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Chapter 15

Nonconscious motivational
influences on cognitive processes
in addictive behaviors

W. Miles Cox
Eric Klinger
Javad S. Fadardi

Abstract

This chapter presents the motivational and goal theory of current concerns
in relation to addiction and choice. A current concern is an individual’s
motivational state from the point of becoming committed to pursuing

a particular goal until the goal is reached or the pursuit is relinquished.
During this time, the current concern guides the person’s cognitive
processes, including attention, memory, thoughts, and dreams. What is
true of goals in general is true of the goal of drinking alcohol or using
another addictive substance. We hold that the decision to use a substance
is voluntary; thus, the choice to use is subject to the person’s conscious
control. Nevertheless, implicit processes influence the decision. One of these
processes is addiction-related attentional bias. We describe (1) the research
on attentional bias and (2) interventions for helping drinkers overcome the
attentional and motivational influences on their addictive behavior.

1 A framework for cognitive processes in addictions:
the motivational goal theory of current concerns

Addicted individuals are characterized by organizing much of their daily lives
around assuring supplies of, obtaining, and consuming the subject of their addic-
tion, whether a substance such as alcohol or an activity such as gambling. The goal
theory of current concerns provides a useful framework that accounts for many of the
aspects of such addiction. The theory (summarized in Klinger and Cox 2011a) has
gradually evolved over more than four decades from an initial effort to account for
shifts in thought content (Klinger 1971) to explanations for a wide variety of affec-
tive (Klinger 1975, 1977), social and psychopathological (Klinger 1977; Klinger and
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McNelly 1969), and cognitive phenomena (e.g. Hoelscher et al. 1981; Nikles et al.
1998; Klinger 1978, 1990, 1996a, 1996b, 2012, 2013; Klinger et al. 1980). Because it
rests on a motivational base, it has special relevance to addictive behaviors and their
cognitive characteristics.

1.1 The nature of the goal theory of current concerns

The theory begins with the realization that what characterizes all members of the animal
kingdom during at least some stages (and usually all stages) of their lives is the imperative
of locating and consuming the substances and conditions necessary for individual and
species survival. In all but the most primitive species, these substances and conditions can
be characterized as goals.

Goals are defined here as desired endpoints—attainment of objects or events—that
the person is trying to achieve because he or she expects that achieving them will bring
emotional payoffs by enhancing positive affect (through appetitive goals of attaining,
keeping, or restoring something, such as a job, an achievement, or a relationship) and/or
reducing negative affect (through aversive goals aimed at avoiding, escaping, or ridding
oneself of something valued negatively, such as an illness, a noisy roommate, or a bill
collector). The payoffs may be intrinsic to the outcome, such as a feeling of being loved,
or extrinsic in the sense of outcomes being subgoals instrumental in attaining further
outcomes that will provide the intrinsic satisfaction (e.g. arranging a date that enables a
love relationship, or pleasing one’s boss and thus protecting one’s job that enables intrin-
sically satisfying consequences, such as copious tasty food, a nice place to live, and a
good marital relationship).

To pursue a goal over more than an instant it is necessary for the brain to have a mem-
ory of it and tendencies to act on it under the right circumstances. When a dog sees a
squirrel, the dog immediately springs into action chasing the squirrel. If the squirrel
flees up a tree, the dog stands by the trunk and keeps barking. Most human goals are
more complicated than that, often requiring a sequence of actions on subgoals before
arriving at the opportunity to consummate the ultimate intrinsic goal, and often requir-
ing days, months, or years to complete the pursuit. During most of the time period
before the opportunity to consummate a particular goal its representation is absent
from consciousness. Nevertheless, the individual is likely to give cues associated with
it priority for cognitive processing. That is true for the most direct cues, as for instance
the name of a beloved person, and also more remote cues, such as allusions to similar
personal relationships.

For this to work, the brain must necessarily harbor a continuing representation of the
goal and special responsiveness to its cues. We dub this continuing representation a cur-
rent concern, defined as “the state of the organism between the time of commitment [to the
goal pursuit] and the time of consummation or disengagement” (Klinger 1975, pp. 2-3).
The construct of current concern explicitly does not refer to the “individual’s thoughts or
actions during this state” (Klinger 1977, p. 37), which the concern underlies and potenti-
ates. Each goal is represented by its own separate current concern.



A FRAMEWORK FOR COGNITIVE PROCESSES IN ADDICTIONS

The presumption from the beginning was that the construct refers to a latent goal-
related brain process, whose actual representation in the brain remained unspecifi-
able until recent neuroscientific advances begun to generate clues (e.g. Berkman and
Lieberman 2009; Klinger and Cox 2011a; Kouneiher et al. 2009). This latent process con-
veys processing priority to goal-related cues in the environment and in the person’s own
ongoing stream of mentation. The processing entails attention, perceptual processing,
retention, and thought content, including both verbal thoughts and nonverbal images.
There is now ample evidence of this for waking states, in which experimental investiga-
tions using a variety of methods have shown that individuals respond selectively to goal-
related cues with greater attention, retention, and conscious thoughts about the goal (Cox
et al. 2006; Klinger 1978, 2013; Leeman et al. 2014; Montagrin et al. 2013), as well as with
accompanying emotional responses (Bock and Klinger 1986; Klinger 1996a, 2013; Nikula
et al. 1993; Schneider 1987). Similar evidence of processing priority for goal-related cues
has been found in dreams during sleep (Hoelscher et al. 1981; Nikles et al. 1998). The
goal-related cues that elicit processing may be external, such as in conversations or media,
or they may be internal, part of one’s ongoing stream of thought. Their enhanced claim on
processing priority helps explain the sequencing of the content in that stream.

The cues to which people respond may have only an indirect association with the goal.
From birth onwards, people develop an extensive network of associations. Our observa-
tions indicate that response is most likely and strongest to cues most directly associated
with goals, but it also occurs regularly to more remotely associated cues.

1.2 The nonconscious nature of current concerns

The cues introduced to our participants in the thought- and dream-sampling studies cited
in Section 1.1 on the nature of the goal theory of current concerns occurred without
regard to participants’ ongoing mental content at the moment of stimulation, when they
would be very unlikely to be focusing on the cued goal. Yet the resulting mental content
was disproportionately related to the particular own goals adumbrated by the cues. This
supports the notion that the current concern underlying the cued goal is indeed a latent
process. In other words, it operates nonconsciously. Its products—attended perceptions,
retrieved memories, and mental contents—are often conscious, but these are distinct
from the underlying process.

Although not without controversy because of some failures to replicate (Cesario
2014), substantial evidence suggests that existing goal pursuits can be activated non-
consciously by experimental manipulations using priming techniques, such as by
introducing goal-related stimuli with no explicit relation to a subsequent task and
observing their effects on the subsequent task behavior (e.g. Chartrand and Bargh
1996; Huang and Bargh 2014). Chartrand and Bargh (1996) concluded, “preconscious
processing is rich and extensive and capable of activating goals that are chronically
associated with features of the current environment. The goals then operate autono-
mously, without the need for conscious monitoring, and guide subsequent informa-
tion processing interactively with the environment” (p. 475). Moreover, it appears that,
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regardless of whether a goal pursuit is activated consciously or unconsciously, its acti-
vation makes similar demands on executive function (Huang and Bargh 2014; Marien
etal. 2012).

Together with the processing priority afforded goal-related cues, such implicit activa-
tion of goals, such as through product placement in shops and advertising displays, can
impose a considerable burden on addicted individuals who wish to moderate or end their
consumption of alcohol. This has been amply demonstrated in relation to heavy drink-
ers (e.g. Cox et al. 2006). The specifics of the relevant alcohol findings are described in
Section 3.2 on the importance of substance-related cognitive biases and Section 4 on
forms of cognitive bias.

At this time it is probably unknown whether it is also possible to initiate commitment
to a goal without an act of consciousness. Although that seems possible, there are grounds
for skepticism, albeit without direct contrary empirical evidence (Moskowitz and Balcetis
2014). The evidence that priming of goals through the use of subliminal stimuli or of
seemingly unrelated stimuli can influence behavior in subsequent experimental tasks
cannot distinguish between the commitment to new goals for a laboratory exercise versus
the activation of pre-existing goals, such as to recall recent events or size up other people.

The question of nonconscious commitment thus most likely remains unresolved.

1.3 Determinants of commitments
to goals: the decision process

Life generally surrounds us with incentives, objects, and conditions that we in varying
degrees desire (appetitive or positive incentives) or desire to eliminate (aversive or nega-
tive incentives). People must keep choosing among these to turn some of them into goals.
Formal models of the decision process for these choices have been around for millen-
nia, but those still widely employed are variants of what economists call subjective utility
theory (e.g. Mongin 1997) and psychologists more often call expectancy x Value theory
(e.g. Bundorf et al. 2013; Feather 1982; Morone and Morone 2014; Van Eerde and Thierry
1996). Under this model, the transformation of an incentive into a goal is determined
primarily by two important variables: the value that the person attributes to the incen-
tive (i.e. how desirable the affective change from obtaining the incentive is expected to
be) and his or her expected likelihood of being able to achieve it within an acceptable
time frame and at acceptable cost. Theoretically, when a person is faced with needing
to choose, the incentive that has the largest product of Expectancy times Value is the
one that the individual will choose to pursue. This choice constitutes a commitment to
the goal pursuit and instates a current concern that persists until the person attains the
goal or relinquishes it if its net value and/or expectancy diminish enough with additional
experience of the pursuit. Variants of this model have been applied in recent decades
to choices of jobs, crimes, contraceptives, family size, migration, political alternatives,
medical alternatives (summarized in Cox, Klinger, and Fadardi 2015), and, notably, binge
drinking (Quinlan et al. 2006).



DISENGAGEMENT FROM FAILED GOAL PURSUITS AND ITS IMPLICATIONS FOR ADDICTIVE BEHAVIORS

Especially important for present purposes is the set of factors that determine these
choices. Expectancies and values (i.e. anticipated emotions, such as joy at goal attain-
ment and sorrow at goal abandonment) are both affected by psychoactive substances and
by a variety of other influences that have also been shown to affect addictive behaviors,
including prior mood, social support or disparagement, culturally ingrained expecta-
tions, and personality dispositions. Some of these are discussed in Section 3 on the goal
of drinking alcohol. People are often unaware of the influence these factors exert on their
decision-making.

2 Disengagement from failed goal pursuits
and its implications for addictive behaviors

It is generally harder to let a goal go in the face of insuperable obstacles than to commit
to it. The commitment is probably undertaken in a spirit of hope and expectation; giv-
ing up is accompanied by a sequence of affectively negative events (Klinger 1975, 1977,
1993). After goal attainment, cognitive reactivity to goal-related cues diminishes relatively
quickly (Forster et al. 2007; Moskowitz et al. 2011). In contrast, failed current concerns,
once instated, can probably not simply be terminated. Rather, as in the case of extinction
of operant responses, which is a process of inhibitory learning rather than of unlearning
the original response (Bouton 2002), ending the sway of a failed current concern is almost
certainly a process of progressive extinction of responses to cues, in this case goal-related
cues. Just as extinguished responses can be reinstated in a variety of ways without exten-
sive relearning (e.g. Bouton 2002; Haaker et al. 2014), disengagement from goals is often
quickly reversed when circumstances become more favorable. This could happen only if
the extinguished response or abandoned goal pursuit remains represented in the brain in
a form ready to re-emerge.

The disengagement process (incentive disengagement cycle) has been described as a
sequence of phases (Klinger 1975, 1977, 1987; Klinger and Cox 2011a) set off by an
“action crisis” (Brandstitter et al. 2013) in a goal pursuit as difficulties mount and finally
are recognized as insurmountable within acceptable costs. The phases begin with invig-
orated efforts in the goal pursuit, followed by anger sometimes accompanied by aggres-
sion, followed further by lowered mood that may range from disappointment to clinical
depression, with marked loss of interest in ordinarily attractive incentives and goals
(Klinger 1993), and ending in most cases in gradual recovery with completed disengage-
ment from the failed goal, and re-engagement with other goals. Re-engagement appears
to be essential to full recovery (Carver and Scheier 1998; Wrosch et al. 2013). The mid-
dle phases of this cycle are especially likely to lead to heavy substance use and other
addictions.

A common accompaniment of negative moods during the disengagement process is
rumination (e.g. Aldao et al. 2010; Koster et al. 2011), in which the person’s thought
stream is heavily preoccupied with mostly negatively toned thoughts that focus
repetitively on a limited range of personal concerns without arriving at constructive
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solutions. The current concerns theory, as in the preceding paragraph on the incen-
tive disengagement cycle, can readily account for depressive rumination—the con-
tinual goal-related contents of ruminative sequences serve as cues that elicit further
goal-related contents, especially regarding goals with higher emotional charge. In
periods of negative mood, the emotional charge is likely to be negative, especially in
individuals high in trait negative affect. The effect of such rumination is generally to
deepen depression further (e.g. Marchetti et al. 2012a; Marchetti et al. 2012b; Nolen-
Hoeksema et al. 2008).

The implications for addictive disorders, especially substance-use disorders, are exten-
sive. People are drawn to dispel their negative affect during the disengagement cycle with
psychoactive substances and perhaps other manipulations of affect such as gambling.
During the depression phase, these become more attractive relative to alternative goals as
interest in the latter wanes. The withdrawal from nonsubstance goals leads to increased
social isolation and correspondingly leads to greater focus on substance use. Furthermore,
one can predict somewhat similar implications for people in circumstances that offer little
hope of satisfying goal attainments, with the consequence that their lives lose meaning
(Klinger 2012). These implications for addictions are discussed later in the chapter.

2.1 Are addictive behaviors motivated or automatic?
a false dichotomy

The position of this chapter is that addictive behaviors are, like other behaviors beyond
simple reflexes, goal-directed and voluntary (see also, e.g., Heyman 2009). Many writers
on this topic would have disagreed, arguing that addictive behaviors, or at least some of
their components, are “automatic” and beyond voluntary control. The automaticity is per-
haps most often applied to attentional biases. The term “automatic” is rarely defined but
can be taken to mean having a high probability of occurrence, if not certainty, under given
conditions, or of unconscious origin (Huang and Bargh 2014). The term “compulsive” is
also used (e.g. Feil et al. 2010), usually to describe addictive instrumental (e.g. “seeking”)
and consummatory actions (e.g. “taking”; Vanderschuren and Everitt 2005).

The image conveyed by such terms is one of mechanical rigidity. Yet the literature indi-
cates modifiability. For example, alcohol-related behaviors termed as automatic action
tendencies can be changed through cognitive bias modification (Wiers et al. 2011) and
mindfulness treatment (Ostafin et al. 2012; Witkiewitz et al. 2013). Similarly, there is an
extensive literature on successful behavioral modification of obsessive-compulsive behav-
iors, including the superiority of such treatments to pharmacological treatments (Foa
et al. 2005). Finally, there is now substantial evidence that when people change their sub-
stance use most of them do so on their own without formal treatment (Bischof et al. 2012;
Klingemann 2001; Smart 2007; Sobell et al. 2000).

The present chapter takes the position that addictions reflect processes similar to those
that characterize all striving for highly valued goals. Their high value creates the appear-
ance of automaticity. A distinguishing feature of goal-directedness—indeed, one of its
operational definitions—has long been considered to be the ability to change tactics in
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the face of obstacles, as was first strongly argued by Wolfgang Kohler (1925). At that time,
this flexibility was labeled Umweg (detour) behavior to describe new responses that cir-
cumvent obstacles to goal attainment. Detour behavior certainly characterizes the actions
of addicts who face obstacles to obtaining their substances, as for instance demonstrated
anecdotally in the wily actions of addicted nurses in stealing substances from patients and
hospital stores (Stahl 2013). Their goals may appear rigid because of the high value they
place on them, but the actions leading up to goal attainment are highly flexible.

Opposing automatization to goal directedness creates a false dichotomy. Of course,
frequent repetition of action sequences leads to integration of initially separate action
units into longer, relatively seamless action streams that require little conscious control
to unfold, as in skilled playing of a musical instrument, driving a car in traffic, or field-
ing a baseball. However, it is important to realize that this kind of response integration
does not create inflexible automatons. Even integrated action sequences are subject to
modification depending on circumstances. The guitarist may change specific fingering to
accommodate a suddenly broken string, the driver can adjust to the need to take a detour,
and the fielder’s movements will vary according to the wind, other players, or an unex-
pected bounce—all in the service of attaining their respective goals. The integrated action
sequences remain aimed at these goals, potentially under conscious control.

As indicated in Section 1.2 on the nature of current concerns, alcohol addicts are
marked by attentional biases that steer them to alcohol cues, which in turn further whet
appetites for alcohol consumption, along with a variety of other cognitive biases, includ-
ing heightened delay discounting (discussed in Section 3.2.1 on incentive comparison
effects; see also Noél et al. 2010). Some of these are biases developed by pursuers of any
highly valued goal; others may represent ingrained individual differences in brain func-
tion or the acute effects or chronic after-effects of substance use. They influence decision-
making about priorities, sometimes very maladaptively, but tap variants of the kinds of
interactive neurocognitive systems active in most decision-making (Noél et al. 2013).

Finally, it should be noted that the theory presented here has some features in common
with dual-process models of addiction (e.g. Moss and Albery 2009; Wiers et al. 2007).
These models assume that both automatic processes (e.g. addiction-related attentional
bias and approach tendencies) and controlled processes (i.e. deliberate responses) are
involved in addictive behaviors. We agree with this general position. The theory of cur-
rent concerns acknowledges that both kinds of processes can influence decisions about
whether or not to use an addictive substance; nevertheless, in our view, the decision is
always under the person’s voluntary control so that controlled processes can always over-
ride the automatic processes.

3 The goal of drinking alcohol

Here we depict excessive alcohol consumption as an example of an addictive behavior.
However, the main principles underlying the goal of drinking alcohol could be applied to
other kinds of substance abuse and other kinds of addictive behaviors.
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Many people, of course, do not drink alcohol. Among those who do drink, some peo-
ple drink moderately; others drink excessively, and the latter might experience various
degrees of alcohol-related problems. Regardless of its intensity, the goal of drinking alco-
hol is formed in the same way as any other goal, consistent with value X expectancy
theory as discussed in Section 1.3 on determinants of commitments to goals. It is deter-
mined largely by (1) the value that the person attributes to drinking and (2) the person’s
expected chances of being able to derive the desired benefits from drinking versus being
able to obtain comparably satisfying benefits by other means.

This generalization regarding value X expectancy determinants of alcohol consumption
is supported, for example, by the finding in a four-country study (Cox et al. 2002) that,
among students who had experienced negative consequences from drinking, there was
inverse correlation between adaptive motivation and amount of alcohol currently con-
sumed. In view of the factor structure of adaptive motivation (e.g. Klinger and Cox
2011b)—with high loadings on joy anticipated from attainment of one’s goals (i.e. value)
and expected probability of attainment (i.e. expectancy)—adaptive motivation is a rea-
sonable proxy for having satisfying and attainable goals that are alternative to drinking
alcohol. Apparently, the more that participants had such goals, the more they were able to
curb their drinking when it interfered with their attaining the goals.

There are various ways in which benefits can be derived from drinking alcohol. First,
they can be derived directly from the pharmacological effects of the alcohol. For exam-
ple, because of its effects on neurotransmitters in the brain (Tabakoff and Hoffman
2013), alcohol might serve intrinsically to reduce tension or anxiety (through the
release of gamma-aminobutyric acid (GABA)), or it might enhance incentive salience
of reward-related stimuli (through the release of dopamine; Berridge 2007). Second,
they can be derived indirectly—or instrumentally, extrinsically—because drinking
alcohol allows the person access to other valued incentives, such as approval from his
or her peers.

The various intrinsic and extrinsic determinants of drinking alcohol—the biological,
psychological, and sociocultural variables—have been brought together in the motiva-
tional model of alcohol use (Cox and Klinger 1988, 2011a; Cox et al. 2015). The model
shows how each of the variables that contributes to the decision to drink—or not to
drink—is channeled through a motivational pathway to the final decision about whether
to have a drink of alcohol on a particular occasion or not to have it. Some of the variables
that contribute to the decision are proximal to it; other variables are more distal. The most
proximal determinant of the decision is the net change in affect (enhancement of posi-
tive affect or reduction in negative affect, or both) that the person expects from drinking
alcohol compared to not drinking it. Affective change is a central motivational concept
because a desirable change in affect from its present state is the very essence of what peo-
ple are motivated to achieve. Finally, it should be emphasized that the motivational model
is a decisional model. That is, the decision to drink or not to drink is under the person’s
volitional control; nevertheless, the person might be unaware of some of the factors that
affect the decision.
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3.1 Distal determinants of drinking: past drinking experiences

The kinds of experiences that people have previously had with drinking alcohol (i.e. the
extent to which these experiences have been positive or negative) help to shape people’s
current expectations of affective changes from drinking and hence the value that they
attribute to drinking alcohol. The nature of these experiences is largely determined by
(1) each person’s constitutional predisposition and (2) the environmental influences that
affect drinking decisions.

One factor that will have affected the value of drinking alcohol is the alcohol flush
reaction (Dickson et al. 2006). It includes unpleasant reactions, such as body flushes and
nausea, which occur in people with a genetically determined deficiency in aldehyde dehy-
drogenase. Aldehyde dehydrogenase is the enzyme that normally metabolizes acetalde-
hyde, a toxic metabolite of alcohol, but acetaldehyde accumulates when people with a
deficit in the enzyme consume alcohol. The flush reaction is common among people of
Asian ancestry, but it might also occur among others. People with the reaction expe-
rience drinking alcohol as less pleasurable than other people do, and they have lower
drinking rates.

Broad sociocultural influences are another kind of determinant of the value that dif-
ferent individuals place on drinking alcohol. For instance, it is commonly known that
Italians are taught from an early age to drink in moderation, and social strictures are
placed on drinking to excess. This pattern of moderate drinking can be seen today among
Italian young people. For instance, university students in Italy have very low rates of heavy
episodic drinking, and similar low rates are seen among university students in France,
Germany, Greece, and some of the Eastern European countries (viz., Bulgaria, Hungary,
and Romania; Dantzer et al. 2006). By contrast, university students in other European
countries (viz. Belgium, Ireland, Poland, Netherlands, Slovakia) and in North America
(e.g. United States) and South America (e.g. Columbia) have high rates of heavy episodic
drinking (Dantzer et al. 2006). From a motivational perspective, these cultural influences
can be explained in terms of how they affect the value that individuals attribute to drink-
ing alcohol. That is, the value of drinking will increase to the extent that individuals model
their own drinking behavior after that of other people around and are subtly or overtly
reinforced for doing so.

Additionally, macroenvironmental influences, such as taxation and advertising, also
affect the value that individuals place on drinking alcohol. Specifically, taxes on alco-
hol make drinking less attractive, whereas advertising alcohol makes it more attractive.
In fact, it has been demonstrated that tax increases on alcohol and bans on advertis-
ing alcohol could bring about dramatic declines in alcohol-related deaths (Hollingworth
et al. 2006).

Finally, it should be noted that substantial evidence has been gathered to demonstrate
that people’s motivation to drink alcohol—and hence the value that they attribute to
drinking—is related to their personality characteristics. Some personality characteristics
seem to protect people from drinking excessively; others seem to place them at risk for
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excessive drinking. Two personality characteristics have been commonly observed among
heavy drinkers that appear to contribute to problematic drinking. They are (1) behavioral
disinhibition in its various manifestations (e.g. impulsivity, reward dependence, sensation
seeking), and (2) negative emotionality (e.g. hopelessness, anxiety sensitivity). People who
are high in behavioral disinhibition value alcohol because of its rewarding properties; those
who are high in negative emotionality value it because it helps to alleviate their dysphoria.

Generalizations about behavioral disinhibition and the misuse of alcohol are, however,
somewhat tempered by recent results regarding the relationship between personality and
substance dependence. Vrieze et al. (2014) studied this relationship by testing a large sam-
ple of twins longitudinally at ages 17, 24, and 29. They found that the relationship between
the personality characteristic constraint and substance dependence was small and largely
genetic, with the genetic component declining from adolescence to adulthood. However,
the relationship appears to have been mediated by traditionalism—the tendency to adhere
to traditional moral and social values—rather than directly attributable to behavioral
disinhibition.

3.2 Current factors

Certain current factors, i.e. factors that have an impact at the present time, might alter
people’s expectations about the positive or negative effects that drinking alcohol will have
on their affect.

One such current factor is the immediate environmental context in which a person is
located when he or she decides whether or not to imbibe. The environment affects, for
instance, the person’s perception of how available alcohol is and the extent to which drink-
ing alcohol is approved in a particular situation (Huckle et al. 2008; Paschall et al. 2014).
If a person perceives that alcohol is readily available and that drinking it is condoned, the
affective benefits that the person expects to derive from drinking will be enhanced.

If alcohol is present, habitual drinkers might also have classically conditioned or other
learned responses to alcohol and the stimuli associated with it, and these responses might
intensify the person’s anticipation of valued changes in affect resulting from drinking (see
Field and Cox 2008; Field et al. 2009). At the same time, however, it should be noted that
various applications of classical conditioning theory (including withdrawal, appetitive,
incentive motivation, and classical operant models) which aim to understand alcohol cue
reactivity have not been well supported in empirical investigations (Drobes et al. 2001).
Alternative cognitive models to account for cue-reactivity phenomena seem to fare better.

3.2.1 Incentive comparison effects

As discussed, the motivational model of alcohol use predicts that people will be motivated
to use alcohol or another addictive substance to the extent that they anticipate that doing
so will result in desirable effects that they want to achieve. Using an addictive substance
becomes an especially attractive way in which people can regulate their affect when they
are unable to do so by other means. For example, when drinkers are feeling anxious or
depressed, drinking alcohol is likely to temporarily alleviate their feelings of distress, and
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they are likely to turn to alcohol in order to cope with their negative feelings (Abrams
et al. 2002; Ham et al. 2007; Hussong et al. 2001; Swendsen et al. 2000).

Similarly, people who have been treated for an alcohol-use disorder are more likely to
relapse if their life situation is stressful and they do not have meaningful incentives to replace
the alcohol (Moos et al. 1990; Zywiak et al. 2006a, 2006b); conversely, if these resources are
available to them (Moos and Moos 2007) or they are actively engaged in problem solving
(Demirbas et al. 2012), they are more likely to remain in remission. In fact, resolutions of
drinking problems might occur without treatment if drinkers allocate their resources to
achieving long-term goals rather than to drinking alcohol (Tucker et al. 2006, 2009).

Delayed reward discounting (which is common among people with a substance-use
disorder and an index of their impulsivity; Amlung and MacKillop 2014; MacKillop
et al. 2010) is one reason why incentives that could potentially serve as alternatives to
drinking alcohol might not be attractive to people with an alcohol-use disorder. That is,
these people more than others tend to discount the value of incentives that might bring
them long-term but not short-term satisfaction. They prefer instead to obtain immediate
mood-altering effects from drinking alcohol or using other drugs.

As alcohol and other substance users rely more and more on the substance as a way to reg-
ulate their affect, the attractiveness of other incentives erodes. In fact, the increasing value
that substance users attribute to their substance and the concurrent loss in value of other
incentives is reflected in the criteria that are used to define a substance use disorder. These
include: “spending a lot of time getting, using, or recovering from use of the substance”;
“not managing to do what you should at work, home or school, because of substance use”;
“continuing to use, even when it causes problems in relationships”; “giving up important
social, occupational or recreational activities because of substance use”; “using substances
again and again, even when it puts you in danger”; “continuing to use, even when you know
you have a physical or psychological problem that could have been caused or made worse
by the substance” (American Psychiatric Association 2013). In other words, the incentive
value of drinking alcohol or using another substance becomes greater than any other incen-
tive available to the person. Kalivas and Volkow (2005) have concluded that this process
is reflected physiologically in the brain as adaptation in prefrontal cells that innervate the
nucleus accumbens, which results in a decrease in the value of natural rewards, reduced
cognitive control, and increased sensitivity to substance-related stimuli.

Using functional magnetic resonance imaging (fMRI), Thssen et al. (2011) assessed
the relative value of alcohol and alternative incentives among preclinical participants.
Specifically, they compared heavy drinkers” (alcohol consumption = mean of 58.6 UK
units per week; one unit = 8 grams of ethanol) and light drinkers” (alcohol consump-
tion = mean of 4.5 UK units per week) brain reactions to various categories of pictorial
stimuli, including pictures that were alcohol-related and those that were related to par-
ticipants’ higher-order goals. When presented with the alcohol-related pictures, the heavy
drinkers had stronger reactions than the light drinkers in basic emotional areas of the
insular cortex and in the reward circuitry of the ventral striatum. When presented with
the pictures related to higher-order goals, the heavy drinkers responded more weakly
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than the light drinkers in the frontal areas of brain. Similarly, Garavan et al. (2000) used
/MRI to study cocaine users’ and comparison participants’ brain reactions to films depict-
ing individuals smoking crack cocaine and to films with explicit sexual content. In the
cocaine users, the cocaine cues activated similar brain areas as the evocative stimuli, but
the cocaine users had a weaker brain response to the explicitly sexual stimuli than the
comparison participants. The results confirm that overvaluation of alcohol or another
addictive substance and undervaluation of alternative incentives is already reflected in the
brain physiology of preclinical substance users.

3.3 Cognitive mediators

Based on their past and current experiences, people might come to value drinking alco-
hol or using another substance, and they might also expect that the valued consequences
of using the substance will occur if they use it. In this case, the person will have formed
a goal of procuring and using the substance, and the resulting current concern about
using will be reflected in each person’s cognitive processes. These will include memo-
ries of experiences about using the substance in the past; perceptions about the effects of
using the substance (arising especially from environmental and sociocultural influences);
thoughts about what will happen if the person uses; and attentional processes, such as
taking notice of stimuli related to the substance in the environment. These processes, in
turn, help to solidify each person’s intention about whether or not to use.

Even though some of the cognitive mediators are unconscious, they can still have a
strong influence on people’s decision about whether or not to use. One of the variables
that operates largely or entirely unconsciously is alcohol attentional bias. When people
who have a concern about drinking alcohol encounter stimuli that are related to alco-
hol, they selectively attend to these stimuli while simultaneously filtering out stimuli that
are not related to alcohol; in other words, they have an alcohol-related attentional bias.
Research suggests that selective attention to alcohol fuels the motivation to drink, and it
might result in actual drinking. In fact, the magnitude of the attentional bias, as measured
with laboratory tasks, has been found to be positively associated with the amount of alco-
hol that drinkers habitually consume (see Cox et al. 2006, 2014, 2015).

The research on alcohol attentional bias and other implicit cognitive processes is pre-
sented next. The discussion describes both (1) how implicit cognitive processes are meas-
ured and (2) interventions that have been developed to overcome them.

3.4 Importance of substance-related cognitive biases

A substance-related cognitive bias is a bias in attention, thoughts, memories, interpreta-
tions, values (i.e. likes and dislikes), or action tendencies related to procuring or using an
addictive substance. As discussed earlier, a cognitive bias normally is implicit and auto-
matic; covertly, it might contribute to decision-making, behavioral tendencies, or action
plans. Accordingly, in various ways substance-related cognitive biases play an important
role in the continuation of and relapsing to addictive behaviors (Garland et al. 2012;
Marhe et al. 2013). First, in the case of addiction to alcohol, cognitive biases can cause a
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drinker to be more aware of drinking-related cues in the environment. Second, they can
interfere with the natural flow of a drinker’s higher-order cognitive processes, includ-
ing concentration (Waters and Green 2003) and working memory (Houston et al. 2014;
Narendran et al. 2014; Wilcox et al. 2014). Third, they can change the natural flow of
information processing in mesolimbic brain areas, such as the nucleus accumbens and
the amygdala (Wiers, Stelzel, Park et al. 2014). Changes in these brain mechanisms might
reduce the controlling role of reflective (cold) processes over impulsive (hot) processes
and hence lead to less controlled patterns of substance use (Pieters et al. 2014; Smith et al.
2014). When executive cognitive functions that are responsible for reflective processes
are impaired due to the adverse effects of chemical use (Fernandez-Serrano et al. 2010),
the triggering effects of cognitive biases on drinking-related decisions can be exacerbated
(Field et al. 2010; Loeber et al. 2009; Wiers, Stelzel, Gladwin et al. 2015). A cognitive bias,
therefore, can lead a substance user to make decisions in favour of drug use despite the
person’s conscious vows to refrain from the use.

4 Forms of cognitive bias

Attentional bias. Selective attention or attentional bias refers to a person’s tendency to focus
on and give processing priority to stimuli that are related to his or her current concerns.
Attentional bias for substance-related stimuli has been widely studied (Coskunpinar and
Cyders 2013; Cox et al. 2006; Field and Cox 2008; Honsi et al. 2013; Leeman et al. 2014).
According to the motivational model of alcohol abuse, the saliency of substance-related
stimuli occurs because of the relevance of the stimulus to the person’s present or previous
current concerns (e.g. Cox and Klinger 2011a). Attentional bias affects one’s perception
of substance-related cues and hence one’s motivation to use an addictive substance (Field
and Cox 2008) because they grab and hold the person’s attention to substance-related cues
even when substance-unrelated cues are also present.

Most studies of attentional bias have used computer technology. A modified version of
the classic Stroop test, the addiction Stroop test (Cox et al. 2006), has been widely used
to study attentional bias among substance users and abusers. The test usually consists of
two lists of words that have been lexically matched (e.g. on number of letters, frequency of
usage, number of syllables), and each word is presented on a computer screen usually in
one of four colors. One list is substance-related (i.e. the salient category) and the other list
is substance-unrelated (i.e. the neutral category). The task for the participant is to ignore
the meaning of each word and to respond as quickly and accurately as possible to the
color of the font. Interference, which is a measure of the degree of the attentional bias for
the substance-related stimuli, is calculated by subtracting each participant’s mean reaction
time to the neutral category from the mean reaction time to the salient category. In gen-
eral, the magnitude of the interference is proportional to the degree of the substance use
(Cox et al. 2006). In a recent review, Smith and Ersche (2014) concluded that the addiction
Stroop test has diagnostic potential for differentiating between recreational and addicted
drug users and for predicting treatment outcome.
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Another computerized test for measuring substance-related attentional bias is based
on the probe-detection paradigm, the most frequently used form of which is the (visual/
pictorial) dot-probe task (Lubman et al. 2000). In its simplest form, the test normally
consists of three consecutive screens: a fixation cross “+” briefly appears at the center of
the screen; a pair of pictures (one salient and one control) then briefly appears side-by-
side or vertically but apart from each other; finally, a dot replaces the position of one of
the pictures on the previous trial. The task for the participant is to respond to the posi-
tion of the dot as quickly as possible by pressing one of the assigned keys (e.g. right or
left arrow key). The rationale for the test is that the time spent in locating the dot when
it replaces each control picture will be longer than when it replaces the salient stimuli,
if the person has an attentional bias for the salient stimuli. The presentation time for
the visual stimuli can be either short (e.g. 200 ms) or long (2000 ms). Attentional bias
observed at shorter vsersus longer presentation times can indicate whether any atten-
tional bias that is observed occurs because the salient stimuli have captured the partici-
pant’s attention at an early stage or whether it is because the person’s attention to the
salient stimuli is being maintained (Field et al. 2004). Although there have been many
studies using the addiction Stroop test and visual-probe task that have found attentional
bias for substance-related stimuli (Field and Cox 2008), some studies have failed to
observe the attentional bias using these tests, probably because of procedural considera-
tions or the target group that was tested (i.e. social/recreational users versus addicted
users) (e.g. Marks et al. 2014).

Various other methods use computer technology to detect attentional bias for substance-
related stimuli: for example, the flicker change blindness paradigm, in which two images
alternate, has been used (Jones et al. 2006). The two images are identical except for a
minor change between them, which the participant is required to detect. People have
been found to detect a change more readily when it is related to one of their current con-
cerns (e.g. drinking alcohol) than when it is unrelated to their current concerns (Field
et al. 2007; Jones et al. 2002, 2006).

Eye-tracking has been also used to study substance-related attentional bias, largely
with smokers (Baschnagel 2013; Kang et al. 2012; Kwak et al. 2007; Van Rensburg et al.
2009) and drinkers (Rose et al. 2013), but mainly in combination with other techniques,
such as the visual probe task (Marks et al. 2014) or the flicker paradigm (Hobson et al.
2013). In one study, Baschnagel (2013) used mobile eye-tracking to study smokers’
attentional bias for smoking-related cues in the real world. The results of these studies
show that attentional bias can be reliably detected via longer fixation times on the salient
cues due to initial orienting of attention, especially when participants’ craving is strong.
However, among social/recreational users, the eye-tracking studies indicate initial ori-
entation toward the salient stimuli (but not disengagement of attention from them). The
studies, however, have reported that attentional bias does not fully mediate the relation-
ship between cue reactivity and actual use of a substance (Rose et al. 2013). The limited
use of eye-tracking in research on substance-related attentional bias warrants further
studies, especially ones with addicted users.
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4.1 Interpretation bias

The word shot might remind some people of a gun firing, but for others it elicits cognitive
processes and associations that are related to the act of drinking alcohol. Such associa-
tions are normally covert and automatic or implicit. In two recent studies (Woud et al.
2012, 2014), a novel task was used that included ambiguous open-ended scenarios. The
task for the participants was to continue with the scenarios and complete them. They
found that heavy drinkers showed greater interpretation bias for drinking alcohol than
social drinkers did, and dependent drinkers showed greater interpretation bias than par-
ticipants who were clinically diagnosed with an anxiety or depression disorder. Moreover,
the degree of interpretation bias was positively associated with the problem drinkers’ level
of harmful drinking.

4.2 Value bias

As discussed earlier, current concerns reflect affective evaluations of goals, i.e. the value
attributed to a goal, or how much joy, sadness, or sorrow is associated with it (Klinger and
Cox 2011a). Although one can usually identify reasons for wanting to achieve a particular
goal, some aspects of a goal’s value are related to S-R conditioning (i.e. evaluative con-
ditioning; EC) or some variant of it (Kosinski et al. 2015) that involves pairing a neutral
stimulus with a positive or negative stimulus (De Houwer et al. 2001; Hofmann et al.
2010), which may occur at a conscious or a nonconscious level. Despite the emphasis that
some researchers have placed on contingency awareness in EC (e.g. Field 2000), a recent
meta-analysis by Hofmann et al. (2010) concluded that even low contingency awareness
and subliminal presentation of the unconditioned stimulus can lead to evaluative con-
ditioning of a CS. The value attributed to a goal may, therefore, be learned in both overt
and covert ways, and it can affect one’s goal-setting and goal pursuits without the person’s
being aware of it. It is not always easy to identify the reasons for our affective associa-
tions, but when they are strong enough they might distort our memories (Kensinger and
Schacter 2005). To conclude, a goal that a person highly values is more likely to be chosen
to pursue, even though the person might not know the reasons for the goal’s desirability;
likewise, something might be assiduously avoided despite the fact the person has no clue
about the reasons for his or her distaste.

4.3 Approach-avoidance bias

There is a subtle interaction between people’s movements and their tendency to approach
or avoid something. Naturally, people prefer to approach things that they want and to
avoid things that they do not want; this is termed executed movement (Neumann and
Strack 2000). Even when we are not responsible for executing a movement, patterns of an
object’s motion in space are linked to our emotional evaluations of the object. For exam-
ple, it is easier to positively evaluate neutral objects that approach us or move in waves
on a horizontal line (i.e. ~~~) than those that move smoothly (i.e. ---) along a horizontal
line; likewise, objects that follow a parabolic (i.e. falling) pattern of motion can acquire
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negative valence (Kosinski et al. 2015). Such subtle influences on our evaluative learning,
along with our past incentive history, determine our natural tendency to approach some
objects and to avoid others. Likewise, when trying to resolve a concern, a person might
want to approach a goal related to it (i.e. an appetitive goal) or to get rid of it (i.e. an aver-
sive goal) (Klinger and Cox 2011a). Goal expectancies may also affect people’s tendency
to approach or avoid something related to the goal. Christiansen et al. (2013) reported
that having positive alcohol expectancies can predict approach tendencies (e.g. to have
a drink). This executed movement tendency gradually acquires an automatic quality.
Evidence (Cousijn et al. 2011; Wiers, et al. 2013) shows that an automatic approach-bias
for addiction-related cues can contribute to the continuation of the addictive behavior.

It is evident that addicted individuals have deficits in their general cognitive perfor-
mance or executive functions (Field et al. 2010). Fadardi and Cox (2006) showed, how-
ever, that attentional bias for alcohol-related stimuli is not an artifact of drinkers’ reduced
executive functions; nevertheless, the strength of addicted individuals’ executive func-
tions is negatively related to their cognitive bias for substance-related stimuli. Loeber et al.
(2009) found that attentional bias for alcohol-related stimuli was modulated by drinkers’
executive functions (i.e. attention and working memory), and other studies (Christiansen
et al. 2012; Friese et al. 2010; Smith et al. 2014) have also shown that executive function
deficits can increase abusers’ impulsive decisions to consume substances. In short, these
studies suggest that it would be important to help substance abusers to increase their gen-
eral self-control in order for them to be better able to control their substance use.

5 Enhancing self-control

Enhancing drinkers’ self-control has long been a goal in the treatment of addictive behav-
iors (Marlatt 1982; Marlatt and Marques 1977; Room and Leigh 1992). Motivational
approaches, such as motivational interviewing (Rubak et al. 2005), employ techniques to
persuade substance users to progress through stages of change (i.e. pre-contemplation,
contemplation, action, and maintenance). Systematic motivational counseling (Cox and
Klinger 2011b) uses techniques to improve substance users’ lifestyle to help them dis-
engage from substance use while they are achieving more fulfilling, substance-unrelated
goals. Shamloo and Cox (2014) showed that (1) providing participants with hints about
how to complete two experimental tasks and (2) giving them contingent, immediate feed-
back about their performance in completing individualized goals led to an increase in
participants’ sense of control and adaptive motivation and to decreases in explicit and
implicit measures of their urge to drink alcohol. This is an interesting finding because
none of the tasks were directly related to drinking alcohol. Fadardi and colleagues (2011)
discussed the reciprocal nature of motivational and cognitive determinants of substance
abuse and how improvements in one of these determinants can bring improvements in
the other. In fact, sense of control is an important predictor of treatment outcomes in
many kinds of interventions for substance abuse, including medical interventions, cogni-
tive behavioral therapy, contingency management, mindfulness training, and cognitive
bias modification (Leeman et al. 2014).



COGNITIVE BIAS MODIFICATION | 275

6 Cognitive bias modification

Theoretically driven and rationally based on the results of studies on different kinds of
cognitive bias in substance-use disorders, various kinds of cognitive bias modification
(CBM) have been developed, and their effectiveness in reducing substance-related cogni-
tive biases and improvement of treatment outcomes has been evaluated. There are various
kinds of CBM: CBM-A refers to modification in attentional bias (e.g. Begh et al. 2013;
Fadardi and Cox 2009; Wiers, Houben et al. 2015); CBM-I refers to techniques for chang-
ing interpretation biases related to substance-related stimuli; and CBM-V refers to tech-
niques for reducing positive evaluations of substance-related stimuli or situations and
the act of using the substance. On the other hand, approach-bias modification involves
reducing automatic tendencies to approach and obtain a substance (Eberl et al. 2013,
2014; Sharbanee et al. 2014; Wiers, Stelzel, Gladwin et al. 2015). Although a single session
of CBM usually does not lead to reductions in attentional bias or craving and does not
help to prevent relapse (Field et al. 2009), interventions with multiple training sessions
have led to positive clinical outcomes (see Cox et al. 2015).

Most of the CBM techniques aim to strengthen substance users’ inhibitory ability when
they encounter substance-related stimuli in order to (1) prevent allocation of their atten-
tion at an early stage of cognitive processing (i.e. while initially perceiving a stimulus) or
(2) disengage their attention at a later stage. These techniques instead promote cognitive
allocation to alternative neutral or even positive stimuli. Such a shift requires conscious
effort and frequent rehearsal, usually using a computerized program. Normally, the train-
ing procedure includes providing the trainee with a hierarchy of goals to reach through
increasingly difficult steps. The program covertly (e.g. in modified versions of the dot-
probe task or in CBM-I or CBM-V techniques) or overtly (e.g. in modified versions of the
Stroop task, such as the Alcohol Attention Control Training Program (AACTP), Fadardi
and Cox 2009) reinforces controlled ways of responding to target stimuli or situations.
Thereby, the person gradually learns one of several things: (1) to ignore substance-related
stimuli (e.g. alcohol-related items in the environment) and simultaneously attend to
non-alcohol-related stimuli; (2) to interpret in a more positive, healthier, and substance-
unrelated way situations that have been habitually associated with alcohol or another
substance; (3) to reduce the positive emotional valence associated with the act of drink-
ing alcohol or using another substance and substance-related situations; or (4) to reject
alcohol or other substances when they are presented. As indicated, practice with these
programs both reduces the substance user’s cognitive bias and enhances his or her sense
of control over a previously habitual behavior, thereby further enhancing the motivation
to control the substance use.

Cox and colleagues (2015) evaluated whether combining systematic motivational coun-
seling and attentional training using the AACTP could have additive effects in helping
addicted drinkers reduce the amount of alcohol that they habitually drank. The study
used a 2 x 2 factorial design, and outcome was measured post-intervention and then three
and six months later. Results showed that there was no additive effect for combining the
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two interventions. However, the attentional retraining rapidly reduced heavy drinkers’
mean weekly drinking but the effects did not endure. The motivational intervention was
effective at reducing weekly drinking; however, the effect appeared after some delay but
lasted longer than the effects of the attentional training. Clearly, more research is needed
to study the temporal course and additive effects of behavioral, CBM, and motivational
interventions for substance use and relapse prevention.

7 Summary

This chapter presents a view of addiction from the standpoint of the motivational and
goal theory of current concerns. A current concern is an individual’s motivational state
between becoming committed to pursuing a particular goal and the point at which the
goal is reached or the pursuit is relinquished. During this time, the current concern guides
the person’s cognitive processes, including attention, memories, thoughts, and dreams.
What is true of goals in general is true of the goal of drinking alcohol or using another
addictive substance. Whether or not a person decides to drink alcohol or use an addic-
tive substance will depend on the value that the person attributes to drinking or using
(i.e. the expected enhancement of positive affect or reduction in negative affect) and the
person’s expectation that the expected changes in affect will actually happen. Many fac-
tors help to determine the value that the person attributes to drinking, such as his or her
past drinking experiences, biochemical reactions to alcohol, environmental and socio-
cultural influences, and the incentives in the persons life that might compete with trying
to obtain emotional satisfaction from drinking or using an addictive substance. When a
goal to drink or use is formed, the goal is reflected in the person’s cognitive processes (e.g.
thoughts, memories, and attention). These cognitive processes facilitate obtaining and
imbibing the addictive substance. Accordingly, interventions can help the person to coun-
teract these processes and reduce his or her use of substances. This chapter has presented
several of these interventions and the research that has been conducted to evaluate them.
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