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Foreword

It is o great pleasure to introduce this EMCDDA Insights publication on models and
theories of addiction. Addiction continues to be one of the key concepts in the
scientific and policy debate around drug use and interventions, and lies at the very
heart of the responsibilities of this agency. The diverse approaches presented here
have been developed by different academic disciplines and are a reminder of the
fact that addiction is a multifaceted problem. Without doubt, both understanding it
and developing interventions to combat it will benefit from a broad perspective—one
that goes beyond the ‘brain disease’ model or purely sociological or economic
approach. With a view to encouraging debate, as well as a common understanding
of this complex concept, this report presents a compendium of models of addiction
placed within an integrated framework.

The EMCDDA commissioned this report in order to increase understanding of the
nature of addiction, highlighting the lessons that alcohol, tobacco and
non-pharmacological addictions can provide for understanding addiction to illicit
drugs, and vice versa. The addiction concept is central to our work, and the various
models and theories are presented here against a background of recent debates in
the scientific community. While it is clear that drug problems are correlated with a
range of factors, addiction is undoubtedly a central factor. It is also apparent that in
many ways addiction is a phenomenon that is not limited to illicit psychoactive
substances, indeed, pharmacological agents. This discussion does not stop at
substance-based problems and includes phenomena such as gambling or compulsive
use of the Internet. We note that a number of European countries have established
centres of addiction that potentially cover the full range of addictive behaviours.
One important conclusion is, therefore, that it is both possible and desirable to
undertake a broader analysis of addictive behaviours than is currently practised.

For those in the business of drug research and monitoring, it raises some central
questions, such as whether we should continue to monitor addictive use by substance
or at a more general level.

Importantly, this report progresses from a presentation of addiction theories to an
exploration of their consequences for interventions. Utilising an integrative
framework, it is proposed that combating addiction requires an analysis of the
capabilities, opportunities and motivations needed for change in an individual or
target population, followed by a selection of appropriate responses from a range of



Models of addiction

interventions. Making use of this approach not only provides the reader with the
possibility of keeping an overview on the perspectives taken by the existing different
models of addiction, but also allows for the selection of policy and practice
interventions based on the behavioural targets, and which in the long run, should
enable the development of more effective response strategies.

Wolfgang Gétz
Director, EMCDDA
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Executive summary

Addiction is a global problem that costs many millions of lives each year and causes
untold suffering. It can involve ingesting licit and illicit psychoactive drugs (e.g.
alcohol, nicotine, opioids, stimulants, steroids, prescription pqinki”ers, sedatives or
cannabis) or other kinds of activity (e.g. gambling, computer gaming). The science
of addiction has advanced to a point at which it is timely to examine the wide range
of underlying mechanisms that have been identified and assess what these imply for
the development of a comprehensive strategy for combating the problem. This report
reviews theories of addiction that have been proposed, with a view to generating an
overarching framework or model that captures all the main elements. It then
examines how this model can be applied in assessment, prevention and treatment.
The main conclusions are given below. The analysis and conclusions in this report
are offered as a framework for discussion.

Definitions of addiction vary, but all involve the notion of repeated powerful
motivation to engage in an activity with no survival value, acquired through
experience with that activity, despite the harm or risk of harm it causes. Definitions
of addiction include ‘a primary, chronic disease of brain reward, motivation,
memory and related circuitry ... reflected in the individual pursuing reward and/or
relief by substance use and other behaviours’ (American Society of Addiction
Medicine) and ‘a condition of being abnormally dependent on some habit,
especially compulsive dependency on narcotic drugs’ (www.thefreedictionary.com).
Although these definitions do capture important features of addiction, they either
focus on just one aspect of it or use terms that cannot be interpreted clearly.
Analysis suggests that the key features that definitions attempt to capture are that
addiction involves repeated powerful motivation to engage in an activity; it is
acquired through engaging in the activity; the activity does not involve innate
programming because of its survival value; and there is significant potential for
unintended harm. This need not be limited to substance use or abuse.

Numerous mechanisms underlying addiction have been discovered, and these have
spawned a multitude of models, each of which addresses a part of the problem. A
large number of models of addiction describing these mechanisms have been
proposed. The models are very heterogeneous and do not fall into a neat
hierarchical classification. However, for heuristic purposes they can be classified in
terms of whether they focus on individuals or populations. Those that focus on
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individuals can be grouped into (1) those that focus on what has been termed
‘automatic processing’ (associative learning, drives, inhibitory processes and
imitation, none of which requires self-reflection and which can be investigated using
studies with non-human animals) and (2) those that focus on reflective choice
processes (conscious decisions to behave in a particular way after a comparison of
the costs and benefits), whether ‘rational’ (involving reason and analysis) or ‘biased’
(subject to emotional or other processes that distort the decision-making process).
Cutting across the automatic—reflective distinction are theories that (3) focus on
different types of goal (positive reward, acquired need and pre-existing need). In
addition, there are (4) integrative theories that combine elements of automatic and
reflective choice models, (5) theories that focus on change processes and (¢)
biological theories that describe the neural mechanisms thought to be involved in
addiction. Models that take a population perspective include (7) social network
theories, (8) economic models, (9) what might be termed communication/marketing
models and (10) ‘systems’ models.

An overarching model of behaviour (the COM-B model, which recognises that
behaviour arises out of capability, opportunity and motivation) can be usefully
applied to understanding addiction. It is evident from the research literature that an
integrated model merits consideration that can encompass the full range of concepts
in the above models. This would ideally recognise both the intra- and extra-
individual factors involved and the interactions among them. An overarching model
of behaviour has been proposed that recognises that behaviour (B) arises from three
necessary conditions: capability (C), opportunity (O) and motivation (M). Such a
model could potentially address this need. The model would not be a replacement
for specific theories but rather provide a framework in which they could be
understood and applied. Under this COM-B model, addiction could be viewed in
terms of the psychological and physical capabilities possessed by individuals (e.g.
the capacity for self-regulation, the ability to learn from punishment, the ability to
formulate and adhere to personal rules), opportunities afforded by the social and
physical environment (e.g. social and environmental cues, availability of alternative
sources of reward, financial costs of the activity) and the competing motivations
operating at relevant moments (e.g. need for emotional blunting, need for
belonging, anticipation of pleasure or satisfaction, anticipation of relief from
craving, fear of disapproval). The motivations may be ‘reflective’ in the sense that
they involve analysing the costs and benefits of a given course of action (e.g. the
belief that an activity is ‘wrong’ or ‘harmful’) or ‘automatic’ in the sense that they
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involve drives, emotional processing and habits (e.g. an intense feeling of the need
to engage in an activity).

The PRIME theory of motivation may provide a useful framework for understanding
the motivational aspects of addiction. It is an integrative model of motivation that
describes how ‘reflective’ and ‘automatic’ processes interact to control our behaviour
and how these can promote addiction and recovery. Motivation is an important
component of the COM-B model and consists of all the brain processes that energise
and direct behaviour. The PRIME theory of motivation integrates existing models
including learning theory, decision theory, self-control theory, identity theory and
drive theory. It provides a framework for understanding how capability, opportunity
and motivation interact and how the system as a whole can become disordered, as
in the case of addiction.

It is useful to distinguish factors that influence (1) initial enactment of the behaviour,
(2) development of addiction, (3) attempts at recovery or mitigation and (4) relapse;
however, there is also some commonality. Different factors have been found to
influence the four phases of the addiction life cycle. These factors vary across
different cultural contexts and different individuals. There is also considerable
overlap in the factors that influence the different phases. This means that certain
interventions (e.g. population-level interventions to restrict access or increase the
financial cost) can impact initiation, development, attempts at recovery from
addiction and the success of those attempts.

Population estimates of the prevalence of addiction based on diagnostic criteria
present considerable challenges. Consideration should be given to estimates based
on the numbers of people engaging in a particular activity that is known to have
significant addictive potential at a level which, in a population, involves significant
harm. The multifaceted nature of addiction and involvement of intra-individual and
environmental factors limits the value in seeking to determine the prevalence of
addictions per se in populations. The resulting figures will vary substantially in terms
of the thresholds of harm and strength or chronicity of motivation to engage in the
behaviours. For the purposes of assessing the extent of the problem and need for
interventions for different types of addiction, an alternative approach (and the one
most commonly used in practice) is to assess the number of people engaging in a
behaviour which is known to have significant addictive potential at a level that, on
average, will cause significant harm (e.g. the prevalence of any tobacco use or
alcohol consumption above a risk threshold). Assessment of addiction in individuals
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and populations for the purposes of understanding and intervention could potentially
involve all aspects of the COM-B system including capacity for self-regulation,
environmental drivers, and wants and needs met by the addictive behaviour.

A comprehensive framework for developing behaviour change interventions has
been developed that could potentially be used to develop an intervention strategy for
combating addiction. The COM-B model of behaviour has been linked to a system
for developing an intervention strategy to achieve behaviour change. This identified
a set of nine infervention functions (education, persuasion, incentivisation, coercion,
training, restriction, environmental restructuring, modelling and enablement) and a
system for selecting these on the basis of an analysis of what is driving the current
behaviour and what is needed to achieve the new ‘behavioural target’. The initial
selection of intervention functions then leads to identification of specific behaviour
change techniques (BCTs) that deliver these functions and policies (e.g. legislation,
fiscal measures, service provision, communication/marketing) that enable them.

Different intervention strategies might be needed for different addictive behaviours,
different populations and individuals and different contexts. For example, if there is
only weak motivation to cease the activity because of lack of a true understanding of
the harms, it may be sufficient to educate about those harms. In a situation in which
an individual’s behaviour is strongly under the control of immediate environmental
triggers, environmental restructuring interventions may be appropriate. If an
addictive behaviour is being driven powerfully by the need to relieve or blunt
emotional distress, then enabling interventions that provide an alternative source of
relief may offer a solution. If an addiction is being driven largely by an acquired
self-perpetuating drive arising out of the pharmacological actions of a drug,
recovery may be promoted by alternative medications such as partial agonists. In
general, however, a multifaceted approach that addresses the system as a whole is

likely to be needed.

Multiple addictions and co-morbidities can arise from mutually interacting processes
within any part of the COM-B system. The presence of more than one type of
addiction concurrently, and the combination of addiction and other psychological
problems, can be viewed as arising from common aetiology in terms of capabilities,
motivation and opportunities and from the way in which these interact with each
other. For example, child abuse, leading to low self-esteem, can have multiple effects
in terms of a lack of self-protective motives or even motives for self-harm as well as
impaired skills for self-regulation, a need for relief from depression or anxiety and
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engagement with a subculture that provides opportunities for particular kinds of
activity including use of particular licit or illicit drugs depending on social and other
factors. From such a perspective, an important starting point for prevention and
treatment would be to identify appropriate entry points into the COM-B system to
achieve change that spreads throughout the system.

Conclusions. The diverse models of addiction reflect the fact that it is a multifaceted
problem. Understanding it and developing interventions to combat it may benefit
from a broad perspective that goes beyond the ‘brain disease’” approach or purely
sociological or economic approaches. One way to bring these approaches together
is to understand behaviour in terms of the interaction between the motivations and
capabilities of individuals and the opportunities afforded to them. Particular types of
activity, including the use of some psychoactive drugs, lead to changes in that
system, resulting in repeated powerful motivations to continue the activity despite the
potential harm. Under such an integrative framework, combating addiction would
involve an analysis for a given target population or individual of the capabilities,
opportunities and motivations concerned and the necessary changes to achieve the
desired change in behaviour, then selecting from the range of intervention functions
(e.g. education, coercion, environmental restructuring, enablement) best suited to
achieving that.

Making use of this complex approach not only provides the reader with the
possibility of keeping an overview on the perspectives taken by the existing different
models of addiction, but also allows us to systematically analyse and select
approaches at policy and intervention level based on the behavioural targets of the
intervention.
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Chapter 1: Background, scope and aims

1.1 The EMCDDA

llicit psychoactive drug use, excessive alcohol consumption, tobacco use and
problem gambling create serious harm both to those individuals who engage in such
practices and to society as a whole (World Health Organization, 2002). The
European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) was
established in 1993 to provide the European Union (EU) and its Member States with
up-to-date information on European drug problems and a solid evidence base on
which to develop policies to combat these. It also helps practitioners and researchers
working in the field to identify best practice and fruitful avenues for future research.
Although the EMCDDA is primarily European in focus, it also works with partners in
other world regions, exchanging information and expertise. Collaboration with
European and international organisations in the drugs field is also central to its work
as a means of enhancing our understanding of the global drugs phenomenon.

As part of its role in establishing the evidence base on drug problems, the EMCDDA
is interested in developing a better understanding of the psychological and social
causes of those problems. While it is clear that drug problems do not stem
exclusively from addiction, addiction does play a major role. It is also apparent that
addiction is a phenomenon that is not limited to illicit psychoactive drugs or, indeed,
pharmacological agents. A number of European countries have established centres
of addiction that potentially cover the full gamut of addictive behaviours. Therefore,
the EMCDDA commissioned this report in order to provide a clearer understanding
of the nature of addiction, the lessons that addiction to alcohol and tobacco and
non-pharmacological addictions can provide for understanding addiction to illicit
drugs and the extent to which understanding illicit drug addiction can shed light on
other addictions.

1.2 Scope

The report reviews models specific to addiction as well as more general ones that
have been widely used to help understand addiction. What constitutes a ‘model’ is
interpreted quite broadly in order to encompass general theoretical approaches as
well as specific theories. The terms ‘theory’ and ‘model’ are often used
interchangeably, although in some cases one term is slightly more appropriate — a

18
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theory being a specification of a set of hypothetical causal connections between a
set of elements or constructs and a model being a description of links between
observable elements or constructs. Thus, theories are explanatory whereas models
can be purely descriptive.

The report does not examine detailed specific mechanisms relating to individual
addictive behaviours, such as the role of the gamma-aminobutyric acid system in
nicotine reward (Berrendero et al., 2010). Addiction and dependence are
considered synonymous (see Table 2.1 on p. 22). Addictive behaviours that do not
involve psychoactive drugs are included.

This report covers some of the issues that are also the subject of ALICE RAP, a large
European Community (EC)-funded project aimed at assessing the conceptualisation
and assessment of addiction within the current European context (ALICE RAP Project,
2011). ALICE RAP involves a much more extensive series of investigations, but it is
hoped that this report will help inform the project.

1.3 Aims

This report aims fo:

a. summarise the main theoretical approaches to understanding addiction and
create a complete set of key concepts that need to be captured by a
comprehensive theory of addiction, including what might be termed ‘behavioural
addictions’;

b. present an overarching model as a framework for capturing the concepts and
evidence and compare different addictive behaviours in terms of the overarching
framework; and

c. discuss the possible implications of this framework for assessment and
measurement and for intervention strategies.

Following these aims, the EMCDDA wishes to support drug policy with a
comprehensive definition and understanding of the term ‘addiction’, reflecting
scientific developments and debates over recent years. This publication should help
to answer the question not just of how far different types of addiction are similar in
phenomenological and aetiological respects, but also of how we can target
interventions to stop ‘addiction’ or at least limit its negative effects.
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This report will aim to broaden the views of this field, which has caused numerous
problems in the past, by bringing together constructs that have been developed
around illicit and licit substances, substance- and non-substance-related forms of
behaviour and by making use of biological, sociological and psychological
concepts.

20
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Chapter 2: Defining addiction

Before considering the range of models of addiction that have been proposed, it is
necessary to define how the term will be used in this report. Addiction has been
defined in different ways at different points in recent history and even now there
are numerous partially overlapping definitions in the technical and general

literature (see Table 2.1). This is because it is a multifaceted, socially defined

construct rather than a physical entity with clear, uniquely defined boundaries.

Some people and organisations prefer to avoid the term ‘addiction’ altogether

because of pejorative connotations, while others make a distinction between
‘addiction’ and ‘dependence’. This report uses the term ‘addiction’ rather than
dependence, but it incorporates into the term the features covered by major

definitions of dependence.

Table 2.1: Examples of definitions of addiction

Definition (source)

Comment

Addiction is a primary, chronic disease of brain reward,
motivation, memory and related circuitry. Dysfunction in these
circuits leads to characteristic biological, psychological, social
and spiritual manifestations. This is reflected in the individual
pursuing reward and/or relief by substance use and other
behaviors. Addiction is characterized by impairment in
behavioral control, craving, diminished recognition of
significant problems with one’s behaviors and interpersonal
relationships, and a dysfunctional emotional response. Like
other chronic diseases, addiction often involves cycles of
relapse and remission. Without treatment or engagement in
recovery activities, addiction is progressive and can result in
disability or premature death (American Society of Addiction
Medicine)

This considers addiction as
a brain disease, which
implies that it requires
treatment. It neglects
environmental and social
forces at play and the facts
that it involves a continuum
and that many individuals
‘recover’ without treatment

Compulsive physiological and psychological need for a habit-
forming substance or the condition of being habitually or
compulsively occupied with or involved in something (The
American Heritage Dictionary, 4th edition)

Broadly based, but transfers
the burden of interpretation
onto words such as
‘compulsive’, ‘need’ and

‘habit’
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Definition (source)

Comment

A physical or psychological need for a habit-forming
substance, such as a drug or alcohol. In physical addiction,
the body adapts to the substance being used and gradually
requires increased amounts to reproduce the effects originally
produced by smaller doses. A habitual or compulsive
involvement in an activity, such as gambling (The American
Heritage Science Dictionary)

As above, but provides a
clear definition of ‘physical’
addiction, which represents
only a small part of the
problem of addiction as it is
currently construed

The condition of being abnormally dependent on some habit,
esplecially] compulsive dependency on narcotic drugs (Collins
English Dictionary)

Transfers the burden of
inferpretation onto
‘abnormal’” and ‘compulsive’

Addiction is a persistent, compulsive dependence on a
behaviour or substance. The term has been partially replaced
by the word dependence for substance abuse. Addiction has
been extended, however, to include mood-altering behaviours
or activities. Some researchers speak of two types of
addictions: substance addictions (for example, alcoholism,
drug abuse, and smoking); and process addictions (for
example, gambling, spending, shopping, eating, and sexual
activity). There is a growing recognition that many addicts,
such as polydrug abusers, are addicted to more than one
substance or process (Gale Encyclopaedia of Medicine)

Brings in the concept of
persistence but transfers the
burden of inferpretation
onto ‘compulsive’ and
‘dependence’

A compulsive, uncontrollable dependence on a chemical
substance, habit, or practice to such a degree that either the
means of obtaining or ceasing use may cause severe
emotional, mental, or physiologic reactions (Mosby’s Medical
Dictionary, 8th edition)

The use of the term
‘uncontrollable’ rules out
cases in which an individual
is struggling but is
successfully (for the time
being, at least) controlling
the behaviour

(Substance dependence) A preoccupation with and
compulsive use of a substance despite recurrent adverse
consequences; addiction often involves a loss of control and
increased tolerance, and may be associated with a biological
predisposition to addiction. 1. A physiologic, physical, or
psychological state of dependency on a substance — or
pattern of compulsive use, which is characterised by
tolerance, craving, and a withdrawal syndrome when intake
of the substance is reduced or stopped; the most common

Deals with only substance
use and includes a set of
features that, although
common, are not always
present
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Table 2.1 (continued)

Definition (source) Comment

addictions are to alcohol, caffeine, cocaine, heroin,
marijuana, nicotine — the tobacco industry argues that
nicotine’s addictive properties are unproven, amphetamines.
2. A disorder involving use of opioids wherein there is a loss
of control, compulsive use, and continued use despite adverse
social, physical, psychological, occupational, or economic
consequences. 3. A neurobehavioral syndrome with genetic
and environmental influences that results in psychological
dependence on the use of substances for their psychic effects;
addiction is characterised by compulsive use despite harm

(McGraw-Hill Concise Dictionary of Modern Medicine)

(Substance dependence) Repeated use of a psychoactive Includes a detailed
substance or substances, to the extent that the user (referred description of substance

to as an addict) is periodically or chronically intoxicated, dependence including
shows a compulsion to take the preferred substance (or features that are not always
substances), has great difficulty in voluntarily ceasing or present

modifying substance use, and exhibits determination to obtain
psychoactive substances by almost any means. Typically,
tolerance is prominent and a withdrawal syndrome frequently
occurs when substance use is interrupted. The life of the
addict may be dominated by substance use to the virtual
exclusion of all other activities and responsibilities. The term
addiction also conveys the sense that such substance use has
a detrimental effect on society, as well as on the individual;
when applied to the use of alcohol, it is equivalent to
alcoholism. Addiction is a term of long-standing and variable
usage. It is regarded by many as a discrete disease entity, a
debilitating disorder rooted in the pharmacological effects of
the drug, which is remorselessly progressive. From the 1920s
to the 1960s attempts were made to differentiate between
addiction and ‘habituation’, a less severe form of
psychological adaptation. In the 1960s the World Health
Organization recommended that both terms be abandoned in
favour of dependence, which can exist in various degrees of
severity. Addiction is not a diagnostic term in ICD-10, but
continues to be very widely employed by professionals and
the general public alike (World Health Organization Lexicon
of Alcohol and Drug Terms)
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Table 2.1 (continued)

Definition (source) Comment

(Substance dependence) When an individual persists in use of | Introduces the notion of
alcohol or other drugs despife prob|ems related to use of the continued use despife
substance, substance dependence may be diagnosed. harmful effects
Compulsive and repetitive use may result in tolerance fo the
effect of the drug and withdrawal symptoms when use is
reduced or stopped (Diagnostic and Statistical Manual of
Mental Disorders, 4th edition)

It is apparent that some definitions focus exclusively on drugs, yet it is clear that
behaviours such as gambling can become problematic and dominate people’s lives.
Some definitions refer to withdrawal symptoms even though these need not occur
nor be a primary driver behind the compulsive behaviour. Some refer to the
development of tolerance, again despite the fact that tolerance need not occur. Some
focus on brain abnormality, even though individuals can clearly exhibit all the signs
of addiction in one set of circumstances and yet, with the same brain, not in others.
Loss of control, or impqired control, is another common theme, even though this
would exclude the possibility of addiction where no attempt was being made to exert
control.

Definitions serve a purpose, so different definitions may be needed for different
purposes. The key purpose of the definition used in this report is to provide a basis
for describing and explaining repeated occurrence of behaviours that appear to be
purposeful and not aimed at causing harm but from which harm typically ensues
and where ignorance of this, or lack of concern about it, is not an adequate
explanation. The explanation lies in a distortion of the individual’s motivational
system and/or an environment that promotes the behaviour pattern. Such a broad
definition is needed in order to develop a comprehensive intervention strategy to
combat it.

It is widely recognised that, for many people, the use of drugs such as alcohol,
nicotine, heroin, cannabis, amphetamines, benzodiczepines and cocaine falls into
this category (National Institute on Drug Abuse, 2011). It is also recognised that
eating palatable foods, gambling, using the Internet, purchasing behaviour and
sexual behaviours can also be addictive (Padwa and Cunningham, 2010).
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The definition needs to exclude behaviours for which there appears to be no
purposeful motivation, such as tics and mannerisms, dysfunctional breathing and
seizures. Bulimia nervosa involves aspects of addiction (Davis and Carter, 2009;
Speranza et al., 2012), but it is generally considered to be at its margins. It may be
suggested that bulimia should be excluded because there appears to be an element
of self-harm as a motive (Claes and Vandereycken, 2007). However, the same could
be said to be true of more prototypical addictive behaviours. A more important
distinction is that it involves dysregulation of innately programmed behaviour
patterns that are important to survival rather than acquisition, through learning, of
behaviour patterns that have no adaptive biological function. Obsessive-compulsive
disorder also involves aspects of addiction (Modell et al., 1992), but is similarly
typically excluded because the behaviour appears to be driven by anxiety relief.
Psychopathic behaviour involving a desire to harm others is excluded because the
prob|em arises from the nature, rather than the strength, of the desire.

One feature of addiction that is implicit, and not included in prevailing definitions,
but which is nonetheless fundamental, is that it arises as a result of engaging in the
addictive behaviour. Thus, enacting the behaviour and experiencing the
consequences of the behaviour are essential to the development of addiction.
Moreover, while dysregulation of innately programmed behaviours important to
survival can have important commonalities with addiction, the term is usually
restricted to learned behaviours with no adaptive biological function.

Table 2.2 shows a number of examples that test the concept of addiction and help
define its boundaries. This can help us to arrive at a definition that meets the needs
of policymakers and clinicians, whose goal is to reduce the harm to individuals and
society caused by particular kinds of activity.
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Table 2.2: Scenarios to test definitions of addiction

An individual is addicted if he or she...

An individual is not addicted if he or she...

e feels a need to take benzodiazepines
every evening in order to sleep when, in
fact, they do not help.

® is engaging in antisocial and personally
harmful activities in order to be able to
smoke crack cocaine.

e experiences powerful desires to smoke
cannabis, which overwhelm prior
decisions to desist.

e has his or her life dominated by using
heroin and obtaining the money to buy
heroin.

e develops a powerful need to drink alcohol
in an escalating pattern of consumption.

e continues to engage in a behaviour to an
extent that he or she recognises it as
harmful despite having tried to stop.

e regularly experiences a powerful desire to
engage in the behaviour.

e has not smoked cigarettes for 4 weeks but
still experiences strong urges to smoke.

e does not smoke every day but has tried to
stop smoking completely and failed
several times.

e drinks alcohol in the mornings to relieve
feelings of anxiety.

e has not drunk alcohol for 3 months but
still gets strong cravings for it.

e spends hours each day gambling online
and steals to cover the costs.

e eats too much food high in saturated fats.

e feels a strong motivation to try alcohol but
has not yet done so.

e does not feel a powerful desire to engage
in the behaviour in situations when it
would normally occur.

e takes medication every day to relieve
chronic pain.

e has antisocial personality disorder,
Tourette syndrome or obsessive—
compulsive disorder without other
behavioural problems.

e takes a psychoactive drug for the
pleasurable experience but does not
experience a powerful desire to take the
drug when it is not available.

® gains satisfaction from an activity and
self-consciously decides that the benefits
outweigh the costs, and shares this
analysis with society.

e drinks heavily but can easily go for
several months without drinking.

e gambles heavily but not to a point where
it is causing significant harm.

* is motivated to harm others.

Putting all of the above together, the definition of addiction adopted in this report is

therefore as follows:

A repeated powerful motivation to engage in a purposeful behaviour that has no

survival value, acquired as a result of engaging in that behaviour, with
significant potential for unintended harm.
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Note that, unlike some existing definitions, this definition does not mention impaired
control, conflict, need, withdrawal symptoms, craving or other putative mechanisms.
The reason is that the definition has to be able to define the domain of interest but,
as far as possible, avoid prejudging the underlying mechanisms, which may vary
from case to case. The accumulated evidence indicates that impaired control,
conflict, craving and so on are not necessary features of addiction even though they
are frequently observed and have to be accounted for in any comprehensive theory.
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Chapter 3: Summarising theories and
models of addiction — methods
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In order to gain a comprehensive mapping of the main models of addiction, a
systematic literature search was conducted using Web of Science and Scholar
Google with the following search terms:

addiction or dependence or alcohol or nicotine or smok* or tobacco or
cannabis or gambling or opiat* or stimulan* and theory or theories.

There may be models specific to other addictive behaviours (e.g. to Internet games)
but the behaviours canvassed cover the core addictions that are widely recognised
as such. Sources included articles, books, reports or book chapters. Summaries and
abstracts were used to identify unique theories or models and these were
catalogued. In addition, experts in the field were consulted and theories added if
these had not previously been identified.

The process of identifying and reviewing theories is made problematic by the fact
that some descriptions are very general and involve little more than a statement of
an approach or orientation, whereas others are very specific. Theories may also be
described slightly differently across various accounts or may differ in their
formulations. Many also evolve over time. Some theories are clearly labelled as
such, whereas others express theoretical ideas but are not explicitly labelled as
theories. The review also included theories that had been, or could be, applied to
addiction even if they were not specifically developed for that purpose.

The approach taken in this review was to attempt to extract key ideas from both
explicit theories and theoretical ideas not explicitly labelled as theories, and to
classify them using an updated version of the system adopted in West (2006).

Figure 3.1 shows the classification system that has been in development since 2006
using an iterative process of drafting, discussion with colleagues and redrafting.
Clearly this is not the only classification that could be adopted and it involves a
number of compromises. It does not follow a neat hierarchy but has some element of
hierarchical structure. Thus, some of the theories could be located in more than one
category. In those cases, the choice of category has been determined by what
appears to be a dominant feature of the theory, but it is important to recognise that
the theory could have been included under a different heading. Where conceptual
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overlaps between models exist, we have attempted to focus on the specific
characteristics of each model. When a model could have been subsumed under
different groups, it was classified on the basis of the characteristics that were
understood as being at the very core of a concept.

The choice of labels for the categories requires justification. For example, the terms
‘rational’ and ‘biased’ are value laden, but in this review they are used only for
their denotative meaning. Thus, for example, the term ‘rational’ relates to the use of
reason and analysis to arrive at judgements about the preferred course of action,
whereas ‘biased’ refers to influences from emotional and other factors in the
decision-making process. No assumption is made in the use of these labels that one
approach is inherently better than another.

Most of the models focus on the individual and his or her circumstances. Thus, they
describe characteristics (e.g. frequency of injecting heroin, impulsivity, acquisition of
abnormal drives, need to escape from anxiety) possessed by the individual,
mechanisms that lead to those traits or how particular traits interact with
environmental circumstances to generate the powerful motivation to engage in the
addictive behaviour. There are others that focus on population-level variables, such
as incidence of drug-related crime, incidence of opiate overdose, aggregate alcohol
consumption, cigarette smoking prevalence and average price.

Overall, the author has followed a behavioural Understdnding of addiction,
reflecting the broad scope of models found in the literature. This approach was
thought to both include and value quite different theoretical concepts without making
a judgement. An a priori definition of addiction, for example as a brain disease
(Leshner, 1997), might have set a hierarchy of relevance for models, which could
have limited an open discussion of all concepts found.
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Figure 3.1: Classification of models of addiction

( Addiction theories )
———{ Modelling the individual )
—[ Automatic processing theories ]

——{ Learning theories |

—[ Drive theories ]

—{Inhibition dysfunction theories )

L—{ Imitation theories )
—[ Reflective choice theories ]

———{ Rational’ choice theories |

-—{("Biased’ choice theories )
——{ Goal-focused theories )

——{ Positive reward theories )

—[ Acquired need theories ]

L—{ Pre-existing need theories )
—[ Integrative theories ]

——{ Self-regulation theories ]

L—{ Broader integrative theories ]
—[ Process-of-change theories ]

L Biological theories )
—[ Population-group-level theories ]

——{ Social network theories

———{ Economic models

7[ Communication/marketing theories

L—{ Organisational systems models

]
]
]
]

Chapters 4 and 5 provide summaries of the main theoretical approaches and
examples of each. Each chapter and description of a theoretical approach begins
with a summary of the key proposition from the point of view of developing
interventions fo counter the addiction. It then briefly summarises some of the specific
theories. Most of these theories are complex and contain many facets, so only the
central themes have been drawn out.
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Addiction arises out of either pre-existing characteristics of individuals or the acquisition
of characteristics that, together with a given set of environmental circumstances, result in
powerful motivations to engage in harmful behaviour patterns.

Prevention involves protecting individuals from factors that promote addiction. Recovery
involves changing individuals or their circumstances to redress the motivational imbalance.

Individual-level theories attempt to explain addiction by reference to concepts that
apply to individuals and their circumstances. Individuals are regarded as possessing
particular dispositions and/or inhabiting particular environments that promote
addiction, through either initial engagement in the addictive activity or susceptibility
to the development of addiction once the individual has undertaken the activity and
been exposed to its consequences. Recovery from, improvement in or management
of addiction involves changes to one or more of these.

The main classes of theory can be differentiated in terms of those that focus on what
are termed ‘automatic processes’, which do not involve self-conscious analysis of the
options or reflective choice. Cutting across this are theories that emphasise positive
reward seeking versus acquisition of needs, or the presence of pre-existing needs.
Some models seek to integrate these different approaches to different degrees. These
include self-control theories (which reflect conflict between reflective and automatic
processes) and broader integrative theories. There are also theories that focus
exclusively on change processes. The above theories are usually framed at the
psychological, sociological or economic level of analysis, but there are numerous
theories that are framed at the biological level as well. Many of these theories cut
across the categories indicated above, so they are addressed separately in this
report.
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4.1 Automatic processing theories

Addicts acquire addictive behaviours through mechanisms that shape human behaviours
without the need for conscious decisions or intentions and/or influence our capacity for
self-regulation.

Prevention and promotion of recovery involve changing the environment to alter exposure
to cues and/or reinforcers, cueing and reinforcing competing behaviours and/or
improving the efficiency of inhibitory mechanisms.

4.1.1 Learning theories

Learning theories derive from studies, mainly in non-human species, in which
behaviour can be shaped by applying rewarding or noxious stimuli. This area of
theory is extremely well developed and has been applied to humans as a way of
explaining a wide range of behaviours (Mook, 1995). This body of theory differs
from theories of reflective choice in that the processes involved do not need to result
in self-conscious decisions. The rat is presumed not to think to itself, ‘If | press this
lever | will receive some food; | am hungry and | want food; therefore | will press
this lever.” The rat may experience pleasure or pain in some sense and that may be
important in the learning process, but it does not reflect on that experience and use
that information in an analysis of the pros and cons of lever pressing.

When learning theory is applied to humans, the presumption is that we have
retained the brain mechanisms that lead a rat to learn to press a lever for food or
avoid an electric shock. Furthermore, these mechanisms continue to shape our
behaviour. Therefore, the positive experiences, or avoidance of or escape from
negative experiences, afforded by addictive behaviours drive behaviour through the
creation of motivational states (e.g. wanting, needing, craving, urges, impulses, etc.)
that are not reflective or based on reflective analysis.

Addiction arises because certain activities are powerfully rewarding and become
more so through exposure.

Theory

Addiction involves learning associations between cues, responses and powerful positive or
negative reinforcers (pleasant or noxious stimuli).
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Evidence

* Non-human species can acquire addictive behaviour patterns through repeated
pairing of cues, responses and reinforcers (Ahmed, 2011).

* At least some human addictive behaviours appear to show acquisition and
extinction patterns predicted by operant and classical conditioning theory — see
below for examples of learning theory (Hyman et al., 2006).

¢ At least some addictive behaviours appear to involve automatic habit mechanisms

(Tiffany, 1990).

Limitations

e This kind of theory does not account for the role of self-conscious intentions,
desires or beliefs that have not been acquired through experience (Vuchinich and
Heather, 2003).

e Treatments aimed at promoting recovery using cue-exposure techniques have not
proved successful to date (Conklin and Tiffany, 2002), although promising lines of
research continue (Kaplan et al., 2011).

Examples

Operant learning theory (operant conditioning): This is a general theory of behaviour
change in which, in the presence of particular cues, experience of positive and negative
‘reinforcers’ increases or decreases the likelihood of occurrence of a behaviour on which it
is contingent (Mook, 1995). Positive reinforcers are events that increase the frequency of
prior behaviours, whereas negative reinforcers are events that decrease that frequency or
which will lead to behaviours that achieve avoidance or escape from them. Operant
condifioning is a very widely studied subject and probably the single most powerful body
of theory in motivational psychology. The paragraphs that follow provide only a very
broad overview.

A trainer might get a dog to stand on its hind legs at his or her command by giving
it highly palatable food for doing so. The tasty food is a positive reinforcer. The
process is ‘automatic’ in the sense that the dog is presumed not to self-consciously
decide to rear up because it weighs up the costs and benefits of doing so; rather,
the command acts as a stimulus that triggers the ‘image’ of the food, which leads to
anticipated ‘pleasure’ (although the dog would not be able to reflect on this
emotion), which in turn triggers the behaviour.
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Negative reinforcement involves inducing behaviour which ferminates or avoids an
aversive stimulus. Thus, most animals will readily learn to respond in order to avoid
electric shocks as long as it is made clear by means of some kind of signal that the
shock will be delivered if the animal does not respond. This is known as ‘signalled
avoidance’ learning. Unsurprisingly, it is much harder for animals to learn to avoid
aversive stimuli when no signal is given (‘unsignalled avoidance’); in such situations,
the animal will often develop ‘learned helplessness’ (Seligman, 1972), in which it
simply takes the aversive stimulus and makes no attempt to avoid it. ‘Escape learning’ is
the term given to a situation in which an animal learns to engage in a particular action
in order to terminate or reduce an aversive experience.

Punishment is the term used when the frequency of a behaviour is reduced because
it is followed by an aversive stimulus or termination of a positive stimulus. Table 4.1
shows the major terms used in operant learning theory. For a more detailed
description see Mook (1995).

Table 4.1: Major terms in operant learning theory

Type of reinforcement
contingency

Description

Example

Positives
reinforcement

A neural adaptation which increases
the likelihood of a response to a given
cue when, in response to the cue, a
behaviour is followed by a positive
reinforcer or reward

At a party the positive
experience following nasal
ingestion of cocaine increases
the likelihood that this activity
will be repeated in similar
situations in the future

Negative
reinforcement

A neural adaptation which increases
the likelihood of a response which
leads to avoidance of, or escape from,
a negative reinforcer or aversive
stimulus

Heroin addicts learn to seek out
and ingest heroin to avoid or
escape from aversive heroin
withdrawal symptoms

Punishment A process in which a behaviour For some teenagers, the
becomes less likely to occur as a result | coughing, nausea and other
of it being followed by an aversive symptoms experienced when
stimulus or termination of a positive they first try to inhale cigarette
stimulus smoke deters them from doing it
again
Extinction A process whereby, when a response | Pharmacological blockade of the

that was maintained by a positive
reinforcer is no longer followed by a
reinforcer, its likelihood of occurrence
is reduced

opiate receptors by naxolone
can decrease the rate of heroin
injecting
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Some major discoveries in operant learning theory have provided important insights
into addictive behaviours. For example, it has been found that when a positive
reinforcer is applied intermittently and unpredictably it can lead to very high rates of
response that are resistant fo extinction. This is known as a ‘variable ratio schedule
of reinforcement’. Gaming machines make use of this principle by timing the
quantity and frequency of delivery of payouts (Haw, 2008).

Classic (Pavlovian) conditioning theory: Classic and operant conditioning are very
closely connected. Both involve associative learning. While operant conditioning
involves forming associations between cues and responses involving the so-called
“voluntary muscles’ through the experience of reinforcement, in classic conditioning
the association is formed between stimuli and feeling states or reflex responses by
virtue of the stimuli being immediately predictive of other motivationally or
emotionally significant stimuli (Mook, 1995).

Thus, in classic conditioning, stimuli that would normally be only weakly motivating
at best can come to have motivational power by being associated with more
powerful reinforcers. This can lead to an addictive behaviour becoming more
powerfully established than it would have done otherwise. For example, the
sensation of smoke in the throat and the sight and tactile sensations associated with
smoking acquire reinforcing properties by virtue of being associated with the
rewarding actions of nicotine. This establishes the whole behaviour chain involved in
smoking more powerfully than would be the case were it to rely on only the nicotine
reward.

This is a highly developed area of theory and important nuances have emerged. For
example, a distinction has been drawn between associative learning, in which liking
and disliking a stimulus is influenced by associations between that stimulus and liked
and disliked stimuli (termed ‘evaluative conditioning'), and traditional classic
conditioning, in which a stimulus that predicts a motivationally significant stimulus
acquires a response that anticipates it; for example, a stimulus that predicts a
pleasurable stimulus may come to generate excitement (Hofmann et al., 2010).
There is also discussion about whether, or in what circumstances, people need to be
aware of (or able to articulate) a contingency between two stimuli for conditioning
to occur (Olsen and Fazio, 2002; Pleyers et al., 2007). There is a body of evidence
that suggests that, even if awareness is not essential, it is probably facilitatory (Bar-
Anan et al., 2010).
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Incentive-sensitisation theory: Variants of this theory have become dominant in
the biological models of addiction or contributed significantly to more integrative
biological models (see point 4.5, pp. 70-73). This theory proposes that repeated
self-administration of addictive drugs leads to neuroadaptation in which the
behaviour becomes less and less under the control of anticipated pleasure (‘liking’)
and more under the control of ‘incentive salience’, the subjective manifestation of
which is ‘wanting’ (Robinson and Berridge, 2001). Thus, in the development of
addiction, a dissociation can be observed between ‘wanting’ and ‘liking’ (Berridge
et al., 2009).

Behavioural momentum and inertia theory: According to this theory, the relation
between response rates and resistance to change is akin to the velocity and mass
of a moving object. The momentum of a behaviour, which is its tendency to
continue in the absence of reinforcement or when already satiated, is proposed to
reflect the strength of stimulus—reinforcer associations rather than response-
reinforcer associations (Nevin and Grace, 2000). This means that contexts in
which an addictive behaviour occurs may play a greater role in maintaining the
behaviour than would be expected from classical operant conditioning models.
This theory is relatively new but has been applied to research into both cocaine
(Quick and Shahan, 2009) and alcohol addiction (Jimenez-Gomez and Shahan,
2007).

Implications for prevention and promoting recovery

The main implications of learning theory approaches are that prevention of addictive
behaviours must focus on removing the opportunities for potential addicts to become
exposed to the behaviours, and treatment should involve attempting to loosen the
associations between cues and rewards or cues and behaviour. For example, one
might use ‘cue exposure’ to loosen the association between reward and the
behaviour or medications that block the reinforcing actions of the addictive drug
(antagonists) (Ferguson and Shiffman, 2009).

4.1.2 Drive theories

Drive theories invoke the concept of homeostatic mechanisms that seek to keep
certain physiological parameters within specified limits (Mook, 1995). In drive
theory, automatic processes result in heightened motivational states that energise
and direct behaviours that reduce those states. Once homeostasis is reached, there
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is satiation and no need for further activity. Addictive behaviours are those that
reduce drive states — whether these are artificially induced by the behaviour or
through other means.

Theory

Addiction involves the development of powerful drives underpinned by homeostatic mechanisms.

Evidence

* Many addictive behaviours appear to follow temporal patterns suggestive of drive
states, for exc:mp|e abstinence-induced desire, ’kind|ing' and satiation (Kostowski,

2002).

* Many addictive behaviours influence, and are influenced by, naturally occurring
drive states, for example hunger (Kokavec, 2008; Yeomans, 2010).

* Subjective reports of urges to engage in many addictive behaviours have
characteristics similar to naturally occurring drive states (Shiffman, 2000).

® Physiological and neuroanatomical evidence suggests that central nervous system
(CNS) changes would lead to acquisition of abnormal homeostatic processes, for
example chronic receptor upregulation (Koob, 2008).

Limitations

¢ Not all addictions appear to follow a pattern suggestive of need for homeostasis,
and even addictions that suggest a homeostatic drive mechanism also show
evidence of other important influences (Koob and Le Moal, 2008).

Examples

The “disease model” of addiction: This model is general and has many features that
go beyond drive theory, but at its heart is the idea that addiction involves
pathological changes in the brain that result in overpowering urges to engage in
the addictive behaviour. This model has been very influential in ‘medicalising’
addiction because it construes it as a medical disorder — an abnormality of
structure or function that results in impairment (Gelkopf et al., 2002). The addicted
individual may express a sincere desire to stop the addictive behaviour and show
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evidence of making strenuous efforts to do so while at the very same time carrying
on with it.

The loss of control may be manifest over short and long time spans. Over a period
of a few hours, an alcoholic may begin a drinking session with the intention of
having one or two drinks, but finds that it is impossible to stop and more and more
drinks are consumed: the power to resist has gone. Over a longer time span, the
alcoholic, smoker, gambler or other addict may formulate a plan not to engage in
the activity, but affer a time does in fact engage in it. The addict chooses to do one
thing but repeatedly fails to put that intention into effect.

At the heart of this theory is the concept of ‘craving’. In the disease model this
has been defined as an ‘urgent and overpowering desire’ (Jellinek, 1960). One
way of thinking about this is as a feeling that impels the addict to take whatever
steps are necessary to achieve the object of the addiction. It can also be
construed as a motivational state that goes beyond feelings: it overwhelms the
individual, dominating his or her thoughts, feelings and actions to the exclusion of
everything else.

The serotonin theory of nicotine addiction: This theory arose out of the observation
that many of the symptoms of nicotine withdrawal (increased appetite for
carbohydrates, depressed mood and aggression) appeared similar to those of low
serotonin concentrations in the CNS (Hughes, 2007). It was also noted that smokers
often reported their cravings for cigarettes as feeling like hunger, which raised the
possibility that they might — at least in part — reflect a physiological drive state
very similar to that of hunger. It came to be labelled as craving because smoking a
cigarette relieved it. This led to the theory that craving for a cigarette and some
other nicotine withdrawal symptoms arose from serotonin depletion in key parts of
the CNS, which leads to an acquired drive state of ‘nicotine hunger’ (Balfour, 2004;
West, 2009). This depletion was proposed to result from disruption of the regulation
of serotonin pathways resulting from long-term nicotine use.

Control systems dynamical model of smoking urges: One of the problems with
classic drive theory accounts is their failure to take account of the highly dynamic
and fluid nature of drives. A recent theory, which uses concepts from fluid
mechanics to model the strength of ‘smoking urge’ in a time-variant manner, has
sought to address this issue (Riley et al., 2011). ‘Sensors’ monitor negative affect
(e.g. depression, anger) and other variables such as medication, exercise, positive
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affect and smoking behaviour. These and a system of ‘valves’, which adjust the
weighting applied to each variable to measure on a moment-to-moment basis,
define the strength of urges. These in turn control the decision to smoke.

Implications for prevention and promoting recovery

Drive theories of addiction imply interventions that prevent the development of
acquired drives, mitigate the impact of other drives or reduce the addictive drives
acutely during attempted recovery. On the assumption that the addictive drive states
will subside eventually if the behaviour does not occur, this kind of theory also
implies treatment by means of a period of enforced abstinence. These kinds of
theory provide insights into how naturally occurring drives such as hunger and
acquired drives relating to addiction might interact. Thus, it has been established
that craving for cigarettes is greater when smokers are food deprived (Leeman et al.,
2010) and that ingesting glucose can reduce cigarette craving (West et al., 1999).

4.1.3 Inhibition dysfunction theories

‘Impaired control’ is a prevailing theme within current definitions of addiction and
particularly those set at the neurobiological level. The control may be impaired
because the motivational forces promoting the addictive behaviour are very strong,
but it could also be because the mechanisms that lead to inhibition of such activities
are impaired (').

Theory

Addiction involves impairment of the mechanisms needed to control impulses.

Evidence

* Impulse control disorder is an important risk factor for addiction (Perry and
Carroll, 2008).

* There is neurophysiological evidence to suggest that impairment in brain
pathways involved in behavioural inhibition is involved in addiction (Goldstein
and Volkow, 2002).

(") This theme is returned to later because theories in this area tend to be expressed in terms of
biological processes that involve more than just inhibition dysfunction.
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Limitations

¢ Addiction often occurs in the absence of evidence of inhibitory dysfunction — the
association between inhibition dysfunction and addiction is moderate (Crews and
Boettiger, 2009).

e Evidence of an increase in general inhibitory dysfunction during addiction
development is present but limited (Poulos et al., 1998).

Examples

Dysfunction of inhibitory brain circuitry: The theory (Lubman et al., 2004) proposes
that in chronically addicted individuals, maladaptive behaviours and high relapse
rates should be thought of as being ‘compulsive’ in nature because of dysfunction
within inhibitory brain circuitry.

Orbitofrontal gyrus (OFG) dysfunction in cocaine addiction: This theory proposes
that repeated use of cocaine reverses the role of the OFG in response inhibition
(Goldstein et al., 2001).

Implications for prevention and promoting recovery

An obvious implication of inhibition dysfunction theories is that training in, or
medication to improve, inhibitory control may help with prevention and treatment
of addiction. Self-control training has not figured strongly in the addiction research
literature but it has been used in other areas, such as the control of aggression
(Denson et al., 2011). Medications that can improve impu|se inhibition may
include methylphenidate (Ritalin) (Goldstein et al., 2011), although it should be
noted that there are reports that this drug may in itself have addictive potential
(Kollins et al., 2001).

4.1.4 Imitation theories

There is a body of literature that is not directly focused on addiction, but is potentially
highly relevant, which is concerned with acquisition of behaviour patterns and ideas
as a result of direct exposure to models. It is well established that humans are highly
imitative in many aspects of behaviour. Obvious examples are accents and
mannerisms, but there is reason to believe that this can extend to behaviours that
have the potential to become addictive. It is also plausible that ideas and identities
can be influenced by this process. Identification (the process of creating aspects of

43



Models of addiction

one’s own identity based on the observation of others) is a well-established
phenomenon and, if that involves a potentially addictive behaviour on the part of the
model, it could be an important route into this behaviour pattern.

Theory

Addiction involves, or at least begins with, imitation of behaviour patterns and assimilation
of ideas and identities.

Evidence

¢ There are strong associations between exposure to models (whether parental,
sibling or peer group) and uptake of addictive behaviours (Kandel and Andrews,
1987).

® Exposure to models in the media is associated with greater motivation to engage
in addictive behaviours (Anderson et al., 2009; Lovato et al., 2011).

Limitations

¢ Addictive behaviours can clearly develop without direct exposure to models, and
many of those who are exposed to models do not take on that behaviour pattern.

e There is limited evidence to date that interventions based on this model are
effective in combating addiction, although it is proposed to be one component of
12-step treatment programmes.

Examples

Social learning theory: This theory proposes that people can learn by observing
others’ behaviour and the outcomes of these, that it can occur even though there
may be no change in behaviour (through observation alone) and that cognition
plays a role in learning with attention playing a critical role (Bandura, 1977). The
theory proposes that individuals need to be motivated to imitate models and that the
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process involves reward and punishment or observation of reward and punishment
being applied to others. The status of the model can have a powerful effect. The
concept of self-efficacy emerges as important in determining whether or not
behaviours occur or individuals persist with them (Gwaliney et al., 2005) (2). Social
learning theory has become a dominant theory in psychology and has been applied
to areas as diverse as education and criminal behaviour, but as yet there has been
relatively litle application to addiction.

Automatic imitation: There is a body of theory around the idea that we are
programmed to mirror or mimic aspects of behaviours or stimuli that have features
that can be present in behaviours without necessarily being aware of doing so and
without the need for motivation by reward and punishment (Heyes, 2011). This
‘automatic imitation’ is conceived of as a type of ‘stimulus—response compatibility’
effect in which features of action stimuli promote similar responses. Automatic
imitation is subject to input modulation by attention and output modulation by
inhibitory processes; it is also mediated by learned associations that cannot be
altered directly by intentional processes.

4.2 Reflective choice theories

Reflective choice involves self-conscious analysis of the options and a decision to
enact one of those options. It is widely assumed, or even taken as given, that human
behaviour results from this kind of process. Despite the common observation that
most of our behaviour in fact involves a flow of stimuli and responses, it is still held
to the case that important patterns of behaviour are governed by it. Some
proponents of this view accept that the choice is, at least to some degree, influenced
in some manner by mechanisms that lie outside conscious awareness, but they still
hold up ‘choice’ as the core process governing behaviour. For example, ‘Nudge’
doctrine proposes subtle interventions that invoke non-conscious process to shape the
‘choice architecture’ of a situation and so foster healthy or adaptive decisions

(Thaler and Sunstein, 2008).

(2) Social learning theory is one of a number of theories that could have been classified
differently under the system used in this report. It is put with other automatic processing theories
because at its heart is the concept of learning as an automatic process through vicarious
experience and there is no claim that this involves reflective analysis. However, the theory also
involves other processes that do involve reflection. Social cognitive theory evolved out of social
learning theory and places greater emphasis on reflective processes.
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Addicts choose to engage in the addictive behaviour, and recovery involves choosing not
to engage in it. The choice may be rational or biased, but always involves a comparison
of the costs and benefits.

Prevention and promotion of recovery involves altering the actual or perceived costs and
benefits and/or improving the decision-making process.

4.2.1 ‘Rational’ choice theories

Rational choice theories are commonly applied in the field of addiction and form a
basis for many of the education campaigns, legislation and fiscal policies aimed at
combating addiction. The term ‘rational’ in these theories does not mean
‘reasonable’ or ‘sensible’; it merely refers to a process whereby individuals weigh
alternative courses of action against each other and seek to apply reason and
analysis to choose between them.

According to these theories, for at least some ‘addicts” engaging in the addictive
behaviour may be preferable to the same existence without doing so. They may not
accept, or to some degree may be unaware of, the adverse consequences of the
behaviour or they may consider that the benefits outweigh the possible or actual costs.

‘Expectancies’ (sometimes referred to as ‘subjective probabilities’) are judgements
about how likely the various outcomes arising from the options are to occur. ‘Utilities’
in this kind of model are the perceived positive and negative values attached to the
possible results of adopting particular options. In a rational theory of addiction the
full weight of the explanation for the addiction lies in the ‘expectancies’ or ‘utilities’
that the addict applies to the choice process. Having encountered a drug, for
example, that provides a strong euphoriant action, it may be that the addict simply
believes that repeating the experience is worth the potential cost. If the addict puts a
low value on his or her life or health or the harm done to society or friends and
family, this would compound the problem. Similarly, the addictive behaviour may
serve a range of needs and desires that together outweigh the perceived costs.

Note that rational choice theories and the ‘biased choice’ theories in the following
section are concerned with the process by which preferences are arrived at. The
extent to which addiction involves different kinds of preferences (what might be
termed ‘inputs’ to the choice process), such as positive reward or relief from
discomfort, are addressed in subsequent sections.
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Theory

Addiction involves making a rational (in the sense that preferences are decided using
reason and analysis and then acted upon) choice that favours the benefits of the addictive
behaviour over the costs.

Evidence

* Many addicts perceive life as better with their addictive behaviour than without it
(Davies, 1997).

* Incentives and disincentives can be effective in modifying addictive behaviours, at
least in the short term (Lussier et al., 2006).

Limitations

* Expected utilities are poor at predicting relapse following decisions to cease the
addictive behaviour (Mooney et al., 1987).

* Educational interventions aimed at informing addicts or potential addicts of the
consequences of their actions often have little or no effect (Flay, 2009).

Examples

Subjective expected utility (SEU) theory: This is the most general version of rational
choice models. According to this model, individuals seek to maximise their expected
utilities by looking at the consequences of alternative courses of action and assigning
each a “utility’ and then weighting this by the likelihood of it occurring under the
different options (Edwards, 1961). They then choose the option with the highest sum
of the weighted utilities. Addicts choose a particular lifestyle because in their
estimation, and for some in redlity, it is better than the alternative as they perceive
it. There is nothing special about addiction except that it may involve highly
attractive experiences and susceptible individuals may have limited alternative
sources of pleasure. Addicts expect to receive what, for them, are more personally
valued outcomes (e.g. enjoyment, feeling of belonging to a subgroup, relief from
anxiety) as a result of continuing with their behaviour rather than ceasing it (e.g.
lower risk of dying prematurely).
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Multi-attribute utility (MAU) theory: A broad decision theory that proposes that
individuals make choices based on the positive or negative features or attributes of
those obijects, with each feature being weighted by its importance (Keeney and
Raiffa, 1976). This does not necessarily involve looking forward. Thus, a person may
weigh up the extent to which inhaling cocaine is ‘potentially harmful’, ‘exciting’,
‘cool’, “fun’, ‘rebellious’, etc. and in each case how important that is for them before
deciding to do it.

Prospect theory (Kahneman and Tversky, 1979): This is similar to the SEU theory
but notes that the function relating actual value (e.g. amount of money) and
perceived utility is distorted by counting losses as of higher utility than gains of
equivalent value, and the higher the absolute value, the smaller the difference in
utility from differences in value (Tversky and Kahneman, 1991). For example,
avoiding a loss of EUR 50 is more motivating than gaining EUR 50, and the
difference between EUR 50 and EUR 60 is greater than the difference between
EUR 5 050 and EUR 5 060. ‘Loss-chasing’ in gamblers is an example of taking
risks to avoid coming away from a session with a loss that is particularly aversive.
Thus, the way that a decision is ‘framed’ can make a difference to what is
decided. If an option is framed in terms of the losses it will avoid, it will have a
greater utility than if it is construed in terms of a gain of equivalent size (Tversky
and Kahneman, 1986).

Theory of planned behaviour (Ajzen, 1991): According to this theory (derived
from the theory of reasoned action, see Fishbein and Ajzen, 1975), we most|y act
on our intentions, which are driven by three factors: an SEU-type analysis of the
consequences, perceived control over the behaviour and perceptions of what those
who are important to us would want us to do. Persistence of addiction may be
fostered by low perceived behavioural control and/or involvement with a
normative group that approves of the addictive behaviour (Verkooijen et al.,

2007).

Protection motivation theory: Protection motivation theory is a theory originally
developed to explain responses to fear appeals (Rogers, 1975). It proposes that the
intention to protect oneself depends upon the following four factors: (1) the
perceived severity of a threatened event (e.g. a heart attack); (2) the perceived
probability of the occurrence or vulnerability (in this example, the perceived
vulnerability of the individual to a heart attack); (3) the efficacy of the recommended
preventative behaviour (the perceived response efficacy); and (4) the perceived self-
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efficacy (i.e. the level of confidence in one’s ability to undertake the recommended
preventative behaviour).

Theory of rational addiction (Becker and Murphy, 1988): This is an economic
theory that directly applies SEU theory to addiction but with some specific additional
concepts relating to this class of behaviour. This includes the notion of ‘discounted
utility’ in which the addict consistently and deliberately (rationally) applies a lower
utility to events that happen further in the future. The assumptions in this theory
conflict with what is known about addictive behaviours and has not performed well
in predicting these behaviours, but it remains one of the most widely cited theories in
the field. This type of theory is used by what might be termed ‘self-serving
rationalists’ (e.g. apologists for the alcohol and tobacco industries and neo-
conservatives) to argue that the state should refrain from interfering in the market for
legal addictive products.

Positive and negative expectancy theories: There are a range of ‘expectancy’
theories, mostly concerning alcohol use, which seek to explain consumption by
analysing its perceived positive and negative consequences (Jones et al., 2001).
These are usually simplified versions of SEU theory applied to this domain because
they usually treat the consequences as certain rather than probabilistic.

Implications for prevention and promoting recovery

These theories all predict that combating addiction involves altering the actual or
perceived costs and benefits of engaging in the behaviour. Education in schools
should tell young people about the harms of drugs, and if they are not adequately
deterred by this the criminal justice system or fiscal policy should be used in addition
to coerce addicts or potential addicts to ‘see sense’. Interestingly, in western
capitalist countries, these latter policies tend not to be used, or be used in only a
modest way, in the case of products such as alcohol, tobacco and gambling, in
which the industries involved are deeply embedded in the economic structure.

4.2.2 ‘Biased’ choice theories

Biased choice theories are clearly more realistic than the rational choice models
described above in reflecting the facts that preferences are unstable over time, even
with no new information being available, and that the very process of making
decisions is subject to well-demonstrated emotional and cognitive biases.
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Theory

Addiction arises at least in part from the influence of emotional and other biases on the

process by which options to engage or not engage in addictive behaviours are compared.

Evidence

* Addicts exhibit cognitive and motivational biases that could promote the addiction
(Field and Cox, 2008).

e Preference changes and intransitivities (%) are commonplace (Skog, 2000;
Andreou, 2008).

® Emotional states as well as utilities influence decision-making processes (Pfister
and Bohm, 2008).

Limitations

¢ There is limited evidence to date that such biases substantially influence the course
of addictive behaviours (Wiers et al., 2010, 2011).

o Attempts to ‘debias’ nicotine addicts have had limited success in producing lasting
change in tobacco-seeking behaviours (Field et al., 2009).

Examples

Unstable preference theory: This theory is very general but notes that addicts exhibit
unstable preferences according to their current situation (Skog, 2003). In a rational
addiction model, preferences remain unaltered in the absence of additional incentives
and costs, whereas in this model the utilities vary as a function of time and
circumstances. This is clearly much more realistic than the rational addiction model
and can reflect the fact that addicts often express very different preferences on
different occasions according to, for example, their abstinence state or the social
situation (Skog, 2000). This theory could possibly have been included under the
rational choice models because unstable preferences may arise out of reason and
analysis, but it has been included in the biased choices model section because there

(%) Intransitivities are situations in which A is preferred over B and B is preferred over C but A is
not preferred over C.
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is an implicit assumption that the source of the unstable preferences and the degree
of instability arises from factors that lie outside a reasoned evaluation of the situation.

Temporal discounting models: The phenomenon of temporal discounting is well
established in decision-making. It reflects a tendency to assign greater utilities to
events that are nearer in time. This is not necessarily irrational, and indeed it is
included in the rational theory of addiction. It becomes ‘irrational’” when the
discounting function follows particular patterns that lead to preference instability.
The classic form of this curve in humans is ‘hyperbolic’. In the hyperbolic discounting
curve, the fall-off in utility with time is much steeper earlier than is warranted, so the
rate at which values are discounted is itself time sensitive. It has been shown in some
studies that addicts tend to have steeper discounting curves than non-addicts (Ainslie
and Monterosso, 2003). Thus, addicts’ utilities are located more in the present than
the future and this could partly explain why they became addicted or how the
addiction is maintained.

Cogpnitive bias models: These models argue that addiction is maintained, at least in
part, by information-processing biases that favour positive reactions to, and
tendencies fo seek out, the addictive behaviour (McCusker, 2001). ‘Attentional bias’
models postulate that addicts show a tendency to pay closer attention to stimuli
related to the target of their addiction than would be the case for non-addicts. Thus,
in the case of individuals dependent on alcohol, for example, stimuli in their
environment that are linked to alcohol achieve greater prominence and can trigger
cravings in a way that would not be the case for other individuals. There may also
be ‘recall biases’ in which addicts differentially forget the negative effects of their
addictive behaviour and remember the positive effects. Thus, a person who suffers
from alcohol dependence may have Forgotten, the day after a binge, the adverse
effects experienced at the time.

The affect heuristic: This is a tendency for positive and negative feelings about
something fo influence judgement relating to it, as in the case of ‘wishful thinking’
(Slovic et al., 2002). Thus, for example, addicts may underestimate the risks of their
behaviours because of their feelings of attraction to those behaviours. They may go
so far as to deny what, under other circumstances, they would consider to be strong
evidence.

Gateway theory: The gateway theory is a particular form of the theory of unstable
preferences, in which exposure to one form of a particular activity changes the
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preferences for a more extreme or potentially damaging form (Kandel et al., 1992).
Classically, it has been proposed that cannabis use can be a gateway to the use of
‘hard’ drugs. Evidence for this is currently weak (Degenhardt et al., 2011), but there
is stronger evidence that cigarette smoking can lead to cannabis use (Beenstock and
Rahav, 2002). Gateway effects could occur through a variety of mechanisms,
including greater exposure to opportunities to take harder drugs or habituation to
the effects of the milder version of the behaviour leading to a desire for more
extreme versions fo gain the same effect.

Conflict theory: This is a general theory of decision-making which specifies conditions
in which different types of decision-making strategy are used. These strategies include
vigilance, hypervigilance and defensive avoidance. Most relevant to addiction is the
hypothesis that, where the decision-maker is confronted with a decision in which
none of the outcomes is perceived as positive, he or she will abrogate responsibility
for the decision and continue with the status quo (Janis and Mann, 1977).

Implications for prevention and promoting recovery

This class of theory has been taken to imply a set of interventions that aim to
mitigate the effect of the irrational biases. For example, there is research under way
seeking to evaluate the effects of getting addicts to undergo training to reduce their
attentional biases or tendency to engage in irrational discounting (Fadardi and Cox,
2009; Wiers et al., 2010). It would also be logical to seek to deploy training
interventions that mitigate emotional distortions of the decision process.

Individuals with vulnerabilities that result in maladaptive emotional influences on
their decision-making could be taught skills for dealing with such emotions or those
emotions could be addressed so that they are weaker or less salient. Where the
irrationality arises from aspiration to what may be considered inappropriate social
images, inferventions may be targeted at reducing the attractiveness of such images.
Finally, if an addictive behaviour arises out of a failure of a clear self-protective
intention, prevention could be bolstered through education and persuasion.

4.3 Goal-focused theories

The preceding sections described theories that focus on the processes governing
behaviour and choice. The next four types of goal-focused theory concern the kinds
of stimuli and events that provide inputs to those processes. These theories are
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typically agnostic regarding whether the inputs work through automatic or reflective
processes. The models are quite heterogeneous, but three main types of input
dominate: attaining positive rewards, usually in the form of pleasure or euphoria;
avoiding or escaping discomfort caused by absence of the drug; and avoiding or
escaping discomfort caused by factors that lie outside the addictive activity. In
addition to these, there is a fourth kind of theory, which focuses on the role of
identity as a source of desire.

Addiction arises out of pleasure seeking or avoidance of distress or discomfort or, at least in
part, out of identification with others engaging in the addictive behaviour. Prevention and
promotion of recovery involves limiting access to the sources of these goals, reducing their
reward value, meeting the needs in other ways or boosting the impact of conflicting goals.

4.3.1 Positive reward theories

A large body of addiction theory focuses on the positive experiences or rewards
provided by the addictive behaviour. In automatic processing theories these positive
experiences control behaviour through associative learning and do not require
conscious deliberation. In reflective choice theories the individual notices the positive
benefits of the addictive behaviour and makes a conscious decision to try to repeat
those. The positive experiences may involve feelings of well-being or simple enjoyment
arising directly out of the behaviour (e.g. as in the pharmacological effect of drugs) or
they may arise from other factors such as the sense of belonging or sharing that may
arise from the activity. The positive reward may also arise from functions that the
activity performs, such as maintaining a low body weight (e.g. in the case of
stimulants) or achieving a particular type of body image (e.g. in the case of steroids).

Theory

Addiction arises out of the pleasure and satisfaction caused by the activity. The greater the
pleasure and satisfaction, the greater the risk of addiction.

Evidence

e Addicts report strong euphoriant effects from many addictive drugs and activities
(Wise and Bozarth, 1987).
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¢ The pattern of learning addictive behaviours in non-human species is often very
similar to that of learning to respond for natural positive rewards (Self and
Nestler, 1995; Kelley and Berridge, 2002; Koob and Le Moal, 2005).

* Many addictive behaviours provide sought-after functions such as maintaining a

desired body shape (Cawley et al., 2004).

Limitations

* In at least some addictions (e.g. smoking), enjoyment has not been found to
predict success of attempts to cease the activity (Fidler and West, 2011).

o There is little direct evidence in humans linking the degree of pleasure from a
behaviour with its addictive potential (Volkow et al., 1999).

* In some addictions at least, reports of the importance of functions of the addiction,

such as weight control, are not predictive of success at ceasing use (Herd et al.,
2009).

Examples

The pleasure/positive reward theory of addiction is very generic and forms an
assumption underpinning a number of explicit and implicit models, particularly
biological models, which are addressed later in the report. Some specific theories
related to positive reward are as follows.

Failure of habituation to positive reward: Under this theory, contrary to popular
belief, some addictive drugs maintain a powerful hold over individuals because the
brain does not habituate to the pleasurable effects in the way it does to naturally
occurring rewards (Koob and Le Moal, 2001). This means that the drug continues to
be highly rewarding even after repeated exposure.

Body image theory of steroid addiction: This theory proposes that steroid use, in
many cases, is driven by attraction to the body image that is created, alongside a
regimen of physical activity (Kanayama et al., 2009).

Weight control theory of tobacco smoking: It has been proposed that a number of
smokers specifically seek a low body weight as an attractive image and use tobacco
smoking as a means to achieve that image (Cawley et al., 2004).
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Implications for prevention and promoting recovery

If addiction involves an element of pleasure-seeking, then prevention should involve
limiting access to the source of pleasures that run that risk, at least for vulnerable
individuals; strengthening motivation or capacity to resist the temptations; or
providing alternative sources of pleasure or the functions being sought. Promoting
recovery would involve blocking the pleasurable effects (e.g. with medication),
restricting access, bolstering countervailing motivation, providing substitute sources
of pleasure or the functions provided by the addictive behaviour and/or boosting
capacity and skills for self-control.

4.3.2 Acquired need theories

Acquired need theories are prevalent in the field of addiction and conform to the
popular image of addiction as a disorder in which an individual begins taking a
drug because of its positive effects and then habituates to these effects, and therefore
needs fo escalate the dose. However, at the same time, the physiological adaptation
means that when the drug is not present in sufficient concentrations in the CNS, he
or she needs to take the drug to stave off aversive withdrawal symptoms. Thus, the
discomfort of withdrawal symptoms comes to drive the decision to continue to take
the drug.

Theory

Addiction involves the development of physiological or psychological needs, as a result of
engaging in the addictive behaviour, which are then met by the addictive behaviour.

Evidence

¢ Addicts often experience aversive withdrawal symptoms and drive states which
deter abstinence (West and Gossop, 1994).

* Medication that relieves these needs and drive states improves the chances of
achieving and maintaining abstinence (Lingford-Hughes et al., 2004).
Limitations

* When addicts make serious attempts to cease the addictive behaviour
permanently, relapse is frequent long after the acute withdrawal phase is over
and there are no withdrawal symptoms present (Weiss et al., 2001).
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* In many cases, there is no clearly identifiable withdrawal syndrome (Katz and

Singh, 1986a,b).

e This theory cannot easily account for behavioural addictions. Although it is
possible to construe as withdrawal symptoms the feelings that arise when, for
example, compulsive gamblers are forced to abstain, this is stretching the
concept of withdrawal symptoms beyond its usual boundaries (Rosenthal and
Lesieur, 1992).

Examples

Drug withdrawal theory: This is probably the most commonly held theory of
addiction. Under this theory, physiological adaptation occurs with the presence of a
drug in the body so that, when the drug is no longer present, physiological rebound
occurs, leading to unpleasant and sometimes life-threatening symptoms (Koob et al.,
1992, 1998; De Vries and Shippenberg, 2002). This is often referred to as ‘physical
dependence’. In fact, there may be multiple physiological adaptations that lead to @
range of unpleasant withdrawal symptoms and drive states that motivate activities
that may have previously relieved the symptoms. Thus, under the most general form
of this theory, the drive to use a drug (experienced as ‘craving’) could arise out of a
process of physiological adaptation.

Opponent-process theory (Solomon and Corbit, 1973, 1974; Solomon, 1980): This
is a specific version of drug withdrawal theory. The human brain has a physiological
propensity to adapt to and counter influences that disturb its homeostasis. Repeated
administration of a pleasurable drug, or repeated experiences of euphoria, lead to
physiological adaptive processes to restore equilibrium so that, in the absence of the
drug or euphoriant activity, a negative state prevails. This state is aversive and
motivates activities to mitigate it.

Implications for prevention and promoting recovery

One strategy is to treat the withdrawal symptoms with medication. Thus, nicotine
replacement therapies, bupropion, cytisine and varenicline are effective in reducing
the mood disturbance and craving for cigarettes that occur during attempts to stop
smoking (Hughes et al., 2007; Stead et al., 2008; Cahill et al., 2011aq).
Benzodiazepines are used to reduce potentially dangerous alcohol withdrawal
symptoms during ‘detox’ (Amato et al., 2010). Methadone and buprenorphine
reduce the symptoms of heroin withdrawal (Mattick et al., 2009). Another strategy is
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to provide counselling to help addicts cope with the withdrawal symptoms without
relapsing (Lancaster and Stead, 2005).

4.3.3 Pre-existing need theories

A striking observation in those people who are addicted to illicit drugs is the
proportion who suffered abuse as children (Simpson and Miller, 2002). There is also
good evidence of a strong association between depression and anxiety in children
and subsequent development of addiction to a range of drugs including alcohol and
nicotine (Douglas et al., 2010). This, together with self-reports of addicts, has led to
the view that an important motive for taking up and continuing with an addictive
behaviour pattern is to meet pre-existing psychological needs. The need may involve
numbing or improving adverse mood. In the case of smoking, it has been suggested
that one reason that people with schizophrenia smoke is to help with gating of
sensory inputs, which is an important factor underlying the symptoms of this
condition (Adler et al., 1993, 1998). In all these cases, the presumption is that these
needs contribute to the process of reflective choice, which may or may not be
rational.

Theory

Addiction involves engaging in behaviours that meet important pre-existing needs.

Evidence

¢ Individuals with pre-existing psychological needs (e.g. depression, anxiety) met by
addictive behaviours are more likely to become addicted and less likely to recover

(Jane-Llopis and Matytsina, 2006).

Limitations

* Many addicts show no evidence of psychological needs prior to developing
addiction.

* Psychological health often improves following a period of abstinence (Lembke et
al., 2007).
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Examples

Self-medication theory: Addicts have pre-existing psychological problems arising
out of early life experiences, genetic endowment or an inferaction between the two,
and the addictive activity provides relief from the aversive experiences arising from
these. This may be by way of numbing of affect, reduction in negative affect,
distraction or countervailing positive affect (Khantzian, 1997).

Attachment theory: As applied to addiction, attachment theory proposes that
addiction represents a ‘misguided’ attempt at ‘self-repair’ arising from maladaptive
attachment styles, which in turn arise from developmental problems and
environmental deprivation. Substance use exacerbates the problem because of the
physical dependence and damage to psychological structures (Flores, 2004).

Affect regulation theory: In its general form, this theory proposes that addictive
behaviours, and in particular substance use, arise out of defective affect regulation
systems. This means that, on the one hand, individuals may be vulnerable to seeking
out an addictive behaviour in the hope that it might help overcome this problem,
but, on the other hand, they may be vulnerable to continuing with the addictive
behaviour because the behaviour exacerbates the problem, leading to a vicious
circle (Cooper et al., 1995).

Implications for prevention and promoting recovery

The main implication of pre-existing need theories is that it will not be sufficient to
treat withdrawal symptoms or other consequences of the behaviour; the underlying
need has to be addressed. This may be done through individual or group therapy,
therapeutic communities and/or in some cases with medication with effects that are
less damaging than those of what they are currently using (Caspers et al., 2006).

4.3.4 |dentity theories

A different kind of theory from those above focuses on the importance of identity as
a source of motivation. Under these theories, one’s self-concept, often deriving from
people with whom one identifies, shapes one’s behaviour. There are important
theories of behaviour that involve aspects of identity, most notably social cognitive
theory (Bandura, 1977) and the theory of planned behaviour (Ajzen, 1991), in
which one’s perception of one’s self-efficacy or ability to control one’s behaviour
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plays an important role. These are dealt with earlier in this publication. Theories in
this section place identity at centre stage.

Theory

Addiction arises from, and is at least partly maintained, by aspects of one’s self-identity
(how one views oneself).

Evidence

* There is evidence of identity change in the development of and transition away
from addictive behaviour patterns (Kearney and O’Sullivan, 2003).

* There is some evidence that interventions that attempt to promote new aspects of
identity, for example as a person ‘in recovery’ in 12-step programmes, can have
some effect in promoting recovery from addiction (Davis et al., 2002).

Limitations

* There is as yet no direct, unequivocal evidence linking identity and identity
change cqusq”y with the deve|opment of or recovery from addiction.

¢ Clearly other factors are extremely important in the development of and recovery
from addiction.

Examples

Identity theory: In this theory, identity involves a disposition to form particular kinds
of mental representation of the self that have potentially strong emotions attached to
them. Identity can be an important driver of addiction if it involves self-destructive or
antisocial elements (Walters, 1996). A vulnerability to addiction can arise from a
lack of a self-protective or pro-social identity. Identity change appears to play an
important role in recovery from addiction. This change may be sudden or gradual
(Kearney and O’Sullivan, 2003).

Prototype willingness model (Gibbons et al., 2003): This model was developed to
explain apparently irrational behaviour in adolescents. It has important features that
go beyond identity, but identity and identification lie at its heart. First, it proposes
that many behaviours that are volitional are neither rational nor intentional; they are
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reactions to situations. Second, it proposes that health-risk behaviours are social
behaviours for many adolescents. Third, because of this they have clear social
images associated with them. These images have a significant impact on the
decision to engage in the behaviour. This leads to the two key concepts of the
theory: prototypes, which are social images that adolescents aspire to as part of
their identity, and willingness, which is different from intention in that it involves the
absence of a clear intention not to do something if a situation should arise which

prompts the activity (Gibbons et al., 2003).

Self-affirmation theory: This theory argues that people are motivated to maintain a
self-image of integrity, morality and competence. The theory has been particularly
applied to enhancing the effects of persuasive communications seeking to change
undesirable or unhealthy behaviours. Such messages threaten self-integrity and often
provoke defensive reactions. Preceding such messages with interventions that boost
feelings of self-worth has been found to mitigate this defensive reaction and enhance
the effectiveness of the communication (Harris et al., 2007).

Implications for prevention and recovery promotion

Prevention of and recovery from addiction could involve the development of positive
role models for people to aspire to and generally a fostering of positive self-images
that do not involve the addictive behaviour. It could also involve fostering of an
identity that is supportive of maintenance of abstinence.

4.4 Integrative theories

Most modern theories of addiction involve some degree of integration between
components of the theories described thus far in this report. The components that are
integrated vary and in most cases the integration involves the addition of new ideas
that explain how these components interact. Among the theories is a strong theme of
‘executive control’ or reflective processing versus automatic processing. A metaphor
that has been used to describe this is the ‘rider and the elephant’ (Haidt, 2007). The
rider does not have direct control over where the elephant takes him but has to
communicate as best he can with the elephant, and exert whatever influence he can
with whatever means are at his disposal to achieve his goals. The risk that all these
models run is invoking the age-old notion of the ‘homunculus’ — the little person
inside our heads controlling things (Ryle, 1949). It is important, but often difficult, to
avoid this because it simply transfers the burden of explanation of behaviour to
another agent, which itself then has to be understood.
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Addiction involves a combination of mechanisms in which environmental factors and
internal states and traits interact to generate conscious and non-conscious motivations
based on seeking pleasure or satisfaction or avoiding discomfort.

Prevention of addiction and promotion of recovery involves identifying and addressing key
environmental and infernal factors that need to be changed at the level of conscious
choice and automatic processes.

4.4.1 Self-regulation theories

Self-regulation extends beyond impulse control or adequate functioning of
mechanisms that underlie intentional inhibition of behaviour. It involves the
capability to make plans about the future that can be remembered when needed and
can generate sufficient motivational force to trigger a decision to inhibit actions. It
also involves having a sufficient understanding of oneself and the factors that trigger
behaviours to be able to arrange one’s environment to minimise cues for unwanted
behaviours and maximise cues for desired ones.

Theory

Addiction involves a failure of an individual’s strategies, skills and capacity for self-control
to counter the immediate impulses and desires underlying the addictive behaviour; this
failure can in part be caused by ‘ego depletion’.

Evidence

* Many addicts show every evidence of wanting to control or stop the addictive
behaviour but experience a sense of being overwhelmed (Schober et al., 1991;
Baumeister and Heatherton, 1996; Heatherton and Vohs, 1998; Hustad et dl.,
2009).

* Some measures of capacity for self-control are associated with the development of
and recovery from addiction (Muraven and Baumeister, 2000; Tangney et al.,
2004).

¢ Addicts often show signs of disordered lifestyles that may be indicative of
difficulties in regulating their behaviour (Feichtinger et al., 1997; Schwartz, 1998;
Smith and Marshall, 2007).



Models of addiction

Limitations

® Much addictive behaviour appears to occur without any sense of conflict or desire
for self-control (Becker and Murphy, 1988; Chaloupka, 1991; Olekalns and
Bardsley, 1996).

¢ Addiction frequently occurs in individuals who show evidence of having a high
degree of self-control in other areas of their life (Fehr and Zych, 1998; Schaler,
2000; Skog, 2000).

Examples

Cogpnitive control theory (Miller and Cohen, 2001): This theory proposes that
cognitive control required for execution of preformed plans stems from active
maintenance of patterns of activity in the prefrontal cortex that represent goals and
the means to achieve them.

Executive dysfunction theory (Hester and Garavan, 2004; Fernandez-Serrano et al.,
2010; Madoz-Gurpide et al., 2011): Elaborated in the context of cocaine addiction,
this theory proposes that repeated cocaine use results in structural and metabolic
abnormalities in brain structures important in the control of executive functions.

Self-regulation theory (Baumeister and Vohs, 2007): This model is wide ranging
and contains many facets, but a core concept is that mental resources required for
self-control are finite and are depleted by the mental effort required to exercise it.
These authors use the term ‘ego depletion’ to refer to the extent to which mental
energy required for self-control is reduced. Ego depletion can also result from stress,
fatigue and the effects of disinhibiting drugs.

Self-determination theory (Deci et al., 1994; Ryan and Deci, 2000): This theory of
motivation is actually a combination of five ‘mini theories’. ‘Cognitive evaluation
theory’ argues for the importance of intrinsic motivation in which behaviours are in
themselves rewarding and people gain satisfaction out of competence and
autonomy. ‘Organismic integration theory’ concerns the ways in which extrinsic
motivation turns into intrinsic motivation and the factors that promote or prevent this.
It stresses the importance of autonomy and ‘relatedness’ as critical to internalisation.
‘Causality orientations theory’ is concerned with individual differences, with three
important categories being valuing autonomy, valuing rewards and experiencing
anxiety about competence. The fourth mini theory is the ‘basic psychological needs
theory’, which proposes that well-being is dependent on autonomy, relatedness and
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competence. Finally, ‘goal contents theory’ differentiates between extrinsic goals of
financial success, appearance, popularity and so on, on the one hand, and intrinsic
goals of community, close relationships and personal growth, on the other. Pursuit of
the former is regarded as likely to lead to lower well-being.

Implementation intentions (Gollwitzer, 1999): This is not presented by its
proponents as a theory, but it makes important theoretical propositions about how to
achieve self-regulation. The proposition is that people are more likely to achieve self-
consciously determined behavioural goals (i.e. do things they previously intended to)
if they state the intention in terms of very specific if-then rules rather than making
only general plans.

Implications for prevention and promoting recovery

Self-regulatory theories suggest a number of approaches to combating addiction.
Individuals who are vulnerable to developing addiction or already addicted could be
given education and training to build their self-regulatory capacity and skills. In
addition, addressing causes of ego depletion, such as stress and fatigue, may help
with recovery from addiction.

4.4.2 Broader integrative theories

A number of theories have arisen recently that seek to encompass a much wider
range of components of addiction than those described earlier. There is always
going to be a trade-off between what might be considered ‘reach’ and ‘grasp’. The
broader one seeks to make one’s reach, the greater the risk that one will fail to
adequately capture or describe the processes in a way that is testable or
comprehensible. So a key objective of a broad integrative theory of addiction is to
find a relatively simple coherent structure or framework on which to ‘hang’ the
complex ideas that need to be expressed.

Theory

Addiction involves a wide range of processes for different behaviours, populations, contexts
and individuals. Social and environmental factors interact with different pre-existing
dispositions to trigger initiation of the behaviour and this leads, through an interactive
process, to changes in the personal environment and personal dispositions to increase the
strength of motivation to engage in the behaviour relative to competing behaviours.
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Evidence

e Evidence for this class of theory derives from the failure of more specific theories
to account for the full range of important observations encountered. Evidence for
specific theories within this class relates to specific features of the theories, as they
are multifaceted. Ultimately, the value of such theories as a whole will be
determined by how effectively they promote the development of successful
interventions that would not have been generated by different approaches.

Limitations

® The main limitation of this kind of theory is that, in seeking to encapsulate so
many features of addiction, it loses parsimony, testability and ease of
comprehension and use.

Examples

The pathways model of pathological gambling: The ‘pathways model’ of
pathological gambling (Blaszczynski and Nower, 2002) considers the multiple
biological, psychological and ecological variables that contribute to the development
of pathological gambling. It claims that advances in this area are hampered by
imprecise definitions, failure to distinguish between gambling problems and problem
gamblers, and a tendency to assume that pathological gamblers form a
homogeneous population with similar psychological principles applying equally to
all members of the class.

It proposes that pathological gambling involves three primary pathways: (1)
behavioural conditioning, (2) manifestation of emotional vulnerability and (3)
antisocial impulsive tendencies. The theory seeks to explain only problem gambling,
not other addictions or the mechanisms that underlie these addictions, and does not
directly address the process of recovery.

Externalising and internalising pathways to addiction: There are a number of
models along these lines which focus on traits that are manifest in early childhood
which set individuals along trajectories that lead to addictive disorders (e.g. Sher et
al., 1991). The externalising pathway manifests itself as ‘difficult’ temperament in
infancy, which involves low levels of inhibitory control, aggression and, subsequently,
antisocial behaviour. It has also been proposed that, for at least some subgroups of
addicts, an internalising pathway might be present that involves a tendency towards
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a negative affect. The combination of externalising and internalising pathways could
lead to what has been termed ‘negative affect alcohol use disorder’ (Hussong et al.,
2011). These models may be considered integrative in that they chart the dialectic
process in which these early traits interact with other characteristics and
environmental factors to lead to psychopathologies including substance use disorder.

Excessive appetites theory: The excessive appetites model (Orford, 2001) is one of
the most complete and infegrative accounts of addiction available. It is worth
considering it in somewhat more detail than has been afforded to other theories
examined thus far.

The model notes that a range of objects and activities exist to which humans are at
risk of developing a strong attachment, finding that their ability to moderate their
behaviour is considerably reduced. It suggests that addiction can be explained in
terms of an ‘appetite’ for certain experiences and that the initial pleasure
experienced towards the addictive stimuli can transform into a lack of control if one
experiences a certain degree of need for it and conflict about the extent to which
one is seeking it. Consequently, ‘addiction’ is referred to as ‘appetitive consumption’.

This model recognises that non-drug forms of addiction are possible, such as
gambling, sex or exercise, as the initial delight, feelings of necessity and erosion of
social control are applicable to these kinds of stimuli. The way that the mechanism of
addiction operates is different from behaviour to behaviour and drug to drug.

With regard to cocaine, for example, the drug-induced euphoria becomes so
pleasant that it becomes more important to individuals than their own health.
Alcohol, it is argued, provides a means of coping with stress by increasing feelings
of self-efficacy, deadening sensation, preventing coherent thought and releasing
inhibition. Psychomotor stimulants such as amphetamines increase arousal, so it has
been proposed that they improve performance on tasks requiring sustained attention
in addition to producing euphoric effects.

The theory also proposes that the development of a strong appetite gives rise to new,
acquired motivations for activity in the form of secondary emotional cycles, which
add an important drive reduction element with the examples of chasing losses
(gambling), neuroadaptation (some drugs) and maintaining secrecy (most activities).

The degree of a person’s involvement in each of these appetitive activities has
multiple inferacting determinants. These include features of character or personality,
but some of the strongest determinants are ecological, socio-economic or cultural,
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including the availability of opportunities for activity and the normative influence of
friends. The wide range of determinants includes those that operate to restrain
activity or that offer disincentives, as well as those that operate to promote activity or
that offer incentives. Each of these activities can serve numerous personal functions
for different individuals, and even within the same person, which include forms of
mood modification as well as enabling many different forms of self-expression and
enhancing many different kinds of self-identity.

The theory proposes two ways in which casual consumption escalates to
uncontrollable levels of consumption.

First, there is the ‘law of proportionate effect’, which suggests that appetitive
consumption will escalate when the individual perceives the incentives of the
appetitive activity to be relatively great and the restraints to be relatively weak. This
is infended to capture the elements of choice and self-control.

Second, it is argued that learning theory explains the development of strong
attachment. The development of increasing attachment is manifest in the form of
increasingly generalised activity and the erosion of the discriminations that would
ordinarily maintain moderate activity. Strong appetite development gives rise to a
new acquired motivation for activity in the form of a secondary emotional cycle,
which adds an important drive reduction component to the excessive appetites
model. A strong attachment to an appetitive behaviour runs an increased risk of
incurring costs, which may be physical or social, immediate or long term and
affecting the self or others.

In this model, the consequences of conflict are an important part of addiction. They
may be thought of as a set of tertiary processes and their effect can be to further
amplify the addiction process. They include demoralisation, poor information
processing and alterations of social role and social group.

In order to understand the development of appetitive consumption more fully, the
theory argues that it is important to examine how appetitive behaviours are
distributed within populations. Surveys of the consumption of alcohol within mainly
western populations have been found to produce a frequency distribution curve
skewed towards the highest levels of consumption. Therefore, the amount of alcohol
consumption for the majority of the population is ‘moderate’ and mostly
unproblematic. The minority consume in excess of this ‘norm’: the greater the
deviation, the smaller the proportion that shows that pattern of behaviour. Norms
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are not just statistical descriptions of population distributions; they are potentially
one of the most important sources of influence on behaviour.

Orford (2001) refers to Hyman's idea of deterrence. He uses the analogy of barriers
to the formation of a river: competition from other tributaries, insufficient rain or
extreme heat. The evolution of appetitive behaviour to higher levels of consumption
can be impeded by a range of deterrents including (with the example of alcohol)
gastric distress, headaches, dizziness or a psychological make-up that regards
infoxication as unpleasant. The idea is that our appetitive consumption would
naturally escalate given the opportunity. It is environmental and physiological
constraints and deterrents that prevent our consumption from escq|c|ting further than
it does. This emphasis upon appetitive activity as a dynamic, changing process
through time is an important departure from simple dispositional theories of
excessive behaviour.

The theory incorporates classic conditioning mechanisms to explain the development
of the strongest of attachments to appetitive behaviour. The combination of operant
learning based on mood modification together with other positive rewards
associated with the activity, negative reinforcement, ‘coping’ functions of the activity
and the establishment of associations between multiple cues and the appetitive
activity, plus the abundant opportunities that exist for the development of behaviour-
enhancing expectations, aftributions, images and fantasies, provides a powerful set
of processes for the development of a strong attachment. Circumstances are
favourable for the development of a strong appetite when the availability of the
activity is high, inclination is strong and restraints are weak.

Orford (2001) argues that other theories are overly specific and fail to account for
the diversity of emotional rewards associated with even one form of appetitive
consumption, let alone the whole range. Neuropharmacological explanations based
on a single reward system in the brain are viewed as simplistic. The social context in
which these behaviours take place has also been largely overlooked. A single
substance or activity may serve very different functions depending on an individual’s
social circumstances and needs. Theories that attempt to specify the exact nature of
emotional changes are unlikely to be able to provide anything near to a
comprehensive account of appetitive emotional reward.

Cognitive schemata are believed to operate within learning and memory processes.
Following the multiple regulation model (Leventhal and Cleary, 1980), it is proposed
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that excessive appetites result from a strong emotional memory and that it is the
memory schema that is responsible for provoking desire or craving.

The excessive appetites theory introduces the concept of secondary processes that
play an important role in amplifying an individual’s level of consumption. The first of
these is termed ‘acquired emotion regulation cycles’, which operate when the
individual’s appetite for the stimuli strengthens, providing further incentives for
consumption by serving new emotional regulating functions.

The excessive appetites theory has a number of important implications. One is that the
concept of addiction needs to be applied more broadly than has been proposed by
some and should include any behaviour which shows the particular features set out in
the theory. Second, it implies that prevention of addiction should involve intervention
at social and psychological levels to prevent the development of excessive appetites.
This may seem obvious, but it is a view that is often overlooked. Third, promoting
recovery from addiction should involve fostering conflict and shaping the outcome of
that conflict in the direction of infention to change. Unlike some theories that focus on
psychological or social forces at work in addiction, this one recognises the potential
benefit of pharmacological treatments but also their potential limitations. There is
clearly much more to addiction than a simple ‘brain disease’ model would suggest,
and there is more to treatment than medication or even medication plus therapy.

PRIME theory (West, 2006): PRIME theory was developed as an attempt to bring
together the top-level features of the existing models of addiction into a single
coherent model. In doing so, it recognised that motivation lay at the heart of
addiction and that any theory of addiction had to involve the development of a
theory of motivation. It was heavily influenced by the excessive appetites theory but
attempted to take those ideas and link them to basic motivational constructs in the
simplest model that could capture the key phenomena.

According to PRIME theory, addiction can arise from many distortions in a
motivational system that consists of five key levels involving moment-to-moment
generation of plans, responses, impulses and inhibition, motives (wants and needs)
and evaluations (beliefs about what is good and bad). In most cases, because of
past associative learning, the addict repeatedly wants or needs to engage in the
addictive behaviour more than he or she wants or needs not to.

Recovery involves changing this moment-to-moment balance of motivational forces.
This can potentially be achieved by changing the environmental triggers and/or the
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underlying physiological and psychological drivers, and/or fostering a new identity
in which the addictive behaviour is ‘not allowed or desired'.

The theory has been tested specifically in the domain of smoking. It successfully
predicts the success of unplanned quit attempts (West and Sohal, 2006), the lower
success rates associated with gradual reduction (Cheong et al., 2007), the
differential role played by enjoyment of smoking and urges to smoke as barriers to
quit attempts and success of quit attempts, respectively (Fidler and West, 2011). It
also conforms with the fact that the behaviour change technique ‘fostering an
ex-smoker identity’ is associated with successful quitting (West et al., 2011); and the
advantage of physicians offering help to smokers over asking them if they are ready
to stop before offering help (Pisinger et al., 2005).

PRIME theory has a number of strong implications for clinical and policy
inferventions to combat addiction. These stem from the proposition that interventions
to prevent or mitigate addiction problems should begin with a focus on changing the
moment-to-moment balance of wants and needs involving the addictive behaviour
and that self-regulation arising from a strong, coherent identity with an emotional
attachment to a set of personal rules is fundamental to deliberate behaviour change.
The following are some specific examples of intervention guidance derived from this
theory:

* Media campaigns to promote cessation of an addictive behaviour in a population
where there is already a moderate to high level of dissonance about the
behaviour should focus on triggering immediate action that cements a commitment
to change (e.g. calling an advice line, going to a website); they should come in
short, sharp bursts and make maximum use of emotion-generating imagery.

* Policy interventions aimed at promoting cessation of an addictive behaviour
should involve multiple components that are implemented in synchrony (e.g. in the
case of legal drugs, time price rises to coincide with mass media campaigns).

* Promoting a strong, coherent non-user identity should be an important target for
therapy to achieve recovery.

¢ With addictions in which there is already a high prevalence of conflict, brief
opportunistic advice from healthcare professionals should begin with the offer of
help rather than with seeking to establish ‘readiness to change’.
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4.5 Biological theories

Biological theories of addiction as a ‘brain disease’ have been developed that
describe mechanisms leading from initial experimentation with drugs for positive
reward to craving as a result of increased ‘incentive salience’, together with damage
to executive function, impairing the capacity of addicts to engage in reflective self-
regulation. These theories focus on addictive drugs rather than behavioural
addictions and, in fact, they were originally formulated primarily in the context of
stimulants.

Theorising in this field is not generally characterised by specific named theories;
instead, there are accounts emerging that draw together some key observations and
build them into coherent narratives. Two of these are presented below.

Neural circuitry in addiction: One of the most coherent descriptions of the neural
circuitry involved in addiction is given by Brewer and Potenza (2008), as follows
(with text adapted from the original). The amygdala is important in the assignment
of emotional significance and learned associations between motivationally relevant
and otherwise neutral stimuli; the orbitofrontal cortex (OFC) encodes outcome
expectancies and, via its strong anatomical connections with the basolateral
amygdala (BLA), may facilitate associative learning in the amygdala; and the
anterior cingulate cortex (ACC) is implicated in discriminative learning and cognitive
control. Additional structures that are important in this process include the
hippocampus, which provides contextual memory relevant to motivational stimuli,
and the hypothalamic and septal nuclei, which provide information relevant to
primitive motivational behaviours such as sexual drives and nutrient ingestion. As
motivated behaviours become increasingly subordinated to the addictive behaviours
as addiction progresses, changes in the structure and function of these brain regions
contribute fo the excessive engagement in behaviours. The nucleus accumbens
(NAcc) also plays an important role. The NAcc shell is proposed as important in
modulating incentive salience, while the core is involved with the expression of
learned behaviours in response to stimuli that predict motivationally relevant events
experienced as pleasurable. The ventral tegmental area (VTA), which projects the
amygdala, NAcc and prefrontal cortex (PFC, which includes the OFC and ACC),
facilitates learned associations with motivationally salient events using bursts of
dopamine release. Dopaminergic neurons are inhibited, probably through the dorsal
medial thalamus (habenula), when expected rewards do not occur.
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It has been proposed that, during the latter stages of addiction, the predominant
motivational influence moves from corticostriatal circuits involving the ventral
striatum tfo circuits that involve the dorsal striatum, a structure that has long been
implicated in habit formation.

Using the striatum as a focus, a speculative model is generated in which appetitive
conditioning begins in the NAcc shell by means of inputs from the hippocampus,
VTA (which also receives input from the central nucleus of the amygdala) and PFC. It
‘transitions’ to conditioned reinforcement in the NAcc core through inputs from the
BLA and PFC and, finally, evolves to habit formation in the dorsal striatum by input
from the sensorimotor cortices and other regions such as the septal hypothalamus.
These transitions involve limbic, associative and sensorimotor regions of the striatum,
respectively. The dorsal striatum and globus pallidus (by input from the NAcc core)
act on the thq|omus, which then feeds back to cortical structures.

Individual differences in neural circuitry: A challenge for many of the brain disease
model of addiction is how to explain why some people become addicted, given
exposure to addictive behaviours or drugs, whereas others do not. There is any
number of possible ways in which genetic and environmental factors may lead to
variation in vulnerability to addiction in general, and addiction to specific drugs or
behaviours in particular, in the ‘brain disease’ model. Genetics must play an
important role given that the heritability of addictive disorders has been estimated at
around 30-50 % (Brewer and Potenza, 2008). In terms of dispositions that
predispose to addiction impulsivity, depressive tendencies, stress responsiveness and
trait anxiety are also clearly important (Covey et al., 1990; Sinha, 2008; Uhart and
Wand, 2009; Breese et al., 2011). Reward sensitivity and reduced capacity to learn
from punishment also appear to be important (de Ruiter et al., 2008; Lyvers et al.,
2009; Dong et al., 2011). All of these have neural substrates that can be identified
with and linked to addiction.

Theory

Addiction is primarily a ‘brain disease’ in which neural pathways of executive function
become disordered and particular motivational processes become amplified as a result of
an interaction between behaviours and their effects in the brain, particularly ingestion of
certain drugs.
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Evidence

e There is a considerable body of evidence about the importance of the midbrain
dopamine pathway in natural and pharmacological reward (Cummings, 2000;
Di Chiara, 2002; Goldstein and Volkow, 2002; Volkow et al., 2002; Di Chiara
et al., 2004; Ahmed, 2005; Franken et al., 2005; Kovacic, 2005; Kim et al.,
2011).

* There is mounting evidence from imaging studies on the involvement of the
prefrontal corfex in regulation of behaviour and differences between addicts and
non-addicts in activity in that structure (Goldstein et al., 2004; Peters et al., 2009).

Limitations

¢ The exclusive focus on brain reward pathways and executive control functions
omits consideration of other psychological processes that have so far been
described only at a more abstract level.

* Most of the research supporting the theory has been undertaken using somewhat
simplistic models of addictive behaviours in non-human species of doubtful
relevance to humans.

e To date, no useful interventions have emerged from this line of research, with the
exception of varenicline, which is based on a partial-agonist model focusing on a
particular nicotinic receptor subtype (Cahill et al., 2010).

Examples

There are many different theoretical accounts within this class, often not named as
theories and with very subtle differences between them. Below is one prominent
example.

Expectancy-reward theory (4): Drugs of dependence stimulate the midbrain
dopamine system, which projects to the PFC, the ACC and the basal ganglia. These
neurons send information about rewarding events so that bursts and dips in
dopamine neuron activity occur when experiences following actions are better or
worse than ‘expected’, respectively Baker et al., 2011). This leads to learning of
associations between predictive cues, behaviour and the reward or punishment,

(4) This label is one applied for the purposes of the report.
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which leads to wanting of rewards that goes beyond the expected enjoyment from
them. Addictive drugs lead to excessive wanting by pharmacologically amplifying
the dopamine signal, even when the experiences are expected, allowing the
motivational significance of drug cues to grow to abnormal levels. This has knock-on
effects, which means that the addictive behaviour takes over the cognitive control
system. Individual differences in susceptibility to addiction involve innate and
environmentally determined differences in the functioning of the neural substrates
underlying motivation.

Implications for prevention and promoting recovery

Biological theories primarily serve as the basis for the development of new drugs to
treat addictive behaviours, although they can also, in principle, be a basis for
electrophysiological and surgical treatment.

4.6 Process-of-change theories

The theories described up to this point have focused on the development and
maintenance of addiction. There is also a body of theory that focuses on the life
cycle of addiction, from initial enactment of the behaviour, through development of
addiction, to attempts at recovery and success or failure of those attempts. Some of
these theories focus on stages or steps in the change process, whereas others focus
on mechanisms involved in changing motivations and beliefs.

Theory

Initial enactment of the addictive behaviour, development of addiction, attempts at
recovery and success or failure of those attempts involve different processes that can be
delineated and influenced by different interventions.

Evidence

¢ There is a large body of evidence on the effectiveness of particular cognitive and
emotional processes, particularly cognitive dissonance (see below), in changing
attitudes and behaviour (Condiotte and Lichtenstein, 1981; Prochaska and
DiClemente, 1983, 1984; Dickerson et al., 1992; Sobell et al., 1993; Matthew,
1994; Koski-jénnes, 1998; Pollak et al., 1998; Hyde et al., 2008).
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* More proximal stages in stage theories show stronger temporal associations with
each other (Dijkstra et al., 1998). For example, ‘contemplation’ (intending to
change within the next 6 months but not the next month) is more likely at follow-
up to have turned into ‘preparation’ (intending to stop within the next month)
than, say, ‘action’ (having started to make the change).

¢ Different change processes have been identified at different stage transitions

(DiClemente et al., 1991; Remme et al., 2008; Lippke et al., 2010).

* In some populations, and with some addictive behaviours at least, different factors
have been found to predict different phases in the addiction life cycle; thus,
development of dependence and failure of recovery appear to have a higher
heritability than initiation (Rhee et al., 2003; Vink et al., 2005, but see Heath et
al., 2002); experience of positive affect appears to play a greater role in
deterring attempts at recovery than success of those attempts (Fidler and West,
2011); and population-level interventions in some populations with some
addictions appear to have differential effects on different phases of transition
(DeCicca et al., 2008).

Limitations

* Interventions based on the transtheoretical model have not proved more effective
than non-stage-based ones (Quinlan and McCaul, 2000; Adams and White,
2005; Dijkstra, 2005; de Vet et al., 2008; Cahill et al., 2011b).

* Stage definitions used by the transtheoretical model are arbitrary and simplistic in
terms of both timescales and intention (Povey et al., 1999; Sutton, 2000, 2001,
2005).

* Stages as measured according to in the transtheoretical model show a high
degree of fluidity, and orderly progression through stages is not required, which
undermines the use of the ‘stage’ concept (West and Sohal, 2006; Guo et dl.,
2008, 2009a,b).

* Some population-level interventions, such as increasing the financial cost of the
addictive behaviour or limiting access to supply, can in some circumstances have
an impact on more than one phase of transition (Topp et al., 2003; Jha et dl.,
2006).
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Examples

Cogpnitive dissonance theory (Festinger, 1957): This is a very powerful theory and
forms the basis for most persuasive communication. In its most general form, it states
that we find it aversive when we hold beliefs that conflict with each other. We are
motivated to reduce this ‘dissonance’ and can do so in a number of ways. One is to
change one of the beliefs to bring it in line with the other. Another is to avoid
thinking about the issue. A third is to add a new belief that allows the situation to
make sense. For example, the knowledge that one’s alcohol use is harming one’s
marriage is incompatible with a belief that the marriage is good and should be
cherished. One way of reducing the dissonance is to reduce one’s alcohol
consumption, another is fo deny that the alcohol use is harming the marriage, d
third is to avoid thinking about the issue and a fourth is to label oneself as
‘addicted’, which takes the matter out of one’s hands.

The capacity for addicts to resolve dissonance by denying the extent of the problems
associated with their behaviour, framing them in positive rather than negative terms
or self-labelling themselves as ‘hopeless addicts’, and thereby abrogating
responsibility for addressing the problem, are likely to be important factors in
maintaining addictive behaviours (Blume and Schmaling, 1996).

Much of the art of persuasion is creating dissonance and then channelling the
manner in which it is reduced to achieve the attitude change required.
Communication campaigns that seek to motivate addicts to try to address their
problem typically seek to raise the level of discomfort by drawing attention to the
harms caused and then setting out the first steps that would be needed to overcome
the addiction.

Elaboration likelihood theory (Cacioppo and Petty, 1984): The premise of this
theory is that attitude change will be more deeply entrenched if it identifies with a
coherent set of beliefs that support it, involving greater depth of processing.
Therefore, communications that allow the recipient to think up his or her own
arguments in favour of the new position will be more effective than ones that merely
state them. Thus, an intervention aimed at preventing uptake of cannabis use in
adolescence would invite the youngster to think up as many reasons as he or she
can that using cannabis would be a bad idea (Petty et al., 1991).

Transtheoretical model (TTM; Prochaska et al., 1992): The TTM is one of the most
widely used models underpinning psychological treatment or counselling for
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addictive behaviours. It states that individuals can be classified as being in one of
five stages in relation to a given change in behaviour: pre-contemplation (not
considering changing within the next 6 months), contemplation (considering
changing in between 1 and 6 months), preparation (planning to change within the
next month and taking some preparatory actions), action (actively trying to change
but within 6 months of having done so) and maintenance (having succeeded in
changing for at least 6 months). Different processes are involved in transition
between these stages. For example, consciousness-raising is regarded as important
in moving someone from precontemplation to contemplation, whereas helping
relationships is important in moving from action to maintenance (DiClemente et al.,

1991).

Acceptance and commitment theory (Hayes et al., 1999): Promoting and assisting
with recovery from addiction involves a set of six processes: cognitive defusion
(learning to perceive thoughts, images, memories and emotions as they are and not
what they say they are); psychological acceptance (learning to respond to previously
avoided drug cues with acceptance rather than avoidance); contact with the present
moment (focus on the here and now and experiencing it with openness, interest and
receptiveness); observing the self (achieving an experience of a transcendent self
which is unchanging); clarifying values (discovering what one truly values in life);
and committed action (forgoing short-term negative reinforcement of substance use
in service of the more valued longer-term positive reinforcement of cessation of
substance use). An important element of this theory is the notion of continued
recommitment. There is recognition that actively recommitting is often an important
part of maintenance of recovery.

Relapse prevention (RP) model (Marlatt and George, 1984; Larimer et al., 1999;
Hendershot et al., 2011): The RP model, based on social cognitive theory, describes
how both immediate determinants (e.g. high-risk situations, coping skills, outcome
expectancies and the ‘abstinence violation effect’) and what may be termed ‘covert
antecedents’ (e.g. cravings) can contribute to relapse. The model describes
intervention strategies to combat each step of the relapse process. These include
identifying high-risk situations and enhancing skills for coping with those situations,
increasing self-efficacy, combating unhelpful beliefs and managing the cognitive and
emotional response to lapses. More global strategies include changing lifestyle and
fostering substitute activities, using stimulus control techniques and ‘urge
management’ techniques, and developing ‘road maps’ to give a sense of purpose

76



Chapter 4: Modelling in the individual

and direction. A central component of the model covers how lapses turn into relapse
and includes the notion of the ‘abstinence violation effect’ (AVE; Larimer et al.,
1999). AVE occurs when the person attributes the cause of the initial lapse to
‘internal’, “stable’ and ‘global’ factors (e.g. lack of will power or the underlying
addiction or disease). This undermines self-efficacy and motivation to remain
abstinent. Under this model, it is imperative to avoid lapses because they have a
high likelihood of becoming a full-blown relapse. If a lapse does occur, steps must
be taken to minimise AVE. This model has been very influential and has
considerable face validity but, surprisingly, there is only limited evidence to support
its core propositions (Hajek et al., 2005, 2009; Lancaster et al., 2006).

Implications for prevention and promoting recovery

Interventions to prevent uptake or promote recovery should focus on promoting
particular change processes, which should be tailored to the stage of change and/or
the specific relapse processes operating within the individual or his or her
environment.
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Addiction can be understood in terms of the interplay between population-level
parameters. In many cases these can be modelled quantitatively as functions.

Within population- or group-focused theories there are those that focus on (i) social
networks, (ii) behavioural economics, (iii) communication and marketing and (iv)
popu|qtions as systems.

5.1 Social network theories

Social network theories use variables that measure connectedness between different
types of ‘node’. They treat the strength and type of those connections as inputs and
the prevalence of addictive behaviours in populations, subpopulations and groups
as outputs.

Theory

The rates of transition into and out of addiction on the part of individuals within a group
or population are a function of the social connections between individuals who are and
are not promoters of addiction or non-addiction, and the nature of those connections.

Evidence

¢ Addictive behaviours occur in clusters at multiple levels, from families, through
local area groups, to subcultures and U|timqte|y whole popu|c|tions (Valente et al.,

2003; Rosenquist et al., 2010).

¢ Changes in prevalence of addictive behaviours appear to show patterns similar to
contagion in infectious diseases (Christakis and Fowler, 2008).

Limitations

e This approach deals with only one aspect, albeit an important one: the aetiology
of addiction and recovery.
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¢ As currently formulated, this analysis does not address specific issues with
addictive behaviours as opposed to other kinds of behaviour.

Examples

Diffusion theory: This theory describes how ‘innovations’ spread through social
networks; in the case of addiction, this may mean the use of an addictive product or
method (e.g. a new medication) to help overcome the addiction (Ferrence, 1996,
2001). A five-step process is proposed, which involves knowledge, persuasion,
decision, implementation and confirmation. The process is fluid and depends on
communication channels and a complex set of potentially competing forces.

Social contagion theory: This model focuses specifically on the social connections
between individuals and groups to chart uptake and cessation of behaviours,
including addictive behaviours such as smoking (Einstein and Epstein, 1980; Rende
et al., 2005).

Actor-network theory (ANT): ANT describes the process whereby individuals come
together to form groups that act as agents apparently possessing their own
intelligence. It proposes that the process begins with identification of a problem that
needs to be solved and identification of the relevant actors. Then the primary actor
needs to convince others of their roles and the group as a whole needs to mobilise
allies. This model has been used to describe the development of tobacco control
activities (Young et al., 2011). As with many such models, it may seem quite
commonsensical, but it can be helpful in providing a structure for understanding
these social processes.

Implications for prevention and promotion of recovery

Social network theories imply that interventions to combat uptake of addictive
behaviours should focus on weakening social connections that promote such uptake
or develop effective connections to counter that uptake. They provide clues to how
and where ideas to combat addiction should be ‘seeded’. They also provide
potentially useful information on the mobilisation of agencies to develop and
implement effective interventions to counter addiction.
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5.2 Economic models

Behavioural economic models (%) take principles of classic economics to arrive at
equations relating economic parameters such as price to aggregate measures of
addictive behaviours in populations (e.g. prevalence, consumption). Economic
models can be applied at the level of individuals, but their most common application
is at the level of populations (i.e. estimating changes in population-level measures of
behaviours as a function of population-level interventions). These models are
primarily descriptive, modelling observed functions without necessarily seeking to
explain them. In such cases, explanations are often assumed to derive from a
simplified version of one of the models described earlier or are left indeterminate.
Economic models have strong predictive value in the field of addiction and form the
basis for highly effective intervention strategies.

Theory

The prevalence, incidence and/or rate of addictive behaviours in populations can be
predicted by functions from economic theory, including current and future financial and
other costs relating to the behaviour and/or competing/alternative behaviours.

Evidence

® There are numerous well-established models linking financial cost and availability
of addictive behaviours and rate of engagement in populations (Ornstein, 1980;
Pekurinen and Valtonen, 1987; Townsend, 1996; Zhang et al., 2000; Gallus et
al., 2003; Heeb et al., 2003; Fernandez et al., 2004).

Limitations

* The models do not address a large number of key issues within addiction that are
addressed by other theories.

* Non-economic factors are needed to take account of the complexity of possible
responses, for example with smokers reacting to increased financial cost by

(°) Behavioural economics is a term that has come to be almost synonymous with psychology.
This report uses the term in the stricter sense of those parts of economic theory in which the
behaviours of human populations are modelled as a function of financial cost of engaging in
those or facilitatory or competing behaviours.
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reducing the number of cigarettes they smoke but inhaling more from each
cigarette, and environmental factors potentially influencing price changes and the
effect on heroin purchasing (Roddy et al., 2011).

Examples

Price elasticity: Price elasticity refers to the extent to which demand for a product is
reduced by an increase in the financial cost. An elasticity of 1 means that demand
falls in direct proportion to the increase in cost. If a product is completely inelastic
the demand is not affected by price. Most addictive ‘products’ have an elasticity of
in the region of 0.5 (Oriordan, 1969; Gallet and List, 2003; French et al., 2006;
John, 2008). This means that price is potentially an effective method of reducing
addictive behaviours at a population level. This is true for both illicit and licit drugs
(van Ours, 1995; Liu et al., 1999).

Cross-elasticity models: Cross-elasticity refers to the extent to which the financial
cost of one product affects demand for another. Thus, for example, it has been
suggested that raising the price of alcohol may lead to consumers switching to
another product, such as cannabis, that achieves similar goals (Mytton et al., 2007).

Implications for prevention and promoting recovery

Economic models lead to an emphasis on the use of financial cost as a key deterrent
to addictive behaviours. This may be the financial cost not only of the target
behaviour, but also of other behaviours that may be supportive of it or compete with
it. Thus, for examp|e, one may wish to reduce the cost of a less harmful alternative
behaviour.

5.3 Communication/marketing models

There is a large body of theory around the effectiveness of persuasive
communications and marketing. Such models view addicts as ‘consumers’. Many of
these are framed at the individual level (Hirschman, 1992), but it is also possible to
construe them at a population level. They are relevant to the development, as well as
the prevention and promotion, of recovery from addiction. In the case of licit
addictive products, the role of marketing is clear and it is essential that any strategy
to combat these addictions take this into account. The resources at the disposal of
tobacco and alcohol manufacturers to promote their products and the absence of
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effective regulation of this in many parts of the world no doubt contribute to the
prevalence of addiction to these products. The promotion of gambling products, both
on site and in mass media, is also well resourced and adopts powerful motivational
messaging. Even illicit drugs are marketed in ways that conventional marketers
would recognise from their textbooks with cut-price promotions and use of
relationship marketing techniques.

Theory

The development of and recovery from addiction is influenced by the persuasive
communications and marketing activities of those promoting or seeking to combat the
behaviours concerned.

Evidence

* Marketing campaigns by the alcohol and tobacco industry are effective in
promoting sales of their products (Gordon et al., 2011).

e Social marketing campaigns have in some cases been found to reduce sales of
addictive products (DeJong et al., 2006; Gordon et al., 2006; Stead et al.,
2007).

Limitations

e There are numerous examples of the failure of social marketing campaigns to
influence addictive behaviours (Clapp et al., 2003; Wechsler et al., 2003, 2004;
Russell et al., 2005; Delong et al., 2009).

Examples

Contemporary marketing theory: Key concepts within modern marketing theory are
(1) establishing a relationship with the ‘customer’ and building customer loyalty; (2)
tailoring the product to the wants and needs of the customer; (3) use of ‘branding’ to
create a well-established product or supplier image with strong positive associations;
(4) market segmentation so that products and services are tailored to the needs of
particular groups; (5) exploiting ‘herd behaviour’ in which the perceived popularity
of a product increases the liking for it; and (6) diffusion of innovation, which
involves processes by which people adopt new services, products and ideas.
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Implications for prevention and promoting recovery

Preventing harmful industries from using marketing tactics may reduce the
prevalence of addictive behaviours while in certain circumstances social marketing
campaigns can reduce uptake and promote cessation or reduction.

5.4 Organisational systems models

‘Systems theory’ (Emshoff et al., 1975; Ahn et al., 2006; Chambers et al., 2007;
Borland et al., 2010) is emerging as an important theme in addiction research. At
its core is the recognition that understanding a complex phenomenon of this kind
requires a specification of the elements involved and how they interact, and to
model this iteratively, as in weather forecasting, to predict medium- and long-term
developments.

Theory

Addictive behaviours can be understood in terms of systems of mutually interacting
components at a societal level (e.g. government, tobacco industry, public). The effects of
innovation introduced into the system can be nullified by compensatory changes in
another or can propagate through the system or even be amplified.

Evidence

e Systems theories at a general level are difficult to test using experiments because
they contain many interconnected propositions but they have proved successful in
explaining phenomena that would be difficult to explain without such approaches
(Ahn et al., 2006).

Limitations
¢ The strength of systems theories is also potentially a weakness in that they can
explain a great deal but in real-life situations may lack predictive power.

Examples

Tobacco use management system: This model approaches the problem of tobacco
control from a systems perspective and identifies systemic barriers to progress
(Borland et al., 2010). This leads to recommendations regarding the regulation of
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the tobacco industry per se, in addition to the usual countermeasures that affect
price, availability, dependence and motivation to smoke.

Systems approach to healthcare delivery: The World Health Organization has recently
published a report detailing ways in which a systems approach can help to improve
healthcare delivery that can be applied as successfully to treatment for addiction
problems as o any other area of health care (de Savigny and Adam, 2009).

Implications for prevention and promoting recovery

The most important implication of the organisational systems approach is that
interventions need to consider how the organisational system as a whole will adapt
to the introduction of the innovation. It may be that there will be compensatory
adaptation in another part of the system nullifying the effect or it could be that the
innovation will set off a chain reaction that will lead to a much greater effect than
was anticipated. Merely being sensitive to these possibilities may be helpful when
designing interventions.
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Chapter 6: Towards a comprehensive theory
of addiction

The preceding chapters indicate that numerous important insights have been gleaned
about the development of and recovery from addiction at many different levels of
analysis. Each approach has particular implications for the policy response and
there is good evidence that there are numerous ways of influencing addictive
behaviours, ranging from social marketing campaigns and interventions that raise
the financial cost, to behavioural support and medicines. It is also apparent from the
literature, however, that different contexts and different addictive behaviours require
different blends of policies at different times in different cultures. This suggests that
there may be merit in attempting to bring together the insights contained in these
models at a general level to help establish strategies for combating addiction. A
comprehensive theory of addiction would ideally encompass all the relevant concepts
and link them together in a way that accords with the evidence and provides a
coherent account that can be used to develop effective interventions. The first step in
this process is gathering together the relevant concepts. Such a theory would be
framed at a general level and provide a pegboard into which more specific theories
can be located. Thus, for example, the theory would include the concept of
‘psychological need’, but the specifics of how a particular psychoactive drug
generates and then meets such a need would require a more detailed theory.

6.1 Identification of key constructs in theories and models of
addiction

From the preceding review it is apparent that a wide range of concepts have been
applied to understanding addiction. The definitions in Table 6.1 represent an
attempt to capture the essence of the constructs as used by researchers in the field,
not a choice between different explicit formulations. The list is not intended to be
comprehensive (that would constitute a dictionary of addiction), but it conveys the
variety of concepts involved. Arguably, all of these are potentially significant and
could usefully be incorporated into an overarching model.

It should be remembered that this report does not address the details of biological
models underpinning the major mechanisms that can be observed or inferred at a
behavioural level. However, as already noted, these can lead to the development of
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highly effective interventions that address one or more of the mechanisms of
addiction. For example, a theory that nicotine’s actions at the alpha-4 beta-2
nicotinic acetylcholine receptor play a central role in the ‘drive’ to smoke (craving)
and pharmacological ‘reward’ from smoking led to the development of a partial
agonist targeting that receptor, which has proved successful in helping smokers to
overcome their addiction to tobacco (Cahill et al., 2011a). However, such accounts
are generally speculative. Even if one accepts the generalisations from particular
animal models to humans, they account for only part of the nexus of causation that
underlies addictions.

Table 6.1: Key concepts as used in models of addiction

Abstinence violation
effect (AVE)

A psychological process whereby a lapse leads to relapse. It involves
a loss of motivation and self-efficacy

Actions Discrete, coordinated responses involving voluntary muscles
Analysis Thought processes involving calculation, inference and comparison
Anxiety An aversive and also motivational trait or state involving worry about

adverse future events. Addictive behaviours may reduce it acutely but
increase it chronically

Associative learning

A process whereby patterns of brain activity representing
perceptions, emotions or response organisation become linked so
that when a particular pattern occurs another is more likely to occur.
In addiction, associative learning plays a pivotal role, with drug cues
coming to generate feelings of desire or impulses

Attentional bias

A non-conscious tendency to focus attention on particular types of
object or features of objects; a form of cognitive bias

Automatic processes

Events in the brain that do not involve self-conscious reflection and
analysis; and mental states arising from these, including feelings

Autonomy Part of identity — a belief in one’s independence or freedom

Behaviour Action sequences and the manner in which these are enacted

Beliefs Mental representations of objects, events or situations in the form of
propositions held to be true

Choice A process whereby alternative courses of action are imagined, one of
which is selected through a process of reflective analysis

Cognition Strictly, the process of creating and modifying mental representations,

but often specifically limited to beliefs
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Table 6.1 (continued)

Cognitive bias

A non-conscious tendency to preferentially process information or
form mental representations of particular types of object or features
of objects in the environment

Cognitive control

Influence of reflective thought on responses

Compulsion Experience of a strong, sometimes irresistible, impulse to perform an
act

Consciousness The content of subjective experience when awake; includes feelings,
perceptions, memories, beliefs and abstract ideas; distinguished from
self-consciousness

Cost Negative consequence or consequences of performing an act

Craving Strong desire or feeling of a powerful urge to do something

Decision The process involved in determining a course of action following

reflective analysis; also the outcome of that process

Decision framing

A way of representing a decision problem and the possible outcomes
from each option

Depression Feeling of gloom often accompanied by belief in own inadequacy
and worthlessness; can involve physical symptoms of tiredness and
motor retardation

Desire Feeling of want or need for some imagined state of affairs

Dissonance A feeling of discomfort attached to conflict between beliefs

Dopamine A neurotransmitter which, when it attaches fo receptors in the nucleus

accumbens, is believed to lead to experience of pleasure (in the shell
of the accumbens) or increased incentive salience (in the core of the
accumbens)

Ego depletion

Lowered mental energy needed for the exercise of self-control

Emotion
(generalised)

Experience of generalised feelings of happiness, anger, anxiety, etc.

Emotion (targeted)

Experience of feeling about something such as liking, hating,
enjoying

Environmental stress

Events or conditions that can lead to anxiety or depression

Evaluations

Beliefs about the degree to which something is good or bad in some
way, e.g. harmful vs. beneficial, morally right or wrong
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Table 6.1 (continued)

Executive
dysfunction

Impaired ability for reflective control over behaviour

Expectancy Expected outcome from an action and the expected utility of that
outcome

Feelings Experiences of emotions, desires and urges

Habit A process whereby, as a result of learning, stimuli influence
responses without the requirement for reflective thought

Habituation Reduced responsiveness as a result of repeated or continuing
exposure to a stimulus

Hyperbolic A tendency to discount (attach reduced utility to) costs and benefits to

discounting a greater degree early in the imagined future

Goal An imagined state of affairs that is the object of desire

Identity Mental representations of the self as one is or aspires o be and
emotions associated with these

Imitation A process whereby an individual copies all or some of the features of
another person; the process may not be intentional

Impulse A coordinate action schema which, if unopposed, will result in an
action

Impulsivity A tendency to react to stimuli without, or despite, reflection

Incentive salience

An attribute of ‘wanting’ attached to reward-predicting stimuli

Inhibition A process by which a response is suppressed

Intention A self-conscious decision fo undertake an act

Lapse An instance in which a personal rule is violated but the rule is still
considered to be in operation

Liking A feeling of anticipated pleasure or enjoyment associated with an
object or event

Modelling A process whereby a behaviour occurs and all or some of its features
are copied by another

Motivation Processes within the brain that energise and direct behaviour; not

limited to reasoned choice

Motivational bias

A tendency to favour a given course of action or value a given
outcome as a result of factors that lie outside conscious awareness
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Table 6.1 (continued)

Motive A feeling of desire (i.e. want or need) to attain an imagined state of
affairs

Need A kind of desire involving anticipated relief from mental or physical
discomfort

Negative A process whereby a behaviour is induced or maintained in

reinforcement

anticipation (not necessarily conscious) of avoidance of or escape
from an aversive stimulus

Norms

Behaviour patterns or beliefs that are widely enacted or held within
population, subpopulation or group

Norms (descriptive)

Beliefs about how widespread a behaviour pattern or belief is in a
population, subpopulation or group

Norms (prescriptive)

Beliefs about what a population, subpopulation or group considers to

be good or bad

Norms (subjective)

Beliefs about what significant others consider to be good or bad
weighted by the importance one attaches to such views

Observational
learning

Acquisition of information or skills through observation of the
behaviour of others and the outcomes of those behaviours

Opportunity

A set of environmental factors that make a behaviour possible

Perceived control

The extent to which people believe they can enact a given behaviour
(similar to self-efficacy)

Physical In relation to a drug, a condition of the central nervous system such

dependence that reduced concentrations or absence of the drug results in an
adverse physiological reaction

Plan A self-conscious intention to perform an act in the future

Pleasure An enjoyable experience gained by addicts as a result of their
addictive behaviour that leads them to seek them to repeat the
experience

Positive A process whereby a behaviour is induced or maintained in

reinforcement

anticipation (not necessarily conscious) of experience of a positive
stimulus

Price

The amount of money needing to be paid to acquire something or
benefit from a service
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Table 6.1 (continued)

Reflective thought

Self-conscious analysis of information in the form of propositions,
and thoughts arising from these

Relapse Abandonment of a personal rule governing behaviour

Relief A positive feeling that follows removal of mental or physical
discomfort

Response Reaction to a stimulus in the form of feeling, thought or behaviour

Reward An event that increases the probability of a behaviour that it follows,
often involving pleasure, satisfaction or relief

Risk taking Behaviours as a result of which there is a significant probability of
harm or failure to mitigate harm

Rule A plan that is applicable beyond just one occurrence

Self-consciousness

Experience of the self, necessary for reflective, executive control of
thoughts and actions

Self-control

A process whereby intentions are enacted in the face of desires or
impulses arising from other sources; part of self-regulation

Self-determination

A belief in one’s power to control one’s own behaviour and
experience

Self-efficacy

A belief in one’s capability to enact a behaviour or achieve a
particular outcome

Self-regulation

A process in which plans and reflective choices govern behaviour

Sensitisation

An increase in magnitude of a response as a result of continued or
repeated exposure to the stimulus

Social influence

A process whereby thoughts, feelings and behaviour are influenced
by other people. This can be through a variety of mechanisms
including actual or anticipated reinforcement and modelling

Stress

A negative feeling arising from adverse environmental conditions or
events, or expectation of these

Subjective expected

utility

The expected perceived value of an outcome from choosing an option
that takes into account the likelihood that it will occur if that option is
chosen

System

A set of interacting elements
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Table 6.1 (continued)

Temporal A tendency to aftribute lower utility to outcomes of similar objective
discounting value as a function of how far in the future they are expected to occur
Urges Feelings of impulse to engage in an action

Utility (also Perceived personal value attaching to an outcome

subjective utility)

Value Obsjectively specified worth of something
Values Beliefs about what is morally or ethically right or wrong
Want A feeling of anticipated pleasure or satisfaction attaching to an

imagined future

Well-being A feeling of being content and happy

Willingness An absence of an intention not to engage in an act

Withdrawal Temporary adverse reportable changes to physical or mental
symptoms functioning resulting from reduction or termination of a drug to which

the body has become adapted

The constructs are diverse and many of them overlap, but it should be apparent that
they are all to some degree important and should be included, or at least
accommodated, within any overarching model. The next section attempts to do this.

6.2 Linking the constructs into a coherent model

Addiction involves behaviour, so behaviour could usefully lie at the heart of any
model. The causes of behaviour lie in the interaction between the individual and his
or her environment.

When it comes to the individual, one can distinguish between two kinds of attribute
that contribute to the disposition to act in a given way in a given set of
circumstances: capability and motivation. Then it is important to consider factors that
lie outside the individual that promote or constrain behaviour. We can refer to this
as opportunity. Capability, motivation and opportunity must be present for any
behaviour to occur. The components are described in more detail below. Together
they are the COM-B system, which allows us to analyse behaviour (Michie et al.,
2011a). Figure 6.1 shows the components of the COM-B system and how they are
interrelated.
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Capability refers to the physical or psychological capacity to engage in the
behaviour in question. This capacity resides within the individual. It includes
knowledge and understanding as well as physical and mental skills and facilities. It
also includes the capability to resist impulses to engage in an action as well as the
ability to engage in an action.

® Physical
Having the motor skills and anatomy required to enact the behaviour.
Example: Skill at self-injection.

¢ Psychological
Having the knowledge and intellectual and self-regulatory capacity to enact the
behaviour.
Example: Ability to understand health messages.

Opportunity refers to the environmental factors that permit a behaviour to occur or
promote it. This may involve the physical environment, including, for example,
availability of a given drug or cues that prompt people to consider taking the drug
as an option. It may also involve the social environment, including social mores that
make it possible to entertain the idea of using a drug.

¢ Physical
Environmental factors that enable or prompt the behaviour to occur.
Example: Presence of alcohol sales outlets in a neighbourhood.

* Socidal
Social factors that enable or prompt the behaviour.
Example: Peer group mores that promote cannabis use.

Motivation refers to mental processes that energise and direct behaviour. It extends
beyond the narrow confines of self-conscious, reflective reasoning and choice and
into processes that have been labelled ‘automatic’. Thus, it includes impulses and
desires that we are not necessarily reflecting on, or able to reflect on, at any given
moment.

e Reflective
Self-conscious analysis leading to a decision or infention to perform an action.
Example: Belief that cannabis is non-addictive and relatively harmless.
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¢ Automatic
Learned and unlearned associative processes leading to feelings, impulses or
counter-impulses.
Example: Feelings of euphoria immediately after ingesting cocaine.

Behaviour develops through the interaction of these components, as Figure 6.1
describes. Arrows represent the potential for major causal influences between
components. Behaviour in this particular model refers to sequences of actions which
arise from impulses and inhibitory processes. Inhibition plays a crucial role in the
flow of behaviour by preventing some actions and thereby enabling others.
Therefore, it is useful to refer to behaviour in terms of absence or cessation of
actions (e.g. ceasing injecting heroin) as well as occurrence.

Figure 6.1: The COM-B system for analysing behaviour in context

Motivation ’ —>

!

Opportunity ’

Source: Michie et al., 2011a.

The COM-B system provides one potentially helpful way of generating a high-level
analysis of an ongoing behaviour pattern as well as a way of deducing the changes
required in order to alter that pattern. It can be applied at the level of populations,
subpopulations, social groups or individuals. Therefore, in principle, it could form
the basis for an individual assessment of an addict or a generalisation about @
population. It is not a psychological, sociological or environmental model. It seeks to
treat the individual or population as part of a system with interacting components.

The systems approach represented by the COM-B model is reflected in arrows
denoting potential influence between the components as well as patterns of influence
within each component. Thus, it is clear that capability to engage in a behaviour
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influences motivation to engage in it, as does opportunity. Engaging in the
behaviour then clearly influences motivation, capability and opportunity.

With regard to addictions, powerful motivation lies at the heart of the problem, but
there may be different contributions in terms of capability and opportunity for
different individuals in different circumstances. Thus, one individual may experience
a chronic overwhelming desire to drink alcohol and will seek out opportunities to do
so, whereas another may experience those desires only when opportunities present
themselves. Similarly, for one user, the need for heroin may be a near-constant
feature of his or her waking experience, whereas another may experience an
equally powerful desire but more narrowly linked to specific occasions.

6.3 Motivation and capability

Focusing our attention on intra-individual components of the model, there are two
factors that may be conceptualised as interacting to contribute to the behaviour:
motivation and capability. Capability sets boundaries around what we are able to
do. Motivation determines what we do and how we do it within those boundaries.
Most of the theories described in this report consider motivation but some deal with
psychological capability — particularly capacity for self-regulation — and some

deal with both.

All the theories can be thought of as characterising individuals in terms of
‘dispositions’ to react in particular ways, mentally or physically, to particular stimuli
or circumstances. These dispositions may be short or long term. Ultimately, they must
involve structural features of the central nervous system in terms of both connectivity
between neurons and the characteristics of those neurons. However, it is often more
useful to think of these dispositions in terms of higher-level ‘traits’ and ‘states’.

Thus, vulnerability to addiction may be thought of as arising from a number of long-
term dispositions (traits), such as tendency towards anxiety or depression, impulsivity,
failure to adopt conventional social norms, low self-esteem, tendency towards risk-
seeking, sensitivity to the reward potential of a particular drug and tendency towards
steep hyperbolic discounting. Addictive behaviour patterns may be maintained by
both long- and short-term dispositions (states) including a range of emotional states
and what may be termed ‘mental sets’. The latter are cognitive dispositions that may
include short-term cognitive biases as well as ways of construing.
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The PRIME theory of motivation was developed to bring together key elements of
the other theories described in this report, so may provide a potentially useful
framework for describing how motivational dispositions interact with the immediate
environment fo generate behaviour (West, 2006). It aims to capture all of the
constructs set out in Table 6.1 and to link them together in a coherent fashion. The
next section describes it in more detail. It is important to stress that all models are
perceptions and each may have value for different purposes. PRIME theory
addresses concepts only within the areas of motivation and psychological
capability as it relates to motivation. lts focus is on providing a basis from which
to develop interventions to change behaviour. It is not a replacement for other
models but only an attempt to integrate their key constructs into a single
framework.

6.4 Process of change

PRIME theory aims to be as parsimonious as possible and to identify core constructs
that are pivotal and those that are variants on the theme. Table 6.2 shows key tenets
of PRIME theory as they relate to ongoing behaviour and deliberate behaviour
change. The core constructs appear in bold. It should be possible to link all the other
intra-individual constructs in Table 6.1 to these core concepts.

Table 6.2: Key propositions within PRIME theory as they relate to ongoing

behaviour and deliberate behaviour change

1. At every moment we act in pursuit of what we most desire (‘want’ or ‘need’) at that
moment

2. Wants and needs involve imagined futures and associated feelings of anticipated
pleasure/satisfaction (wants) or relief from mental or physical discomfort (needs). They
form part of our conscious experience but we are not necessarily conscious of them

P P Y

3. Beliefs (propositions that we hold to be true) influence actions only if they generate
desires that are strong enough to overwhelm those arising from other sources (e.g.
drives and emotions) or impulses and inhibitions arising automatically out of learned or
unlearned associations; imagery plays a key role in this

4. Plans (self-conscious intentions to undertake actions in the future) provide overarching
structure to our actions, but in order to direct our behaviour they need to be recalled
and generate desires at relevant moments that are sufficiently powerful to overcome
desires and impulses arising from other sources
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Table 6.2 (continued)

58

The motivational system can be characterised in terms of dispositions for its components
to respond in particular ways to infernal and external inputs. Processes that lead to
changes in dispositions include associative learning, habituation, sensitisation, direct
imitation, analysis and inference. A wide variety of patterns of change can occur with
sudden large changes resulting from apparently small triggers

. Identity (our mental representations of ourselves and the feelings attached to these) is an

important source of desires and provides a degree of stability to our behaviour by virtue
of the labels we apply (e.g. ex-addict) and the rules that govern our behaviour (e.g. no
longer using drugs)

. Identity change is a starting point for deliberate behaviour change (in terms of a new

label and a new set of rules governing our behaviour) and can be regarded as an ‘act’
that occurs when the desire to make the change is momentarily greater than the desire
not to

. Deliberate behaviour change is sustained when the desires arising from the new identity

are stronger at each relevant moment than the desires arising from other sources to
revert to the previous behaviour pattern or are able to overwhelm habitual or instinctive
impulses

. When identity change results from self-conscious beliefs about what is good and bad,

maintaining behaviour change requires ‘self-control’: the effortful generation of desire to
adhere to a rule that is sufficiently powerful to overcome desires arising from other
sources

. Personal rules that have clear boundaries and a strong connection with components of

identity that involve strong emotional attachments will generate more powerful desires
when required and better suppress countervailing desires and so have a stronger lasting
impact on behaviour

The model recognises the importance of distinguishing between automatic and

reflective processes. It differs from classic dual-process models (Strack and Deutsch,
2004) in (1) positing that there is a multi level hierarchy of influence so that beliefs
have to work through desires (wants and needs) and these have to work through

impulses and counter-impulses (inhibition); and (2) recognising a fundamental

distinction between automatic processes that involve affective goals (wants and needs)

and those that involve stimulus—impulse associations (see Figure 6.2).
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Figure 6.2: The structure of human motivation
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Figure 6.3 shows the structure of the human motivational system in a slightly
different form, which makes explicit that all external input needs to be sensed and
interpreted at some level in order to feed into the system and internal states such as
drives and emotions are important in that process. It also shows how the acronym
PRIME is derived: plans, responses, impulses, motives and evaluations.

Figure 6.3: The structure of human motivation — a different view
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Probably the most important single proposition within PRIME theory is that the
strongest of momentary wants and needs drive purposeful behaviour and that plans
and evaluations are an important source of wants and needs. This embodies the
concepts within the reflective choice models (in terms of resolution of competing
evaluations) and the learning theory and drive models (in the generation of wants
and needs through associative learning and processes of habituation and
sensitisation). Self-regulation and biological executive control theories are captured
by the relative strength of plans, evaluations and non-reflective processes to influence
wants and needs in the moment and for wants and needs to generate impulses versus
inhibition. Identity theory is encompassed by the proposition that identity is potentially
a very important source of wants and needs that can work in favour of or against
developing an addictive disorder, as well as in favour of or against recovery.

Individual differences in vulnerability to addiction can arise from any of a number of
dispositions, such as the following:

Impaired plan formation and enactment

* Impaired capacity to formulate coherent plans that provide structure to daily life
and protect against the motivations arising from ready rewards.

* Impaired connectivity between plans and lower-level motivational structures,
reducing their capacity to form motives that can counter impulses and motives to
engage in addictive behaviours.

Maladaptive evaluations

* Lack of protective beliefs about the harmfulness of the addictive behaviour,
including low self-esteem or acceptance of social mores.

e Beliefs that actively promote the addictive behaviour, including those relating to
self-harm or the benefits of the addictive behaviour.
Maladaptive motives

* Low capacity to form imagery from beliefs that would be needed to create the
necessary desires to avoid the addictive behaviour, leading to temporal
discounting amongst other phenomena.

* Predisposition to adverse emotional states that are relieved by the addiction
(leading to greater ‘need’).
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* Heightened sensitivity to the propensity of the addictive behaviour to create
acquired drive states (leading to greater ‘want’ and ‘need’).

* Heightened sensitivity to the propensity of the addictive behaviour to generate
withdrawal symptoms (leading to greater ‘need’).

* Heightened sensitivity to the pleasurable effect of the addictive behaviour or
propensity for this to become sensitised (leading to greater ‘want’).

Maladaptive impulse formation and control

* Heightened sensitivity to the effect of the addictive behaviour in generating cue-
impulse associations (leading to strong cue-driven impulses).

* Reduced capacity to inhibit impulses (leading to predominance of impulses over
inhibitions).

PRIME theory recognises that there are many elementary processes that lead to
changes in dispositions. These are listed in Table 6.3. It is important to note that a
number of change processes are included that are not covered by the models
described earlier (e.g. maturation), but for which there is considerable evidence of
their importance. It is also important to note that there are change processes
included for completeness (e.g. physical insult) that may only rarely impact upon
addictive behaviours. Thus, for example, injury to the prefrontal cortex may generate
disinhibited behaviour patterns.

The observation that the development of, and recovery from, addictive disorders can
follow many different trajectories, from steady gradual change to sudden change
without any obvious driving factor, is encompassed in PRIME theory by the
recognition that the processes of change follow a highly non-linear course and in
important respects appear to be ‘chaotic’ — in the sense characterised by chaos
theory (Gleick, 2011). In chaos theory, a simple, single underlying equation that is
applied iteratively to its own outputs can result, at one point in time, in an
apparently stable pattern of behaviour and then, without any apparent external
cause, change to chaotic switching from one pattern to another before returning to
the original pattern or switching to a new stable pattern. Then the new stable pattern
can revert without any obvious warning to either the chaotic switching or the
original pattern. The major lesson from this approach, as distinct from a linear stage
type of approach, is that it makes sense to establish the conditions in which a
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fundamental switch is more likely (but may occur unpredictably) and persist with
these conditions, even when there is no obvious evidence of movement.

Table 6.3: Elementary processes of changes to dispositions

Automatic
Maturation Changes associated with growing older
Habituation Decrease in response with exposure
Sensitisation Increase in response with exposure
Chemical ‘insult’ Pharmacological responses
Physical ‘insult’ Brain lesions
Associative learning Operant and classic conditioning
Imitation Direct copying
Perception Acquiring information from the senses
Identification Forming one’s own identity from perceptions of others
Consistency disposition Generation of motives and ideas from similar ones
Dissonance avoidance Negating or blocking uncomfortable thoughts
Objectification Generating evaluations from likes and dislikes
Assimilation Acquiring information through communication
Inference Induction and deduction
Analysis Formal and informal calculation

In addiction, these dispositions can be expected to interact with each other and with
elements of the COM-B system outside the individual to create a pattern of
behaviour that escalates over a period of months or years and then stabilises.
Changing this pattern of behaviour requires structural changes to dispositions or
opportunities or both.

6.5 Conclusions

Understanding behaviour can usefully involve identifying the capabilities,
opportunities and motivations that underpin it, and how these interact. Understanding
addictive behaviours would then require consideration of all these aspects.
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Motivation lies at the heart of this. In one overarching model, PRIME theory,
behaviour can be understood in terms of five interacting levels of the motivational
system: self-conscious plans provide a means of enacting future orientation and give
structure to our behaviour; evaluations (beliefs about what is good or bad) provide
input to plans and are subject to reflection and analysis; motives/desires are feelings
of want and need arising from expected pleasure or satisfaction (wants) or relief
from mental or physical discomfort (needs) associated with imagined futures; and
impulses and counter-impulses/inhibition are action schemas that directly drive/
inhibit behaviour.

It is possible that plans and evaluations can influence behaviour only to the extent
that they influence motives/desires, which in turn have to act through impulses and
counter-impulses. At any moment, there are multiple inputs to these processes at all
levels so that, for example, desires arising from plans come into conflict with
powerful sources of desire arising from anticipated pleasure or relief.

Addiction generally involves powerful wants and needs arising at critical moments,
which undermine or overwhelm any that are derived from plans based on other
goals such as self-preservation. Addressing addiction involves reducing exposure to
the environmental and internal factors which generate desires to engage in the
addictive behaviour, bolstering countervailing desires and maximising the efficiency
of the process of formulation of plans and how plans come to generate desires. The
next two chapters examine the implications of this for assessment and intervention.
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Chapter 7: Implications of theory for assessment
and measurement of addiction and related
constructs

The models reviewed in this report contain a wide range of constructs that can be
assessed and measured. This assessment and measurement is fundamental to the
practical application of the models and to their testing and development. This
chapter examines the options, beginning with the issue of ‘diagnosis’: whether or
not addiction is present. Before continuing, it is important to say that the discussion
that follows is intended not to detract from the very large amount of high-quality
research that has been undertaken in the field of measurement relating to addiction
(Bush et al., 1987; Meyers et al., 1995; Morgan et al., 1999; Friedmann et al.,
2000; Savage, 2002; Knight et al., 2003; Webster and Webster, 2005), but to
raise questions that arise from the analysis of the models presented earlier and to
attempt to answer them.

7.1 How should addiction be ‘diagnosed’?

In particular, the present chapter highlights a number of important aspects that need
to be taken into consideration when attempting to assess and/or monitor drug
addiction at the individual and/or population level. First, any meaningful assessment
or monitoring of addiction, for example for service planning purposes, cannot
merely rely on a dichotomous approach (presence of addiction or not). Any
meaningful monitoring of addiction has to therefore determine, primarily, the degree
of addiction. Thus, being able to determine the proportions of the population that
show different degrees of addiction allows, for example, more efficient and targeted
allocation of resources. To date, ‘one size fits all’ seems to remain the most prevalent
approach in service planning. Therefore, the present chapter shows how degrees of
addiction can be determined by assessing the strength and the severity of addiction.
Although these are two distinct aspects, they often overlap, influence each other and
form the framework within which the assessment and monitoring of addiction can
take place. Finally, as described in the COM-B model of addiction, there are three
main components that promote addiction and the maintenance of addictive
behaviours, namely motivation, opportunity and capability. As presented here, these
individual and contextual components act directly upon the strength and the severity

106



Chapter 7: Implications of theory for assessment and measurement of addiction and related constructs

of addiction. Therefore, as these components appear to play a crucial role in
promoting addiction, it is important that well-constructed assessment tools are
developed to capture these components in order to inform effective treatment or
prevention inferventions.

Figure 7.1: Addiction and related constructs

() N

Degree of
Strength «—> Severi
Constructs
that contribute Motivation, capability, opportunity
to addiction

N — /

7.2 How should the ‘degree’ of addiction be measured?

Each of the models of addiction reviewed recognises that addiction is a matter of
degree. However, there are two key factors fundamental to the definition that may
vary in degree: the strength of the motivational forces in operation and the extent of
harm that is involved or could be involved. In practice, the two are highly correlated:
the stronger the motivation to engage in the behaviour, the greater the harm that
often ensues. Equally, the greater the harm, the stronger the motivation often has to
be to sustain the behaviour in the face of it. However, the fact that they are correlated
in practice does not mean they should be combined. There will be occasions when
combining them leads to confusion and a failure to address important issues.

This is illustrated by the example of countries with a more traditional approach to
cannabis drug policy, where a substantial amount of the harm to individuals and
cost to society arises from the fact that cannabis use is illegal. Thus, for a given
strength of motivation to engage in this activity, the harm arising from it is strongly
related to the societal response. If one conflates strength of motivation to engage in
the activity and harm arising from it, one loses sight of an important dimension in
formation of policy.
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The above analysis suggests a separation of what might be termed ‘strength’ from
‘severity’ of addiction. Strength itself is multifaceted because of the different aspects
of motivation and self-regulatory capacity involved, but the principle of parsimony
dictates that one should not construct more complex measures than are needed for
one’s purposes.

7.2.1 Strength of addiction

Before considering what may constitute a good measure of strength of addiction, it
is important to consider how one would assess the value of such a measure. The
most important criterion is how well it predicts continuation of the behaviour in the
face of attempts to change it (Miller et al., 1996; McKay, 1999; McKay et dl.,
1999). For addicts with a clear goal of ceasing the addictive behaviour, a better
measure of addiction will be one that, other things being equal, predicts success at
achieving that goal. Other measures are also plausible, but if the target of
interventions is to promote recovery from addiction or prevent behaviour patterns
from becoming addictive this seems to be the logical choice.

The measurement of strength of addiction involves an inference from observable
behaviour. Physiological variables such as activation of particular brain regions and
density of particular receptors in certain brain regions may be used as measures of
specific factors that may contribute to addiction, but they cannot be considered
measures of the degree of addiction because they do not take account of factors that
lie outside the individual that may contribute to the problem (as per the COM-B
system analysis). It is important to avoid the tendency to equate addiction with
neurological ‘abnormalities’ without regard to context, as this will lead to a focus on
interventions (such as pharmacological treatments) that address only a part of the
problem.

The observable ‘behaviour’ used to measure addiction may involve any of a number
of different types of indicator. However, the observation will usually involve self-
report because of the practical difficulty in observing the behaviour or motivational
construct directly. Table 7.1 summarises the options for measuring the strength of
addiction.

First, measurement may involve self-report of degree of motivation to engage in the
behaviour or some specific facet of that motivation. This may focus on ‘urge’ in the
case of addictions that are driven largely at the level of impulses. ‘Need’ and related
labels (e.g. feelings of distress or anxiety) apply when addiction is driven largely by
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Table 7.1: Options for measuring the strength of addiction

Measures of motivation
Strength of urges
Frequency of urges
Strength of need
Strength of drive

Beliefs about the importance of the addictive behaviour in one’s life

Measures of behavioural tendencies
Frequency of engaging in the behaviour
Patterns of the behaviour that reveal powerful motivation
Objective markers of intensity of engagement with the behaviour

Response to interventions

anticipated relief from mental or physical discomfort and ‘want’ and related labels
(e.g. enjoyment, satisfaction, pleasure) are appropriate when the addiction is driven
largely by anticipated positive feelings.

Second, it may involve self-report of behaviours that can be considered as markers
of some specific facet of motivation. It may involve statements of the priority attached
to the addictive behaviour relative to other behaviours that are valued. Even after
many decades of research in addiction, there is still a paucity of studies comparing
different measures of this kind as predictors of success of attempts to cease an
addictive behaviour.

7.2.2 Severity of addiction

The same strength of motivation to engage in a behaviour pattern may be more or
less harmful depending on the context. One may term this the ‘severity’ of the
addiction. Thus, a heroin addict who is experiencing significant health problems as
a result of injecting may be regarded as having a more severe problem than
someone who is mitigating the harm through hygienic injection practices. Some
people who continue to smoke in the face of severe chronic obstructive pulmonary
disease may be considered to be more severely addicted to tobacco than someone
who smokes but is showing no evidence of harm. A gambler with a low disposable
income whose life and whose family’s lives are severely harmed by the money spent
on gambling may be considered to have a more severe problem than someone who
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spends more money and time gambling but who is much wealthier and so for whom
it is less of a problem.

Severity could be a relevant concept in both individual cases and populations so as
to determine how much resource to devote to addressing the problem. It is not clear
whether this can be done in a global way for addictions in general. It is more likely
that severity will have to be assessed for particular addictive behaviours in particular
contexts for particular purposes.

A measure very commonly used in people with alcohol and illicit drug problems is
the Addiction Severity Index (McLellan et al., 1980). This identifies a number of
problem domains arising from addiction: psychological, social adjustment, legal,
health and employment. This measure has shown good reliability and correlates well
with other measures of the problem domains assessed. It can be administered within
about 30 minutes using a structured interview. For the reasons outlined earlier,
caution should be exercised in interpreting scores from this test across individuals
and populations.

7.3 How should one measure constructs that contribute to or
protect against addiction?

The range of constructs that relate to addiction that can help with understanding
what underlies addiction in individual cases and in populations is vast, and for each
such construct there is a plethora of variables. These include urges, wants, needs,
capacity for impulse control, withdrawal symptoms, ego depletion, aspects of
identity, measures of environmental cues promoting the addictive behaviour, beliefs
regarding the benefits and harms associated with the behaviour, the nature of any
personal rules applying to the behaviour or attempts to control it and environmental
factors that promote or protect against formation of the intra-individual variables.
The COM-B analysis can provide a helpful framework for the assessment of
variables promoting addiction. Table 7.2 shows the main headings that such an
analysis would require. Note that this kind of analysis can be undertaken with
individuals, groups or populations, but in the last two cases the features need to be
summarised in terms of statistical distributions.

As with measures of the strength of the addiction, it will be necessary to rely heavily
on self-report. Traditionally, self-report measures involve ‘scales’ that use multiple items
to assess a single construct (Furr and Bacharach, 2008). This is based on an
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assumption from psychometrics that error of measurement would be reduced.
However, this assumption often has not been borne out in those areas where it has
been tested. For example, where comparisons have been made, single-item measures
of craving have been found to have at least as good predictive validity and reliability
as multi-item measures. Similar findings have emerged for measures of anxiety and
depression and other withdrawal symptoms (DiFranza et al., 2002; West et al., 2006;
Davey et al., 2007; West and Ussher, 2010; Lefévre et al., 2011). An important
lesson from this is that researchers should not assume that multi-item measurement is
better than single-item measurement; rather, every additional item should show a clear
benefit in ferms of the purpose of the measure, such as its predictive validity.

Measures based on physiological functioning are important with regard to models at
that level of analysis, but it is important not to imagine that they measure
psychological constructs unless it can be demonstrated that they correlate highly with
those constructs. Thus, at present, it is not realistic to talk about physiological
measures of craving or impaired impulse control. Failure to understand this can lead
to an inappropriate reification of measures as central to addiction, and therefore
these measures become inappropriate targets for interventions.

Table 7.2: A COM-B analysis of an addictive behaviour in context

Capability What aspects of psychological capability, or lack of it, are
contributing to the behaviour?

Knowledge of and ability | What is the extent, nature and salience of knowledge about the
to understand addictive behaviour and its consequences? Is the information fully
consequences understood?

Self-regulatory capacity | What are the capabilities for exerting inhibitory control generally and
and skills specifically in relation to the addictive behaviour in the presence of
triggers or cues? What organisational and other cognitive skills are
available to minimise exposure fo temptations or cope with the
temptations, e.g. through substitute activities?

Knowledge of and ability | What understanding is there about appropriate pathways to change

to understand how to including available sources of support and optimal methods of
change achieving change?
Opportunity What aspects of the physical and social environment are promoting

the behaviour or inhibiting change?

Access to the addictive How easy is it to gain access fo the behaviour? How affordable is it2
behaviour What are the opportunity costs?
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Table 7.2 (continued)

Cues in the physical and
social environment that
prompt or remind about
the addictive behaviour

What are the events and features of the social and physical
environment that provoke desires or impulses to engage in the
addictive behaviour, e.g. exposure to advertising? Note the importance
of evaluating these cues as the addict experiences them and not merely
as they are delivered

Cues in the social
environment that would
permit or prompt change

What are the events and features of the social and physical
environment that provoke desires or impulses to change the behaviour
pattern, e.g. social marketing campaigns?

Motivation

What are the motivational forces that promote the behaviour in
competition with other more adaptive behaviours?

Beliefs about the positive
and negative features of
the addictive behaviour

What are the beliefs about the positive functions and negative aspects
of the behaviour? How salient are they? Note this is different from
beliefs about the consequences (see above) — this concerns the
evaluation of the consequences as good or bad

Pleasure and satisfaction
derived from the
addictive behaviour

What is the extent, nature and time course of positive feelings
associated with the behaviour2 These may include direct
pharmacological effects, effects on social standing and functions served
by the behaviour such as achieving a desirable body image

Mental and physical
discomfort arising from
the addictive behaviour

What is the extent and nature of the feelings of mental and physical
discomfort caused directly or indirectly by the behaviour2 This would
include worry about future health and punishment from the criminal
justice system, as well as the aversion to any physical discomfort of
engaging in the behaviour

Needs met by the
addictive behaviour

What needs are met by the addictive behaviour, whether they be ones
that did not derive from that behaviour (e.g. anxiety, depression,
boredom, loneliness) or that arose because of the addictive behaviour
(e.g. cravings, withdrawal symptoms)?

Pleasure and satisfaction
derived from, and needs
met by, other activities

What is the extent and nature of the enjoyment and satisfaction
experienced from other activities? How does this conflict with the
addictive behaviour?

General aspects of

identity

What are the labels, characteristics and personal rules that the person
applies to him- or herself generally and what feelings are attached to
these?

Aspects of identity
relating to the addictive
behaviour

What are the labels, characteristics and personal rules that the person
applies to him- or herself in relation to the behaviour and what feelings
are attached fo these?
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7.4 Summary
Adopting a broad-based model of addiction highlights the problems with trying to

define the presence or absence of addiction based on a set of ‘diagnostic criteria’ of
the kind adopted in the Diagnostic and Statistical Manual of Mental Disorders 4th
edition (DSM-IV) and the International Classification of Diseases (ICD). Such a
diagnostic process can lead to spurious estimates of prevalence and can provide
inappropriate decisions with respect to the provision of beneficial help for addicts.

One possible solution to the problem is to say that, in addition to the diagnosis of
addiction, it should be assessed whether the person engages in a behaviour that has
known addictive potential and whether it results in a significant harm or risk of
harm. In the case of behaviours such as injecting illicit drugs and tobacco use, this
would apply to all users. In the case of alcohol use, it would apply to use above
known safe limits in terms of amount or pattern.

The issue of assessment of the degree of addiction is separate and it is necessary to
distinguish strength (based on the strength of motivation to engage in the behaviour)
from severity (the harm resulting from the behaviour).

Assessment of factors underlying the addictive behaviour could perhaps be
structured around the COM-B model. Within each of these categories there is a need
to assess how far different components are contributing to the problem. Problems
with capacity may include failure to understand the consequences of the behaviour,
low capacity to learn from harmful consequences, weak capacity for inhibitory
control or poor self-regulatory skills. Opportunity may involve ready access to the
addictive behaviour or prevalence of cues that provoke a desire to engage in the
behaviour. Motivation may involve strong desires arising from anticipated pleasure,
satisfaction or relief, or weak countervailing desires. Identity is a pervasive and
powerful source of desires, so it is appropriate to measure aspects of this, including
self-labels, self-attributes and personal rules, separately.
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Chapter 8: Implications of the comprehensive
theory for intervention strategies

The analysis in Chapter 6 suggests that there should be a wide range of
interventions to tackle addiction and these should address the contributing individual
and environmental factors. The particular blend of interventions in the case of
different individuals, groups, subpopulations or populations will depend on an
analysis of the current drivers of the behaviour and a further analysis of what would
be needed to achieve the necessary change.

8.1 How should intervention strategies be developed?

In practice, the development of intervention strategies tends to be rather haphazard
and based on an intuitive analysis of the problem domain or on a favourite theory
(Michie et al., 2008). Sometimes frameworks are developed to help guide the
process but these generally do not provide a comprehensive coverage of the options
or clear linkage with models of behaviour change (Michie et al., 2011a). The
COM-B system described earlier has been used as a starting point for a more
systematic and theoretically driven approach to developing an intervention strategy
for behaviour change that is applicable to addictive behaviours. This is only one
possib|e approach, but it could he|p to structure the process of po|icy deve|opment.
Table 8.1 shows the steps that might be involved. These steps would lead one to only
the process of designing the intervention strategy, which would then need to be
implemented in some form, evaluated and, if necessary, adapted in an iterative
process until the behavioural target is achieved. The following section describes the
process in more detail.
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Table 8.1: Steps involved in designing an intervention strategy

Behavioural analysis 1. Define the behavioural target

2. Undertake an analysis of the current behaviour in context,
assessing what aspects of capability, opportunity and
motivation are driving the behaviour

3. Undertake an analysis of what would be needed to achieve
the behavioural target

Identification of 4. Use appropriate theory to map requirements onto a set of
intervention functions candidate intervention functions

5. Use available evidence to refine the list of intervention
functions and decide on the kinds of interventions that might
be appropriate within those

6. Further refine the list in the light of judgements and evidence
on affordability, practicability and acceptability

Implementing 7. Use available evidence and andlysis to identify behaviour
intervention functions change techniques likely to be most effective in achieving the
intervention functions

8. Use available evidence to determine what mixture of policies
(e.g. regulation, service provision, fiscal policies) can best
deliver the intervention functions and behaviour change
techniques

Evaluation of functions | 9. Check if behavioural target is achieved
and policies chosen

8.2 The behavioural analysis

A first step in intervention design is specifying the behavioural target. This step is often
left implicit, but it could be helpful to be precise because everything else follows from
this. In the case of addiction, the behavioural target for a population might be a
reduction in the prevalence of a given addictive behaviour or engagement in an
addictive behaviour at a certain level of harm. One might, for example, seek to reduce
the number of injecting heroin users by half, or the cost of drug-related crime by a
given amount; for example, the English tobacco control strategy in 1998 set a target
of reducing prevalence from 28% to 21 % by 2010 (Department of Health, 2010).
From the previous theoretical analysis it would appear that, in any area of behaviour
change, targets can play a very important role. However, unrealistic targets that are

117



Models of addiction

not policed or which do not precisely conform to one’s desired goals can be
counterproductive. Other critical points include the availability of necessary means to
reach the target (e.g. treatment slots, number of therapists available), the choice of
outcome indicators and the use of obijective, stable parameters for their assessment.

For a given individual seeking treatment, setting an appropriate behavioural target
is equally important. Different individuals will often have different goals or differ in
the extent to which they have reflected on those goals. The simple question of “What
do you want from this treatment?’ is an obvious starting point. This may not be the
goal that is eventually set, but it is important to ensure that, ultimately, there is a
clear goal in mind and to know the basis for it.

For individuals or groups with multi-addiction problems, it is important to be clear
about which of them are to be targeted. In this regard, it is worth noting that
changing one addictive behaviour can affect others. Thus, there is some evidence
that addressing alcohol addiction increases the chances of stopping tobacco
smoking even if that behaviour is not targeted (Karam-Hage et al., 2005) and that
smoking cessation may improve abstinence from alcohol and illicit drugs (Prochaska
et al., 2004). This highlights the importance of taking a systems approach to
understanding behaviour and behaviour change.

The next step is to use whatever evidence is available to determine how the current
problem arises from different aspects of capability, opportunity and motivation. This
can involve an assessment of the kind described in Table 7.2. The focus is to assess
what the momentary drivers of wants and needs are for that individual, given the
opportunities and capabilities afforded by their personal characteristics and
circumstances. This can provide a basis, alongside other evidence available, and
further theoretical inference for a COM-B analysis of what would be needed to
achieve the behavioural target. This involves assessing what might be thought of as
deficits in capability and opportunity, and how motivation (primarily momentary
wants and needs) to enact and sustain the change can be bolstered relative to
continuing with the addictive behaviour.

8.3 Identification of intervention functions

The next step is to develop a broad intervention strategy by selecting a type of
intervention. There are many potential behaviour change intervention frameworks
that can guide this. A recent systematic review found that, as with the models of
addiction reviewed earlier, each framework included some but not all of the
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intervention functions available (Michie et al., 2011a). This review proposed a
system that combined all the intervention functions into a single framework that was
also closely linked to the COM-B system as a broad-brush system for analysing the
behaviour in question. This framework (originally labelled as the ‘Behaviour Change
Wheel’ by the authors) included nine intervention functions and seven types of policy
that could be used to implement these interventions.

Figure 8.1 provides information on combinations of sources of behaviour,
intervention functions and policy approaches based on the models described above.

All nine intervention functions are potentially relevant for different individuals,
populations and circumstances. In each case a clear specification of the behavioural
target and an analysis of the changes (in terms of capability, opportunity and
motivation) needed to achieve that target are required. This leads to a selection of
infervention functions needed to make those changes. Of course, this can only set
out the broad strategy and there is still considerable work required to develop and
implement effective behaviour change techniques within each intervention.

This concept makes a distinction between intervention functions and policies needed
to enact these. For example, it may be decided that an important aspect of
prevention of cannabis use was education concerning specific short-term harms
about which there was low awareness. This does not necessarily mean that a mass
media campaign should be mounted. It may be more effective or cost-effective to
educate through targeted provision of an advisory service.

PRIME theory suggests possible mappings from the COM-B analysis to the
intervention functions. For example, deficits in reflective motivation can be addressed
through education, persuasion, incentivisation and coercion. Where there is a
problem in automatic motivation the appropriate intervention functions can include
persuasion, incentivisation, coercion, environmental restructuring, mode”ing and
enablement. The initial choice of specific intervention functions depends on reviewing
the best available evidence specifically related to the issue, failing which, evidence
relating more generally to this kind of behaviour and context.

The following are further examples of how behaviour can be influenced through
changing opportunity, capacity or motivation:

¢ Physical capability can be achieved through physical skill development, which is
the focus of training, or potentially through enabling interventions such as
medication, surgery or prostheses.
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Psychological capability can be achieved through imparting knowledge or

understanding, training emotional, cognitive and/or behavioural skills or through

enabling interventions such as medication.

Reflective motivation can be achieved through increasing knowledge and

understanding, eliciting positive (or negative) feelings about behavioural target.

Automatic motivation can be achieved through associative learning that elicit

positive (or negative) feelings and impulses and counter-impulses relating to the

behavioural target, imitative learning, habit formation or direct influences on

automatic motivational processes (e.g. through the use of medication).

Physical and social opportunity can be achieved through environmental change.

If one starts from a specific intervention function one also can deduce which sources

of behaviour might be targeted. So, ‘restriction’ only has a relationship with

‘opportunity’ and therefore can target this, while ‘training’ can target only ‘physical’
and ‘psychological capability” in this concept.

Table 8.2 describes interventions and policies in more detail and provides definitions

and examples to better explain these items.

Table 8.2: Definitions of intervention functions and policy categories

Definition

Example

Restriction

Using rules to reduce the
opportunity to engage in the target
behaviour (or to increase the target
behaviour by reducing the
opportunity to engage in
competing behaviours)

Controlling the supply of opiate
medications

Environmental
restructuring

Changing the physical or social
context

Limiting the number of alcohol
outlets in a district

Modelling

Providing an example for people to
aspire to or imitate

Showing a popular media
personality successfully battle
against alcohol addiction
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Table 8.2 (continued)

Definition

Example

Persuasion

Using communication to induce
positive or negative feelings or
stimulate action

Using imagery to create a feeling
of disgust at the effects of smoking

Incentivisation

Creating expectation of reward

Using financial incentives to
promote abstinence from cocaine

Coercion Creating expectation of punishment | Raising the price of alcohol
or cost
Education Increasing knowledge or Informing smokers about optimal
understanding methods of quitting
Training Imparting skills Training bar staff in skills to refuse
to serve intoxicated patrons
Enablement Increasing means/reducing Provision of buprenorphine or

barriers to increase capability or

opportunity (')

methadone to help addict limit
heroin use

Communication/

Using print, electronic, telephonic

Conducting mass media campaigns

marketing or broadcast media

Guidelines Creating documents that Producing and disseminating
recommend or mandate practice. | treatment protocols
This includes all changes to service
provision

Fiscal Using the tax system to reduce or Increasing duty or increasing anti
increase the financial cost smuggling activities

Regulation Establishing rules or principles of Establishing voluntary agreements
behaviour or practice on advertising

Legislation Making or changing laws Prohibiting sale or use

Environmental/
social planning

Designing and/or controlling the
physical or social environment

Street-lighting and enclosure
schemes to limit opportunities for
injecting

Service provision

Delivering a service

Establishing support services in
workplaces and communities

(") Increasing capability beyond education and training, and opportunity beyond environmental

restructuring.

Source: Michie et al. (2011a).
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Having arrived at a set of possible intervention functions that evidence suggests
would probably be effective in achieving the behavioural target, the question
remains whether these meet other important criteria of affordability, practicability
and acceptability. An infervention strategy has to meet all of these criteria to be
implemented.

Affordability is a concept that is very much in the minds of policymakers but which
is not well addressed by researchers and organisations that make recommendations
on interventions. The latter tend to focus on cost-effectiveness, but this is not the
same as affordability. An intervention might be highly effective and cost-effective but
not judged to be affordable by whoever is bearing the cost.

Practicability is a criterion that requires systematic evaluation. It is possible for an
infervention (e.g. complex counselling) to be highly effective when delivered by very
skilled and motivated staff but ineffective otherwise. Another intervention (e.g. a text
messaging intervention) may have less potential in terms of effectiveness but might
actually be more effective because of the difficulties in achieving the skill level
required to benefit from the counselling intervention.

Acceptability is a criterion that has a number of potential dimensions, one of which is
ethicality. For example, in China there have been studies examining surgical ablation
of the nucleus accumbens as a way of treating opiate addiction (Gao et al., 2003)
and alcohol dependence (Wu et al., 2010). Many societies would consider this
unethical, however effective it might or might not be. In general, the more restrictive
and coercive an intervention, and the more it results in adverse side-effects, the
greater the ethical problems it poses (Nuffield Council on Bioethics, 2007).

Ethicality is culturally determined and changes over time. It also has a political
dimension. This is linked to the question of public acceptability (Science and
Technology Select Committee, 2010-11). It is often assumed that the public will not
accept restrictive and coercive interventions when it comes to behaviours that harm
only themselves. However, this is not the case. Like Ulysses ordering his crew to tie
him to the mast of his ship as it passed the island of the sirens, the public will often
recognise that it needs to be protected from temptations that would be impossible to
resist. Thus, there is widespread acceptance in the UK for using tax increases to
promote cessation and deter uptake (Gardner and West, 2010). Supporters of the
legal addiction industries cite public acceptability as reasons not to engage with
more coercive and restrictive policies, but this is an assumption.
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One advantage of the approach described in this section is that it ensures that the
process of strategy development includes all possible options. Without it there may
be a tendency for potentially useful interventions to be overlooked. Moreover, it
provides a rational basis for intervention selection. However, it is only a starting
point. The next step is to develop the specific ‘behaviour change techniques’ that will
make up the intervention.

8.4 Implementing intervention functions

Behaviour change techniques (BCTs) are irreducible components of an intervention
aimed at changing behaviour (Abraham and Michie, 2008). The idea for these
arose out of the observation that interventions to achieve behaviour change were
poorly defined and described. This limits the extent to which one can develop an
incremental technology of behaviour change. For example, intervention bundles such
as ‘motivational interviewing’, ‘12-step therapy’ and ‘cognitive behavioural therapy’
may have the same label but be very different in terms of content, but those with
different labels can actually share many components (Babor and Del Boca, 2002).
A common system for describing the components of behaviour change interventions
could allow comparisons among them and provide a basis for identifying active
ingredients and determining how these are linked to underlying theory and
effectiveness.

Work on this began in the domain of promoting dietary change and physical activity
(Michie et al., 2011b). It has recently been extended to face-to-face behavioural
support for smoking cessation (Michie et al., 2011¢) and brief physician advice to
reduce excessive alcohol consumption (Michie et al., 2012). For example, BCTs that
have been identified in individual face-to-face behavioural support for smoking
cessation in the English Stop Smoking Services, and their associations with short-term
success rates, can be used to choose the most adequate inferventions. Based on the
odds ratios (ORs) in self-reports, ‘advice on changing routines’ (OR 1.14) and
‘measurement of CO’ (OR 1.06) might be selected from the list of possible approaches.

This kind of analysis could be undertaken for behavioural support/counselling for
other addictive disorders, which could provide a sufficiently robust basis for
comparing interventions and identifying active components. This in turn could
provide a basis for incremental improvements, but this can be achieved only if
detailed treatment protocols or manuals are routinely made available in published
reports (some journals now require this) (Craig et al., 2008).
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Behaviour change techniques extend beyond counselling or behavioural support to
include different forms of pharmacotherapy, approaches to incentivisation, types of
coercive intervention, and so on. The process of mapping BCTs onto intervention
functions has recently begun (Michie et al., 2011a). As it develops, it will be
important to keep it aligned with underlying theory and developments in theory.
Work to establish a similar taxonomy of types of BCTs in domains outside
behavioural support/counselling is under way but is still in its early stages (Free et
al., 2011). Ultimately, the goal is to be able to map types of BCTs onto each of the
nine intervention functions.

Having identified potential intervention functions and behaviour change techniques
to deliver those functions, one needs to determine what policies would be most
appropriate to enable the interventions to be put into effect. As already noted, there
may be several options in each case. It is important to canvass all the options, and
issues of effectiveness, practicability, ethicality and affordability will all come into
play as criteria.

8.5 Evaluation

After formulating the behavioural target, identifying which intervention function to
use and selecting the most appropriate BCT, the mix of policies had been decided
upon. In many cases, the first approach might not reach the behavioural target on
the first attempt. For this reason, there should be a final step in the process: an
evaluation, which should compare outcome with target and analyse whether
changes in BCTs or policies would improve results. In cases where these adaptations
do not lead to adequate outcomes, one might also discuss the possibility of using
intervention functions that might be more appropriate or promising.

8.6 Summary

The model of addiction presented in this report implies broad-based intervention
strategies for combating the problem. A starting point for this would be a precise
specification of the ‘behavioural target’, whether it be for an individual or for particular
populations. This could be followed by andlysis of the current behaviour in context and
what would be needed to achieve the behavioural target in terms of changes in
capabilities, opportunity and motivation. This would then lead to preliminary
identification of intervention functions that could lead to the required changes.
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A recent systematic review of behaviour change frameworks identified nine
intervention functions: education, training, persuasion, incentivisation, coercion,
restriction, environmental restructuring, modelling and enablement. Evidence relating
to these functions would need to be reviewed and linked to a theoretical analysis to
arrive at a preliminary intervention strategy. The intervention functions would then
need to be considered in the light of criteria of practicability, affordability and
acceptability.

The resulting intervention strategy could then form the basis for determining specific
BCTs to deliver those functions. The final stage in this phase of intervention design
would be to decide on the most appropriate policies for enacting these BCTs.

Once an intervention strategy has been designed, a new iterative process of trial,
evaluation and development begins, which, in principle, continues until the
behavioural target has been met (MOST, 2011). It would be commonplace after that
to define a new, more challenging target.
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Addiction is one of the key concepts in the scientific and policy debate around drugs,
drug use and intervention. This discussion, however, does not stop at substance-
based problems and includes phenomena such as gambling or compulsive use of the
Internet. This report has collected models and theories of addiction developed by
different disciplines to reflect different scientific approaches with the aim of an
improved and deepened common understanding of the concept. The term ‘addiction’
lies at the very heart of the responsibilities of the European Monitoring Centre for
Drugs and Drug Addiction. Hence, a discussion of this term against a background of
recent debates in the scientific community and its possible consequences for
assessment, monitoring and intervention are core to the work of the centre.

9.1 A common core concept

Although there are numerous definitions of addiction, they share commonalities
which permit a broad-based definition: a repeated powerful motivation to engage in
a particular behaviour, acquired through enacting the behaviour with a potential
risk of significant harm.

There are numerous overlapping models that attempt to specify how addiction develops,
how it is maintained and how people recover from it. Although none of the theories
today is accepted as an integrative single model of addiction, in conjunction the existing
different models provide us with a wide understanding of the concept. The following
paragraphs draw together the summary statements of all the different main approaches.

Commonalities and overlaps in definition and concept are mirrored by positive
correlations found between, for example, alcohol and nicotine addiction or heroin
and cocaine addiction, as well as similarities in aetiology, risk and protective
factors. All this leads to the open question of the extent to which interventions and
policies for illicit substances require a more general approach that covers other
aspects of addiction in this broader sense.

9.2 Modelling the individual addict

In this model, addiction arises out of either pre-existing characteristics of individuals
or the acquisition of characteristics that, together with a given set of environmental
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circumstances, result in powerful motivations to engage in harmful behaviour
patterns. Prevention involves protecting individuals from factors that promote
addiction. Recovery involves changing individuals or their circumstances to redress
the motivational imbalance.

Automatic processing theories

Addicts acquire addictive behaviours through mechanisms that shape our behaviours
without the need for conscious decisions or intentions and/or influence our capacity
for self-regulation. Prevention and promotion of recovery involves changing the
environment to alter exposure to cues and/or reinforcers, cueing and reinforcing
competing behaviours and/or improving the efficiency of inhibitory mechanisms.

Reflective choice theories

Addicts choose to engage in the addictive behaviour and recovery involves choosing
not to engage in it. The choice may be rational or biased but it always involves a
comparison of the costs and benefits. Prevention and promotion of recovery involves
altering the actual or perceived costs and benefits and/or improving the decision-
making process.

Goal-focused theories

Addiction arises out of pleasure seeking or avoidance of distress or discomfort, or,
at least in part, out of identification with others who engage in the addictive
behaviour. Prevention and promotion of recovery involves restricting access to the
sources of these goals, reducing their reward value, meeting the needs in other ways
or boosting the impact of conflicting goals.

Integrative theories

Addiction involves a combination of mechanisms in which environmental factors and
internal states and traits interact to generate conscious and non-conscious
motivations based on seeking pleasure or satisfaction or avoiding discomfort.
Prevention of addiction and promotion of recovery involves identifying and
addressing key environmental and internal factors that need to be changed at the
level of conscious choice and automatic processes.
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Process-of-change theories

Development of, and recovery from, addiction involves a set of processes that can
be delineated and influenced. Different stages may be involved and different
processes may be used to move between these stages.

Neurobiological theories

Addiction is primarily a ‘brain disease’ in which neural pathways of executive
function become disordered and particular motivational processes become amplified
as a result of an interaction between behaviours and their effects on the brain,
particularly ingestion of some drugs.

9.3 Modelling populations

Addiction can also be understood in terms of the interplay among population-level
parameters. In many cases these can be modelled quantitatively as functions.

Social network theories

The rates of transition into and out of addiction on the part of individuals within a
group or population are a function of the social connections between individuals
who are or are not promoters of addiction or non-addiction, and the nature of those
connections.

Economic models

The prevalence, incidence and/or rate of addictive behaviours in populations can be
predicted by functions from economic theory, including current and future financial
and other costs and availability of the behaviour and competing/alternative
behaviours.

Communication/marketing models

The development of and recovery from addiction are influenced by the persuasive
communications and marketing activities of those promoting or seeking to combat
the behaviours concerned.
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Organisational systems models

Addictive behaviours can be understood in terms of systems of mutually interacting
components at a societal level (e.g. government, tobacco industry, public). The
effects of innovation introduced into the system can be nullified by compensatory
changes in another or can propagate through the system or even be amplified.

9.4 Using models of addiction to develop interventions

This report has extracted the main concepts in these models and identified a possible
overarching model into which each can potentially be located. One advantage of
this approach is that it directs attention to the full range of potential interventions
that can be effective in combating addiction and provides the beginnings of a way
of mapping different intervention functions onto an analysis of causes of the
behaviour and what is needed to change the behaviour. Specific interventions can
then be developed by determining which specific BCTs are applicable.

Different domains to intervene: strengths and weaknesses

The overarching model involves specification of the capabilities, opportunities and
motivations, and their interactions, that drive or permit the addictive behaviour.
Motivation lies at the heart of the model and this can be considered to involve
multiple interacting levels of self-conscious plans, evaluations (beliefs about what is
good and bad), motives (feelings of want and need), impulses and counter-impulses,
and responses. An important general feature of this account is that self-conscious
plans and evaluations can influence behaviour only through momentary desires. The
conflict between momentary desires arising from plans and those arising from drive
states and emotions is fundamental to the concept of control and self-control, and
thus to addiction. Under this model, at each moment we act in pursuit of what we
most want or need at that moment. Addiction involves powerful wants and needs
and potentially weakened capacity to form wants and needs from plans.

Identity (our disposition to form mental representations of ourselves and the feelings
attached to these) plays a pervasive and powerful role in generating wants and
needs. It is the basis for self-control and the generation and enactment of plans.
Deliberate behaviour change requires a change in at least one aspect of identity

— the formation of new personal rules. In the case of addiction, this may involve not
engaging in the behaviour, reducing engagement or many other permutations.
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Setting a clear target, inspecting a pool of interventions and selecting the most
appropriate

This analysis can provide the basis for a more comprehensive and structured
approach to intervention development than is typically undertaken. It begins with a
clear specification of the behavioural target, followed by a COM-B analysis of what
is driving the current behaviour and what would need to be in place for the target to
be achieved. This leads to a preliminary selection from the full range of intervention
functions available: education, persuasion, incentivisation, coercion, training,
restriction, environmental restructuring and enablement. This selection then needs to
be considered in the light of the affordability, practicability and acceptability of the
proposed inferventions in this particular case.

Once an intervention strategy has been arrived at, the next step is to determine the
specific BCTs that will best deliver those functions and, finally, the policies that will
be needed to bring them into effect.

Factors influencing the initial enactment of an addictive behaviour, development of
addiction, attempts at recovery and avoiding relapse can be understood in terms of
the different but overlapping capabilities, opportunities and motivation operating in
the different phases. To the extent that there is overlap across the phases,
interventions (e.g. restricting access to the behaviour, raising its financial cost) can
affect all of them.

Thus, the main conclusion to come from this report is that it is both possible and
essential to undertake a broader analysis of addictive behaviours than is usually
undertaken. Such a broad-based approach can be applied in a focused and
structured way using a coherent model of behaviour as it applies to addiction. This
should enable the development of more effective intervention strategies. This
approach does not replace the continued search for more effective interventions (e.g.
better pharmacotherapies, better behavioural support and treatment, more effective
pricing policies), but it does highlight the need to consider how these work together
to achieve the desired goals. It also gives cause for reflection on the resources
currently devoted to particular kinds of research and interventions. Funding priorities
need to consider the payoffs relative to the full spectrum of approaches that could be
taken.
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