and gambling in particular ways. Our work explores specific behavioural
concepts (such as risky use and harmful use) to develop an understanding of how substance
use and gambling behaviours emerge, escalate, extinguish, diminish or fluctuate over time,
and thus where interventions can be targeted. This broad, behavioural concepts approach
allows us to move away from a narrow focus on substance use disorders per se and onto a
public health oriented view of the development of risky behaviour, harmful behaviour, and
‘recovery’ and related pathways.
1.1 Scope and Purpose
This is the final in a series of three reports describing the findings of a multidisciplinary study
to identify the determinants of different stages of substance use and gambling behaviour
using evidence from a range of scientific disciplines. The preceding two reports focused on the
determinants of risky substance use and gambling (Work Package 7), and the determinants of
harmful substance use and gambling (Work Package 8). These broad terms cover the clinical
diagnoses within ‘substance-related disorders’ (including, among others, ‘substance abuse’
and ‘dependence’) and ‘pathological gambling’, according to DSM IV (American Psychiatric
Association, 2000), but also other harmful consequences of substance use and gambling that
do not meet DSM criteria (e.g. harm to others). Since 2013, the new corresponding terms in
DSM-5 (American Psychiatric Association, 2013) are ‘substance-related disorders’ (again a
group of diagnoses, including ‘substance use disorders’) and ‘non-substance-use disorders’ (a
sole diagnosis related to gambling).
This report focuses on identifying determinants of a reduction in harmful substance use or
harmful gambling defined as:
“Determinants of a material reduction of harmful behaviour of a social, mental or
physical nature which are experienced by the user, other individuals or society at
large, which is related to substance use or gambling”.
The aim of this report is to compile and integrate existing evidence on the determinants of
reductions in harmful substance use or harmful gambling from seven disciplines:
anthropology, economics, genetics, neurobiology, psychology, public policy and sociology.
Additionally, we have received input from historians and experts in marketing, youth studies
and comparative European studies through disciplinary reviews and/or discussions. The
substances covered by our work are alcohol, tobacco and illicit drugs and so we perceive our
findings to be of relevance for understanding the developmental processes of all psychotropic
substances. We also include work on the determinants of gambling, both to identify the
factors associated with developing a ‘non-substance use disorder’ that differ from the
development of substance use disorders, and to identify commonalities of substance use
disorders and non-substance use disorders. A set of determinants are drawn from each
discipline and these are single factors, either individual-specific or environmental, which result
in reductions in harmful substance use or gambling. Models or theories describing the
interactions of multiple determinants and how these interactions lead to reductions in
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harmful behaviour are also identified. These contribute to our efforts to synthesise evidence
from different fields as such models and theories often draw on evidence from multiple
disciplines.
This research report outlines the state of the current evidence from each discipline, highlights
complimentary and contrasting data and discusses the implications of this body of evidence
for both policy makers and researchers. A companion report (D9.2) presents multidisciplinary
models illustrating the determinants of reductions in harmful substance use and gambling. In
conjunction with the other two synthesis reports in this series, it is hoped that the synthesis of
current scientific knowledge on different forms of engagement with psychotropic substances
and gambling will afford policy makers new insights to assist them in the planning of strategies
to tackle problematic engagement with such substances and behaviours across Europe.
Further, by taking a multidisciplinary approach, gaps in current evidence or missing links
between disciplines may be more easily identified, providing a focus for future research and
funding. Finally, it is hoped that this report begins to better integrate the different disciplines
dealing with addiction studies and provides a model of how these diverse sciences can come
together to foster multidisciplinary research that translates into policy responses to improve
societal well-being.
The remainder of this introductory chapter provides an overview of two areas that frame this
research. First, we provide a brief description of the different scientific methods adopted by
biomedical and social science disciplines to highlight a key challenge in multidisciplinary
research such as this. Second, we give an overview of the different forms that a reduction in
harmful substance use or harmful gambling may take within the definition that we have
adopted in this research.
1.2 The challenge of integrating evidence from different scientific methods
Scientific disciplines take a number of different approaches towards understanding the world.
These include positivism, realism, interpretivism, objectivism and constructivism. Each has a
different perspective on what can be considered valid sources of evidence and a set of
principles about the way in which the object of study (e.g. society) functions to which new
evidence can be applied. The most common approach to understanding the different
underlying approaches of disciplines is to make the somewhat crude distinction between the
positivist natural sciences and constructivist social sciences.
The natural sciences, including physics, biology, chemistry as well as a large number of
scientific concepts within psychology (as a ‘behavioural science’), fit more comfortably within
this distinction as their approaches are overwhelmingly positivist. The key feature of
positivism is an emphasis on the use of repeated observation and quantitative measurement
as a means to explain the underlying reasons for certain behaviours. This approach, which
essentially proposes that the world can be understood through objective and rational
quantification and categorisation, lies at the core of what became known as ‘the scientific
method’. To identify determinants of a particular outcome, statistical tests are typically used to
measure how closely associated determinants and an outcome are, how accounting for
additional factors may alter this relationship and whether other potential explanations for this
association can be ruled out. To enable this, both the determinant and the outcome must be
amenable to objective measurement or categorisation and considerable effort is often
6

invested in constructing suitable tools which can reliably measure complex concepts such as
personality, well-being and addiction. The positivist approach has been criticised for, amongst
other things, reducing a hugely complex social world to numbers and categories and for
adopting an approach which prioritises reductive measurement and analysis by distant
scientists over the detailed observations of individuals with close personal experience of the
phenomena in question.
In contrast, social science has tended towards a more constructivist approach whereby
objective measurement is not ignored but is de-prioritised, partly due to the perceived
difficulty of objectively measuring or classifying important concepts for understanding society
such as power relations, political philosophy or youth culture. Instead, concepts are often
subjectively defined through detailed description. Particular attention is paid to how different
constructions of the meaning and purpose of a concept may emerge when viewed in the
context of interrelations between individuals and different levels of society, such as families,
subcultures, institutions and nation states, and the practices, values and beliefs which are
embedded within each of these social units. Constructivist approaches have been particularly
criticised for treating subjective opinion or anecdote as robust evidence and for providing
deep understanding that lacks validity beyond the case in point.
A comparison of the criticisms of positivism and constructivism highlights that, at the heart of
the distinction between these two approaches is a debate as to whether there is an objective
reality which can be understood with sufficient scientific effort or whether, to some extent,
the world should be understood subjectively as humans and societies act on the basis of
viewing the world through their own lens. The crudity of the positivist vs. constructivist
distinction is worth noting, as although it highlights important differences between scientific
disciplines, it is particularly caricatured for social science. Some social sciences, such as
psychology and economics, have strong positivist slants and many of those working in other
disciplines, such as sociology and anthropology, do not reject objective measurement per se,
but simply try to provide further evidence to interact with it. Nor are positivism and
constructivism the only approaches used across the scientific disciplines; however, they
provide a useful dichotomy for demonstrating key divergences in scientific methods.
The underlying approaches which inform scientific disciplines are not solely philosophical
points. As described above, they contribute to decisions about the kind of data that is
regarded as acceptable evidence and where scientific effort is focused. As such, different
disciplines have developed starkly different methods of conducting research. For example, the
repeated experimentation and sophisticated well-defined measurement tools of natural
science contrast sharply with the text-based description and recorded speech reflections
collected in many sociological and anthropological studies. Similarly, the carefully quantified
statistical relationships between determinant and outcome identified by positivist science sit
uncomfortably with the richly contextualised relations between individuals, societal structures
and cultural norms including the processes of cause and effect which are theorised using
constructivist data. These divergences present important challenges for this project. Although,
determinants of harmful behaviour drawn from positivist research are often straightforward
to list and statistical analyses allow them to be arranged into evidence-based models, the
broad concepts discussed in constructivist research and their varying meanings and complex
interconnections make them less easy to succinctly summarise or to arrange into easily
accessible models in informative ways. On the other hand, though research in a strongly
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positivist paradigm will often establish clear evidence on causal relationships within the
particular frame of the study, the relevance and applicability of the findings in a complex
world, including such phenomena as human consciousness, social influences and other
feedback loops, is often not clear. The meaning for treatment or policy approaches of
laboratory findings can easily be over-interpreted, and we try to distinguish here between
speculations about what findings might mean and actual tests of relationships “in vivo” and
over time. Part of our work represents an attempt to develop working practices and research
methods which can address these challenges.
1.3 Reductions in harmful substance use and gambling
The harms associated with harmful substance use and harmful gambling take many forms,
including negative consequences for physical and mental health as well as financial, legal and
social costs for the individual and those around them. Within our work we have defined
harmful substance use and gambling as:
“Substance use or gambling which has caused material harms of social, mental or
physical nature which are experienced by the user, other individuals or society at
large, where cause mean outcomes which would not have occurred without the
substance use or gambling”.
Leading on from this work here we are focused upon reductions of such harmful behaviour,
which, just as the harms resulting from substance use and gambling can take many forms,
equally the reduction of harm from substance use or gambling may arise through a variety of
changes. Our working definition of such a reduction in harmful substance use and harmful
gambling is:
“Determinants of material reductions of harmful behaviour of social, mental or
physical nature which are experienced by the use, other individuals or society at
large, which is related to substance use or gambling”
The most intuitive reduction in harmful substance use or harmful gambling may stem from a
reduction in the individual’s levels of use. To reduce one’s use or abstain completely should
limit further health harms, diminish financial costs associated with drug use or gambling, and
facilitate the individual, with time, to return to a more normative role within society.
Beyond the harm derived directly from substance use or gambling, changes in an individual’s
behaviour may result in a reduction in harm to those around them or wider society. For
example, if a man with alcohol use problems stops beating his wife when drunk (e.g. having
attended counselling for anger management), yet continues to drink at the same level, despite
the individual harm remaining constant, the harm to his immediate family has decreased.
Equally, changes in the social, physical or political environment may change the context of use
in such a way that behaviour becomes less harmful without a direct change in drinking. For
example, the de-penalisation of cannabis may not change an individual’s level of use, but may
reduce the harm associated with the behaviour as use is no longer criminalised.
Individuals with diagnosed substance or non-substance use problems may be directed to
treatment, either clinical or psychotherapeutic, and the relative merits and outcomes of such
treatments have been widely analysed (1-5). However, the majority of individuals who engage
in harmful behaviours do not access conventional treatment, and instead reduce or cease
8

their use either by themselves or with the help of those within their immediate social circles.
Such 'natural recovery' has remained largely unexamined, yet it is estimated that 75% of
alcohol dependents (6) and 54-69% of smokers (7) who do recover, do so without professional
help. Given this apparent success of natural recovery methods for reducing harmful substance
use, it is important that we understand and are able to maximise the use of informal
mechanisms to help harmful users to reduce harm to themselves and others. Consequently,
within this report we focus upon reductions in harm that occur without clinical or
psychotherapeutic intervention. This approach poses methodological challenges given that, by
definition, natural recovery operates outside of traditional treatment settings and therefore it
is significantly harder to study for many of the disciplines included in the current research.
Thus, in disciplines where literature surrounding natural recovery is limited, we present the
available expert review of literature regarding determinants that prevent cessation or
promote relapse of harmful substance use or harmful gambling, rather than determinants of
the reduction in harmful substance use or harmful gambling.
Within this work we have examined reductions in harmful use of substances including alcohol,
tobacco and illicit drugs and also reductions in harmful gambling. Until recently, gambling was
considered separately to psychoactive substance use because of the absence of an ingested
pharmacologically active substance, which was assumed to negate the potential for physical
adaptations, cravings and compulsion to continue (8). However, recent research has
highlighted commonalities between each of these harmful behaviours, with all exhibiting
common behavioural patterns and exerting strong effects upon reward system neurocircuitry.
Behaviours displayed by harmful users of both substances and gambling include tolerance and
withdrawal effects, the prioritisation of immediate gratification followed by delayed
deleterious effects, compromising social, occupational or recreational activities in order to
persist with their behaviour, financial and relationship problems and high rates of relapse (9).
Indeed, the American Psychiatric Association recently classified gambling as a ‘non-substance
use disorder’ (10). Thus, the inclusion of harmful gambling within our research reflects
relatively recent changes in scientific and political interest in gambling as an addictive
behaviour with at least partially similar determinants to substance use disorders.
The term ‘reduction of harmful use or harmful gambling’ should not be confused with the
concept of ‘harm reduction’, which is a small part of the reduction in harmful use. The concept
of ‘harm reduction’ was developed around 1990 to reduce the negative consequences of
regular use of illegal substances using measures including substitution therapy, needle
exchange programmes and safer sex campaigns. Instead, our term covers a very broad range
of harm reductions, from abstinence to reduction in specific harmful contexts (e.g. driving),
from physical to mental and economic harm, and from individual to societal harm.

2. METHODS
2.1 Research method and process
This report is based on a synthesis of evidence on the determinants of a reduction in harmful
substance use and gambling from disciplines across the biomedical and social sciences. The
research team is made up of leading addiction scientists from each discipline in addition to the
project management team and science writers responsible for evidence synthesis.
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The report was completed through three overlapping processes. First, each expert produced a
review of the relevant evidence from their discipline; second, the evidence within these
reviews was integrated into a synthesis report by the science writers and, third, consensus
meetings were held to discuss evidence from each discipline and development of the
synthesis report. The descriptions of the research process below outline how and when this
process took place.
2.1.1 Timings of process
An initial meeting of the project partners in May 2011 defined the work schedule for this
research project; including a preliminary timeline for meetings, the outcomes for
dissemination and the proposed format and content of the discipline reviews.
At a consensus meeting in April 2013, discipline experts agreed the definition for a reduction
in harmful behaviour related to substance use and gambling. Experts then worked
independently or in collaboration with epistemologically-similar disciplines to review relevant
literature and draft expert papers by December 2013. Using each of these reviews, a draft of
this synthesis report was produced by two science writers outlining key concepts, theories and
determinants identified by the different disciplines. This draft report was circulated to the
research team in April 2014 prior to a second consensus meeting in May 2014. Following this
consensus meeting the science writers responded to feedback from the discipline experts to
produce this final version of the report in June 2014.
2.1.2 Structure of reviews
Each disciplinary review presents an expert overview of the state of the art within that
discipline. Substances or behaviours covered by the reviews include alcohol, amphetamines,
cannabis, cocaine, ecstasy, gambling, hallucinogenic substances, opioids, synthetic drugs, and
tobacco. Reviews were narrative and between 7000 and 10,000 words. Each review contained
evidence on both theory and determinants of reductions in harmful substance use or
gambling relevant to that discipline.
2.1.3 Literature search and study selection
Discipline experts examined the literature in their field using the definition agreed during the
consensus meeting in April 2013 (p.8). Appropriate research databases were used for each
discipline, with some disciplines also dedicating substantial efforts to library searches as is
relevant to their field. Direct consultation between experts from different disciplines aided the
identification of relevant literature. No limits were imposed on the design or methodologies of
studies included in reviews and, consequently, the studies are as diverse as the sciences
represented and span historical analyses, ethnographies and other qualitative approaches and
quantitative methods including laboratory-based, clinical and epidemiological approaches.
This inclusive approach was crucial as each discipline has different research traditions and so
systematic review methods would not have been appropriate.
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2.1.4 Evidence synthesis and structure of the reviews
Each discipline review was examined by the science writers to identify the determinants that
contribute to reductions in harmful substance use and gambling. Determinants that were
identified by multiple disciplines were examined further to understand whether combining
information between the two or more discipline reviews would provide further insight into
the role of this determinant. As this process developed, disciplinary boundaries were blurred
and, consequently, results are not presented by discipline but are instead clustered into
themes:
Cluster 1: Social and cultural factors
Cluster 2: Personal factors
Cluster 3: Patterns of usage and drug knowledge
Cluster 4: Cellular and molecular factors
We also present here multidisciplinary models of reductions in harmful substance use or
gambling where larger theories which span numerous levels of analysis incorporate many
determinants in an attempt to further understanding of how such factors affecting the
transition to a reduction in harmful substance use or gambling may interact.
The determinants of a reduction in harmful substance use or gambling are drawn together in
Table 1 (Section 3.6, p.30). The determinants discussed further within the text of this report
are those around which the disciplinary experts had focused in their disciplinary reports, and
those which were mentioned by multiple disciplines.
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3. RESULTS
This section presents a synthesis of the discipline reviews. Although many informative
examples come from studies on the reduction of alcohol-related harms, many of the
determinants can be seen as applicable across the different substances and also for gambling
behaviours. This report has been written with a generalist target audience in mind, and we
have deliberately attempted to use accessible language, avoiding subject-specific terminology
where possible.
3.1 Social and Cultural Factors
At the societal level a range of factors may influence the reduction of harmful substance use,
namely: networks, events and periods in time (such as economic changes) and different forms
of regulation. The dynamics captured within this theme primarily represent the research
findings from the disciplines of anthropology, sociology and economics.
3.1.1 Social identity and social networks
An individual’s self-perception as a substance user or gambler and how they are perceived or
stigmatised within society may lead to a reduction in harm. Additionally, the social networks
within which people operate may serve to perpetuate or reduce their harmful behaviour.
Substance use or gambling often connects to certain social identities. Groups of users may
share ideas, values and beliefs which can combine to constitute a subculture (11-17). Users
may or may not wish to associate with these social identities and this may influence their
success in the reduction of harmful use. For example, some long haul truck drivers in Australia
report using amphetamines to combat tiredness, but also to fit with their reported self-image
as rough truckers (18). Similarly, Biernacki’s study of heroin users who recovered without
treatment demonstrates the difficulty that users have in creating an alternative social identity
and the obstacles this can present in terms of reducing their harmful use. Part of the problem
for drug users, heavy drinkers and gamblers is that their behaviour is often stigmatised by
society, which may lead to social exclusion (17, 19).
Stigma is a mark of shame or discredit, and the co-occurrence of its components – labelling,
stereotyping, separation, status loss, and discrimination – further indicate that for
stigmatization to occur, power must be exercised (20). Drug use implies shame, suspicion and
blame, i.e. the stigmatization and discrimination of users. Socially, addiction emerges as an
object of inquiry and concern when its associated behaviours become incompatible with the
demands and expectations of modern life (21). From a psychological perspective, this concern
would take the form of the emergence of a collective “shadow”, which is incompatible with
the current morality (22). Patterns of heavy use may be reinforced in reaction to
stigmatisation, as heavy users cluster together in a social world or subculture, a process
known as “secondary deviance” (23-26). Societal reactions against the addictive behaviour
may thus have the effect of perpetuating or even magnifying it.
Part of the role of NGOs such as Alcoholics Anonymous, Narcotics Anonymous, Gamblers
Anonymous and other 12-step fellowships, which are based on the disease model, has been to
stress the de-stigmatization of drug use. Reducing stigma and creating more opportunities for
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people in recovery may enhance motivation for and sustain change by offering a chance at a
satisfying life that “competes” with drug use and addiction (27).
In contrast to secondary deviance and the perpetuation of harmful use, the recognition of
one’s identity as fitting a problematic substance user or gambler role, and the desire not to be
associated with such a social identity, may provide the necessary impetus for an individual to
change. Interviews with problem gamblers demonstrate that the realisation that one’s
behaviour fits that of a gambler, perhaps triggered by an event or the reflection of family and
friends, could promote a reduction in harmful gambling to escape this undesirable image (28).
How potential identification with a derogated identity plays out may vary by substance and
context, for example one study has found gender differences in such processes (29).
The social networks within which a user operates can influence whether or not they reduce
their harmful substance use or harmful gambling behaviours. Studies of methamphetamine
users in the US and middle-aged heroin addicts in Glasgow who were trying to cease drug use
show that 1) returning to a neighbourhood in which drugs were used and 2) contact with
social circles of drug users, are important factors in relapse (30, 31). For example, informants
felt that they had nothing in common with their old friends other than drug use and that they
experienced peer pressure to continue with their previous harmful behaviours to fit in (31).
Modifying social networks through making new friends and acquaintances and breaking old
ties can have a positive impact on reducing harmful substance use and gambling. This may
occur without any conscious intention on behalf of the individual, through a change in
partner, or adoption of new friends through a shared interest or role (e.g. parenthood), who
do not use drugs. Equally, it may be a deliberate choice, such as conversion to a religion which
forbids the behaviour. For example, in present day Latin America joining the Pentecostal
church is a common way for men to remove themselves from the social expectations of
drinking and the financial drain this can have on family resources (32). A study of the ways in
which Alcoholics Anonymous is effective in reducing alcohol consumption also demonstrated
the potential benefits of changing social networks for reducing harmful drinking (33). Such
findings around the utility of modifying social networks for reducing harmful use suggest that
an individual may experience difficulties in reducing harmful substance use or harmful
gambling without a simultaneous change in their social circles to remove the opportunities
and pressures to continue harmful behaviours.
Thus, the desire to fulfil social norms or roles and changes in the individual’s social context of
use can both drive reductions in the harmful use of substances or gambling as:
1. Evidence suggests that where harmful users are able to modify their environment of
use to one in which non-harmful use is normal, they are more likely to enact successful
behaviour change than individuals who cannot modify their environment of use, if that
environment of use promotes harmful substance use or gambling.
2. The desire to maintain or acquire a specific social identity or social network may
encourage a reduction in harmful use, if the user can identify their current self-image
as corresponding to that of a harmful user and wishes to change. However,
stigmatisation and the exclusion of those behaving in a deviant manner can have the
inadvertent effect of consolidating harmful behaviour.

13

3.1.2 Economic and cultural changes
Economic factors are associated with a number of changes in substance use and gambling
patterns. For example, in the area of alcohol consumption, socio-economic and demographic
factors have been identified as more important determinants of change in consumption than
preventive control policy measures (34). During periods of economic depression the
affordability of psychoactive substances and gambling becomes limited. This effectively
increases the relative price of these goods, and research has shown that increasing prices have
been linked to increasing the incidents of smoking cessation (35, 36). However, this is not true
across all societal groups, with indications that young smokers (15-24 years of age) are not
price responsive in this manner, possibly due to the stronger, proximal influence of factors
such as peer pressure (37). Furthermore, Madden’s study of Irish female smokers, showed
that only the lowest educated women quit smoking with price increases, demonstrating
heterogeneity in response to affordability (38). (Further information regarding price as a
determinant in the reduction of harmful use can be seen in Section 3.1.5, p.17). An additional
link, beyond affordability, between economic cycles and outcomes is the factor of
unemployment. During periods of economic depression unemployment levels increase,
reducing the affordability of addictive behaviours and potentially reducing the harmful use of
substances and gambling. However, unemployment is also linked to the perpetuation of such
behaviours, as individuals have more free time to engage in these habits (39). (Further
information relating to unemployment and the reduction of harmful substance use can be
seen in Section 3.2.2, p.21). It is evident that the relationship between harmful substance use
and economic factors is complex.
Economic development is also linked with changes in harmful behaviour patterns. For
example, according to the AMPHORA-WP3 study, alcohol consumption in Italy, France and
Spain, has been falling substantially since at least the 1970’s and a number of economic, as
well as socio-demographic factors like increased ageing and income, have been identified as
contributing to this change. Urbanisation was also an important factor in reducing drinking
levels, as traditionally urban dwellers drank less than rural people. Additionally, changes in
women’s status, with consequent changes in family rituals such as family members eating
together, and different fashions and cultural preferences, such as the de-evaluation of wine as
a peasant’s drink, supported this reduction in drinking levels (34, 40, 41). The same economic
and socio-demographic factors were shown to have an impact on increasing trends of total
alcohol consumption in the Northern and Eastern countries of the AMPHORA-WP3 study.
Changes in living circumstances generated through industrialisation, such as urbanisation,
have led to certain sub-populations becoming isolated from society. Such groups can feel
dislocated as a result of the loss of social integration and the increased individualism and
competition many feel living within a different culture, separate from their own community.
This has impacted on harmful behaviours, such as alcohol use, which may increase as a coping
mechanism amongst some groups. Re-establishing traditions and ties at a community level
within populations of Canadian Indians has been shown to reduce such harmful behaviours, as
social connections and customs are reinstated (42).
Over time perceptions of normal and harmful use may change. With increased awareness of
the associated health harms and treatments available, individuals may be more alert to their
own harmful use and seek help regarding their behaviour or cease use at an earlier stage.
Conversely, if societal norms show patterns of increased usage, individuals may not show such
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awareness of the consequences of their behaviours and may even increase their use in line
with such norms (43-45).
3.1.3 Social movements
Throughout history different social movements have been linked with reductions in harmful
behaviour. In particular, the reduction of harmful alcohol use is associated with the
temperance movement of the early 19th century. With the first wave of temperance in Ireland
between 1839 and 1841, 1.8 million people committed to abstaining from alcohol, with the
result that crime temporarily fell to 1/16th of previous levels (46). At about the same time,
alcohol consumption fell by 50% in the U.S. in the first great wave of popular temperance
there (47). As the movement matured, motivating factors for this reduction in alcohol use
included ‘experience lectures’, charismatic reformed drunks who lectured on their life
experience and change to temperance (48). Temperance impulses and movements
subsequently occurred in waves within the US, during the later 19 th and early 20th centuries.
Other major social movements, such as the labour movement and the women’s movement in
the late 19th and early 20th centuries, often overlapped with waves of the temperance
movement and helped to drive down drinking levels in a number of northern and western
European societies (49, 50). The shift in popular sentiment in the course of temperance
movements often resulted in regulatory legislation reinforcing the shift. The modern
experience, with the involvement of both cultural and legislative change in big changes in
drinking driving and in cigarette smoking, supports the idea that the combination of social
movements and regulatory controls can have long-lasting effects in reducing harmful use or
behaviour (51).
A different kind of social movement which has been important in the reduction of harmful
substance use and gambling is the rise of mutual-help groups. The best-known of these is
Alcoholics Anonymous (AA) and other “12-Step Groups” such as Gamblers Anonymous and
Narcotics Anonymous (52, 53). However, there is a wide variety of such groups across
societies, some dating from the time of the classic temperance movements and others
developed as an adaptation of groups like AA (54). A major element in the effectiveness of
such groups in reducing or eliminating harmful behaviour is that they encourage and are often
the vehicle for changes in social networks (33); through the group members make new friends
who are supportive of their changed behaviour.
Additionally, such groups often include a spiritual or religious element. Whilst biopsychosocial
is a familiar term in addiction programming, attention has been devoted to understanding
how spiritual health can influence addiction behaviour (55). Alexander (2008) considered that
while the traditional four pillars of treatment, prevention, law enforcement, and harm
reduction could not be expected to bring addiction under control in the present free-market
society, some form of philosophy or spirituality may be valuable for reducing drug use (42).
Practices derived from contemplative religions, such as mindfulness, meditation and prayer
can offer some respite and motivation for recovery (56). The importance of the 12-step
movement and programmes, as well as of mindfulness-based interventions and conversion,
are different journeys out of addiction that are based on search for life meaning and selffulfilment, and can involve the individual opening up to a higher power (57).
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3.1.4 Market regulation and formal social control
Societies and their governments play a role both in encouraging heavy use and its
continuation, and in discouraging it. In recent decades, many governments have become
dependent for revenue on the “voluntary taxation”, as it is sometimes termed, of gambling
revenues, whether through state lotteries, through state fees or taxes on gambling machines
and other forms of gambling. Similarly, taxes on psychoactive substances such as alcohol,
tobacco and opium have been a major source of revenue for governments. They have been
described as the “glue of empires”, in that the European expansion and empire-building of the
period from about 1500 to 1950 depended to a considerable extent on sales of psychoactive
substances to produce imperial revenue and often to extort or reward labour by subject
populations (58). In the current world of free-market ideology, the promotion of legal
psychoactive substances has been primarily left to private interests, often with only limited
state regulation. These “market interests”, with or without state support, thus become a
sustaining force for the consumption of heavy and problematic users.
In contrast, we also see examples how governments act to limit harm from heavy use or
addictive behaviour. Such limits have taken two main forms: regulation of the market, most
often enforced with licenses or other regulatory controls on those selling or providing the
product, and social control of the consumer and of particular consumer behaviours, often
enforced through criminal law. We have mixed evidence for the effectiveness of criminal
controls. Where many of those affected are respectable and middle-aged, as in the case of
drink-driving, deterrence through criminal law is relatively effective. On the other hand, for
more marginalised populations or where the behaviour may be an alternative to rationality, as
with illicit drug use or public drunkenness, criminalising the behaviour may have little effect
on its incidence.
Evidence around regulatory controls on sellers suggests that they are relatively effective.
Potential loss of a license to serve alcohol provides a strong economic motivation to the seller,
counterbalancing the incentives of profits from flouting regulations. However, as a result,
sellers have strong vested interests in influencing the state to weaken the market controls, and
have often been effective in this. The advantage of “disinterested management”, without
lobbying to weaken the controls, is a major reason why some states have chosen to operate a
government monopoly which freezes private enterprise out of at least part of the alcohol
market (59). Such a government monopoly, operated in the public health interest, thus tends
to reduce levels of problematic use in a population (60).
A special form of regulatory control in the field of psychoactive substances is the prescription
system, where doctors (and sometimes other health professionals) are licensed by the state to
be gatekeepers on access to use of psychoactive substances for medical purposes, with
another profession – pharmacists – licensed to manage and supervise the actual supply of the
substance (61). The record of the effectiveness of prescription systems in controlling heavy or
problematic use is mixed; often the result of restricting prescriptions of a particular substance
has been that doctors switch to prescribing another and often more problematic one (62).
Prohibition of a substance or behaviour has been a common societal response to addictive
behaviours over the last two centuries, first occurring in industrial societies for alcohol and
gambling. Such prohibitions can involve market controls, but the international drug
prohibition system currently in force requires that the system be supported by criminal laws
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applicable to users. Historically, prohibitions have been shown to generate the greatest
reduction in use when first adopted as over time the market is able to adapt by establishing
illicit manufacturing and distribution chains. The development of a successful black market
involving thousands of bootlegging operations and speakeasy clubs in the USA, which pushed
the consumption of alcohol underground, resulted in the repelling of prohibition in USA in
1933, just 13 years after it was introduced (63). However, alcohol prohibition did impact on
harm reduction, with rates of liver cirrhosis initially falling to one third of pre-prohibition
levels, increasing to two thirds of the baseline level by the end of period (47). The opium
prohibition in China, when the Maoist government came to power, was similarly effective and
combined with cultural policies, which presented opium as a habit forced on the Chinese by
the British, Japanese and other foreigners almost eliminated the non-medical use of opium
(64). However, prohibition of opiates is considerably less effective in present-day China. The
global prohibition on illicit drugs has proved largely ineffective, demonstrating that the
success of prohibitions may depend upon a society’s consensus against the prohibited
behaviour (65).
In contrast, the gambling prohibition in English-speaking countries in the first half of the 20th
century was effective in maintaining low levels of problem gambling in comparison to postliberalisation of gambling legislation which has generated an increase in harmful gambling in
the UK, US and Australia in recent decades (66). Indeed, even a partial prohibition through
regulatory controls has been seen to be effective in reducing harmful use, in present-day
circumstances of heavy marketing when the behaviour is legal; in Western Australia electronic
gambling machines are banned except in one casino, and total expenditure per adult in this
state is half of that in New South Wales, which has the highest number of electronic gambling
machines (67). This is also true for the prohibition of online gambling in EU member states
(Ludwig et al., 2012).
3.1.5 Regulation of the market and of availability
Regulatory control of substance use and gambling has been attempted via many routes, in
order to reduce harmful substance use and harmful gambling.
Pricing regulations
Increasing the price of substances, such as alcohol and cigarettes, through increased taxation,
reduces affordability and has been repeatedly associated with increased quit attempts
amongst users. For alcohol, studies from the US show that increased taxation is associated
with a reduction in the incidence of liver cirrhosis (68) and general mortality (69). Moreover,
increases in beer tax were linked to a decrease in suicide, particularly amongst younger adults,
and increased pricing of alcohol has been linked to reductions in violence, including rape,
robbery, assault, domestic violence and child abuse (70, 71) and a reduced rate of sexually
transmitted infections (72). A systematic review of the effect of pricing on alcohol
consumption concluded that those who drink at the most harmful levels, and particularly
dependent drinkers (73), tend to favour cheaper alcohol products, and that the taxation of
alcohol is particularly effective in reducing the harm from young drinkers and heavy drinkers
(74). In line with these results, offering reduced strength alcohol with lower levels of taxation
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targets the pricing policy more towards those drinkers who drink in a harmful manner, whilst
individuals who drink in a safer fashion are less affected (75). For tobacco, similar trends have
been observed, with the majority of evidence showing that increasing taxation and prices
influences those who smoke towards quitting (35, 36, 76, 77). Studies show that this impact of
price on smoking cessation is greater than on the initiation of smoking (35, 36, 76-78), though
there is heterogeneity in studies, particularly amongst young users, who engage with smoking
in part due to the risk and forbidden nature of underage smoking (78) and poor users, where
living in hardship acts as a deterrent to quitting (35). Despite the good evidence surrounding
the effect of pricing on both alcohol and tobacco, weaker evidence exists for its effect on the
cessation of illicit drug use, with a lack of price responsiveness reported (79), though the
number of studies surrounding the topic are limited. Overall, evidence suggests that the price
regulation is effective in reducing harmful substance use.
Availability regulations
The regulation of substance and gambling availability has also been linked to reductions in
harmful use (61, 67, 70, 81-85). For example, in a systematic review of the influence of
community level availability of alcohol on heavy drinking, Bryden et al. found an increased
likelihood of heavy drinking related to higher off-trade (shops) and on-trade (bars and
restaurants) outlet density within a community (86). Similarly a meta-analysis of studies
conducted in Australia and New Zealand demonstrated the prevalence of problem gambling
increased with increasing density of electronic gambling machines, and that the introduction
of each additional machine resulted in an average increase of 0.8 problem gamblers within an
area (82). Thus, the restriction of availability through the regulation of outlet density can
reduce harmful substance use or gambling (87).
Accessibility regulations
An alternative regulatory strategy to limit harmful use is to control accessibility. This has been
successful for tobacco, with the introduction of smoke-free legislation in public spaces across
Europe increasing the number of smokers who both attempt and are successful in quit
attempts (88, 89). Similarly, bans on public drinking are associated with reduced fighting,
vandalism and underage drinking (90). Thomas et al. (2011) suggest that conditions of use for
gambling facilities such as low entrance fees, ease of use and door-to-door transport services
provided for heavy gamblers increase their accessibility and thus prevent successful cessation
of harmful gambling.
Advertising regulations
Restrictions on advertising alcohol and tobacco products have been successful in reducing
harmful use (81, 91) through limiting the use of adverts that users perceived to be detrimental
to quit attempts (92, 93). Studies measuring the impact of plain compared with branded
cigarette packaging show that plain packaging has a deterrent effect on smoking, triggering
thoughts of quitting in users, and strengthening users’ resolve to quit (94). Given that problem
gamblers cite advertisements as one of the most common triggers to gamble (95, 96), it could
be suggested that restrictions on gambling advertising may result in a similar reduction in
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harmful use. However, the recent AMPHORA European study showed that the impact of
advertising restrictions on alcoholic beverages may differ between countries (34).
Rationing goods
The rationing of substances has been demonstrated to be effective in reducing harmful levels
of use. For example, the end of alcohol rationing in Sweden under the Bratt system in 1955
saw a large increase in liver cirrhosis amongst the population (97). Additionally, alcohol
rationing in Poland during a political crisis resulted in reduced binge drinking episodes, a
reduction in hospital admissions for alcohol induced psychosis (60%) and liver disease (25%),
and a 15% reduction in deaths from injuries (98). Finally, during both the First and Second
World Wars, disruption of supplies and rationing of alcohol resulted in a decrease in the
incidence of liver cirrhosis in many countries (99). Additionally, restrictions on drinking
imposed by military institutions on young adult males during the two World Wars may have
played a role in the observed reduction in harm during these periods (100). We observe a
rapid impact of alcohol rationing on rates of conditions such as liver disease because of the
large proportion of the population who are on the cusp of liver failure, and who therefore
benefit from the change in availability of alcohol because their consumption decreases,
facilitating some liver recovery. On reflection therefore, rationing may work well as a control
measure, particularly targeting the heavy and harmful users within society. Indeed rationing is
in existence in many countries for certain substances, such as prescription medications.
However, in the current political climate of acceptance and indeed promotion of the market
economy in legal addictive goods, rationing regimes for psychoactive substances are not
widely accepted or promoted.
3.1.6 Formal social control
Criminalisation, and increased penalties
The international drug prohibition regime has had very limited success in eliminating illicit
markets, despite heroic efforts (101). Criminological findings concerning drinking driving as
well as other crimes, is that the likelihood of being caught, and the quickness of punishment,
has some deterrent effect but that severity of punishment has little effect, and indeed raising
the stakes may have a perverse effect by provoking a more vigorous defence (102). While
many governments moved away from punishments and controls directed at the individual
drinker found drunk in public in the 1960s and 1970s, on grounds both of civil liberties and of
ineffectiveness, in recent years there has been a drift back towards individualised controls,
including through criminal conviction and probation restrictions. At present we lack
effectiveness evidence to support the claim that such approaches are effective in doing more
than just moving drinking around (103).
Depenalisation
Depenalisation of illicit substances works to reduce the harm associated with substance use,
not by restricting availability, but through removing criminal sanctions associated with use and
the consequent criminalisation of the user. Despite the expectations of some, this reduction in
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the criminal sanctions associated with substance use is not associated with an increased use in
the general population, as studies with cannabis have shown (104). The Netherlands has more
liberal cannabis laws compared with other European countries, and comparative studies have
shown that this has not resulted in an increased level of harmful use among the Dutch
population, although levels of any use within the population are higher (105). Although the
level of use may remain the same amongst those individuals who engage in cannabis use,
depenalisation reduces the harm associated with use through involvement in the criminal
justice system.
3.2 Personal Factors
Individuals’ living circumstances, including their family environment and changes within it, and
their own psychological disposition, from cognitive biases to mental disorders, may all
influence an individual’s ability to stop or reduce harmful substance use or gambling. These
determinants are described here in the broad categories of ‘emotional and psychological
determinants’ and ‘life circumstances’. These determinants originate from disciplines of
psychology, economics and neurobiology.
3.2.1 Emotional and Cognitive Determinants
From behavioural and mental disorders to personality traits and implicit biases, a large range
of psychological processes have been shown to influence the ability to reduce harmful
substance use and gambling, either through promoting a reduction in or maintenance of
harmful behaviours.
Harmful substance use or harmful gambling commonly exist in the presence of another
mental disorder, such as mood disorders (106-109). Mood disorders, like depression and
bipolar disorder, have been shown to co-occur in a number of substance users across all
substances, with the influence of major depressive disorder and alcohol and cannabis use
disorders being shown to be bi-directional and to play a role in maintaining the individual’s
substance use disorder (110-115). Indeed, in those gambling at harmful levels a life-time
mood disorder was predictive of a delay in the achievement of abstinence (116). Anxiety
disorder showed a similar high level of co-occurrence in those with substance use disorders or
disordered gambling (109, 114), with the absence of current post-traumatic stress disorder
(PTSD) associated with a remission from problematic gambling in a subset of Hispanic and
American Indian veterans (109).
Absence of a comorbid mental disorder (e.g. PTSD) is associated with a remission from
harmful substance use or harmful gambling (109) and an increased number of mental
disorders is negatively associated with recovery (108). In individuals who recover without
treatment from both substance use and gambling disorders, a modification to one substance
or non-substance use disorder has shown to be positive for remission of the other (117). For
example, gamblers who recovered without treatment reported fewer lifetime mental
disorders than untreated active gamblers with comparable gambling histories (118). These
findings suggest that treating comorbid mental disorders may enable individuals to reduce
their harmful use of psychoactive substances/gambling.
Many personality traits, such as negative emotionality, are associated with perpetuating the
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harmful use of substances or gambling, or promoting relapse once an individual has initially
refrained from use. However, despite a general consensus that negative emotionality is
associated with the promotion of harmful behaviours (119, 120), the experience of such
emotions, (e.g. stress, panic, depression and guilt), are often cited by individuals as a
motivator to reduce harmful behaviours such as problematic gambling (117, 121).
Impulsivity has also been associated with harmful substance use and harmful gambling (119,
120). Impulsivity encompasses traits such as increased novelty seeking and delay discounting.
These give rise to thought patterns where the individual responds rapidly and without
forethought to an environmental situation, or is unable to inhibit a response once they have
started, and can result in misinformed or inappropriate actions (122). Studies repeatedly show
that individuals who suffer with an alcohol or other substance use disorder demonstrate
higher levels of impulsivity and are also more likely to exhibit an externalising disorder than
those who do not have a substance use disorder (123-126). Thus, we conclude that innately
lower levels of impulsivity or a reduction in an individual’s impulsivity over time may promote
their successful reduction in harmful substance use or gambling.
Finally, cue reactivity is the unconscious association of cues within the environment, for
example an image, noise, smell etc. with a particular behaviour (such as a cigarette lighter
with the activity of smoking). Cue reactivity occurs through rapid habit-based thought
patterns, which give rise to increased responses of the reward system of the brain and feelings
of cravings within the individual (127), resulting in an automatic motivation to particular
behavioural outcomes. This aligns with neuroeconomic theory where an individual with a
greater addiction is more likely to be sensitive to advertisements for such products (128).
Consequently, alcohol advertisements and point of sale displays for tobacco can hinder
cessation attempts and encourage relapse in users (93, 129-131), highlighting the potential
importance of controls on the marketing and promotion of addictive products to facilitate
reductions in harmful use.
3.2.2 Life circumstances
An individual’s life circumstances may influence changes in substance use or gambling
behaviour, for example where changing life circumstances prohibit continuation of existing
habits (e.g. moving to a different neighbourhood) or conflict with personal or family
responsibilities. Key determinants include gender, marital status, health and employment
status.
Gender has been shown to be important in natural recovery from harmful substance use and
gambling, with men less likely to achieve remission from alcohol, nicotine, cannabis or cocaine
dependence in a representative cross-sectional study of 43,093 US Americans (107). However,
women have been shown to be less likely to enter substance abuse treatment than men (132).
This may be due to the design of the majority of treatment programmes which are targeted at
men and do not take into account women’s specific needs such as childcare assistance,
pregnancy, parenting, domestic violence, sexual trauma and victimisation (132, 133). In
contrast to recovery from substance use disorders, a study of problem gamblers showed that
the proportion of men that recover without treatment (92%) was substantially higher than
women (56%) (134), suggesting that the relationship between gender and recovery without
treatment may vary by behaviour.
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Interviews with problem gamblers suggest that an individual’s marital status may play an
important role in natural recovery from harmful gambling, for example being married
promotes cessation of harmful behaviours for reasons including 1) the controlling effect of a
partner and 2) the partner not sharing an interest gambling. Conversely, participants who
were single, divorced or widowed described fewer constraints on their behaviour, money and
time, facilitating the continuation of harmful behaviour (28).
Wider family relationships have also been cited as important for the reduction of harmful
behaviour, with family members acting as both a direct challenge to an individual’s behaviour
and as a lens through which they were able to appraise their own behaviour (28, 118, 135137). For example, following the realisation that significant relationships were at risk given a
continuation of harmful behaviour, many problem gamblers reassessed their behaviour and
were able to view themselves in a new light (28). Furthermore, many family members actively
supported those with gambling problems to stop or control their gambling, by taking control
of the individual’s finances so they were unable to gamble, or accompanying them when they
went out to stop them from gambling (28). Naturally recovered gamblers were less likely to
have a family member with a problem than untreated active gamblers with comparable
gambling histories (118), suggesting that gambling may be normalised within that family
environment or that they lack the necessary support to tackle their dependence. Alternatively,
this may reflect the absence of an innate factor in those who recover naturally compared with
other harmful gamblers.
The age at which an individual initially engages with substance use or gambling may play a role
in their subsequent cessation of such behaviours. Individuals with a later onset of harmful
substance use (≥14 years) were found to be more likely to successfully make the transition
from user to non-user, particularly following increases in drug prices (76, 138, 139). However,
it has been recently identified that an early age of first drunkenness, and not an early age of
first drink is the main risk factor for various problems behaviours in adolescence (140). Thus,
we need to better understand the impact of the distinction between early onset of use and
early age of first intoxication experience, to better target interventions.
The experience of substance or gambling-related negative health outcomes may motivate
change among individuals with a substance use or gambling disorder. The work of Dawson et
al., examining drinking patterns for different age groups over two waves of NESARC,
demonstrated that the chance of transitioning from regular drinking to cessation increased
with age from 4.9% in those aged 18-20 to 12.9% in those aged 75 years and older. In the
same study, reasons for cessation changed in each age group, with the younger age group
stating pregnancy or parenthood, an alcohol, nicotine or drug use disorder, or liver disease,
whereas cessation of drinking in the older age group was associated with having an education,
higher income, ethnicity, presence of a mood disorder and cardiovascular disease. Hence,
factors relating to the cessation of harmful use vary over the life course (141).
Compared with unemployment, employment is protective against relapse into harmful alcohol
and opiate use (39, 142-144). This may be a result of reduced free-time of individuals in
employment, which restricts their ability to engage in substance use. Alternatively, it may be
that employment removes them (at least part of the time) from social networks which may
negatively influence their behaviour. Additionally, employment is associated with increased
responsibilities, which are often not compatible with harmful substance use. In contrast to
evidence around alcohol and opiate use, the evidence for the impact of employment status on
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the reduction of harmful tobacco use is inconclusive. Findings suggest that unemployment
may reduce cessation and promote relapse, although this relationship is inconsistent within
the literature (39).
3.3 Patterns of usage and drug knowledge
Beyond cessation of or reduction in an individual’s level of substance use or gambling,
associated harms may be reduced through increasing awareness of the possible harms arising
from substance use and gambling, enabling users to adapt their behaviour to avoid potential
harms. Knowledge can be developed in a number of ways, including public health campaigns
and self-help books (e.g. classical examples of a journey out where the personal individuation
process had a major role are the autobiographical reports of Bill Wilson (57) and Christina
Grof (145). The context of use may also be modified (such as by increasing the availability of
needle exchanges), to remove or reduce the impact of harms generated by the social context
of use.
Harm reduction strategies for substance use include needle exchanges, street level nursing,
drop-in centres and hostels for the homeless. These strategies reduce the harm associated
with substance use by reducing the incidence of associated illnesses (such as the transition of
blood-borne viruses), pains and other harms related to substance use; for example, by
providing clean equipment for drug injection. Needle exchange programmes are associated
with a reduction in needle sharing and injection frequency amongst needle exchange
programme participants (146), reductions in the incidence of HIV, hepatitis B and C infections
(147-152), decreased needle sharing among HIV-negative and HIV-positive individuals (152154), decreases in syringe reuse (155) and increased rates of entry into drug treatment
programmes (156-158). One study demonstrated that in 29 US cities with needle exchange
programmes the incidence of HIV infection decreased by 5.8% annually, whilst in 51 cities
without such programmes the incidence increased by 5.9% annually (159). Similarly,
reductions in the harms associated with substance use were noted in Coyle’s (1998) study on
community based outreach centres, with positive outcomes in relation to cessation of
injecting, reduced injection frequency, reduced use of needles and syringes, reduction or
cessation of crack cocaine use, needle disinfection and increased condom use/reduced
unprotected sex (160).
Due to the success of such policies an increase in treatment services and lower treatment
thresholds are being recommended (70, 161). This has both increased the number of
individuals undergoing treatment for harmful substance use may have raised awareness of the
harms associated with substance use and dependence (28).
Despite the tendency to see those with harmful substance use problems as passive agents
influenced by drugs, several studies show rather how users are active agents within their own
lives, actively managing and improving their own health within the context of continued
substance use (162-167). Drumm et al’s (2005) observations of drug users in Miami showed
that they make conscious efforts to improve their nutrition, engage in physical activity,
address medical concerns, regulate substance use and reduce sexual risk, whilst still engaging
in active drug use. Through measures to improve their health the drug users are attempting to
offset the negative effects of their substance use, in order to reduce the overall health harm
experienced as a result of their substance use. Further to this, studies show that users
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consider the harms and benefits of substance use when deciding if and how to take drugs. For
example, not taking drugs whilst alone as a safety precaution so that people would be around
to help in case something should happen (165, 167).
It has been suggested that through engaging in substance use or gambling individuals learn to
control their own behaviour, via an ongoing process of learning from experience, regarding the
specific effects, side-effects, risks and benefits of different drugs (11, 166, 168). By developing
policies which accept that such harmful behaviours exist within our environment and working
to limit harm, we propagate this understanding amongst users and may generate the
development of protective practices (Grund 1993). However, information and education
campaigns have had mixed success in bringing about self-change in relation to harmful
substance use and gambling behaviours. For smoking, hard hitting media campaigns and bold
warnings on tobacco packaging have shown to be successful in increasing smokers’ unaided
quitting (169). Similarly, mass media campaigns to reduce drinking and driving have been
successful in reducing the harm associated with alcohol use, resulting in an estimated
reduction of 13% in alcohol-related crashes (170). However, relatively little research has been
carried out into the effects of education on illicit drug use. This may be partially explained by
the integration of education relating to one substance or another into wider programmes that
are evaluated in their entirety. Where evaluations do exist, the impact of education on drugrelated outcomes is largely insignificant (104).
Finally, an indicator of the potential for natural recovery from alcohol, illicit drug and gambling
use is an individual’s severity of use. Those with less severe use, such as alcohol abuse rather
than dependence (171) or fewer symptoms in DSM-V (Diagnostic and Statistical Manual of
Mental Disorders) (139), show a greater reduction in harmful use over time than those with
more severe usage patterns (117, 172). This may highlight the importance of intervention at
an early stage in a user’s career to prevent the development of more severe patterns of use,
which are harder to resolve without formal treatment.
3.4 Cellular and Molecular Factors
An individuals’ genetic profile or neurobiological characteristics may affect their reduction in
harmful substance use or harmful gambling, through influencing their thoughts, emotions and
metabolic processes. The determinants discussed within this section under the themes of
‘changes in neurocircuitry’ and ‘changes in neurotransmitters’ are derived from the disciplines
of neurobiology and genetics and include evidence from both human studies and, where
human evidence is absent, preclinical studies of animal models. Whilst there are many reports
characterising differences in brain structure and function in addicts compared with healthy
controls and how these may be related to behaviour, less is known about resilience. Thus,
when we discuss resilience, it is generally in relation to not developing abuse rather than
recovering or maintaining abstinence.
3.4.1 Changes within neurocircuitry
Much harmful drug use and harmful gambling arises through dysfunction in neurobiological
mechanisms, particularly those governing inhibitory control and reward processing, which are
known to operate differently within the brains of addicts (173, 174). The two key areas of the
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brain involved in reward and cognitive control are the ventral striatum (reward) and prefrontal
cortex (cognitive control), thus a successful reduction in harmful behaviour at the cellular and
molecular level likely involves a rebalance between these two centres. Consequently research
has focused on these brain centres in trying to understand reductions in harmful behaviours
(175-178). For this review we concentrate on those studies.
In one of few longitudinal prospective studies in this field, Beck et al. 2012 reported that 1)
brain activation in the ventral tegmental area (VTA) and subthalamic nucleus to salient alcohol
cues was greater in abstainers compared with those who subsequently relapsed, and 2)
abstainers had enhanced functional connectivity between the midbrain and the amygdala and
between the midbrain and the orbitofrontal cortex (OFC). Finding an increased activation in
such key areas is noteworthy given that greater activity reported in cross-sectional studies of
addicts compared with healthy controls has generally assumed to be associated with negative
outcomes in relation to cessation. Thus, greater activation has been reported to be associated
with substance use relapse, e.g. for alcohol (179, 180), cocaine, (181) and nicotine (182).
Regions where this is reported include the striatum, insula and putamen, which are all
implicated in habitual or compulsive drug seeking. The individuals who subsequently relapsed
showed increased levels of atrophy in the regions of the brain responsible for error monitoring
and behavioural control, the bilateral orbitofrontal cortex and in the right medial prefrontal
and anterior cingulate cortex (183).
Increased activity in the neurocircuitry of successfully abstinent addicts was also noted in a
study examining cocaine addicts. Here fMRI studies show greater engagement of the
subcortical and ventral prefrontal networks during motivational processing correlated with
abstinence (184). Further, a study examining cocaine addicts in the first six months of
abstinence found that increased responses within the VTA of the midbrain and the thalamus
were associated with reduced drug seeking. These changes were hypothesised to be related to
the normalisation of the dopaminergic pathways of the brain’s neurocircuitry following
abstention from cocaine (185).
Given the key role played by cues in relapse/recovery, assessing cue reactivity in the brain has
been commonly studied in addicts. In a meta-analysis of studies in alcoholism, cue-elicited
activation of the ventral striatum was most frequently studied, with correlations with
behavioural measures and reduction by treatment described (186). However activation in nonmesolimbic areas was also consistently seen in parietal and temporal regions, including
posterior cingulate, precuneus and superior temporal gyrus. A meta-analysis of fMRI studies
of salient smoking cues in tobacco smokers reported greater activation in the extended visual
system (lingual gyrus, fusiform gyrus, and cuneus), occipital, inferior temporal and posterior
parietal lobes, in the insula, cingulate gyrus and prefrontal cortex (ACC, DLPFC) (187). Whilst
such meta-analyses suggest altered brain activation and cue-reactivity in recovering addicts
and abstainers, few have explicitly looked at relapse per se.
Improvement in the inhibitory control systems in abstinent addicts has been demonstrated,
with, for example, former cocaine addicts showing similar inhibitory control to non-users as
quickly as one month following cessation of use (174). An increase over time in inhibitory
control was noted in former heroin addicts using the Iowa Gambling Task as a form of
assessment, with those who were recently abstinent (<30 days) showing reduced inhibitory
control compared to those with longer periods of abstinence (>3-24 months), and no
difference between former addicts and controls noted beyond 24 months of cessation (188).
25

These findings suggest that the brain’s neurocircuitry can recover from the effects of harmful
substance use. Increased inhibitory control has been associated with increased activation of
the neurocircuitry underlying cognitive control in both cocaine addicts and former smokers,
where longer abstinence was associated with increased activity within the prefrontal cortex
(189, 190). Abstinent addicts can demonstrate increased activity within these brain areas
compared to both addicts and drug-naïve individuals, thus it has been hypothesised that this
‘supernormal’ level of activity within abstinent users may indicate that the recovery from
addiction is a distinct process rather than a reversion to the pre-addicted state of the
individual (191).
The development of increased cognitive control seen in abstinent addicts can be disrupted
under the influence of stress. For example, former heroin addicts were not able to perform as
well as drug naïve controls at the Iowa Gambling Task following the Trier Social Stress Test
(188). This highlights the importance of stress avoidance during recovery and states whilst
inhibitory control may improve with abstinence, it may not be as robust as in a non-addict and
stress may derail their recovery due to vulnerability in inhibitory control.
Whilst previously it was thought that ‘extinction’, a process where all drug reinforcing stimuli
are removed the environment, must occur to disassociate cues from drugs and prevent
relapse, it has now become clear that new learning is important in the development of
inhibitory control and new cue-associations (192-194). Indeed, studies using the pre-clinical
models of cocaine addicted rodents introduced the threat of or actual punishment alongside
cocaine seeking and observed cessation in all but 20% of the population, supporting learning
by negative feedback. It was assumed that the remaining 20% of the animals that persisted in
drug seeking behaviours were likely to have experienced longer periods of consumption (195),
and suggests that the time period over which harmful use is sustained may determine how
resistant an individual is to new learning and negative feedback on substance use. Given that
worldwide, punishment is the predominant approach to drug addiction, these studies may be
important in reflecting the effectiveness of such methods. Furthermore, despite our learning
around the potential of negative reinforcement, the current clinical focus is on positive
reinforcement, for example contingency management. However, 1) the applicability of such
animal studies to human conditions is currently questionable, and 2) these studies were
largely concerned with stimulant use and as such the findings may not be generalizable to all
addictive or harmful substances or behaviours.
3.4.2 Changes within neurotransmitters
At the molecular level, five large scale twin studies, analysing the variation between the habits
of identical twins to determine relative heritability and environmental contributions to specific
behaviours, have demonstrated a link between smoking persistence and an individuals’
genetic profile. These studies showed that 50-70% of the total variance in smoking persistence
could be attributed to the individuals’ genetic profile (196-201). Furthermore, the proportion
of the genetic influence on nicotine withdrawal symptoms was estimated by one study to be
between 26-41% dependent upon the symptom (202), and at a total of 31% in another (201).
This reflects the idea that despite an individuals’ possible underlying genetics which may
prevent their disengagement from harmful substance use or harmful gambling, there is a large
element of personal and societal influence in such behaviours.
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There is overwhelming evidence on the role of dopamine in the neurological and behavioural
changes observed during the development of compulsive stimulant taking, with transition of
dopaminergic neurons from the ventral to the dorsal striatum (195). Yet information regarding
the possible reversal or flexibility of these adaptations is lacking. Reduction in dopamine
receptor (DRD2) availability under chronic cocaine use has been noted in studies of nonhuman primates, and following cessation of cocaine use, receptor availability was seen to
increase. However, this was not the case for all animals, particularly following longer periods
of exposure, and in the animals whose DRD2/3 availability did not recover a reduced response
to food was observed prior to any cocaine exposure, suggestive of a pre-existing dysregulated
reward circuit (203, 204). These results demonstrate that although many can return to normal
function following harmful stimulant use, some individuals may be pre-disposed to drug use
through the dysregulation of neurotransmitters. Indeed, it is acknowledged in stimulant users
and alcoholics that a hypodopaminergic state is a vulnerability factor for continued use and
relapse (205-208). Further, carriers of different variants of the dopamine receptors may suffer
more severe withdrawal symptoms, with variants of both DRD3 and DRD5 having been
associated with increased withdrawal severity, and thus a reduced likelihood of a reduction in
harmful alcohol use (209, 210). Additionally a specific variant of the DRD4 gene variable
number tandem repeat has been associated with increased craving sensations for alcohol,
tobacco and heroin upon cessation, again increasing the likelihood of relapse in the harmful
use of such substances (211).
Glutamate is the brain’s main excitatory neurotransmitter, and neuroadaptation of synaptic
glutamatergic transmission from the medical prefrontal cortex to the nucleus accumbens has
been proposed as a final common pathway for drug seeking behaviour. The glutamatergic
inputs from the amygdala, hippocampus, and prefrontal cortex to the nucleus accumbens play
a key role by integrating environmental stimuli with memories of related experiences that can
shape behaviour, and thus such processes may determine whether an individual can cease or
reduce their harmful addictive behaviours. Imaging work in abstinent addicts has shown
increased glutamate levels compared with controls, and this increased glutamate correlated
with increased impulsivity (212). Similarly, increased glutamate has been noted in the brains of
detoxified alcoholics (212-214). In early alcohol withdrawal, glutamate levels increase
dramatically within the brain, possible accounting for the neurotoxicity of withdrawal
including consequences such as seizures, blackouts, amnesia and neuronal death (215-217).
Such severe withdrawal effects are a common driver for many to continue with their harmful
drinking behaviour (218).
Opiate receptors are present in many of the brain regions involved in addictive processes and
play key roles in abuse, not only of opioids, but also for other addictive drugs or behaviours
(219). The opioid system modulates reward, signalled through the µ-opioid receptor, and has
been shown more recently to play a role in motor impulsivity (219-221). Within the opioid
system, evidence for changes in the balance of neurotransmitters following cessation of
harmful substance use in humans include an increase in the availability of the µ-opioid
receptor following abstention from heroin, cocaine and alcohol (206, 222-225). This observed
increase in µ-opioid receptors was associated with increased craving in both alcohol and
cocaine addicts (206, 224, 225).
Despite an increased understanding of the biological characteristics of both addiction and
abstention, determinants of the cessation of harmful use are often not clearly understood at
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the cellular and molecular level. This highlights the need for further longitudinal analyses of
individuals’ neurobiology and genetic profiles during the process of addiction and abstention
to allow determinants to be identified and the adaptations appreciated.
3.5 Multidisciplinary models of reductions in harmful substance use or gambling
The previous sections have introduced a range of individual determinants from across a range
of scientific disciplines. Section 3.5 outlines multidisciplinary models of harmful substance use
that draw together determinants from a number of disciplines to develop an understanding of
how the factors affecting the transition to a reduction in harmful substance use or gambling
may interact.
3.5.1 Developmental processes
The process of ‘maturing out’ of harmful substance use or harmful gambling is often cited as a
means of natural recovery, and the method by which the majority of individuals cease such
harmful behaviours (226, 227). The incidence of harmful behaviours (such as substance use
and gambling) increases during late adolescence, often peaking in the mid-twenties, and then
declines with increasing age. This decline in harmful behaviour during the twenties and early
thirties has been characterised as a process of maturing out, and is believed to develop as a
result of psychological maturation and the adoption of adult roles and responsibilities.
In many European countries the period of young adulthood, during which an individual may
move away from the parental home but has not yet established their own family, is
discernable by much experimentation (228-230). Moffit developed a theory of adolescent
limited behaviour that described the shared expectations within a society regarding
appropriate adolescent and young adult behaviour (231). Moffit posits that at a certain age
adults should reduce their levels of experimentation in line with social norms governing their
behaviour at a given age in a certain context. Whilst this theory may find support in some
cultures, evidence does not support the existence of such cultural norms in all countries, for
example, no variation between the ages of 20 and 65 is apparent in Germany (232).
Within the concept of maturing out, the transition to adulthood includes the ending of formal
education, the beginning of employment, financial independence from parents, the
establishment of new living arrangements (alone or cohabiting), getting married and starting a
family (233). Such maturational life events are often stated as reasons for the reduction in an
individual’s harmful behaviour (234), and may occur as a result of increasing levels of
responsibility that prompt the user to assess and modify their own behaviour (28). In addition
to supporting reduced use, maturing out may support continued abstention or low-risk use,
with a study of problem gamblers identifying that such life events were responsible
maintaining an individual’s recovery once achieved through providing new responsibilities and
interests with which they could occupy the time they had previously given over to substance
use or gambling (28, 117).
Anderson’s (2009b) study, regarding the realisation and acceptance of problem gambling
behaviours in gambling individuals, identifies increased self-perception as a reason for change,
facilitating the limitation of behaviour without formal intervention because of a desire to be
perceived differently. Reductions in harmful gambling have also been associated with reduced
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recklessness and changes to gambling patterns characterised by willpower, setting limits and
only spending within means (28). The examination of changes in personality traits associated
with maturation has identified the reduction in extraversion, impulsivity and neuroticism and
the rise in conscientiousness as related to the decrease in alcohol use between the ages of 21
and 35, even after accounting for the influence of life events, such as marriage or parenthood.
The effects of these changes in personality traits upon the change in alcohol use was mediated
by changes in the individuals’ motives to drink, specifically a reduction in their desire to drink
as a coping strategy to regulate negative affect (235-237).
At the neurobiological level, maturing out may be viewed as the closing of the temporal gap in
the development of the brain’s circuitry. The brain continues to develop throughout
adolescence; however the timing of development of the different neurological systems is not
uniform. At the beginning of adolescence the striatal circuits develop; these are important in
detecting and learning about novel and rewarding cues within the environment (238). Also,
the mechanisms for social evaluation, through interactions between the striatum and the
medial prefrontal cortex, develop during the early teenage years (238, 239). However, the
development of the prefrontal cortex, known to be important for cognitive control does not
occur until much later in the mid-twenties, leaving a neurological imbalance during
adolescence which is associated with a heightened sensitivity to reward through the activity of
the striatum, and a preoccupation with peer influence and appraisal due to still-maturing
social and emotional systems. This misalignment in the development of the neurological
circuits manifests as risk-taking with potentially concomitant heavy substance use (238).
However, with the development of the prefrontal cortex the individual acquires the necessary
capacity for self-control, which limits the individual’s desire to engage in such harmful
substance use or harmful gambling as they are more able to make a balanced assessment of
the positive and negative consequences of these activities (238, 239). Thus, maturing out of
harmful behaviours such as substance use and gambling may be associated with the natural
development of brain neurocircuitry.
Maturing out, as a form of natural recovery from heavy substance use or gambling, is widely
used within Western societies to explain why rates of harmful use of substances and gambling
decline sharply during early-mid adulthood. The multidisciplinary nature of evidence to
support the concept of maturing out supports the promotion of the concept as a truly
multidisciplinary model for the reduction in or cessation of harmful substance use and
harmful gambling.
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3.6 Determinants identified
From the disciplinary reviews, and the above synthesis of their findings, a list of determinants
of a reduction in harmful substance use and harmful gambling was extracted (see Table 1).
Table 1: Key determinants for a reduction in harmful use categorised by discipline.
Determinant
Accessibility
Age
Agency
Availability
Dopamine receptor
polymorphisms
Drug knowledge
Economic
depression and
social disruption
Economic
development,
urbanisation,
cultural changes
Employment
Environment of use
Ethnicity
Family/ friend
influence
Gender
Harm reduction
Life course factors
Media campaigns
Mental disorders
Neurological
changes
Personality traits
Pricing/
affordability
Prohibitions and
social movements
Restrictions on
advertising
Severity of use
Social identity
Social movements
Social networks

Anthropology
& Sociology

Economics

X

X

Psychology

Genetics

Neurobiology

X
X
X

X
X

X
X

X

X
X
X
X
X

X

X
X
X
X

X

X

X

X
X

X

X
X

X

X
X
X

X

X
X
X
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4. DISCUSSION
In reframing addiction, or in the most recent terms of DSM 5 – ‘substance use disorders’ and
‘non-substance use disorders’ such as gambling – ALICE-RAP aims to expand policy debates
beyond a reductionist approach focusing solely on mental disorders and instead facilitate
discussion of broader aspects of psychotropic substance use and gambling. These clinically
defined substance and non-substance use disorders do not develop overnight, but can be
characterized as a developmental process with critical thresholds from low risk to risky and
subsequent harmful use. These processes are highly individual with regards duration, pattern
and problem severity. A better understanding of individual and social risk and protective
factors that modulate these developments is needed to improve public policy, prevention and
early intervention. The primary aim of this report was to examine current evidence on the
determinants of reductions in harmful substance use and harmful gambling, collating evidence
from across several disciplines. In this work we have focused on factors and processes related
to recovery without formal support (e.g. professional treatment), as recovery without
treatment is a widely under-researched area, yet important both for future strategies to tackle
substance and non-substance use disorders within a larger share of our populations and to
limit future public health expenditure.
The commentary in this report goes beyond the rigid structure and inclusion criteria of a
systematic review to interpret a disparate range of evidence that has rarely been brought
together. Despite the variation between disciplines in the volume and quality of evidence, it
has been possible to identify a range of determinants of reductions in harmful addictive
behaviour. The determinants drawn out from the different disciplines included within the
synthesis are diverse, but there are also some areas of overlap suggesting a scientific
convergence on some of the key determinants of reductions in harmful substance use and
gambling. Such areas of overlap are summarised in the following section.
4.1 Key findings
The standard approach to reduce harmful substance use and gambling is a range of different
types of treatment, either outpatient or inpatient, short- or long-term, with pharmaceuticals,
psychotherapy, social support measures or combinations, by professionals, semi-professionals
(self-help groups) or both. These interventions are well documented and show positive
effects. However, this segment of professional public or private care reaches only a small
minority of the affected population: from nearly unmeasurably small (tobacco) to about 10%
(alcohol), with the single exception of about 50% for heroin-users. It would be extremely
expensive to expand the service system to capture a significantly larger share of patients. In
addition, not all subjects outside the system need intensive professional treatment. We know
that up to 80% (80) of substance users reduce their harmful behaviour completely or partially
over time. Own motivation, support from significant others, information and support-manuals
in books and from the internet might facilitate or complicate these forms of recovery without
formal treatment. Societies are well advised to develop a better understanding of these
factors and processes in order to facilitate and support individuals to change their behaviour
and at the same time avoid extremely high treatment costs.
As we have highlighted throughout this report, research evidence on the factors and processes
that support individuals to change harmful behaviours is scarce – the area is astonishingly
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under researched. Individuals who do go through self-change from substance use or gambling
may do so to avoid the stigma of associated with formal treatment programmes, with natural
recovery an inherently more hidden process. The relatively private nature of natural recovery
means that access to individuals undergoing recovery in this manner is more difficult and so
they are a more challenging population to access for research. The dearth of research on the
determinants of successful self-change is a contrast to analyses related to professional
treatment where characteristics of successful and unsuccessful patients are well known and
are taken into consideration to improve programmes and outcomes. Given the low level of
evidence it is difficult to summarize common determinants beyond scientific disciplines for
natural recoveries. However, what we do know is summarised here.
Many of the determinants that have been identified as influential in the reduction of harmful
behaviours in non-treatment populations lie at the social environmental level. A key
determinant is regulation, for example, controlling the availability and price of alcohol can
promote a reduction in harm through making heavy use inconvenient and unaffordable. It is
important to note that while the promotion of cessation or a reduction in substance use and
gambling should reduce harm to both the user and others, additional harm reduction
strategies such as educating users in safer practices and improving levels of drug-related
knowledge can also promote safer use, and as such may provide easier targets to reduce the
harm associated with addictive behaviours. Furthermore, changes in the level of risk within
environments of use, without changing an individuals’ use per se, may also indeed promote a
reduction in harm, both through enabling users to incorporate use into their daily lives and
potentially altering the social context and stigmatisation of use (240, 241).
Whilst we identified a lack of evidence across most disciplines, it was particularly acute in
research at the molecular and cellular level, where there is a knowledge gap concerning the
biological mechanisms at play in the reduction of harmful behaviours through natural
recovery. Where evidence is available within the molecular sciences this predominantly refers
to treatment populations or pre-clinical models (which do not reflect the complex nature of
human addiction where repeated quit attempts may take place and harm reduction may arise
through alternative routes to that of simple behaviour cessation). Indeed, findings from the
biological disciplines are largely concerned with the physiological state of either addicted
individuals or those who are abstinent, and do not examine changes occurring in the lead up
to and during reduction in use or cessation, making the identification of determinants of such
processes at this level very difficult. Longitudinal studies are required to address this absence
of knowledge at the biological level. Further research is also required to understand how we
can contextualise studies (and related findings) conducted at the cellular and molecular level
in a broader social and environmental context, given the importance of social environmental
factors for the development of and reduction in harmful substance use and gambling.
In our work we have identified little interdisciplinary work in this field; consequently there is
limited overlap between the data from different disciplines. Indeed, the lack of a social
context for many of the biological experiments we examined, such as those using preclinical
animal studies, prevent the findings being integrated here, as there are no direct links
between the molecular data and individual personality traits or actions. The inferences offered
by such studies, for example around a gene impacting neurotransmitter levels that are linked
to a specific personality trait implicated as increasing the likelihood of cessation of addictive
behaviours, are currently in the elemental stages and require further research to confirm
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relationships and allow the integration of findings into a human context.
It is expected that different determinants will affect different users in different ways and at
different times, and as such the determinants listed here may act in concert as both proximal
and distal factors for different users, resulting in clusters of determinants being important in
different sub-populations. Further delineating the exact nature of such determinant
interactions for sub-populations will give additional information on how to best target
measures to reduce harmful use. To enable such strategies, further multidisciplinary research
is required to fill gaps in knowledge that we have identified here, and thus improve
understanding of the determinants of a reduction in or cessation of harmful use. In our expert
group some of the members found it useful to frame the interaction of the determinants in a
similar manner to the bioecological model posed by Bronfenbrenner (242), as displayed in
Figure 1 below. The group perceived policy to exert the greatest influence at the environment
level and those closest to it, and that to affect changes through policy is increasingly difficult
as you move towards the individual and cellular/molecular level (the centre of the model in
Figure 1). As we have a better understanding of, and perceive that it is easier for policy to
impact at, the environmental levels, we suggest that should be the primary focus of efforts to
reduce harmful substance use and gambling.

Macro-level
media

government

Meso-level

Micro-level
Individual

school

economic
system

family
work

psychological state

Brain

friends
neighbourhood

prefrontal
cortex

impulsivity

Molecular

gene ventral
DRD1
BDNF
striatum

mental
disorder

health services

reward processing

Figure 1: Determinants of addiction. Adapted from Bronfenbrenner’s bioecological theory of
development (242).
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Finally, it is clear that research supports that economic and social environmental factors play a
major role in the initiation of self-change, for example economic crises, increased prices,
reduced availability and accessibility. Economic changes are probably a pre-condition in a
“four factor model” which needs to be supported by individual changes (negative health
signals), individual consciousness of negative emotional or economic social reactions (partner,
work, significant others), and individual preparedness and/or social support for behaviour
changes to reduce harm. All four potential “ingredients” of effective self-change to reduce
harm can be supported by societal measures and significant others. To better understand
details of these determinants and processes, further research is needed, e.g. on the relevance
of the factors involved and on interactions between determinants.
4.2 Limitations
We have identified three limitations of our approach. We present each limitation in turn now.
The first limitation of our approach is the panel of experts involved. Although we included a
wide breadth of disciplines in the addiction field, there are numerous others that are not
included. For example, whilst members of our group are medical professionals and therefore
we have given some consideration to health as a determinant, given the huge breadth of
addiction research from the medical field it was not possible to include this plethora of
evidence here. Furthermore, as we have progressed through the project, experts within the
group have reflected on how other disciplines, such as criminology or evolutionary biology,
might have contributed to our work. However, it is crucial to acknowledge the already large
scope of this project, both in terms of disciplines involved and stages of the development of
addiction researched, and, given the challenges of ensuring shared understanding and
language each time a new discipline enters a collaboration such as ours, involving more
disciplines would likely, in practice, have hindered progress. We highlight this limitation to
acknowledge that the choice of disciplines in any project such as this will influence the focus
of the work. In short, more might equal slightly different rather than better.
Secondly, we identified determinants of addiction using expert reviews and though we have
attempted to provide a representative overview of the knowledge base from each discipline, it
is possible that certain concepts have been overlooked within our work. However, this
limitation is inherent in any project of this kind, and only by means of increasing the number
of multidisciplinary projects within this field to allow comparative studies will a full reflection
of the field be developed.
Finally, within this report we have discussed the determinants of a reduction in harm from the
use of both licit and illicit substances and gambling. However, for brevity we have exemplified
many of the determinants using alcohol. Despite many similarities in the determinants of each
of the different addictive behaviours, the lack of research surrounding certain substances, in
addition to the plethora of different types of gambling opportunities available, mean that a
nuanced understanding of the determinants of each behaviour is not possible here.
4.3 Implications for research, policy and practice
A detailed list of implications from this report on reductions will be outlined in the companion
report (D9.2 models, transition probabilities and recommendations for research, policy and
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practice). Here we outline some first implications from our findings in this report.
4.3.1 Implications for research
The implications for research from this work include an urgent need for further research
across all disciplines to better understanding the determinants of a reduction in harmful
substance use and gambling. Relatively little research literature was identified during the
development of this report, and this extended to all disciplines and involved both licit and
illicit substances and gambling. Moreover, further research is required into the process of
natural recovery, which was the focus of this report, as the majority of research to date has
concentrated on the development of addiction and formal treatment of heavy users. As the
majority of users undergo self-change without the aid of formal treatment regimens, and this
is likely to be a more cost-effective strategy, we suggest that improving understanding of the
determinants of self-change processes, both cessation of use and alternative routes to harm
reduction, is imperative to the promotion of a reduction in harmful substance use and
gambling.
Highlighted within this report is the need for an increased number of longitudinal studies,
particularly within the biological field, to enable the determinants of transitions between
harmful use and less harmful use to be accurately identified. At present, research is focused
on cross-sectional analyses or case studies that do not allow for a complete and accurate
picture to be assembled of the factors influencing change over time. Similarly, the reliance on
preclinical models to infer predictors of human activity offers limited scope for developing our
understanding and so we need more studies to examine genetic determinants in human
subjects so that we are better able to contextualise findings.
Few multidisciplinary studies were found on the reduction in harmful substance use and
harmful gambling. We suggest future multidisciplinary work in the addiction field would
facilitate the development of a more nuanced understanding of addiction that incorporates
evidence from across the biomedical and social sciences. Such research would also help us to
better understand the interplay between the different determinants identified, enabling a
more targeted and individual approach to reducing the harm associated with substance use
and gambling, and to promote the recovery of harmful users without formal treatment
interventions. Moreover, future multidisciplinary work in this area would facilitate the
contextualisation of research results across the different scientific disciplines. Only by working
in this multidisciplinary manner will the research findings of different disciplines be best
utilised to tackle the multi-faceted problem of addiction.
Finally, the “four factor model” outlined above (p.34) is a heuristic concept of broad themes
that are perceived to play a relevant role in stimulating, processing and maintaining effective
self-change to reduce substance use and gambling related harm. Social conditions, individual
preparedness, self-efficacy and cognitive control, as well as a supportive social environment,
are seen as relevant factors, but many details are unknown: Which determinants stimulate the
onset of change processes? Are all determinants equally relevant? Do individual differences
matter? How can we best support effective change? These are key questions for further
research.
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4.3.2 Implications for policy
We have identified five implications for policy from our synthesis of evidence on the
determinants of a reduction in harmful substance use and gambling. Research funding should
be directed to the following three important areas for the development of understanding:
1. Self-change of harmful substance and non-substance use behaviour, to maximise
the potential of self-change in harmful behaviours and reduce the burden on
healthcare and drug treatment services.
2. Longitudinal studies in the biological field that both strive to contextualise biological
research within a human context and that allow the predictors of transitions
between stages in the development of harmful substance and non-substance use
disorders to be identified.
3. Multidisciplinary research that encourages diverse disciplines to work together to
develop a more nuanced, contextualised understanding of self-change.
Further policy implications beyond research funding include:
4. We have a more detailed understanding of factors affecting reductions in harm at
the social environmental level and policy is also relatively easily able to focus at this
level, so we could target here for maximum impact. Evidence suggests that targets
such as advertising controls and limits on the availability and accessibility of
substances and gambling would be successful in reducing harmful use.
5. Harm reduction is an important part of decreasing the harm experienced from
substance and non-substance use disorders. Many countries have already taken
steps to reduce the harm from some substance use behaviours, such as drug
injection, and further harm reduction strategies should be pursued to generate
additional returns.
4.3.3 Implications for practice
For practitioners, we support the use of the “four factor model” outlined above to stimulate
and support self-change to reduce harm. Each of the individual and social components within
the model can be addressed. For example, we can:


Influence people to feel the need to change through shaping social conditions,
improving health education on early risk factors, and educating and motivating
significant others t(e.g., family or friends) to discuss harmful substance use and
gambling early.



Support individuals to improve their self-efficacy through training and the help of
significant others.



Improve cognitive control through simple training tasks in self-help manuals. Severe
deficits in this area, such as impaired cognitive control or high impulsivity, might be risk
factors impeding effective self-change and signal the need for professional treatment.



Provide emotional and technical support for both changes in behaviour and
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maintenance of change, for example through family, friends and work colleagues.
These groups might be educated and motivated by public activities to improve
awareness of substance and non-substance use disorders.
4.4 Conclusions
In recent decades, research in the field of a reduction in harmful substance use and gambling
has focused on 1) developing and testing effective professional treatments and 2) motivating
more subjects to enter treatment, as utilization rates are currently low. However, a significant
increase in treatment system use would be extremely expensive and unsustainable given
current service provision and budgets. Therefore, we need an alternative approach to a
reduction in harmful substance use and gambling.
From epidemiological studies, we know that a large proportion of subjects who use
substances or gamble in a harmful way do engage more or less effectively in self-change
processes to reduce harm. These “natural recoveries” are widely under-researched and as
such are neglected within public health approaches. This report represents the first time that
researchers from a wide variety of scientific disciplines and approaches have collaborated
interdisciplinarily to collect and critically examine the determinants of these self-change
processes, and then derive first implications for research, policy and practice.
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