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everal theories have been developed in order to understand the phenomenon of addi-

ction. From a science development perspective, it is important to examine theories with

shared concepts within a common framework, generate and test new hypotheses. This

paper reviews those theories and models that consider substance misuse as a decision
making process involving conscious and unconscious cognitive processes including simple classical
conditioning models, cue reactivity, expectancy theory, social learning theory, neuropsychological
models and the new hierarchical PRIME theory. A synthetic approach has been used as to identify
similarities and to promote the incremental value of the discussed theories.
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Introduction

Addiction is a socially defined concept and refers to
a syndrome, the centre of which is impaired control
over a reward-seeking behaviour; impaired control
that is leading to significant harm. West (2006)' sug-
gests that the definition should refer to a reward-seek-
ing behaviour that has become out of control, which
describes better the observed increase over time in
drive to engage in the addictive behaviour. Addiction
is a broad concept that includes any behaviour sat-
isfying the above mentioned three criteria. One of
such reward seeking behaviours is substance abuse.

Substance abuse per se does not equal addiction un-
less there is loss of control and associated harm.

Over the years several theories aimed at under-
standing and explaining the above mentioned three
components of the definition of substance abuse as
an addiction. Most theories explore the phenom-
enon from a generic point of view and they focus on
the behaviour involved rather than the specific sub-
stance used. The concepts of "theory" and "model"
are usually used interchangeably. There is though a
major difference between the two: A model is a rep-
resentation of a system or an object or set of events.
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It does not need to explain anything. A theory seeks
to explain and predict by proposing the existence or
operation of entities that have not been observed.

Kuhn (1962)? argued that different theories cannot
be compared in terms of a system of common meas-
ure and cannot reject each other. According to Kuhn,
a theory should change from within when there is an
accumulation of a significant number of observation-
al anomalies that make the new theory more useful.
In science and philosophy, though, it is considered
important that phenomena are understood within
the framework of a single theory, because fewer axi-
oms have to be accepted as true, concepts can be
shared and testable hypotheses can be generated.*?
This statement does not negate the importance of
pluralism, but puts emphasis on synthesis and con-
struction, rather than deconstruction of knowledge.
This is not an easy achievement in social sciences, in
which phenomena usually have a relative definition
that scientists have to agree about and measure in a
valid and reliable way.

This paper aims at providing a narrative review of
those theories concerning addiction that consider
substance abuse behaviour as the result of decision
making process and include concepts, which are ei-
ther conscious (expectancies, attitudes) or could be-
come conscious and modified. A synthetic approach
will be used in order to explore the incremental val-
ue of each theory.

Simple conditioning models
and cue reactivity

According to classical conditioning theory, a spe-
cific stimulus produces a known response. Classical
conditioning models have been applied to explain
compulsive use of substances and have an auto-
matic process. These models emphasize either the
experience of withdrawal symptoms or the positive-
incentive properties of drugs. An important appli-
cation of classical conditioning in addiction is the
cue reactivity paradigm as a means of understand-
ing the nature of alcohol dependence, as predictor
of relapse and as a method of studying treatment
effects.

Cue reactivity paradigm involves cue exposure
to a cue or set of cues and observation and meas-
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urement of response. Cues can be external (such as
smell, sight and taste) or internal (moods, cognitions
or priming doses). An important aspect of cues is
their temporal relationship with drug consumption
with proximal cues producing greater reactivity than
distal cues. Cues can also be interconnected with
one cue increasing the likelihood and the reactivity
effect of another cue. Drummond,* in a review of
cue reactivity in addiction research, discusses three
types of responses: (i) symbolic expressive, e.g. crav-
ing, which is measured with questionnaires; (ii) phys-
iological, which in the case of alcohol research have
been often measured in terms of changes in heart
rate, skin conductance, skin temperature and saliva-
tion or neuroimaging methods; and (iii) behavioural,
which can be measured in terms of latency to drink-
ing and speed of drinking. Cue reactivity has major
limitations, such as (i) a modest relationship be-
tween subjective report of cravings and subsequent
substance use;® and (i) that physiological changes
are not mediators of instrumental behaviour them-
selves, but an index of a central nervous system state,
which may be a mediator of behaviour® or epiphe-
nomenal.”

Opponent process theory

The Opponent Process theory® explains the esca-
lation of reward seeking behaviour and suggests
the existence of opponent processes with homeo-
static function that upset the drug reward process
activated by the repetitive drug use. The opponent
processes lead to a reduction of the substance and
withdrawal symptoms effect (tolerance) during ab-
stinence. The theory is based on classical condition-
ing principles and proposed that continuous drug
use results in an increased reward threshold (toler-
ance), which in turn results in compulsive drug use.
According to this theory there are five temporal
states: peak of primary hedonic process, period of
hedonic adaptation although stimulus intensity is
maintained, steady level of hedonic process lasting
as long as the stimulus is maintained, peak of affec-
tive after-reaction that follows termination of stimu-
lus and finally decay of after-state. The proposed
states, though, cannot explain the fast reinstatement
of tolerance following even long periods of absti-
nence.
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Operant conditioning models

Operant conditioning takes into account the envi-
ronment in which the organism operates and argues
that behaviour is modified by its consequences. The
association between the stimulus, the response and
the consequences is learned by the subject, and the
response is repeated with greater or lesser frequen-
cy, depending on the type of consequence, which is
called reinforcement. Secondary/Conditioned Rein-
forcements can increase the frequency of the behav-
iour by enhancing or adding a pleasant experience
(positive reinforcement), or by removing or dimin-
ishing an unpleasant one (negative reinforcement).’
A well known negative reinforcement model is the
"self-medication theory". This model proposes that
individuals intentionally use substances to treat psy-
chological symptoms from which they suffer (nega-
tive reinforcement).

Rational addiction model

Becker and Murphy'® have proposed the economic
model of Rational Addiction. It is based on the con-
cept of rationality, which is defined as a "consistent
plan to maximise utility over time". Central conceptin
this model is the concept of utility. The authors sug-
gest that addiction is an increased consumption of
a "good" as a result of past consumption. Therefore,
addicted individuals are rational consumers who be-
have in a way that maximises preferences.

Extension of classical and operant
conditioning models

It is evident though that motivation to take drugs
(drug wanting) is not always directly attributable to
the subjective pleasurable effects of drugs (drug lik-
ing, positive reinforcement), and it is possible this is
especially true in addicted individuals. On the other
hand even after the prolonged cessation of drug
use, during which time withdrawal symptoms decay,
relapse to drug use and reinstatement is common.
According to the Incentive-Sensitisation model"
there are at least two distinct psychological proc-
esses involved in reward: (a) subjective pleasure ("lik-
ing") and (b) incentive salience attribution ("want-
ing"), which are mediated by different neural sys-
tems. The neural system involved specifically in in-
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centive salience attribution is sensitised by addictive
drugs. With the development of an addiction, drugs
become pathologically wanted ("craved"), which can
occur even if drugs are liked less and less.

The Hedonic Homeostatic Dysregulation model™
provides an approach to identifying the neurobio-
logical factors that produce vulnerability to addiction
and to relapse in individuals with a history of addic-
tion and provides a bridge between findings from
animal and social studies and a synthesis between
biological and psychological models. Addiction is
presented as a cycle of spiralling dysregulation of
brain reward systems that progressively increases,
resulting in compulsive drug use and a loss of con-
trol over drug-taking. Neurobiological mechanisms,
such as the mesolimbic dopamine system, opioid
peptidergic systems, brain and hormonal stress sys-
tems, as well as social psychology concepts, such as
sensitization and counter-adaptation, are hypothe-
sised to contribute to this hedonic homeostatic dys-
regulation.

The Inhibition Dysregulation model™ attempts
to bring together findings from neuroimaging and
neurophysiology involving neuro-adaptation and
sensitisation of the dopamine rewards system with
findings from cue exposure research and findings
regarding the malfunction of the inhibitory sys-
tem. The model suggests that addiction involves a
progressive dysregulation of ability to inhibit a be-
haviour that is rewarded and that aspects of deci-
sion-making processes are compromised in perhaps
either a direct way (i.e. dysfunctional inhibitory sys-
tem) or indirectly via a dysfunctional reward system.

Social learning theory

Social learning theory'* is a generic theory of hu-
man behaviour, which is conceptualised as the result
of a process of interactions between the individual
and the social environment with a major emphasis
on environmental or situational factors. Behaviour
is regarded as the result of a continuous interaction
between personal and environmental variables:
personal variables include cognitive factors (com-
petencies, intellectual abilities), cognitive strategies
(ways of attending to and organising information),
expectations (about consequences of behaviour),
values, self-imposed standards, rules, morals, etc.
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Environmental variables include effects of other
people, interaction between individuals and situa-
tions. Theory proposes two kinds of expectations
about self: (i) outcome expectations, which are “the
person’s estimate that a given behaviour will lead to
certain outcomes” and (ii) efficacy expectations (or
self-efficacy), which refers to a person’s belief "that
one can successfully execute the behaviour required

to produce outcomes".'

Self-efficacy regulates human functioning through
four main processes: cognitive and motivational,
which refer to purposive behaviour related to above
hypotheses, affective (stress and depression experi-
enced in difficult situations) and selection (of envi-
ronment and avoidance of activities believed to ex-
ceed coping capabilities).”” Self-efficacy is relevant to
all stages and aspects of human development (fam-
ily environment, school, career development and
pursuits, health-promoting behaviour).

The theory was expanded to the Social Cognitive
Theory'® and the need to shift the paradigm of psy-
chological theories was made in order to conceive
the person as an agent of change that affects the
person and the social environment. The main agen-
tic features proposed are:

i. Intentionality, which is defined as a representa-
tion of a future course of action to be performed.
“These actions are performed with the belief that
they bring desired outcomes” (outcome expect-
ancies). “Some of these actions, though, actually
produce outcomes that were neither intended
nor wanted”.

ii. Forethought, with the exercise of which people
motivate themselves and guide their actions in
anticipation of future events. When projected
over a longer period of time, on matters of value,
a forethought perspective provides direction, co-
herence and meaning to one’s life”. The role of
outcome expectancies is central in the exercise of
forethought.

iii. Self-reactiveness, which refers to the concept that
an agent has to be not only a planner and fore-
thinker, but a motivator and self-regulator as well.

iv. Self-reflectiveness, which refers to the metacogni-
tive capability for the person to reflect upon one-
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self, adequacy of one’s thoughts and actions. Self-
efficacy is the foundation concept of this feature.

Theory of reasoned action and theory
of planned behaviour

The Theory of Reasoned Action and the theory of
Planned Behaviour are related and take into account
the effect of the environment in individual’s sub-
stance use behaviour. The theory of Reasoned Action
proposes that for volitional behaviour, a person’s in-
tention to perform (or not to perform) a behaviour
is the immediate determinant of that action. Barring
unforeseen events, people are expected to act in ac-
cordance with their intentions. However, intentions
can change over time. Intention to act is a function
of two basic determinants: (i) the individual’s atti-
tudes towards the behaviour (personal factor based
on positive or negative evaluation of performing the
behaviour, which is affected by expectancies beliefs
regarding the outcome of the behaviour); and (ii)
subjective norm (individual’s perception of the so-
cial pressures put on him to perform or not perform
the behaviour).”

The theory of Planned Behaviour is an expansion
of the previous theory in order to understand those
behaviours that a person has limited control upon.
The theory makes the distinction that intentions can
only be expected to predict a person’s attempt to
perform a behaviour and not its actual performance.
The theory proposes that perceived control is the
third basic determinant of the behaviour.”

Self-regulation theory

Another theory that seeks to explain how reward
seeking behaviour becomes out of control is the Self-
Regulation theory, which argues that individuals
self-consciously exercise their will in order to achieve
health related goals. Self-regulation involves higher
processes overriding lower processes.'® Self-regula-
tion failure occurs when lower order processes win
through. Self-regulation theory allows for the pos-
sible effects of drugs of dependence on self-regu-
lation and it also examines the effect of short-term
influences, such as tiredness, emotional state and
environmental stimuli on self-regulation.
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Identity shift theory

A recently proposed theory explores loss of con-
trol over rewarding behaviour from a different per-
spective. It is argued that what appears to be lack of
control over substance use behaviour is in reality a
manifestation of a fundamental feature of human
motivation, the instability of preferences. In other
words, addicted people change their minds depend-
ing on internal and external circumstances.”” Based
on the same principles, Identity Shift theory?® takes
into account the principle of unstable preferences
and proposes that increasing distress caused by be-
haviours results to value conflict. This prompts to a
small step towards behaviour change, which if suc-
cessful begins to lead to an identity shift. Increased
self-awareness and self-confidence then fuel contin-
ued change. At the core of the model is the ongoing
evaluation of benefits and costs and the build-up
of dissatisfaction with the current situation. Then a
trigger, small or major, results in an immediate and
unplanned step of change that initiates the process
of behaviour change.

Expectancy theory

Expectancy theory was first proposed as a the-
ory of human motivation relating to work and job
satisfaction.?’ The theory proposes that behavior
results from conscious choices among alternatives
whose purpose is to maximize pleasure and mini-
mize pain. The theory proposed that the ‘force’
with which the individual will pursue his work is
the product of two sets of beliefs: valence and ex-
pectancy. Valence refers to the emotional orienta-
tions people hold with respect to rewards (extrin-
sic, such as money, promotion, time-off and ben-
efits or intrinsic, such as satisfaction). Expectancy
refers to the momentary belief concerning the
likelihood that a particular act will be followed by
a particular outcome.?' Employee’s performance is
related to instrumentality. Instrumentality refers
to the perception of employees whether they will
actually get what they desire even if it has been
promised by a manager. Performance is the prod-
uct of employee’s force and his/her ability to ex-
ecute the required action. The author comments
that ability is a complex concept that involves
employee’s actual skills and confidence. Several
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hypotheses were generated from the theory and
were tested.

According to expectancy theory and its applica-
tion to addiction, expectancies about the costs or
benefits of drug use contribute to excessive use.
These expectancies may involve more than beliefs
(memory templates). The two main factors hypoth-
esised that determine the initiation and repetition
of a specific behaviour by a human being are: the
outcome expectancy and the efficacy expectan-
cy.?> The outcome expectancy is the belief that a
specific outcome (positive or negative) will occur
following certain behaviour, i.e. by following a cer-
tain route you arrive on time at work. The efficacy
expectation is the belief that someone is able to ex-
ecute the above behaviour, i.e. that you will be able
to drive on a motorway. Outcome expectancies are
built on previous experiences and maintained by
positive and negative reinforcements (social learn-
ing process).

Other cognitive theories

Expectancy theory places emphasis on conscious
cognitive processes, which are related to the expe-
rience of craving. Evidence though suggest that
subjective report of craving is only moderately
linked with substance use and relapse.” The cog-
nitive processing model proposes that drug abuse
can operate independently of the processes con-
trolling craving.?® According to this model, addic-
tive drug abuse is regulated by automatic cognitive
processes, while craving represents the activation
of non-automatic processes. These non-automatic
processes are activated to either aid in completing
interrupted drug use or block automatic drug-use
sequences.’

Another cognitive model proposed that as addic-
tion develops the expectancy-based control system
of behaviour becomes unconscious and therefore
behaviour is influenced less by conscious expect-
ancies involving controlled processes and more by
unconscious expectancies involving automatic proc-
esses.?t

A recent extension of the expectancy theory is the
Cognitive Bias theory that aims to address shortfalls
of earlier expectancy based cognitive models.?
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Neuropsychology models (spreading activation
models of memory, schema theory, implicit cogni-
tion and neural network theory) have been adopt-
ed. The emerging theory proposes that addiction is
the result of biases that affect conscious functions,
such as beliefs, attention and memories, as well as
unconscious processes in information recall from
memory.”®

It is hypothesised that representations of the be-
haviour are "linked" in long-term or semantic mem-
ory with propositions about outcome (e.g. relaxing,
risk, etc). Such links may be created by direct expe-
rience but are not likely to be solely determined by
this, and may be formed by abstraction of informa-
tion from the environment. The motivational signif-
icance of these associations is likely to be positive
and appetitive, consistent with experience in the
early stages of an addiction career and the initial ef-
fects of the substance/behaviour.?® These "seman-
tic" links become strengthened and more tightly
connected with repetition of behaviour. Over time,
activation of one part of the "network" (e.g. alco-
hol-representations) automatically triggers propo-
sitional links in other parts (e.g. relaxation con-
cepts) and vice versa. Thus, an accessibility bias for
positive information about the behaviour develops.
Negative and behaviourally inhibiting information
may be available, however, it is hypothesised that
this information is less accessible and relies more
on effortful and non-automatic cognitive processes,
therefore its moderating impact on behaviour is
compromised.?®

The Excessive Appetites model of addiction?” was
proposed to provide a coherent account of the
whole process of taking-up to giving-up any form
of appetitive behaviour (even beyond drug abuse,
such as gambling and eating) to which people can
become severely attached with a negative effect on
them and those immediately around them. At the
core of the model is the development, within a social
context, of appetite-specific schemata, based on dif-
ferent kinds of learning. Additional secondary proc-
esses have an amplifying effect on schemata such as
"acquired emotional regulation cycle", which includes
abstinence violation effect (AVE), and "consequences
of conflict".
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Transtheoretical model of change

An influential model that relies mostly on the
choice principle, but addresses how people mod-
ify addictive behaviour, is the Transtheoretical
model of behaviour change or Stages of Change
model.?® Although it is described as a model it pro-
poses new theory concepts, therefore it could be
seen as a theory. The model focuses on this par-
ticular aspect of addiction rather addiction itself
and suggests that the process of recovery from an
addictive behaviour involves transition through
the following stages: (i) pre-contemplation stage,
in which no change is contemplated; (ii) contem-
plation, in which change is contemplated for the
near future; (iii) preparation, in which plans are
made on how to change behaviour in a definite
way; (iv) action stage, in which the plans are put
into action and change takes place; and (v) main-
tenance, in which the new pattern of behaviour
emerges, establishes and is maintained. There is a
sixth stage, that of termination, which was added
more recently and in someway overlaps with the
maintenance stage. In this stage the individual has
adopted the new behaviour. The model proposes
that individuals can move forwards or backwards.
The model has enjoyed popularity, whilst also re-
ceiving major criticism. The popularity might be
explained by the seemingly scientific approach of
"diagnosing" the stage of change and the perceived
relation to specific treatment plan, as well as the
provision of categories to classify people rather
than use everyday language.! Motivational inter-
ventions developed in 1990’s are partly based on
the Stages of Change model and were described
as "Motivational Interviewing".?® The criticism re-
lates to several aspects of the model, such as the
definition and validity of stages, the proposed lin-
ear progress through the stages, the inability of
the model to account for the unconscious decision
making processes.’

PRIME theory

West (2006)" proposed a new theory of addiction
called PRIME, an acronym standing for the proposed
five levels of motivation: plans, responses, impuls-
es/inhibitory forces, motives, evaluations. This is a
synthetic theory that aims to encompass all the ele-
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ments of previous theories that proven to be valid
and useful under one theoretical common frame-
work. The levels of motivation are hierarchical from
low levels of responses that involve reflexes and au-
tomatic behaviours to the higher ones that of evalu-
ations and plans that involve expectancies and the
concept of identity.

The theory proposed that there are three types
of abnormalities that underlie addiction: (i) abnor-
malities of the motivational system that exist inde-
pendently of the addictive behaviour, such as pro-
pensity to anxiety or depression; (ii) abnormalities
of the motivational system that stem from the ad-
dictive behaviour itself, such as the acquisition of
a strongly entrenched habit or an acquired drive;
and (iii) abnormalities in the individual’s social
or physical environment, such as the presence of
strong social or other pressures to engage in the
activity”. That means that an activity becomes ad-
dictive if it affects an already unbalanced system
(co-morbid anxiety, traits of impulsivity), which
operates within an unbalanced environment (be-
longing to a social group in which the particular
activity is considered normal), in such a way of
undermining the normal checks and balances that
operate to prevent undesirable behaviour (activity
becoming continuously rewarding).

The theory is based on the principles of Chaos
theory. This means that the motivational system is
inheritably unstable in the sense that it is susceptible
to continuous influence of smaller or bigger internal
and external stimuli. This can explain both the de-
velopment of an addictive behaviour and the need
for change. Therefore an event that could be seen
as significant or insignificant can send an individual
down to a specific path (use) or could set up suscep-
tibility so other triggers are needed for the addictive
behaviour to develop. The theory also accounts for
the co-occurrence of addictive behaviours as long as
they are mutually reinforcing in terms of their effect
on the balance of the motivational system or the in-
dividual’s environment.

Discussion

The theories and models discussed above, con-
sider substance abuse as a decision making proc-
ess. The cognitive elements involved are or can be
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conscious and therefore modifiable. Overall they
can be considered as cognitive theories and as
such, discussed under a common framework, can
be compared and combined in order to contrib-
ute to a better understanding of the phenomenon.
Psychoanalytic theories or models are not dis-
cussed in this paper. These theories and associated
research need to be reviewed separately.

Some of the theories discussed above focus on un-
derstanding the mechanisms involved in the devel-
opment and maintenance of substance use (biologi-
cal, psychological, social or even spiritual). Others
explore the interrelationship between the different
mechanisms involved. Others attempt to combine
methods of investigation. Research on substance
use aimed on understanding the different facets of
the addiction phenomenon too, with more atten-
tion though on the change of the established addi-
ctive behaviour, the developing and evaluating clini-
cal interventions (pharmacological, psychological or
social) for the person and the family involved, rather
than understanding the underpinning mechanisms
and concepts involved in the process of change dur-
ing treatment.

Most of the evidence on treatment interventions
for all substance groups is coming from the USA. It
has been argued that there are differences in philos-
ophy and orientation of treatment services between
USA, UK and other countries, therefore interventions
effective in one country should not be assumed a
priori as effective in other countries.3%*'

The application of theories into models, measure-
ment of relevant concepts, generation and testing
of hypothesis, and outcome and process clinical re-
search are the main steps involved in the scientific
study and testing of theories. A scientific study that is
necessary in order to maintain a coherent approach
into the development of science.

Psychological interventions are the main ap-
proach for most substances as stand alone or in
combination with other interventions. Within
psychological interventions Cognitive Behaviour
Therapy (CBT) or related models based on the
above discussed theories have had considerable
evidence supporting their effectiveness.’*** Those
clinical models and interventions need to be re-
viewed separately.
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IvWGLaKEG OEWPLEC GXETIKA PE TOV EOIGRO:
Muwa a@nynpatikyg avackomncn

X. Kouutoidng

Touéac Epsuvag Xpriong AAkodA, Ivotitouto Wuyiatpikrg, Aovdivo, Hvwuévo BaoiAeio

Wuxtatpikn 2010, 21:315-323

Yrapxouv TOAEG Bewpieg Tou TPooTTaBoUV Va KATAVOGOLV KAl VA EPUNVEVCOUV TO YAIVOUEVO TOU
€0100V. ATIO EMOTNMOVIKA Ammoyn Kat yla AOYoug EMOTNUOVIKNAG avantuéng Bewpeital onUavTIKo,
Bewpieg o1 omoieg poipdlovtal Kolvoug 6poug va e€etdlovTal péoa o€ Kovo TAaiolo. Autd emiTpé-
TTEL TNV avantuén kat dokipaoia véwv emoTnUoviKWy utoBéoswv. H mapoloa epyacia mapouotdlel
KPITIKA eKEiVeG TIG Bewpieg kal Ta povTéNa Tou e€eTAlouv Tn Xpron ovolwv oav pia dtadikacia An-
Yng amo@docewy, Siadikacia n omoia mepIAapPdvel cuveldnTéC aANd Kal UTTOCUVEISNTEC AelTOUPYiEC.
Oewpieg KAl HOVTEND OTIWG ATTAA CUUTTEPLPOPIKA, YVWOTIKEG Bwpieg, vEUPOYUXOAOYLKA HOVTENA KA
Bwg kat TN véa tepapytkd dopnuévn Bewpia PRIME. Kevtpikoi 6pol otig mapandvw Bewpieg ival ot
OeTIkéC Kal apvnTikéG Tpoadokieg amd Tn xprion, n avtomemoidnon, ot Se€16TNTEC, Ta AVTAVAKAAOTI-
Kd, N a&loAdoynon twv mpdagewv Kat dANa. Kamoleg amod auTég Tig Bewpieg €xouv TpoTeivel kal SOKIUA-
o€l OepameuTikd povTtéAa. H mpooéyylon otny epyacia gival CUVOETIKH Kal OTOXO EXEL VA EMONUAIVEL
TIC OMOLOTNTEG LETAEY TOUG Kal VA TIPORANEL EMKOSOUNTIKA TO PONO TOUG O€ i GUVONIKNA EMOTNO-

VIKA KATAVONGON TWV TTOANWY TTAEUPWV TOU PAIVOUEVOU.

Né€eig eupeTnpiou: e010u6¢, Oewpieg, yvwoieg, cupmepipopd
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