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1

General introduction

Paradox behavior is a frequent phenomenon in psychiatric disorders – often it it is even an element of the
diagnostic criteria: Alcohol dependent patients drink despite negative consequences, depressed patients
withdraw from social contact despite feeling sad when alone, and patients with anxiety disorders fear and
avoid certain places or objects, although they know that they are harmless. In the past decades research
made tremendous progress in the understanding and treatment of people affected by mental disorders in
general. Despite this success in understanding and explaining mental disorders, paradox behavior remains
a challenge for researchers, clinical professionals, and patients themselves. This may be due to the fact
that the methods most widely used in psychotherapy research, such as questionnaires, interviews and
behavioral observations, mostly focus on rational reasoning, which may be insufficient for explaining
paradox behavior. Thus latest research has focused on processes outside of our awareness and deliberate
control. These processes are called implicit processes. Implicit processes have been characterized as
automatic processes (De Houwer, 2006), being difficult to control, occurring unintentionally and
effortlessly (Moors and De Houwer, 2006). They contribute to explaining and treating irrational aspects
of psychiatric disorders. In the first chapter of this thesis on implicit processes in psychopathology, a
short introduction to duals process models will be presented explaining how implicit processes help to
understand paradox behavior. Furthermore, a short literature overview will be presented on how implicit
processes are biased in psychopathological sampels. The current state of research will be outlined
concerning attempts to use implicit processes as predictors for behavior, symptoms and treatment
outcome, and as targets of change, also referred to as cognitive bias modification. Studies presented in
this thesis will be associated to the presented context of research.

1.1

Dual process models

How do implicit processes help to explain paradox behavior? Research of the past decades has yielded
various dual process models, which as a common feature, discuss automatic and controlled processes as
modes of information processing (for a review of different dual-process models cf. Smith and DeCoster,
2000). Strack and Deutsch (2004) presented a model of cognitive information processing, which expands
previous dual process models by motivational aspects of behavior. It may serve as a framework for
understanding how implicit processes help to explain the irrational nature of psychiatric disorders. The
authors postulate two independent, but interacting systems: the reflective and the implusive system. The
reflective system is responsible for deliberate decision making and reasoning, and based on semantic
relations. The impulsive system is based on automatic and associative information processing, following
rules of contiguity and resemblance. Processes of the impulsive system can be referred to as implicit
processes. Both, the impulsive and the reflective system run in parallel to each other and result in a
common pathway: the activation of behavioral schemata (see Figure 1). This can lead to situations of
conflicting behavioral schemata.
Which system will eventually control behavior depends on the strength of activation. Behavior
controlled by the reflective system is characterized by rational reasoning, while behavior controlled by the
impulsive system may be highly irrational, since it relies on associative processes rather than deliberate
decision-making. The reflective system processes only sensory information of sufficient intensity, which
received enough conscious attention. The impulsive system, on the other hand, processes any perceptual
information at any time. The reflective system requires a lot of cognitive capacity, while the impulsive
system can work sufficiently even under conditions of very high mental load. Consequently, the reflective
system is prone to external disturbances, while the impulsive system tends to be unaffected. This suggests
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that especially in situations of high distress, impulsive processes will take over the control of behavior.
From an evolutionary perspective this is essential for survival as it allows important behavioral patterns
(e.g., flight or fight) to be carried out automatically, without the need of time intensive deliberate
evaluations and with a rather low risk of external disturbances.
Strack and Deutsch (2004) further assume two general motivational orientations of the impulsive
system: approach and avoidance orientation, preparing the organism to either decrease or increase
distance to objects of the environment. These motivational orientations may be elicited by the perception,
processing and experiencing of positive vs. negative information, as well as by the execution of approach
or avoidance behavior. Information compatible with the dominant motivational orientation is processed
more easily, and compatible behavior is more likely to be shown.
Reflective
system

Sensory
information

Behavioral
schemata

Behavior

Impulsive
system

Implicit
attention

Implicit
interpretation

Implicit
association

Implicit
motivational orientaion
of approach and avoidance

Figure 1: Reduced dual process model according to Strack and Deutsch (2004). Processes with bold border lines will
be addressed in the studies presented in this thesis.

Summing up, the reflective system is more likely to control behavior when a high amount of cognitive
capacity is available. In these situations, behavior will mostly be rational. The impulsive system on the
other hand, is more likely to control behavior when basic needs are deprived (e.g., withdrawal symptoms)
and when cognitive capacity is low (e.g., stressful life situations). This can explain why maladaptive
implicit processes will be especially dominant in situations of distress. This is in line with the fact that
pathological behavior often occurs in association with stressful life events (Billings and Moos, 1982).
Furthermore, the impulsive system is more likely to control behavior when a strong motivational
orientation is triggered. For instance, repeated avoidance of phobic stimuli, combined with the resulting
negative reinforcement (decrease of fear), may trigger a strong avoidance orientation of the impulsive
system. This in turn may increase the probability of showing pathological automatic avoidance of the
phobic stimuli, despite knowing about their harmlessness. In substance use disorders, repetitive drugapproach behavior combined with immediate negative reinforcement (e.g., relief of withdrawal
symptoms) could lead to a general automatic drug-approach orientation, which will increase the risk of
drug consumption, despite negative long-term consequences.
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1.2

Implicit processes in psychopathology

Implicit processes can contribute to a better understanding of irrational and paradox behavior, but do
people with mental disorders show maladaptive implicit processes? Implicit processes can be subdivided
into different categories, such as attentional processes, interpretation of ambiguous information, implicit
associations and motivational orientations of approach or avoidance, each of which may contribute to the
understanding of maladaptive behavior (Figure 1). One-sided distortions in any category of implicit
processes are called cognitive biases and have been widely assessed in the field of psychopathology. The
following section will give a short overview.
Attentional biases have been found primarily in the fields of anxiety (Bar-Haim et al., 2007) and
substance use disorders (Field and Cox, 2008; Field, Munafo and Franken, 2009), supporting the
existence of disorder-specific attentional biases, which direct attention towards disorder-relevant stimuli,
impair attentional disengagement from them, and facilitate maladaptive behavior.
Studies of disorder-specific interpretation biases of ambiguous information support the existence of
negatively biased interpretation tendencies in social anxiety disorder (Heinrichs and Hofmann, 2001) and
depression, reported in isolated studies, e.g., Mogg, Bradbury and Bradley (2006).
Concerning implicit associations, most studies either evaluated implicit associations patients have with
disorder-relevant stimuli or they investigated the role of implicit self-associations (also referred to as
implicit self-esteem). Studies evaluating implicit associations with disorder-relevant stimuli comprise
research on a great diversity of disorders, categories of associations, and measurements. Even in the face
of this great diversity, results are rather unequivocal: Implicit associations often distinguish between
healthy people and people suffering from psychiatric disorders (Roefs et al., 2011).
Implicit self-esteem has most often been focused on in the field of depression and social anxiety, with
the surprising finding that implicit self-esteem is positive in both disorders (de Jong, 2002; De Raedt et
al., 2006). This unexpected finding was the starting point of a growing body of research focusing not only
on implicit self-esteem by itself, but on the congruency of implicit and explicit self-esteem. The
discrepancy of implicit and explicit self-esteem were associated with less psychological health (SchröderAbé, Rudolph and Schütz, 2007) and it was found to distinguish between social phobics and healthy
controls (Schreiber et al., 2012). While other maladaptive implicit processes are specific for each disorder
(e.g., attentional bias for alcohol in alcohol dependent patients vs. attentional bias for spiders in spider
phobics), low self-esteem is a general risk factor for many health problems (Stinson et al., 2008). Also for
psychiatric disorders self-esteem may play a crucial role in a greater variety of disorders such as
depression, social phobia, personality disorders or addictive disorders (e.g., ICD-10 F32.-, World Health
Organization, 1992; cognitive model of social phobia, Clark and Wells, 1995; etc.). This suggests selfesteem to be a more general influence factor, which makes it worth paying special attention to.
Research on motivational approach or avoidance orientations may be especially promising because
Strack and Deutsch (2004) proposed a strong association between the activation of a motivational
orientation and actual behavior. This suggests a comparatively high external validity. Research in this
field first addressed anxiety disorders and then was expanded to substance use disorders. Dysfunctional
motivational orientations were reported for spider phobics (Rinck and Becker, 2007) and social phobics
(Heuer, Rinck and Becker, 2007), but also for smokers (Bradley et al., 2004) and heavy drinkers (Field et
al., 2008). For smokers and drinkers, the approach tendency was also linked to actual substance use
behavior, not only to self-report. In the case of alcohol, the link between approach tendency and actual
substance use may even depend on a genetic variation (the OPRM 1 g-allele), associated with increased
cue-induced craving: Wiers et al. (2009a) found significant differences in approach bias between heavy
drinkers carrying the OPRM1 g-allele and heavy drinkers without the g-allele.
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This short exemplary review of research in the field of implicit processes and psychopathology
demonstrates that implicit processes are often maladaptively biased in people suffering from psychiatric
disorders. Why is this important? As Strack and Deutsch (2004) proposed in their dual process model, our
behavior is not only controlled by rational reasoning and deliberate decision making (reflective system)
but also by implicit processes (impulsive system). Maladaptive implicit cognitions can therefore lead to
paradox and irrational behavior. In turn, the assessment of maladaptive implicit cognitions may help to
explain such irrational behavior. This becomes evident when implicit processes predict behavior that is
contrary to results of questionnaires. This was demonstrated by Heuer, Rinck and Becker (2007) who
reported that social phobics showed implicit avoidance of friendly faces, despite stating explicitly that
they liked them.

1.3

Implicit processes predicting behavior, symptoms and treatment outcome

Given the fact that implicit processes often distinguish between healthy people and patients suffering
from mental illnesses, one can assume that the strength of the maladaptive implicit processes may predict
maladaptive behavior, symptoms, and treatment outcome. This could be of great practical value. If we
were able to predict symptoms and pathological behavior, we would be able to intervene at a very early
stage, maybe preventing further harm or the development of the complete clinical picture. Being able to
predict treatment outcome would allow us to identify patients at high risk for relapsing into pathological
behavior; patients who would need more support throughout treatment than others. Treatment time and
therapeutic support could be assigned more efficiently. However, studies on the prediction of treatment
outcome are rather rare. Most of the existing studies on the predictive value of implicit processes
concentrate on pathological behavior and symptoms in subclinical samples, and they focus on substance
use disorders or depressive symptoms. Concerning transdiagnostical psychological symptoms, it is mostly
the predictive power of implicit self-esteem that was addressed.
Prediction of pathological behavior and symptoms in substance use disorders. The predictive value
of implicit processes for substance use behavior is supported by a meta-analysis that took different
substances, implicit processes, and measurements into account (Rooke, Hine and Thorsteinsson, 2008).
The strongest predictive power was found for implicit semantic associations in the prediction of
marijuana use. Furthermore, implicit alcohol associations predicted future binge drinking in adolescents
(Thush and Wiers, 2007) and the failure to control drinking behavior was associated with implicit
approach tendencies of at-risk-drinkers under circumstances of restrained self-control (Ostafin, Marlatt
and Greenwald, 2008).
Prediction of treatment outcome in substance use disorder. Studies on the prediction of treatment
effects found the following implicit processes to be predictive of negative treatment outcome: An increase
of attentional distraction by alcohol stimuli over the course of treatment in alcohol abusers (Cox et al.,
2002), a larger attentional bias for smoking cues in smokers attempting cessation with nicotine patches
(Waters et al., 2003), a larger attentional bias and more positive implicit attitudes towards drug-related
stimuli in heroin-dependent patients undergoing a clinical detoxification program (Marhe et al., 2013),
and a strong pre-treatment attentional bias in heroin-dependent patients taking part in an inpatient
program to maintain abstinence following the detoxification program (Marissen et al., 2006).
Pathological behavior and symptoms in depression. A meta-analysis by Phillips, Hine and
Thorsteinsson (2010) supports the predictive power of implicit processes for past, current and future
depressive symptoms. Negative interpretation biases predicted the development of clinically relevant
diagnoses of depression in college students (Rude et al., 2003), and the implicit association between self
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and death was a stronger predictor than known risk factors (depressive symptoms, history of suicidal
behavior) within a six-month follow-up in psychiatric distressed patients (Nock et al., 2010).
Prediction of treatment outcome in depression. One of the very few studies on the prediction of
treatment effects was conducted by Franck, De Raedt and De Houwer (2007) and found implicit selfesteem to predict future depressive symptoms in currently depressed, formerly depressed and never
depressed individuals.
The predictive power of implicit self-esteem. Implicit self-esteem may be a promising concept for
predicting transdiagnostical pathological symptoms and maybe even treatment success. Suicidal ideation
has previously been associated with discrepancy of explicit and implicit self-esteem (Franck et al., 2007;
Glashouwer et al., 2010; Creemers et al., 2012). Beyond that, Creemers et al. (2012) reported
associations with depressive symptoms. With regard to pathological behavior, associations between
implicit self-esteem and anxious behavior (Spalding and Hardin, 1999) as well as defensiveness (Lisjak,
Lee and Gardner, 2012) were found. Discrepant combinations of explicit and implicit self-esteem (one
high, the other low) were associated with a tendency to over-present oneself (Olson, Fazio and Hermann,
2007) and with low psychological well-being (Zeigler-Hill, 2006; Schröder-Abé, Rudolph and Schütz,
2007; Schröder-Abé et al., 2007). This suggests that implicit self-esteem as well as discrepant self-esteem
combinations may be involved in pathological behaviors, which in turn are important for the development
and maintenance of mental disorders. This points to the transdiagnostic relevance of implicit self-esteem.
Conclusion. Can we predict symptoms, pathological behavior and treatment outcome? A considerable
number of studies successfully predicted pathological symptoms and behavior in the field of substance
use disorders and depression. At the current state of research, there are only a few studies actually
assessing the predictive value of implicit processes for treatment success. Yet, this could be a promising
field for the application of implicit processes, where more research is urgently needed. Being able to
identify maladaptive implicit processes, which change the chances of successful treatment for the worse,
could be the first step towards identifying new and important treatment targets at a more general level. A
promising and transdiagnostic approach may be given by implicit self-esteem. In the first part of this
thesis, two studies will be presented that address the predictive power of implicit and explicit self-esteem.
However, one has to acknowledge that currently, the assessment of implicit processes is mostly based on
measures, which are not reliable enough for an assessment at the individual level. This may be one of the
biggest problems to be solved when it comes to the practical use of implicit cognitions.

1.4

Cognitive bias modification

As mentioned before, cognitive biases have been reported for many mental disorders (Bar-Haim et al.,
2007; Field and Cox, 2008) and first studies proved them to be causal for the development of mental
problems (Salemink, van den Hout and Kindt, 2010). But can we change cognitive biases? Cognitive
behavioral therapy addresses mainly explicit cognitions and the reflective system. It targets explicit
motivations, discusses the pro and contra of decisions, and plans future coping behavior. In contrast,
changing implicit processes will address the impulsive system, and in combination with cognitive
behavioral therapy, it will account for the interaction of reflective and impulsive processes as proposed by
Strack and Deutsch (2004) and others.
Cognitive bias modification (CBM) is an umbrella term for various training programs designed to
induce or reduce cognitive biases. It has been used as an experimental paradigm, but also as a treatment
tool for different dimensions of mental disorders. A meta-analysis of the effects of CBM on anxiety and
depression revealed promising results for both disorders, with larger effect sizes for anxiety than for
depression. Yet, over all effect sizes were rather low (Hallion and Ruscio, 2011). This may be due to the
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inclusion of a many studies with subclinical samples. Hakamata et al. (2010) published a meta-analysis
on attentional bias modification in anxiety, the CBM-disorder combination studied most often. They
found high effect sizes when they limited the study sample to clinical randomized controlled trials. When
they included studies with subclinical samples, the observed effect sizes were considerably lower. In line
with these results, Bar-Haim (2010) reported comparable and astonishing effects of attentional bias
modification in anxiety.
MacLeod (2012) subsumes in his review that most evidence for clinically relevant CBM has been
reported for the modification of attention and interpretation biases. This occurred mainly in anxiety
disorders, and to some degree in depression, substance use disorders, eating disorders, and pain
perception. In contrast, cognitive bias modifications of other implicit processes are not common practice
yet.
Research suggests that cognitive biases can be changed and that the change of cognitive biases often
results in a reduction of symptoms. But does CBM add any additional value to existing treatment
protocols and can effects of CBM transfer to real-life situations? Up to now there is very little research on
these two questions.
Referring to dual process models of information processing again, one can draw two conclusions to
increase the chances for CBM to be of practical value for treatment.
First, Strack and Deutsch (2004) stressed the interdependency of the impulsive and reflective system
for controlling behavior. Therefore, CBM needs to be combined with treatment components addressing
the reflective system (as included in traditional CBT treatment protocols). Most studies so far tested CBM
against treatment-as-usual or placebo, rather than combining both. A very recent, and so far the only,
attempt to include CBM into the standard treatment procedure was conducted in the field of social phobia
and failed to improve treatment outcome, which was mainly due to a failure of producing a change in
cognitive bias (Rapee et al., 2013).
Second, Strack and Deutsch (2004) proposed a very close link between motivational orientations and
actual behavior. As mentioned before, one may assume that the effect of CBM is most likely to transfer to
actual behavior in real-life situations when it addresses implicit processes, which are closely linked to
actual behavior. Nevertheless, there are only very few CBM studies that try to directly address approach
and avoidance orientations. One study originates from the field of social psychology, reducing implicit
prejudice against blacks by a computerized approach training (Phills et al., 2011). In another study, an
approach-avoidance training with novel animal pictures effected on school children’s self-reported and
implicit attitudes. Effects on reported avoidance behavior were specific for girls (Huijding et al., 2009). A
follow-up study found effects on biased information-seeking behavior (Huijding et al., 2011). Studies on
psychopathologic symptoms and behavior are rare, yet very promising: Manipulations of approach
tendencies in a subclinical sample of college students with fears of various objects resulted in an increase
of approach behavior towards feared objects (Amir, Kuckertz and Najmi, 2013). Wiers et al. (2010)
retrained automatic alcohol-approach action tendencies in hazardous drinkers, with immediate effects on
drinking behavior. Further treatment-related evidence emerges from a study on approach training in social
phobia, revealing effects on approach behavior in social interaction situations (Taylor and Amir, 2012).
Summing up, research on CBM yielded promising results, yet the practical use for the treatment of
mental disorders still needs to be clarified by large-scale randomized controlled trials, implementing
CBM into existing treatment protocols, and using long-term follow-up data as outcome variables. A
promising approach may be the manipulation of motivational approach-avoidance orientations. In the
second part of this thesis, three studies on these issues will be presented.
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1.5

Outline of the thesis

This cumulative doctoral thesis includes five studies published in, or submitted to peer-reviewed journals.
The studies included in this thesis demonstrate the relevance that implicit processes have (1) for the
prediction of symptoms, the course of treatment, and treatment outcome, and (2) for the improvement of
treatment outcome by implementing CBM into best practice treatment protocols.
(1) In the first part of the thesis, two studies will be presented that evaluate the use of implicit and
explicit self-esteem for predicting symptoms, the course of treatment, and treatment outcome.
a. The first study assesses patients suffering from depressive disorders who are undergoing a sixweek inpatient treatment program. Here we assess the predictive power of implicit and explicit
self-esteem for the course of treatment and treatment outcome.
b. The second study focuses on alcohol dependent patients with versus without nicotine dependence.
We assess the predictive power of implicit and explicit self-esteem for the comorbidity with
nicotine dependence, severity of nicotine dependence and the success of a nicotine cessation
program.
(2) In the second part of the thesis, three studies will be presented. They address both long-term effects
of implementing a CBM program into existing treatment protocols in the field of alcohol
dependence, and practical issues of implementing this CBM program.
a. The first study reports on the long-term effects of a multi-session approach-avoidance CBM
program that was added to the existing best practice treatment protocol of an inpatient treatment
center. The effects on maintaining alcohol abstinence in alcohol dependent patients are reported.
b. The second publication is a replication study of the multisession approach-avoidance CBM
program, and it additionally identifies predictors of successful CBM.
c. The third study analyses the underlying learning curve of the implemented approach-avoidance
CBM program, drawing conclusions for practical implementation.

CHAPTER 2
Discrepant self-esteem predicts
the course of therapy in depressed patients1

1

A version of this paper was submitted as follows: Eberl, C., Winkler, I., Pawelczack, S., Tröbitz, E., Rinck,
M., Becker, E. and Lindenmeyer, J., (in revision) Discrepant self-esteem predicts the course of therapy in
depressed patients. Journal of behavior therapy and experimental psychiatry. (Submitted: February 2013;
reviewed: May 2013; revised resubmit: November 2013).
Acknowledgements: We would like to thank the patients who took part in this study and the therapists who
collaborated with us.
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2

Discrepant self-esteem predicts the course of therapy in depressed
patients

Short title: Discrepant self-esteem in depression.
Abstract. Background and objectives: Previous studies on self-esteem (SE) and depression demonstrated
the importance of both implicit and explicit SE and their combination, the SE-congruency, for predicting
future depressive symptoms. Therefore, we studied how implicit and explicit SE and SE-congruency
predict the course of treatment. Methods: Explicit SE was assessed by the Rosenberg Self-Esteem Scale;
implicit SE by a priming task. Participants were 31 patients with major depressive or recurrent depressive
disorder, receiving CBT treatment in an inpatient setting. SE measures were administered before
treatment. The development of depressive symptoms during treatment and at four-month follow-up was
measured with Beck Depression Inventory (BDI). Results: Patients with congruent SE improved faster
and showed lower severity of symptoms throughout treatment. In contrast, neither explicit nor implicit SE
nor their combination predicted the stability of effects after treatment. Limitations: Limitations of the
study are a rather small sample size and individualized therapy, which may interfere with study effects.
Conclusion: Practical implications such as shortening treatment time for patients with congruent SE or
targeting discrepancies in SE during treatment are discussed.

2.1

Introduction

The concept of low self-esteem (SE) and its relationship to depressive disorders has been of interest
for many years. Especially cognitive theories of depression propose that depressed individuals process
self-relevant information in a dysfunctional and negative manner (Clark, Beck and Alford, 1999). Recent
research on cognitive information processing focuses on dual process models (e.g., Strack and Deutsch,
2004). They propose two independent but interacting pathways of information processing: a pathway of
explicit and deliberate decision-making (reflective system) and a pathway of implicit and spontaneous
information processing and decision-making (implusiv system). Both pathways need to be taken into
account to fully understand human behavior and feelings. Refering to this dual process model we
differentiate between explicit self-esteem (ESE), which is the conscious and deliberately reasoned
evaluation of the self, and implicit self-esteem (ISE), which can be defined as an automatic evaluation of
the self that guides spontaneous reactions to self-relevant stimuli (Bosson, Swann and Pennebaker, 2000).
Since negative self-evaluations are thought to be core symptoms of depression, it seems intuitive that not
only explicit, but also implicit cognitions and self-esteem are relevant to the development and
understanding of depression.
How do we measure explicit and implicit self-esteem? ESE is measured by administering self-rating
questionnaires such as the Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965; German version by
Ferring and Filipp, 1996). The most widely used instruments for measuring ISE are the Implicit
Association Test (IAT) as used in the study by Greenwald and Farnham (2000), and the Name Letter
Preference Task (NLPT) as used in the study by Koole, Dijksterhuis and van Knippenberg (2001).
Another procedure to measure ISE is a semantic priming task as used by Hetts, Sakuma and Pelham
(1999). In this task, participants are asked to categorize valenced target words as positive vs. negative as
quickly as possible. Each target word is preceded by a prime word that is either self-relevant or not (e.g.,
me vs. they). As the outcome measure, the average response latency for each target-prime combination is
calculated. In case of high ISE, self-relevant primes are assumed to facilitate the response to positive
target words. Greenwald and Farnham (2000) and (Hetts, Sakuma and Pelham, 1999) showed that in
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general, people hold a positive implicit attitude towards themselves (positivity bias), while ESE and ISE
are only weakly correlated (cf. Bosson, Swann and Pennebaker, 2000; Koole, Dijksterhuis and van
Knippenberg, 2001), supporting the idea of different underlying learning mechanisms. While explicit
learning is a result of conscious evaluations, implicit learning is rather governed by automatic
mechanisms such as classical conditioning (Berry and Dienes, 1993). Concerning SE, a person could
therefore hold two independent attitudes towards himself or herself, for instance positive ESE, which may
be due to success and deliberate evaluations of achieved life goals, and negative ISE, which may result
from experienced nonverbal hostility in social situations. The advantages of measuring ISE are that it is
not confounded with social desirability, it cannot be deliberately influenced as easily as questionnaires,
and it does not depend on the ability of self-reflection. Therefore, it may give access to more spontaneous
self-evaluations (Bosson, Swann and Pennebaker, 2000).
Implicit self-esteem in depression. A growing number of research groups explore ISE in depressed
individuals. The research group around De Raedt and Franck may have presented pioneer work in this
field. De Raedt et al. (2006) compared the ISE of healthy controls to inpatients who suffered from a
depressive disorder. ISE was assessed by the IAT and the NLPT. The surprising results, which are not in
line with common cognitive theories of depression, indicated that depressed patients and healthy controls
did not differ in ISE, both showing a positivity bias in ISE. In a sequential study, Franck, De Raedt and
De Houwer (2007) replicated this result, comparing never-depressed individuals to currently depressed
and formerly depressed ones. These results are also supported by other research groups, also finding no
differences in ISE between depressed patients and healthy controls (Valiente et al., 2011; Creemers et al.,
2012). Concerning depressive disorders low ISE was only found for patients suffering from recurrent
depressive disorders with three or more episodes compared to patients with less than three episodes
(Risch et al., 2010). Despite the fact that ISE does not seem to be generally low in depressed patients
Franck, De Raedt and De Houwer (2007) reported ISE and not ESE to predict depressive symptoms six
months later.
The interaction of explicit and implicit self-esteem. In recent years, research has focused on the
interaction of ESE and ISE. It is possible to differentiate between congruent SE, which implies a fit of
ESE and ISE (both high or both low), and discrepant SE, in which low ESE and high ISE are combined
(so-called damaged SE) or high ESE and low ISE (so-called fragile SE; Kernis, 2003; Zeigler-Hill, 2006;
Schröder-Abé et al., 2007). Schröder-Abé et al. (2007) showed that compared to congruent SE, both
types of discrepant SE were related to more anger suppression, more depressive attributional style, more
nervousness, and more days of impaired health. Interestingly, both congruent combinations were related
to fewer health problems than the two discrepant SE combinations. Furthermore discrepant SE was more
frequent in patients suffering from bulimia nervosa and binge eating disorder (Cockerham et al., 2009)
and it was found to be associated with more defensiveness (Lupien, Seery and Almonte, 2010), more
aggressiveness in childhood (Sandstrom and Jordan, 2008) and with more symptom severity in patients
with borderline personality disorder (Vater et al., 2010). This suggests that high ESE or high ISE is not
always advantageous in protecting the self against outer threat, and it demonstrates the disadvantage of
holding discrepant SE.
The interaction of explicit and implicit self-esteem in depression. Unfortunately, very few studies
examined the combination of ISE and ESE in depression. An exception was reported by Franck et al.
(2007), who used the IAT and the RSES to measure ISE and ESE, respectively. They showed that
currently depressed patients with suicidal ideations showed high discrepancies in their SE, whereas
currently depressed individuals without suicidal ideations showed congruently low SE. This result is also
supported by a recent study by Creemers et al. (2012), who found discrepant SE to be related to suicidal
ideas, lonliness and depressive symptoms.
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Research Questions. The study reported here is supposed to further clarify the effect SE discrepancies
have on depressive symptoms and, taking one step further, on treatment parameters. We investigated
whether discrepant SE in depressed patients is related to severity of symptoms, disadvantages concerning
the course of therapy and stability of treatment effects. For the assessment of ESE, we used the RSES. To
measure ISE, we chose for a semantic priming task, similar to the one used by Hetts, Sakuma and Pelham
(1999), because pilot studies had shown that the IAT overstrained many of our patients, leading to high
error rates. RSES scores, priming task scores, and their interaction were used to predict the outcome
measures, namely weekly BDI ratings during treatment and a BDI rating at four-month follow-up (Beck
and Steer, 1987; German version by Hautzinger et al., 1994). Based on the results reported by Franck et
al. (2007) and Creemers et al. (2012), we formulated the following directed hypotheses: In depressed
patients, (1) discrepant SE is related to more severe symptoms during the process of treatment than
congruent SE, (2) discrepant SE is related to a slower symptom reduction during treatment than congruent
SE, and (3) discrepant SE is related to less stability of treatment effects than congruent SE.

2.2

Method

2.2.1

Participants

Participants were nine male and 22 female depressed patients receiving inpatient treatment at the salus
clinic Lindow, Germany. Patients were administered to the clinic by the German Pension Fund. Patients
could participate in the study if depression was their main treatment target and if they took part in group
therapy. Pretesting of ISE and completing some questionnaires (including RSES) was part of the clinic’s
entrance procedure, so no additional materials had to be administered for the study. Inclusion criteria
were a diagnosis of major depression (n=14, ICD-10: F32) or recurrent depressive disorder (n=17, ICD
10: F33), classified by means of the International Statistical Classification of Diseases and Related Health
Problems (ICD-10; WHO, 2008). Diagnoses were assessed with a computerized version of the Composite
International Diagnostic Interview (CIDI; Robins et al., 1988), which was complemented by
questionnaires such as the BDI (Beck and Steer, 1987) and the SCL-90-R (Derogatis, 1992; German
version by Franke, 1995). Both the CIDI and the questionnaires were the basis for the final expert ratings
on diagnoses, made by clinical psychologists. Moreover, patients had to have a minimum score of 18.0 on
the BDI, which is considered to be the cut-off for clinical relevance (Hautzinger et al., 1994). For patients
suffering from major depression, the mean BDI score was 24.0 (SD=4.8), for patients with a recurrent
depressive disorder, it was 27.8 (SD=6.8). Exclusion criteria were cognitive or verbal impairments and
not being a native German speaker. The average age was 46.9 years (SD=8.3), average time in therapy
was 5.4 weeks (SD=1.2).
The average duration of the depressive disorder was 2.3 years (SD=4.6) for patients suffering from
major depression, and 9.4 years (SD=7.1) for patients suffering from a recurrent depressive disorder,
indicating rather chronic cases of depression. Of the 31 patients, 14 had more than one diagnosis. The
most frequent comorbid diagnosis was nicotine dependence (F17.2; n=10), followed by other substance
use disorders, mainly alcohol abuse (F10.1; n=5) and alcohol dependence with current abstinence
(F10.21; n=7). Two patients suffered from pain disorders and another two from personality disorders.
Suicidal ideation was reported by 18 of the patients. Medication was not an exclusion criterion. Twelve
patients were without psychiatric medication, 18 took antidepressants. Out of the 18, one took
antidepressants in combination with antipsychotics and one in combination with sedatives. One patient
used sedatives only.
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All patients received a daily group therapy focusing on symptoms and special treatment of depression
according to Hautzinger (2003). Patients completed the BDI on a weekly basis and at four-month followup. Patients gave their written informed consent. The study was approved by the ethics committee of the
German Pension Fund.
2.2.2

Procedure

During the first week of the diagnostic phase, participants took part in the pretest session as part of the
clinic’s entrance routine. They were informed about the study and gave informed consent. During the test
session, participants completed a battery of computer tasks, which took about 90 minutes. Along with
other measures not relevant to the present study, participants completed a priming task very similar to the
one used by Hetts, Sakuma and Pelham (1999) as the measure of ISE, and they completed the RSES
(Rosenberg, 1965) as the measure of ESE. Headphones prevented mutual disruption during group testing.
A research assistant was present at all times to answer questions. Note that the participants of this study
did not participate in any other study conducted at the clinic.
All participants received treatment as usual (group sessions and individual sessions), according to the
manual by Hautzinger (2003). They completed the BDI before the beginning (BDI-1) of their therapy and
at its end (BDI-5), as well as once a week while they attended the group sessions (BDI-2, BDI-3, BDI-4).
For the follow-up measurement, all participants were called by phone during a one-week period, four
months after the end of treatment. Everybody was reached and agreed to complete the BDI once more
(BDI-6).
2.2.3

Instruments and measures

The Beck Depression Inventory (BDI; Beck and Steer, 1987; German version by Hautzinger et al., 1994)
was used to measure the severity of the depressive disorder. Internal consistency (alpha=.8) and test-retest
reliability (r=.92) are high (Beck and Steer, 1984; 1987).
The Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965; German version by von Collani and
Herzberg, 2003) is a 10-item self-report scale that addresses feelings of global self-worth. All responses
are given on a scale ranging from one (strongly disagree) to six (strongly agree). It shows a reasonable
test-retest reliability of r=.87 (Bosson, Swann and Pennebaker, 2000).
A Priming Task (Hetts, Sakuma and Pelham, 1999) was conducted to measure ISE. When primed
with certain concepts, such as the self or others, people are able to identify or categorize target words
more quickly that are highly associated with the prime than non-associated target words. As the selfrelevant prime, we used the word ich (German for I), the other-relevant prime was the word andere
(German for others). On each trial of the priming task, after being exposed to either one of the two
primes, participants had to categorize a target word appearing in the middle of the screen into pleasant vs.
unpleasant. They responded by pressing one of two marked keys on the right vs. left side of the keyboard.
Primes were presented intermixed. The target words were words that could be used to evaluate
individuals. English translations of the positive and negative target words are, respectively: winner,
smart, precious, strong, competent, good, successful, popular; versus loser, unsuccessful, wimp, inferior,
bad, weak, dumb, worthless. The priming task consisted of 212 trials in total. During each trial,
participants first saw a fixation cross in the middle of the screen for 1000 ms. After a pause of 500 ms, the
prime word was displayed for 300 ms. Subsequently, the target word was presented until participants
pressed one of the two keys. If they responded incorrectly or failed to press a key within five seconds, an
Error message was displayed. There were 20 practice trials, followed by two blocks of 96 test trials each.
The two prime conditions (self, others) were equally often followed by positive vs. negative targets.
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For computing ISE scores, four composite scores were first computed for each participant, after
excluding outlier reaction times (RT; the fastest and slowest 1%): (a) mean RT for positive targets
preceded by self-related primes, (b) mean RT for negative targets preceded by self-related primes, (c)
mean RT for positive targets preceded by other-related primes, and (d) mean RT for negative targets
preceded by other-related primes. From these four mean RTs, an overall priming score was computed for
each participant, according to the formula [(b+c)-(a+d)]. Positive values of the priming score indicate
positive ISE.

2.3

Results

Overall, the mean ISE score did not significantly differ from zero (M= 15, SD=112, t(30)=.75; p=.46),
and ISE was not correlated with ESE (r=-.07, p=.72). The RSES mean score (ESE) in the present sample
was 36.5 (SD=9.9). ISE scores did not differ between patients with a major depression (M=34.1,
SD=114.8) and patients with a recurrent depressive disorder (M=-.59, SD=110.5), t(29)= .855, p=0.399,
yet there was a significant difference in ESE between patients with a major depression (M=42.1,
SD=10.0) and patients with a recurrent depressive disorder (M=32.0, SD=7.0), t(29)= 3.22, p=0.003.
We analyzed the data by means of a multilevel regression analysis, using the software HLM7
(Raudenbush et al., 2011). In order to predict the improvement of the depression symptoms, we used BDI
scores as the dependent variable, and the three SE measures ESE, ISE and the interaction of ESE x ISE
(SE-congruency) as predictors. For the calculation of the standardized regression coefficients β of each
predictor, ESE and ISE were mean-centered, and SE-congruency was computed as the product of
centered ESE and centered ISE. We ran two separate two-level regression analyses: (1) the treatmenteffect model, which includes BDI scores from measurement point two (first BDI score after the beginning
of the therapy) to point five (BDI score at the end of the therapy). These four repeated BDI scores
represent the actual therapy effect for each of the patients. BDI-1 and BDI-6 were not used in this analysis
because BDI-1 took place before the beginning of the therapy and could vary strongly in its distance to
the first group-therapy session, while BDI-6 took place four months after the end of the therapy. (2) The
follow-up model includes BDI scores from points five and six. This model was designed to analyze
stability of the treatment effects.
In the current study, we used multilevel regression analyses in a rather atypical way, that is, as a
method to analyze the predictive power of variables measured between subjects for a predicted variable,
which was measured within subjects in a repeated-measures design. Multilevel regression analysis is
suitable for this situation because it is a sophisticated way to calculate regression analyses in mixed
designs (cf. Raudenbush and Bryk, 2002; Cohen et al., 2003). For both two-level regression models (the
treatment-effect model and the follow-up model), time points of repeated BDI measures are modeled at
level 1, nested in 31 patients modeled at level 2. We calculated three different kinds of effects: (1) the
main effect of each of the three predictors (ESE, ISE, and SE-congruency) on BDI scores over all
included points of measurements (intercept) at level 2. Here, the higher the regression coefficients are, the
better the variables predict the participants’ mean BDI scores. (2) Moreover, we calculated the predictive
effect of time point of measurement on the course of the therapy (slope) at level 1, i.e., the kind of change
of the BDI scores during the therapy. (3) Additionally, we calculated the predictive effect of each of the
three predictors (ESE, ISE, and SE-congruency) on the course of the therapy (slope) at level 2. Here, the
higher the regression coefficients are, the better the variables predict the change of the BDI scores over
the course of therapy.
Each of these effects is reported as a regression coefficient. In order to examine the statistical
significance of the coefficients and to provide effect sizes, the regression coefficients were tested against
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zero by means of a one-tailed one-sample t-test. As the measure of effect size, we report reffectsize
throughout (Rosenthal, Rosnow and Rubin, 2000; Sedlmeier and Renkewitz, 2013). For each of the three
kinds of effects, we test only in one relevant direction: (1) Regression coefficients of the main effect of
BDI (intercept) are tested in the negative direction, i.e., the higher ESE, ISE or SE-congruency are, the
lower the BDI scores should be in general. (2) The regression coefficient of the BDI slope at level 1
should be negative, i.e., the later the BDI is administered over the course of therapy, the lower the BDI
scores should be (decrease of BDI scores during therapy). (3) Regression coefficients of the BDI slope at
level 2 are tested in the positive direction, i.e. the higher ESE, ISE or SE-congruency are, the stronger
and/or faster the BDI score should decrease over the course of therapy.
(1) Symptom serverity throughout treatment. Table 1 shows the results of the treatment-effect model.
For the BDI main effect, SE-congruency was the only significant predictor. The large negative effect size
indicates that the more congruent SE was, the lower the BDI score was overall. In contrast, neither ESE
nor ISE alone performed well as predictors of BDI scores.
(2) Speed of treatment progress. The results for the course of therapy (slope) demonstrated a decrease
of BDI scores over the course of therapy, i.e., a negative coefficient with a large negative effect size for
the time points of the BDI measurement. Additionally, SE-congruency again was the only significant
predictor of this BDI decrease during therapy. Although the coefficients of the three level-2 predictors
were generally lower for the slope effects compared to the main effects, SE-congruency again performed
better in predicting the BDI decrease during therapy than ESE and ISE alone, which is indicated by the
moderate positive effect size of the SE-congruency.
Predictors
Intercept (BDI main effect)
ESE
ISE
SE-congruency
Slope (course of therapy)
Point of measurement
ESE
ISE
SE-congruency

Coefficient

Standarderror

t

p

reffectsize

-0.17
0.01
-6.17

0.25
0.01
1.94

-0.68
0.79
-3.19

.252
.217
.002

-.13
.15
-.52

-3.05
0.02
0.003
0.54

0.58
0.04
0.004
0.27

-5.29
0.36
0.69
2.02

<.001
.360
.247
.027

-.71
.07
.13
.36

Table 1: Treatment-effect model (BDI 2-5) - Coefficients from two-level regression model predicting the main
effect on overall BDI scores (intercept) and the course of therapy (slope).
Note: p-values are one-tailed; df=27 in each case.

(3) Stability of treatment effect. Considering the results of the treatment effect stability (follow-up
model, Table 2), it becomes obvious that there was neither a significant predictor for the main effect of
the BDI nor for the course of therapy. Please note, however, that the model includes only two points of
measurement for the 31 participants, meaning that the power of the regression analysis is lower compared
to the treatment-effect model.
Result visualization. Figure 2 visualizes the mean BDI scores over all points of measurements (BDI-1
to BDI-6). By means of a median split for SE-congruency, the patients were divided into a group with
congruent SE (n=17) and a group with discrepant SE (n=14). For comparison reasons, we also included a
line for the mean BDI scores of all patients. Obviously, the BDI scores of participants with congruent SE
was generally lower than those of participants with discrepant SE, BDI-1 to BDI-5. Additionally, BDI
scores were decreasing more quickly in patients with congruent SE. These patients benefited more
quickly from the treatment. However, Figure 2 also shows the typical increase of BDI scores after the end
of therapy. At four-month follow-up, there was no difference between the two groups anymore.
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Predictors
Intercept (BDI main effect)
ESE
ISE
SE-congruency
Slope (course of therapy)
Point of measurement
ESE
ISE
SE-congruency

Coefficient

Standarderror

t

p

reffectsize

-1.10
0.09
-6.40

0.76
0.07
9.27

-1.46
1.21
-0.69

.079
.119
.248

-.27
.23
-.13

1.56
0.22
-0.01
0.64

2.21
0.17
0.01
1.94

0.70
1.30
-1.11
0.33

.245
.103
.139
.372

.13
.24
-.21
.06

Table 2: Follow-up model (BDI 5-6) - Coefficients from two-level regression model predicting the main effect on
overall BDI scores (intercept) and the course of therapy (slope).
Note: P-values are one-tailed; df=27 in each case.

30
28
26
24
22
Congruent SE

20
18

Discrepant SE

16

All Patients

14
12
10

BDI 1

BDI 2

BDI 3

BDI 4

BDI 5

BDI 6

Figure 2: Fitted mean trends of BDI scores for all patients (n=31), and for patients grouped by means of a
median split into patients with congruent SE (n=17) versus patients with discrepant SE (n=14).

2.4

Discussion

In this study, the interaction of ISE and ESE (SE-congruency) predicted depressive symptoms over the
course of therapy. (1) For discrepant SE, depressive symptoms were more severe during the entire process
of treatment. (2) In addition, patients with discrepant SE responded more slowly to treatment, (3) yet the
improvement reached finally was as stable as it was for patients with congruent SE.
As found in previous studies (e.g., Franck et al., 2007), the patients’ mean ISE did not significantly
differ from zero, indicating that depressed patients do not generally hold a negative implicit attitude
towards themselves. Concerning this point, Risch et al. (2010) suggested that low ISE may be especially
frequent in patients suffering from recurrent depressive disorders. In our sample, patients suffering from a
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recurrent depressive disorder did indeed show lower implicit SE than patients suffering from major
depression. Probably because of the small sample size and large standard deviations, this difference was
not significant. Nevertheless, this seems to be an interesting field of further research, to be explored with
larger samples of patients.
(1) Symptom severity throughout treatment. Concerning the relation between SE congruency and
severity of symptoms, for both forms of discrepant SE, namely damaged SE (high implicit/low explicit
SE) and fragile SE (high explicit/low implicit SE) disadvantageous effects are known from the literature.
Damaged SE has been associated with more anger suppression (Schröder-Abé et al., 2007) and with
depressive disorders (e.g., Franck, De Raedt and De Houwer, 2007; Creemers et al., 2012). As pointed
out by Rudman, Dohn and Fairchild (2007), high ISE may be a compensatory reaction in case of threats
to the explicit self-evaluation. Since damages to ESE are quite common in depression, high ISE may be a
consequence. The stronger this compensatory reaction is, the more severe the damage to ESE may have
been. This could explain why damaged SE (high ISE/low ESE) is related to more severe symptoms in
depression. Groups of individuals with fragile SE (high ESE/low ISE) in turn have been discussed to
show high scores of narcissism (Zeigler-Hill, 2006). This suggests that mechanisms of self-presentation
and self-overestimation compensate for low ISE. This in turn will make these individuals more likely to
decompensate in response to threats to their explicit self-evaluation (e.g., failure, criticism, loss of social
attention) because it diminishes their compensating strategy. More severe depressive symptoms may be
the consequence of such experiences. However, some studies also highlight disadvantageous effects of
congruent low SE. A recent study by de Jong et al. (2012) reported that congruent low SE, rather than
discrepant SE, was correlated with higher social anxiety in girls. This is in line with Glashouwer et al.
(2010) who found that suicidal ideation was especially high for patients with low explicit and implicit SE.
Further research is clearly needed to clarify the relation of SE discrepancy with symptom severity.
(2) Speed of treatment response. How can one explain that discrepant SE was related to slower
treatment progress? A speculative explanation may be that discrepant SE can be interpreted as a rather
low ability for self-reflection. This idea is supported by Pelham et al. (2005) who found less discrepancy
of SE in women than in men, and who explained this finding by women being more aware of their
feelings. Cognitive behavioral therapy addresses mostly explicit thoughts and evaluations rather than
implicit processes. In case of low self-reflection, it may be difficult and more time-consuming to
influence implicit evaluations and spontaneous behavior, as they are not directly addressed in treatment
and will not be as easily accessible to people with low abilities of self-reflection, compared to people with
high abilities of self-reflection. This may explain why patients with discrepant SE need more time to
profit from therapy.
(3) Stability of treatment effect. Somewhat surprisingly, in contradiction to Franck et al. (2007), we
did not find any relation between SE-discrepancy and the stability of treatment effects. They showed that
high ISE is an important predictor of future depressive symptoms in never-depressed individuals and
formerly depressed patients, while our study failed to find a relation between treatment success and ISE,
ESE, and SE-congruency. Yet, studies on the predictive value of ISE, ESE and SE-congruency are rather
rare, which does not allow any final conclusions. One explanation for diverse findings can be different
follow-up intervals. While Franck et al. (2007) assessed follow-up date after six months, our follow-up
data was already collected after four months. Relapses within a rather short period of time may be under a
stronger influence of individual life situations (e.g., family, work).
Limitations. Clearly, a limitation of this study is the rather small sample size. Even though we did find
significant effects, the study’s power was insufficient for the detection of smaller effects. This raises the
need to replicate the study with a larger sample size. A large-scale replication would also allow for
separate analyses of the two types of discrepant SE (fragile and damaged) and the two types of congruent
SE (low and high). A further limitation of the current study is the individualized therapy the patients
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received. All patients received a partially standardized program of depression treatment; however, they
were also individually treated in accordance with their individual needs. Even though the number of
therapy sessions was held constant, we could not control for the content of individualized single therapy
sessions. The advantage of this procedure is that an individualized treatment is common practice, giving
our study higher external validity.
The affective priming task (Hetts, Sakuma and Pelham, 1999) that we modified and used in this study
has previously been criticized for rather low internal consistencies and low temporal stability coefficients
(Bosson, Swann and Pennebaker, 2000). In response, interesting variations of the priming task were
introduced. Krause et al. (2008) presented individualized pictures of the participants as self-relevant
primes, rather than words. Wentura, Kulfanek and Greve (2005) prevented high levels of response
accuracy by presenting a modification of the affective priming task, such that participants are forced to
respond to the targets within a limited time span. Both variations of the affective priming task improved
the reliability of the original affective priming task by Hetts, Sakuma and Pelham (1999). These
adjustments of the task should be considered in future studies to improve reliability of the affective
priming task.
Conclusion. Given the external validity and some clear-cut findings of this study, namely that
depressed patients with congruent SE improved faster than those with discrepant SE, some practical
implications can be derived. For instance, one might consider the possibility of shorter treatments for
individuals with congruent SE. However, this would call for a valid instrument to measure ISE on an
individual basis. Unfortunately, reaction time tasks like the priming task used here are not reliable enough
to do so. Another question left open is whether or not discrepant SE could be directly targeted by therapy
and whether this in itself would improve treatment outcome, and might even reduce the risk of relapse.
Dijksterhuis (2004) showed promising effects of enhancing ISE, which may help patients suffering from
low ISE. In case of low ESE, explicit self-enhancement may be especially important to target. Adding
trainings of implicit processes to treatment protocols that are usually focused on explicit processes may
introduce a new wave of therapy.

CHAPTER 3
Common ground for
alcohol and nicotine dependence:
The role of discrepant self-esteem2

2

A version of this paper was submitted as follows: Eberl, C., Kreft, P., Rinck, M., Becker, E. and
Lindenmeyer, J., (submitted) Common ground for alcohol and nicotine dependence: The role of inconsistent
self-esteem. Self and Identity. (Submitted: June, 2013).
Acknowledgements: We would like to thank the patients who took part in this study and the therapists who
collaborated with us.
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Common ground for alcohol and nicotine dependence: The role of
discrepant self-esteem

Short title: Self-esteem and comorbid alcohol and nicotine dependence.
Abstract. We investigated the predictive role of explicit self-esteem (ESE), implicit self-esteem (ISE),
and their congruency for comorbid nicotine dependence and nicotine cessation in alcohol dependent
patients. Participants: 476 alcohol dependent patients, receiving inpatient alcohol abstinence-oriented
treatment. Of these, 368 were nicotine-dependent, and 126 participated in a smoking cessation program.
Measures: Rosenberg Self-Esteem Scale (ESE); priming task (ISE); Fagerström questionnaire (severity of
nicotine dependence); one-year follow-up data. Results: ESE predicted comorbid nicotine dependence,
but no longer when age was used as a covariate. Severity of dependence was especially low for patients
with discrepant SE. Discrepant SE tended to predict the success of the nicotine cessation program.
Conclusions: SE plays a complex role for nicotine dependence in alcohol dependent patients.

3.1

Introduction

Comorbidity of alcohol and nicotine dependence is high (Walitzer and Dearing, 2013). This leads to more
severe long-term effects: Alcohol dependent smokers smoke more heavily (Hughes, 2002), they are less
likely to quit successfully (Sobell, 2002), and they are more likely to die from smoking than from taking
other substances, even alcohol (Hurt et al., 1996). Among abstinent alcohol dependent patients, smoking
is responsible for continuously high mortality rates (Lesch and Walter, 1984). This makes it important to
better understand common factors that explain the high comorbidity and that may influence the success of
nicotine cessation programs in this specific group of patients. Previous research highlighted a common
genetic vulnerability for alcohol and nicotine dependence (True et al., 1999). At a neurobiological level,
smoking is considered to enhance the rewarding effect of alcohol, due to effects on mesolimbic,
dopaminergic receptors of the nucleus accumbens (Koob and Le Moal, 2006). Yet, from a
psychotherapeutic perspective, specific mechanisms that could be targeted in cessation programs for
alcohol dependent patients are mostly unknown.
Self-esteem as common ground for the development of alcohol and nicotine dependence?
Behavioral models of the etiology of substance use disorders attach great importance to the concept of
observational learning, and processes of negative and positive reinforcement of drug taking behavior
(Eissenberg, 2004). Accordingly, initial substance use will occur due to the imitation of important role
models (e.g., smoking and alcohol drinking parents or peers). Supporting this aspect, peers have been
identified to be the most important influence factor on the development of nicotine dependence (Botvin et
al., 1994). In a second step, positive reinforcement (e.g., social affiliation, positive substance effects) as
well as negative reinforcement (e.g., reduction of insecurity, ease to initiate social contact) will increase
the probability of repeated substance use, which in turn will increase the risk of developing biological
tolerance and neuro-adaptation such as subcortical sensitization (Koob, Sanna and Bloom, 1998). Specific
effects of alcohol (e.g., calming down) and nicotine (e.g., increasing the ability to concentrate) may be
most important for people who develop either alcohol or nicotine dependence, but not both. In contrast,
shared reinforcement effects of alcohol and nicotine could potentially explain the high rate of
comorbidity. Smoking and drinking share the potential of self-enhancement (positive social feedback,
feeling less insecure, feeling powerful), which may make people with problematic self-esteem (SE)
especially vulnerable for both drinking and smoking. Common commercial slogans for alcohol and
nicotine also tap into these reinforcement mechanisms (Lindenmeyer, 2001). Accordingly, SE
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enhancement effects are most likely to govern behavior in people with problematic SE. This suggests that
among people with comorbid alcohol and nicotine dependence, SE problems may be more prominent than
in people with either alcohol or nicotine dependence, who may rather be driven by drug-specific effects.
The relationship between SE and comorbid smoking in alcohol dependent patients has not been
studied up to now. Moreover, results on the relationship between SE and smoking in general are far from
consistent. Glendinning and Inglis (1999), for example, found that socially isolated teenagers reported
lower SE and a lower risk of smoking, while well-integrated teenagers reported both higher SE and a
higher risk of smoking. Others associated low SE with increased risk of smoking (Bonaguro and
Bonaguro, 1987; Botvin et al., 1994) and some found an association between low SE and smoking only
for females (Abernathy, Massad and Romano-Dwyer, 1995).
Is self-esteem an important predictor of nicotine relapse after nicotine cessation? One of the most
influential relapse models was introduced by Marlatt and Gordon (1978). The authors distinguish between
lapse, which is defined as a one-time slip into substance use, and relapse, which is defined as falling back
into previous patterns of substance use. According to this model, abstinent smokers will be confronted
with risk situations for smoking. However, a lapse will only occur when people perceive little coping
skills and positive coping expectations regarding cigarette smoking. The transition from one-time lapse to
former smoking patterns (relapse) is mediated by negative self-evaluations and reduced confidence in
ones own abilities to maintain abstinence. Central importance is allocated to concepts of perceived life
skills and self-evaluations, again, suggesting that people with problematic SE are more likely to relapse.
Studies on SE and the success of nicotine cessation programs are rare, yet consistent. High SE as well as
high self-efficacy predicted the success of smoking cessation programs (Kowalski, 1997). Among
depressed patients, low confidence and low SE was predictive of failure in smoking cessation (Ischaki
and Gratziou, 2009).
Explicit self-esteem versus implicit self-esteem. Dual process models of information processing (e.g.,
Strack and Deutsch, 2004) propose that both explicit and implicit cognitive processes determine how we
feel and behave. From this perspective, SE is not only what I explicitly think about myself – referred to as
explicit SE (ESE), but also what I implicitly associate with myself – implicit SE (ISE). ISE is defined as
an automatic unconscious reaction to the self, guiding spontaneous reactions to self-relevant stimuli
(Greenwald and Banaji, 1995). Low ISE is associated with more negative affect, stress, and pessimism
(Conner and Barrett, 2005). Furthermore, level of ISE was found to predict future depressive symptoms
(Franck, De Raedt and De Houwer, 2007).
Diverging findings in research on SE may at least partly be explained by social desirability, context
dependence of ESE measures, or differences of self-evaluation and the way people present themselves.
These problems contributed to an increasing interest in measures of ISE, which cannot easily be distorted
by conscious self-expression, and which may be less vulnerable to context influences (Bosson, Swann
and Pennebaker, 2000). But most importantly, taking both ESE and ISE into account seems to be
necessary to fully grasp the complete construct of SE.
While ESE is most often measured by questionnaires such as the Rosenberg Self-Esteem Scale (RSES;
Rosenberg, 1965), there are different options to measure ISE, depending on the underlying concept. One
theory states that people associate things closely related to themselves with the same value they associate
with themselves. ISE can therefore be assessed by measuring the value of things closely related to people.
The Name Letter Preference Task (NLPT; Nuttin, 1985) is based on this assumption. People are asked to
evaluate the letters of the alphabet, assuming that people high in ISE evaluate their initials more
positively than other letters. Another theory assumes that activation of the concept I or myself
automatically activates its affective evaluation (good vs. bad), such that concepts congruent in affective
value (e.g., other good things) are processed more easily and more quickly than affect-incongruent
concepts (Fazio et al., 1986). Examples of assessment measures based on this principle are the Implicit
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Association Test (IAT; Greenwald and Farnham, 2000) and affective priming tasks (Hetts, Sakuma and
Pelham, 1999). They both measure how strongly the concepts of self versus others re associated with
positive versus negative concepts.
How to define problematic self-esteem. Low ESE is usually regarded as problematic. But how is
problematic SE defined when you take ESE and ISE into account? According to the dual process models
of information processing (e.g., Strack and Deutsch, 2004), it is assumed that explicit and implicit
information processing are two independent processes. Translating this to the concepts of ESE and ISE,
this hypothesis was supported by Bosson, Swann and Pennebaker (2000), who reported that the two
concepts were uncorrelated, which was confirmed by several subsequent studies (Hofmann et al., 2005;
Franck et al., 2007). This independence allows for four possible combinations of ESE and ISE (SchröderAbé, 2007): high ESE/high ISE (secure SE), low ESE/low ISE (low SE), low ESE/high ISE (damaged
SE) and high ESE/low ISE (fragile SE). Kernis and colleagues published a number of studies on the
discrepant SE combinations (fragile and damaged SE), accentuating the relation of discrepant SE with
increased hostility (Kernis, Grannemann and Barclay, 1989) and defensiveness (Kernis et al., 1993;
Kernis, Lakey and Heppner, 2008). Furthermore, fragile SE was associated with showing more
revengefulness after being hurt by other people, and with having more problems to show empathy or
forgiveness (Eaton et al., 2007). In sum, research on the congruency of ESE and ISE stresses the
beneficial value of congruent SE (regardless of low/high) for psychological health and interpersonal
relationships (Kernis, 2005) and it underlines the disadvantages related to discrepant SE (Schröder-Abé,
Rudolph and Schütz, 2007; Schröder-Abé et al., 2007).
Research Questions. Behavioral models of substance use highlight the importance of positive and
negative reinforcement of drug taking behavior for the transmission from experimental to regular drug
consumption. SE was discussed as the most prominent shared reinforcement effect of alcohol and nicotine
consumption, suggesting that it may explain the high comorbidity of alcohol and nicotine dependence.
Furthermore, prominent models of relapse highlight the importance of SE for obtaining long-term
abstinence. Therefore, the aim of this study was to explore the predictive power of SE for nicotine
dependence and smoking cessation in an alcohol dependent sample. As illustrated above, when
investigating SE, we need to consider ESE, ISE, and their interaction, because discrepant SE seems to be
most problematic for psychological well-being. We hypothesized that (1) alcohol dependent patients with
discrepant SE are more likely to suffer from comorbid nicotine dependence, and that (2) their comorbid
nicotine dependence will be stronger than in alcohol dependent patients with congruent SE. Due to the
described vulnerability to SE-threatening experiences (such as lapses), we hypothesize that (3) patients
with discrepant SE will be less likely to participate in a nicotine cessation program, and that (4)
discrepant SE will be associated with less success of the cessation program (higher relapse rates at oneyear follow-up).

3.2

Method

3.2.1

Participants

Participants were 476 patients of the salus clinic Lindow, an inpatient rehabilitation center for alcohol
dependence. Patients were informed about the study and their option to withdraw from it, without any
disadvantages regarding their treatment. Included patients signed informed consent. The study was
approved by the ethics committee of the German pension fund that finances the treatment of alcohol
dependence in rehabilitation clinics. Diagnoses were assessed with the computerized version of the
Composite International Diagnostic Interview (CIDI; Robins et al., 1988). The sample did not contain

3 Self-esteem and comorbid alcohol and nicotine dependence

23

non-native speakers of German, nor patients with neuro-cognitive deficits, strong withdrawal symptoms,
a history of schizophrenia, or visual or motor handicaps. Patients not eligible to the study were excluded
before their participation in the pretest. Patients with severe neurological disorders such as Korsakoff’s
syndrome are not admitted to the salus clinic Lindow. None of the patients received anti-craving
medication.
All patients took part in a three-month, alcohol-abstinence orientated treatment. The average treatment
duration was 77 days (SD=21.5). Of the 476 patients, 24.8% were female. The age ranged from 19 to 79
years, with the mean age being 45.6 years (SD=8.8). On average, patients had completed 3.9 previous
clinical alcohol detoxifications (SD=6.9). The severity of their alcohol dependence was assessed with the
Alcohol Use Disorder Identification Test (AUDIT; Babor et al., 2006), scoring a mean of 24.5 (SD=9.1).
Of the 476 patients, 368 (77.3%) were nicotine-dependent. On average, they had started smoking at the
age of 18.9 years (SD=6.6) and they scored 4.6 (SD=2.9) on the Fagerström questionnaire (Bleich,
Havemann-Reinecke and Kornhuber, 2002), which indicates a rather strong addiction (Breslau and
Johnson, 2000). On average, nicotine-dependent patients smoked 17.1 (SD=8.2) cigarettes a day. Of the
smokers, 34.2 % (N=126) took part in the clinic’s smoking cessation program. There were no nondependent smokers in the sample, therefore every smoker can be considered to be nicotine dependent.
3.2.2

Assessment and outcome measures

At intake, patients were diagnosed using the computerized version of the CIDI, which was complemented
by a diagnostic interview based on the German manual for documentation in addiction help (Deutsche
Hauptstelle für Suchtfragen e.V., 2010). Both the CIDI and the interview were the basis for the final
expert ratings on diagnoses, made by clinical psychologists. Concerning diagnoses for nicotine
dependence, retest reliability (r=.79) and interrater reliability (r=.98) for the CIDI were high (Wittchen,
1994).
Affective Priming Task. We used a priming task similar to the one used by Hetts, Sakuma and Pelham
(1999). In general, when primed with a concept such as the self, people can more quickly identify the
valence of target words that are affectively congruent with the valence of the prime, compared to
affectively discrepant target words. As the self-relevant prime, we used the word ich (German for I), and
as the neutral prime, we used xxx. On each trial of the priming task, after being exposed to one of the two
primes, participants had to categorize target words appearing in the middle of the screen into pleasant vs.
unpleasant by pressing one of two marked keys on the right vs. left side of the keyboard. The target words
were chosen to be words that can be used to evaluate individuals (positive: winner, smart, precious,
strong, competent, good, successful, popular; negative: loser, unsuccessful, wimp, inferior, bad, weak,
dumb, worthless). The priming task consisted of 212 trials in total. During each trial, participants first saw
a fixation cross for 1000 ms in the middle of the screen. After a pause of 500 ms, the prime word was
displayed for 300 ms. It disappeared automatically, after which the target word was presented
immediately. All primes and targets were presented in black color and font Helvetica 40. The target word
remained visible until the participant pressed a key. If the response was incorrect or no key was pressed
within five seconds, an Error message was displayed. The task began with 20 practice trials, followed by
two blocks of 96 test trials each. The two prime conditions (self, xxx) were equally often followed by
positive vs. negative targets.
Alcohol Use Disorder Identification Test (AUDIT). The AUDIT (Babor et al., 2006) is a screening
instrument for problematic alcohol consumption, constructed by the WHO. It consists of 10 questions,
containing questions on drinking amount, frequency and negative consequences. Test-retest reliability in
a German population is high, r=.95 (Dybek et al., 2006).
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Fagerström Test for Nicotine Dependence (FTND). The FTND (Heatherton et al., 1991) is a
questionnaire that measures the severity of nicotine dependence, with possible scores ranging from
zero to 10. Fagerström, Heatherton and Kozlowski (1990) suggest to classify the severity of nicotine
dependence as very low for scores of 0 to 2, as low for scores of 3 to 4, middle for scores of 5, high for
scores of 6 to 7 and very high for scores of 8 to 10. Bleich, Havemann-Reinecke and Kornhuber (2002)
reported a retest reliability of r=.88 and an internal consistency of α=0.61 for the German version.
Rosenberg Self-Esteem Scale (RSES). The RSES (Rosenberg, 1965) is a questionnaire that measures
global ESE. It contains ten items with 6-point Likert scale (1 = I do not agree at all; 6 = I completely
agree). Internal consistency is reported to be α=0.84, split-half reliability is reported to be r=.74 (von
Collani and Herzberg, 2003).
One-year follow-up. Patients were contacted by questionnaires one year after discharge; including
questions about smoking status, alcohol relapse, social status, and work status. Concerning smoking
status, patients had to indicate whether they were non-smokers, had reduced smoking, or smoked as much
as before treatment. Smoking as much as before and reduced smoking were both counted as currently
smoking. The one-year follow-up data were analyzed using a binary outcome variable (currently smoking
or not), following conservative Intention-To-Treat principles: No replies counted as relapse, in
accordance with the protocol DGSS-4 of the German Addiction Society. Of the 126 patients who had
participated in the cessation program, 66 (52.4%) patients answered the follow-up questionnaire. Of these
66 patients, 12 patients (18.2 %) were non-smokers one year later.
3.2.3

Procedure

Within the first week of therapy (diagnostic phase), patients took part in a neuropsychological checkup
including the affective priming task and the questionnaires described above (RSES, AUDIT, FTND).
Patients received alcohol-abstinence orientated treatment, which consisted of inpatient cognitive
behavioral therapy-based (CBT) treatment, including both individual and group sessions for an average of
three months (Schmidt et al., 2006), following all standards of the guidelines of the German Addiction
Society. During the individual seessions, therapists tried to motivate every smoking patient to take part in
the smoking cessation program, similar to the one introduced by Kröger and Gradl (2007). While this
program is based on gradual reduction, the cessation program in the clinic used a Day X for quitting
without prior reduction, because patients tend to accept a reduction of smoking as a success and are no
longer motivated to quit completely (Metz, Kröger and Bühringer, 2005). The cessation program
consisted of three phases (monitoring one’s consumption, setting and preparing for Day X, stabilizing
abstinence). The use of nicotine replacement was possible. One year after treatment discharge, patients
received a standard follow-up questionnaire on their alcohol consumption and their smoking status.
3.2.4

Research questions

Using logistic and linear regression analyses, we aimed to answer the following questions: (1) Does
congruency of SE predict comorbid nicotine dependence? (2) Does congruency of SE predict severity of
the dependence? (3) Does congruency of SE predict participation in the cessation program? (4) Does
congruency of SE predict success of the cessation program? In all analyses, both ESE and ISE as well as
their interaction were used as predictors. Other potentially important variables (e.g., age, gender, AUDIT
score) were used as additional predictors. We expected discrepant SE to predict the likelihood of being
nicotine-dependent, the severity of the dependence, the willingness to participate in a cessation program,
and the success of the cessation program.
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Results

Data preparation. ESE scores were computed as the sum scores of the RSES. For computing ISE scores,
four median reaction times (RTs) were first computed for each participant, after excluding outliers (the
fastest 1% and the slowest 1% of all RTs): (a) median RT for positive targets preceded by self-related
prime; (b) median RT for negative targets preceded by self-related prime; (c) median RT for positive
targets preceded by neutral prime, and (d) mean RT for negative targets preceded by neutral prime. From
these four median RTs, an overall priming score was computed according to [(b+c)-(a+d)]. Positive
values indicate positive ISE. Both the ESE score and the ISE score were normalized before using them as
predictors and before computing the ESExISE interaction.
(1) Does congruency of self-esteem predict comorbid nicotine dependence? The three SE scores
(ESE, ISE, and their interaction) were entered into a logistic regression analysis with smoking (yes/no) as
predicted variable. In a second step, age, gender, and AUDIT score were added as predictors to control
for their influence. In the first step, only ESE was a significant predictor, B(.773)= -.257, p=.026,
indicating that patients with low ESE were more likely to smoke. In a second step age, gender and the
AUDIT score were entered as additional predictors to control for them as covariates. ESE was no longer a
significant predictor (p = .143), whereas age predicted nicotine dependence B(.551)=-.596, p<.01,
indicating that younger patients were more likely to be smokers.
(2) Does congruency of self-esteem predict severity of dependence? To answer this question, we
conducted a linear regression analysis, limiting the sample to smokers, with the Fagerström score as the
predicted variable and the three SE scores (see above) as predictors. In a second step, age, gender, and
AUDIT scores were entered as additional predictors. The first step of the linear regression analysis
revealed that the interaction of ESE and ISE was the only significant predictor, β = .146; t(323) = 2.638; p
= .008. When the additional predictors (age, gender, AUDIT) were added, the interaction remained
significant, β = .164; t(311) = 3.073; p = .002. The only additional significant predictor was the AUDIT

score, β = .275; t(311) = 5.135; p < .001, indicating that patients with high AUDIT scores showed a
stronger nicotine dependence.
To explore the significant ESExISE-interaction further, we analyzed extreme groups of ESE (mean
RSES score +/- 1 SD). Within the group with low RSES scores, ISE did not predict severity of nicotine
dependence (p = .286). In the group with high RSES scores, ISE was a significant predictor, β = .268;
t(69) = 2.315; p = .024, indicating that smokers with fragile SE (high ESE/low ISE) actually scored lower
on nicotine dependence than smokers with secure SE (both ESE and ISE high). This pattern is illustrated
in Figure 3.
(3) Does congruency of self-esteem predict participation in the cessation program? In the first step
of a logistic regression analysis, the three SE scores (see above) were entered as predictors, with
participation (yes/no) as predicted variable. This analysis did not yield any significant predictors. In the
second step, age, gender, Fagerström score, and AUDIT score were added as predictors. Both, Fagerström
score, B(1.609)=.476, p=.017, and AUDIT score, B(.752)= -.285, p=.048, were significant predictors of
participation, indicating that patients were more likely to participate if their nicotine dependence was
higher and their alcohol dependence lower.
(4) Does congruency of self-esteem predict success of the cessation program? For those patients who
had participated in the cessation program, a logistic regression analysis was conducted with smoking
status at one-year follow-up (smoking/not smoking) as predicted variable and the three SE scores as
predictors (see above). This analysis revealed no significant predictor, only the interaction of ESE and
ISE was marginally significant, B(.493)=-.708, p = .081. In a second step, other possible predictors
(Fagerström score, number of daily cigarettes before cessation, years of nicotine dependence, alcohol
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relapse at one-year follow-up, age, gender, AUDIT score) were entered into the logistic regression. The
number of daily cigarettes was the only significant predictor, B(3.012)=1.102, p=.036, such that patients
who had smoked more cigarettes before cessation were more likely to smoke again one year after the end
of the cessation program.

Figure 3: Fagerström score as a function of explicit and implicit self-esteem, based on extreme groups (+/-1SD).

3.4

Discussion

The main findings of this study were fourfold: First, surprisingly none of the aspects of SE were
predictive for comorbid nicotine dependence. Second, discrepant SE predicted the severity of nicotine
dependence – yet contrary to our expectation – with lower severity in patients with fragile SE (high ESE
and low ISE). Third, a trend was found for discrepant SE to predict success of the nicotine cessation
program. Fourth, the participation in the nicotine cessation program was highest when nicotine
dependence was rather severe, while alcohol dependence was rather mild. SE was not predictive. This
draws a rather complex picture of the relation between SE and comorbid nicotine dependence in alcohol
dependent patients.
Regarding the prediction of comorbid nicotine dependence, the predictor ESE was no longer
significant when controlling for the covariates age, gender and AUDIT score. Instead results showed that
younger alcohol dependent patients were more likely to be smokers. This outcome is hard to interpret, as
age is a rather unspecific variable. The rather weak predictive power of ESE could also suggest, that other
predictors may be more important for the development of comorbid nicotine dependence, e.g., peer
pressure (Botvin et al., 1994; Epstein et al., 1999; Eisner et al., 2000).
The observed association of fragile SE with the least severity of nicotine dependence was unexpected.
Congruent SE is considered to be protective (Schröder-Abé, 2007; Schröder-Abé, Rudolph and Schütz,
2007), while fragile SE has previously been associated with anger expression, hostility (Kernis,
Grannemann and Barclay, 1989), and revengefulness (Eaton et al., 2007). A possible link could be that
these very personality traits will lead to less social integration, reducing the occasions of social smoking.
This is an interesting possibility that future research should address, in order to clarify the surprising
association found in this study.
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Results on participation in the nicotine cessation program seem to depend on severity of symptoms.
Targeting both, nicotine and alcohol dependence is a challenge for patients. Patients with rather high
severity of alcohol dependence may be more likely to feel overstrained addressing both problems at once.
This highlights the importance of increasing patients’ perceived self-efficacy.
The success of the cessation program could not be predicted by SE, yet a trend was found for the
discrepancy of ESE and ISE to predict relapse. Keeping in mind that the return rate of the follow-up
questionnaires was very low, this may be a problem of power. Future research should address this
question again, with a larger sample size.
With regard to the literature and the results of this study, the predictive value of SE in alcohol
dependent smokers remains controversial and to some extent speculative. The fact that we found the
discrepancy of SE to only predict some aspects of nicotine dependence, while we did not find any
predictive power for explicit SE, that could maintain its position when other predictors were added, shows
how complex the role of SE is. The results on smoking severity give rise to some interesting new
hypotheses, which should be addressed in future research. Predicting the success of nicotine cessation, the
predictive power of discrepant SE should be reconsidered with a larger sample size. Up to now, we know
too little about the causal relationship between discrepant SE and smoking severity, or the success of
nicotine cessation, to actually draw practical implications. Thus future research is needed to replicate
results and in a second step, to identify underlying mechanisms, that could be targeted in treatment and
prevention programs.
Limitations. Clear limitations of the study are the rather low return rate of relapse data and the
variability of the content of individualized therapy sessions. Patients all received a partially standardized
program of alcohol abstinence maintaining treatment, but were also individually treated in accordance
with their individual needs. Especially the extent, to which patients were motivated to participate in the
smoking cessation program, was mainly dependent upon the effort of their particular therapist. On the
other hand this strengthens the external validity of study results as most treatment programs combine
standardized and individualized elements.
In conclusion, results of this study show that discrepant SE is important for smoking severity and
maybe even for success of smoking cessation in alcohol dependent patients. Identifying underlying
mechanisms in future research may yield important new targets for treatment and prevention.

CHAPTER 4
Retraining automatic action tendencies
changes alcoholic patients’ approach bias
for alcohol and improves treatment outcome3
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Retraining automatic action tendencies changes alcoholic patients’
approach bias for alcohol and improves treatment outcome

Short title: Retraining alcoholic patients’ approach bias.
Abstract. The present study tested the effects of a new Cognitive Bias Modification (CBM) intervention,
targeting an approach bias for alcohol in 214 alcoholic inpatients. Patients were randomly assigned to an
experimental condition, in which patients were trained to make an avoidance movement (pushing a
joystick) in response to alcohol pictures, or to a control condition (no training or sham-training). Four
brief sessions of experimental CBM preceded regular inpatient treatment. In the experimental condition
only, patients’ approach bias changed into an avoidance-bias for alcohol. This effect generalized to
untrained pictures in the task used in the CBM, and to a different task: an Implicit Association Test (IAT)
in which alcohol/soft drink words were categorized with approach/avoidance words. Patients in the
experimental conditions showed better treatment outcomes a year later. These findings indicate that a
short intervention can change alcoholics’ automatic approach bias for alcohol and that adding this
component may improve treatment outcome.

4.1

Introduction

A central paradox of addiction is why addicted people continue their self-destructive behavior despite
knowledge of the harms (Wiers and Stacy, 2006b). Recent research on implicit or relatively automatic
processes provides clues to understanding this paradox. The essential notion is that behavior is partly
governed through relatively automatic processes that may exert their influence outside conscious control
(Stacy and Wiers, 2010). From this perspective, addictive behaviors are conceptualized as an imbalance
between strong impulsive or associative reactions to drug-related cues and relatively weak reflective or
controlled processes, which makes the individual susceptible to sensitized cues triggering action
tendencies leading to the addictive behavior (Volkow, Fowler and Wang, 2004; Bechara, 2005; Wiers et
al., 2007). This can be reflected in different cognitive biases: an attentional bias for alcohol-related
stimuli (Field and Cox, 2008), a memory bias for the automatic activation of alcohol-related associations
(Wiers et al., 2002), and automatically activated action tendencies to approach alcohol (Palfai and
Ostafin, 2003). If one is not willing or able to counter these biases, the addictive behavior is likely to
continue (Wiers et al., 2007).
Recently, researchers have developed new methods to directly target cognitive biases: Cognitive Bias
Modification (CBM). This is done for two purposes. The first is to test the causal role of the bias
(MacLeod et al., 2002). Second, CBM can be clinically applied to reduce maladaptive cognitive biases, as
first successful clinical trials of attentional bias modification demonstrated both in anxiety (e.g., Amir et
al., 2009), and addiction (Fadardi and Cox, 2009).
The present study focuses on the manipulation of a bias in the action-tendency to approach alcohol,
which has been demonstrated in problem drinkers with different experimental tasks (Palfai and Ostafin,
2003; Field et al., 2008). We recently developed the alcohol-Approach-Avoidance Task (a-AAT; Wiers et
al., 2009a). In the a-AAT, participants are instructed to respond with an approach movement (pulling a
joystick) in response to pictures that appear in one format and to respond with an avoidance movement
(push a joystick) in response to pictures in another format. Picture-size changes as a result of the arm
movement: it increases upon a pull- and decreases upon a push-movement. This zooming effect generates
a sensation of approach or avoidance, respectively, and disambiguates the task (Rinck and Becker, 2007).
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In the first study with the a-AAT, heavy drinkers showed an approach bias: they were faster to pull than
to push in response to alcohol-pictures, which was not the case for general positive or negative pictures.
This effect was genetically moderated: carriers of the OPRM1 G-allele showed the strongest alcohol
approach bias (Wiers et al., 2009a). In a first pre-clinical CBM study (Wiers et al., 2010), students’
action-tendencies were experimentally modified: half of the participants were trained to avoid alcohol, the
other half to approach alcohol. This manipulation changed students’ approach bias with generalization to
new pictures in the a-AAT and to a different task (an Implicit Association Test [IAT], with words rather
than pictures). Successful retraining was associated with congruent changes in alcohol consumption in a
taste-test.
The present study is the first to test this new CBM-method in a clinical sample. We designed a
randomized controlled experimental study, in which 214 alcoholic patients were randomly assigned to an
experimental or control condition. During training, patients in the experimental condition consistently
made avoidance movements (push the joystick) in response to alcohol-pictures and approach movements
in response to non-alcoholic drinks (pull the joystick). Patients in the control condition were not trained to
avoid alcohol.4
All included patients followed regular inpatient cognitive behavior treatment. A year after treatment
discharge, patients’ treatment outcome was assessed. We predicted that the minimal CBM-intervention
(four sessions preceding regular treatment) would change alcoholic patients’ approach bias for alcohol,
and investigated whether this would have an added effect on treatment outcome.

4.2

Method

4.2.1

Participants

Two hundred fourteen alcohol dependent patients were recruited from the salus clinic Lindow, Germany.
Patients were informed about the study and about the fact that they could withdraw from the study
without any implications for their treatment. Included patients signed informed consent. The study had
the necessary IRB approvals. Inclusion criteria were a primary diagnosis of alcohol dependence, which
was assessed with the computerized version of the Composite International Diagnostic Interview, CIDI
(CIDI; Robins et al., 1988). Exclusion criteria were insufficient German language abilities or neuro
cognitive problems. Severe neurological disorders such as Korsakoff`s syndrome were excluded at
entrance of the clinic. Use of other drugs was not an exclusion criterion, but was modest. No participant
received anti-craving drugs, 39% (84/214) received other medication (mainly anti-depressants; Table 3).
4.2.2

Assessment and outcome measures

Clinical Diagnosis. At intake, clinical psychologists diagnosed patients using the CIDI. The Alcohol Use
Disorders Identification Test (AUDIT; Saunders et al., 1993), Beck Depression Inventory (BDI;
Hautzinger et al., 1994), and the Symptom Checklist-90-Revised (SCL-90-R; Franke, 1995) were also
administered.
4

In fact, the study had two experimental conditions and two control conditions: one implicit experimental
condition in which participants were instructed to react to the format of the picture and one in which participants
were explicitly instructed to avoid alcohol. Similarly, half of the controls received no training at all, and half
received sham training (continued assessment). We collapsed the data to one Experimental and one Control
Condition because in none of the analyses a significant difference was found between the two experimental
conditions or between the two control conditions (see Appendix C).
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Characteristic

All patients
(N = 214)

Training group
only (n = 108)

Control group
only (n = 106)

p

Age (years)
Gender (% female)
Education level5
Alcohol problems (AUDIT score)
Duration of alcohol problem (years)
Duration of treatment (days)
Smoking (% nicotine dependence)
Depression (BDI score)
Mental Burden (SCL-90-R score)
Medication (% users, mainly antidepressants)

45.3 (8.0)
24%
3.04 (.92)
24.1 (7.7)
12.5 (9.0)
80.0 (17.4)
79%
14.2 (11.2)
59.9 (10.7)
39%

44.9 (7.6)
20%
2.96 (.89)
24.1 (7.7)
12.1 (9.0)
79.3 (16.8)
76%
14.1 (9.6)
60.2 (11.2)
41%

45.4 (8.3)
28%
3.12 (.92)
24.0 (7.7)
13.1 (8.9)
81.3 (18.1)
81%
14.2 (9.7)
59.6 (10.2)
38%

.63
.18
.22
.97
.41
.46
.35
.69
.71
.65

Table 3: Mean characteristics of the sample.
Note: Continuous variables were analyzed with a two-group ANOVA, F(1, 212); categorical variables and
experimental-group versus control-group data were analyzed with a chi-square test (df = 1). All p values are twotailed. Standard deviations are given in parentheses. AUDIT = Alcohol Use Disorders Identification Test (Saunders
et al., 1993); BDI = Beck Depression Inventory (Hautzinger et al., 1994); SCL-90-R = Symptom Checklist-90
Revised (Franke, 1995).

4.2.3

Experimental tasks at pre- and posttest

Craving. Patients rated the pictures used in the a-AAT (alcoholic and soft drinks), regarding how much
they wanted to drink the beverage now, on a 6-point Likert-scale (end-points: “I don’t want to drink this
at all”; “I would love to drink this now”).
Implicit Association Test (IAT). The IAT is a measure of the association strength between concepts,
derived from a speeded classification test, in which two target categories (here: alcohol vs. soft drinks)
are sorted together with two attribute-categories (here approach vs. avoid), using two response keys.
Across many areas of research, the IAT has demonstrated good predictive validity, adding unique
variance to the prediction of outcome behaviors above self-report measures (Greenwald et al., 2009).
Varieties of the IAT have been shown to differentiate heavy from light drinkers (Wiers et al., 2002; Palfai
and Ostafin, 2003), with heavy drinkers performing faster on sorting conditions involving
alcohol/approach combinations than on sorting conditions involving alcohol/avoid combinations (Palfai
and Ostafin, 2003; Ostafin and Palfai, 2006). Here a standard IAT was used with seven blocks
(Greenwald, Nosek and Banaji, 2003; see Appendix A, B and E). After practice blocks, the two combined
sorting conditions were presented in balanced order: one combining alcohol with approach (soft
drink/avoid), and one combining alcohol with avoid (soft drink/approach). Participants received the same
version in the posttest, to minimize error variance (Wiers et al., 2005).
Alcohol Approach-Avoidance Task (a-AAT). The a-AAT used pictures adapted for familiarity
(common drinks in the region of the clinic). Participants were instructed to respond with the joystick to
the format of the presented pictures (portrait or landscape, as in Wiers et al., 2009a; see also on-line
Figure S2). In the assessment task the required response was unrelated to the picture’s contents (e.g., pull
portrait pictures, push landscape pictures). The required responses were practiced with neutral rectangles.
Upon a pull movement of the joystick, the picture increased in size, and upon a push movement the
picture decreased in size (see Appendix G). Pictures of 20 alcoholic and 20 non-alcoholic drinks were
used, presented equally often in landscape and portrait format.

5

Education level was scored on a scale from 1 (only primary school) to 5 (finished university).

4 Retraining alcoholic patients’ approach bias

4.2.4

33

Experimental manipulation

Patients in the experimental training condition were trained in four sessions to respond with an avoidance
movement (push) to alcohol pictures and with an approach movement (pull) to non-alcoholic drinks.4
Patients in the control condition were not trained to avoid alcohol, they either received no training a-AAT
at all, or received four sessions of continued assessment (sham-training), which required an equal number
of approach and avoidance movements to both alcoholic and non-alcoholic drinks.4 In all training
versions (real or sham), half of the pictures were used of those presented in the assessment a-AAT (10
alcohol and 10 soft drink pictures, sets counterbalanced across participants). This allows testing of
generalization of training-effects (cf., Wiers et al., 2010). During training, participants had to correct
errors. Two hundred training trials were presented with a short break halfway. Each training session took
approximately 15 minutes.
4.2.5

Procedure and study design

Patients were tested at least three weeks after detoxification (pretest). They were assigned randomly to
one of the experimental conditions. The experimental CBM took place during the standard
neuropsychological checkup before treatment. Included patients performed pretest measures of cognitive
motivational variables (Craving, IAT, a-AAT, in fixed order). Therapists were blind regarding the version
used during the training (real or sham), not to the no-training control.4 Training groups performed four
training-sessions on four consecutive days. One week later, all participants performed the posttest, which
was identical to the pretest.
After this brief CBM intervention (or control), participants received treatment as usual; abstinence
orientated inpatient CBT-based treatment, including both individual and group sessions for an average of
three months (Lindenmeyer, 2005), following all standards of the guidelines of the German Addiction
Society (Schmidt et al., 2006). Average treatment duration was 80 days (range 28–119 days), with no
differences between experimental and control groups (Table 3). 14 patients relapsed during treatment,
with no significant difference between the groups (χ2 (1) = 1.14, p = 0.41). In Intention To Treat (ITT)
analysis, these were classified as relapse. One year after treatment discharge, patients received a followup questionnaire inquiring use of alcohol and other substances. Participants who did not return the
questionnaire were reminded by post and telephoned. In some cases (death) information was retrieved
from relatives.
4.2.6

Data analysis

Primary outcome measures of this experimental study were changes in action tendencies (a-AAT),
alcohol-approach associations (IAT), and subjective craving. Main clinical outcome variable was
treatment outcome one year later. Both the a-AAT and IAT effect scores are in essence differences in
response latencies between two types of responses: approach alcohol (avoid soft drink) vs. avoid alcohol
(approach soft drink). Until now, the a-AAT-effect was calculated as the difference between the median
scores for pushing pictures of one category (alcohol/soft drinks) minus the median scores for pulling that
category (medians to minimiza the influence to outliners; cf., Rinck and Becker, 2007; Wiers et al.,
2009a; Wiers et al., 2010). Greenwald and colleagues have developed an improved scoring-algorithm for
the IAT, which standardizes the difference in response-latencies by dividing an individual’s difference in
RTs by a personalized standard deviation of these response latencies (Greenwald, Nosek and Banaji,
2003). The advantage of such standardized scores over difference scores is that they are less vulnerable to
biases due to differences in average RT (Sriram, Greenwald and Nosek, 2010). We present the D scores
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(D2sd) for both the a-AAT and the IAT here as primary outcome variables and verified all results for the
original scoring algorithms. For the IAT, there was never a difference in the pattern of significant results
between the scoring algorithms, but for the a-AAT, results were in the same direction but less strong with
the original algorithm.
The analytical sample for the a-AAT was 173: 27 participants missed one of the two assessment aAATs (13 in the experimental group, 14 in the control group), and data of another 14 participants (six in
the experimental and eight in the control group) had to be discarded due to excessive errors (> 35% errors
in at least one a-AAT, chance performance would yield 50% errors). The analytical sample for the IAT
was 181: 18 participants missed one or two IATs (ten in the experimental group and eight in the control
group), and another 15 participants (seven in the experimental and eight in the control group) had to be
discarded due to excessive errors (> 35% errors in at least one IAT).
One-year follow-up was analyzed both for successfully retrieved outcomes, and with ITT. A binary
outcome variable was used, with success defined as no relapse, or a single lapse shorter than three days,
ended by the patient, without further negative consequences (following guidelines of the German
Addiction Society). No-success was defined as relapse or death, and in ITT-analyses no information and
refusal were included in this category.

4.3

Results

Alcohol-Approach Tendencies. Effects of Condition on a-AAT scores were tested with a 2 (Time:
pre/post) × 2 (Drink: alcohol/soft drink) × 2 (Trained Stimuli: yes/no) × 2 (Condition:
experimental/control) mixed ANOVA. There were main effects of Time, F(1,171) = 24.9, p < .001, ηp2 =
.13, Drink, F(1,171) = 132, p < .001, ηp2 = .44, and Trained Stimuli, F(1,171) = 6.07, p = .015, ηp2 = .034,
and interactions between Drink x Condition, F(1,171) = 10.1, p = .002, ηp2 = .056; Drink x Time,
F(1,171) = 15.3, p < .001, ηp2 = .082, superseded by a Drink x Time x Condition, F(1,171) = 23.0, p <
.001, ηp2 = .12. All other effects were non-significant, with F-values < 2.1, and effect sizes below .013.
Follow-up analyses were performed for both drink-types separately (same mixed ANOVA as above
except Drink). For alcohol, there were main effects of Time, F(1,171) = 35.9, p < .001, ηp2 = .17, Trained
Stimuli, F(1,171) = 5.40, p = .021, ηp2 = .031, and a significant Time x Condition interaction, F(1,171) =
9.07, p = .003, ηp2 = .05. The Time x Condition effect was significant for trained pictures F(1,171) =
8.26, p = .005, ηp2 = .046; and for untrained pictures (generalization), F(1,171) = 4.78, p = .03, ηp2 = .027.
As can be seen in Figure 4 (left panel), patients in the experimental condition changed from a small
approach bias for alcohol to a strong avoidance bias for alcohol, while the control group changed from a
small approach bias for alcohol to no bias. For soft drinks, the only significant effect was the Time x
Condition interaction, F(1,171) = 10.4, p = .002, ηp2 = .06; the three way interaction of Time x Condition
x Trained Stimuli was the only other effect with an F-value > 2; F(1,171) = 2.3, p = .13, ηp2 = .01. For
trained stimuli, the Time x Condition effect was not significant, F(1,171) = 2.4, p = .12, ηp2 = .01, nor
was the main effect of Time (F < 1). For untrained stimuli, the Time x Condition effect was significant,
F(1,171) = 11.7, p = .001, ηp2 = .07, combined with a small main effect of Time, F(1,171) = 2.87, p = .09,
ηp2 = .02. As can be seen in Figure 4, patients in the experimental group showed a small increase in their
approach bias for soft drinks (which they were trained to pull), while the approach bias for soft drinks in
controls decreased. Hence, in the controls both the approach bias for alcohol and for soft drinks
decreased, while in the experimental condition the approach bias for alcohol changed into a strong
avoidance bias, which generalized to untrained pictures and was accompanied by a small increase in the
approach bias for soft drinks.
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Figure 4: D scores on the alcohol approach/
avoidance task for participants in the two groups
(experimental and control) as a function of the type
of picture (alcohol or soft drink). D scores were
derived at pretest and posttest from the difference
between mean response latencies for avoidance
movements to pictures (pushing a joystick) and
approach movements to pictures (pulling a
joystick); a positive value indicates an approach
bias, and a negative value indicates an avoidance
bias. Error bars indicate ±1 SEM.
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Figure 5: Mean D scores on the Implicit
Association Test for participants in the two groups
(experimental and control) at pretest and posttest.
D scores were within-subjects standardized
difference scores, in which the speed of classifying
alcohol and approach words together and
classifying soft drink and avoidance words together
was subtracted from the speed of classifying
alcohol and avoidance words together and
classifying soft drink and approach words together.
A positive value indicates an approach bias for
alcohol, and a negative value indicates an
avoidance bias. Error bars indicate ±1 SEM.

IAT. IAT scores were analyzed with a 2 (Time: pre/post) × 2 (Condition: experimental/control)
ANOVA. A main effect was found for Time, F(1,179) = 21.9, p < .001, ηp2 = .11 qualified by a
significant Time by Condition interaction F(1,179) = 26.2, p < .001, ηp2 = .13. At pretest, all groups
demonstrated strong alcohol-approach associations. At posttest, the experimental group showed strong
alcohol-avoidance associations, while the control group still showed strong alcohol-approach associations
(Figure 5).
Craving. Subjective craving was analyzed with a 2 (Time: pre/post) × 2 (Drink: alcohol/soft drink) × 2
(Condition: experimental/control) ANOVA. There were significant main effects for Time F(1,194) = 6.1,
p = .014, ηp2 = .03, Drink F(1,194) = 364, p < .001, ηp2 = .65 and interactions between Drink and Time
F(1,194) = 16.8, p < .001, ηp2 = .08, Drink and Condition F(1,194) = 6.1, p = .014, ηp2 = .03, and the
interaction between Drink, Time, and Condition was marginally significant, F(1,194) = 3.4, p = .069, ηp2
= .02. Follow-up analyses (see Figure 6) indicated that craving for alcohol went down in the experimental
group, t(99) = 2.01, p = .047, d = .20, while it remained constant in the control group, but the
corresponding interaction between Condition and Time was not significant (p = 0.13, ηp2 = .012). Craving
for soft drinks went up in both groups (experimental group t(99) = 3.80, p < .001, d = .38; control group,
t(95) = 2.81, p = .006, d = .29), with no significant interaction between Condition and Time (p = 0.20, ηp2
= .01). Note that subjective craving for alcohol was low, as often observed in clinical studies (cf.,
Schoenmakers et al., 2010).
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Figure 6: Mean subjective craving scores for alcohol and
soft drinks drinks at pretest and posttest for participants in
the two groups (experimental and control). Error bars
indicate ±1 SEM.

Clinical Outcome. One-year clinical outcomes were obtained from 86% of the patients. Conservative
ITT analysis indicated that 59% (63/106) of the patients in the control group, and 46% (50/108) of the
patients in the experimental group had relapsed, χ2(1) = 3.71, p = .057. This marginally significant
difference in outcome could be caused by many variables, including the experimental CBM. A logistic
regression analysis was performed, including Gender, psychopathology (BDI; SCL-90-R), and alcoholrelated variables (Table 4). Gender and Condition were significant predictors of relapse, with women and
patients in the experimental group doing better.6
Variable

b

SE b

Wald z

p

Gender
Duration of alcohol problem (years)
Number of detoxifications
Alcohol problems (AUDIT score)
Duration of treatment (days)
Depression (BDI score)
Mental burden (SCL-90-R score)
Condition (experimental, control)

0.880
0.033
−0.028
−0.026
0.008
−0.025
0.022
0.760

0.358
0.018
0.027
0.020
0.009
0.022
0.020
0.299

6.03
3.59
1.05
1.61
0.82
1.25
1.25
6.46

.014
.058
.31
.20
.36
.26
.26
.011

Table 4: Logistic regression results for treatment outcome one year after treatment discharge.
Note: AUDIT = Alcohol Use Disorders Identification Test (Saunders et al., 1993); BDI = Beck Depression
Inventory (Hautzinger et al., 1994); SCL-90-R = Symptom Checklist-90-Revised (Franke, 1995).

Finally, we tested whether the change in cognitive variables (a-AAT or IAT) mediated treatment
outcome (MacKinnon, 2008). Although treatment group significantly predicted the mediators (in line
with group differences described above), these potential mediators did not significantly predict treatment
outcome, when added to the logistic regression described above (for both variables, p > .50). Hence,
mediation of the effect of condition on treatment outcome by changes in cognitive variables was not
confirmed.

6

In addition to the ITT analysis, we analyzed treatment outcomes for patients of whom we had one-year followup results. This yielded the same conclusions (see Appendix D).
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Discussion

Taken together, these results indicate that a brief CBM intervention aimed at modifying automatically
activated action tendencies in alcoholic patients, changed their approach bias for alcohol to an avoidance
bias, with generalized effects across stimuli and measures. In addition, this minimal intervention appeared
to improve treatment outcome a year later. This finding adds to the recent evidence that CBM may have
clinical utility, both in anxiety (Amir et al., 2009) and in alcohol abuse and dependence (Fadardi and Cox,
2009; Schoenmakers et al., 2010).
How could this brief CBM-intervention have such strong effects? The brief CBM was successful in
changing automatic approach tendencies, with generalized effects. A similar generalization of trainingeffects to a different assessment procedure was not found in attentional retraining in alcoholic patients,
although close generalization to untrained stimuli within the same task was (Schoenmakers et al., 2010).
Perhaps retraining of action-tendencies has stronger effects than retraining of attentional bias, as also
suggested by our recent study in which generalized effects were found in students after a single session
(Wiers et al., 2010), which was not found for attentional retraining (Field et al., 2007; Schoenmakers et
al., 2007). Targeting action tendencies may have strong effects because they target a motivational state at
the heart of an emotional response (Frijda, 1986; 2010).
A related question concerns the crucial ingredient of the CBM procedure used. One possibility is that
the push-movement is crucial, in line with theories of embodied emotion and cognition. These findings
have been explained by the bidirectional nature of associations (Strack and Deutsch, 2004). In the domain
of alcohol consumption, men who were action-primed by lifting a glass of beer drank more in a
subsequent taste-test than men who leaned toward the glass (Palfai, 2006). However, other researchers
have argued that not movements, but associations between the object and the concepts of approach or
avoidance are crucial (Lavender and Hommel, 2007; Krieglmeyer et al., 2010). There is some evidence
that heavy drinkers are ambivalent, holding both appetitive/approach and negative/avoidance associations
(Stritzke et al., 2007). The finding that the alcohol-avoidance training with the a-AAT had strong effects
on the IAT suggests that the effects are indeed to be found in changes in relative accessibility of alcohol
avoidance vs. alcohol-approach associations, while leaving the question unanswered if the arm movement
and/or zooming feature of the a-AAT are crucial to induce this.
The next question is how this change in automatically activated approach tendencies may have caused
a beneficial change in treatment outcome. First, it should be noted that we did not find evidence that the
change in approach tendencies mediated the change in treatment outcome. Until now, very few studies on
CBM reported significant mediation by the changed cognitive process (MacLeod, Koster and Fox, 2009).
One reason for this failure to find mediation may lie in the nature of the assessment instruments, which
can discriminate groups but are not yet optimal for detecting change within an individual (MacLeod,
Koster and Fox, 2009). In addition, in the present study the outcome variable was binary, which reduces
power to detect mediation, and adequate data on the change in cognitive bias was missing from 15 to 20%
of the patients. Hence, it is conceivable that mediation of clinical outcomes by changes in cognitive
processes can be detected in future studies, but until then we can only speculate about the working
mechanism underlying the training’s effect on clinical outcome. One possible mechanism could be that it
made patients profit more from other treatment components.
Although the present study found promising results, some limitations should be noted. First, the study
was primarily designed as an experimental study on cognitive-motivational mechanisms and mediation of
clinical outcomes by changes in cognitive processes was not found. Therefore results regarding clinical
outcomes should be regarded as promising and in need for further experimental testing, including
estimation of survival curves. Second, we did not assess action-tendencies for alcohol later during
treatment or at follow-up, which would be interesting for future studies. The present findings raise a
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number of follow-up questions, at different levels of description. First, given our previous finding of
genetic moderation of the approach bias (Wiers et al., 2009a), it is interesting to test whether training
outcomes are also genetically moderated. Second, follow-up studies could investigate neuro-cognitive
effects of the training. Third, the measures used to assess relatively automatic approach tendencies for
alcohol are not process-pure and could be decomposed to investigate the effect of training on the
associative vs. controlled processes involved (Sherman et al., 2008). Fourth, it would be fruitful to study
the extent to which modification of one bias (e.g., approach bias) also changes a related bias (e.g.,
attentional bias). The present findings also raise a number of practical questions for further clinical
applications. For example: what is an optimal number of training-sessions and how should they be
optimally spaced in time? Moreover, the fact that CBM is computerized, generates new possibilities: for
example, to harness the availability of the Internet to reach many more patients in need of intervention.
These findings may give rise to new intervention studies where alcoholic patients are first retrained in the
clinic, and then continue at home over the Internet, which may help in the transfer from the clinic to the
outside world. Finally, retraining procedures can also be tested for other addictive behaviors, given that
similar cognitive biases are found.
In conclusion, a brief intervention can successfully change alcoholic patients’ alcohol-approach bias
and may improve treatment outcome.

CHAPTER 5
Approach bias modification
in alcohol dependence: Do clinical effects
replicate and for whom does it work best?7

7

A version of this paper was published as follows: Eberl, C., Wiers, R., Pawelczack, S., Rinck, M., Becker, E.
and Lindenmeyer, J., 2013. Approach bias modification in alcohol dependence: Do clinical effects replicate
and for whom does it work best? Developmental Cognitive Neuroscience, 4, pp. 38-51.
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Approach bias modification in alcohol dependence: Do clinical effects
replicate and for whom does it work best?

Short title: Retraining alcohol approach tendencies.
Abstract. Background: Alcoholism is a progressive neurocognitive developmental disorder. Recent
evidence shows that computerized training interventions (Cognitive Bias Modification, CBM) can reverse
some of these maladaptively changed neurocognitive processes. A first clinical study of a CBM, called
alcohol-avoidance training, found that trained alcoholic patients showed less relapse at one-year followup than control patients. The present study tested the replication of this result, and questions about
mediation and moderation. Methods: 509 alcohol dependent patients received treatment as usual
(primarily Cognitive Behavior Therapy) inpatient treatment. Before and after treatment, the implicit
approach bias was measured with the alcohol Approach-Avoidance Task (a-AAT). Half of the patients
were randomly assigned to CBM, the other half received treatment as usual only. Background variables,
psychopathology and executive control were tested as possible moderating variables of CBM. One year
after treatment, follow-up data about relapse were collected. Results: The group receiving CBM
developed alcohol-avoidance behavior and reported significantly lower relapse rates at one-year followup. Change in alcohol-approach bias mediated this effect. Moderation analyses demonstrated that older
patients and patients with a strong approach bias at pretest profited most from CBM. Conclusions: CBM
is a promising treatment add-on in alcohol addiction and may counter some of the maladaptive
neurocognitive processes in alcoholism.

5.1

Introduction

Alcoholism is a progressive neurocognitive disorder, with premorbid vulnerability factors interacting with
neuroadaptations that result from excessive drinking (Koob and Volkow, 2010). For example, it has been
argued that a strong reward response to alcohol, mediated by a neural circuitry involving the ventral
striatum, may mediate initial binge-drinking and intoxication, while in later stages other mechanisms may
play a crucial role, such as habits (with a transfer of activity from ventral to dorsal striatum; Everitt and
Robbins, 2005), and withdrawal and negative affect driven drinking, with an important role for the
extended amygdala, (Koob and Le Moal, 2006; Koob and Volkow, 2010). In addition, lack of cognitive
control over impulses has been implicated both as a risk factor for and as a consequence of addiction
(Verdejo-Garcia, Lawrence and Clark, 2008; de Wit, 2009), with increasing evidence indicating that the
latter effect may be particularly strong when excessive substance use starts in adolescence (Crews and
Boettiger, 2009; Meier et al., 2012). When taken together, these neurocognitive correlates of addiction
may help to understand the difficulties many addicted people face when trying to quit their addiction.
However, on a more positive note, it is important to realize that some of the neurocognitive abnormalities
in addiction may reverse after prolonged abstinence (Fernández-Serrano, Pérez-García and VerdejoGarcía, 2011), and that some addicted individuals do succeed in becoming long-term abstinent, aided by
psychosocial treatment or medication. Recently, in addition to these traditional treatments, a novel set of
training-treatments has been developed, known as Cognitive Bias Modification (CBM). These have
generated positive first results in the treatment of problem drinking (Fadardi and Cox, 2009), and
alcoholism (Schoenmakers et al., 2010; Wiers et al., 2011). These computerized treatments aim to
directly change the relatively automatic or implicit cognitive motivational processes involved in
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addiction, of which patients may not always be aware and which are difficult to control and change by
more traditional means.
The present study focused on the retraining of one of these implicit processes, namely biased action
tendencies, the automatically triggered tendency to approach alcohol. Wiers, Rinck and
colleagues (2009a) developed the alcohol Approach-Avoidance Task (a-AAT) for assessment, and they
later adapted it for retraining (Wiers et al., 2010). The task asks participants to react with a joystick to
pictures that appear on a computer screen. One category of pictures (e.g., landscape format pictures)
requires an approach reaction (pull the joystick), whereas the other category (e.g., portrait format
pictures) requires an avoidance reaction (push the joystick; Rinck and Becker, 2007). Heavy drinking
students showed an alcohol approach bias, reacting faster when alcohol pictures had to be pulled rather
than pushed. This effect was the strongest for carriers of the OPRM1 G-allele, a gene also related to
stronger alcohol-craving (Wiers et al., 2009a). In a subsequent study, the a-AAT was adapted as a
training tool, demanding a pull movement in response to alcohol pictures in 90% of the trials (approach
training) or demanding a push movement in 90% of the trials (avoidance-training). Heavy drinking
students who were successfully retrained to avoid alcohol showed significantly less alcohol intake in a
subsequent taste-test, compared to heavy drinkers trained to approach alcohol, without reporting any
awareness of the training contingency (Wiers et al., 2010).
Encouraged by these results, Wiers et al. (2011) tested the effects of a four-session a-AAT avoidance
training for alcohol dependent patients in an inpatient setting. In the avoidance-training group, patients’
alcohol-approach bias changed into an alcohol-avoidance bias, which generalized to untrained pictures in
the same task (close generalization) and to an entirely different task in which words were categorized (an
Approach-Avoidance Implicit Association Task). Moreover, patients in the training group showed 13%
less relapse one year after treatment discharge, compared to patients in the control group, who had
received either sham training or no training (note that all patients received an average of three months of
treatment as usual, primarily cognitive behavioral therapy).
So far, little is known about predictors of successful training. On the basis of cognitive (e.g., Wiers
and Stacy, 2006a) and neurocognitive (e.g., Bechara, 2005) dual-process models, a number of studies
found that implicit cognitive processes are a better predictor of alcohol use in people with relatively weak
executive control (EC) capacities (Grenard et al., 2008; Thush et al., 2008; Houben and Wiers, 2009), and
one recent study found that EC moderates the relation between alcohol-approach tendencies and drinking
behavior in high-risk adolescents (Peeters et al., 2012). In addition to moderating prediction, EC may also
moderate training effects, with stronger training effects (in anxiety) in participants with relatively weak
EC (Salemink and Wiers, 2012). While all of these studies concerned non-clinical young groups, one can
conclude from these findings that approach bias retraining might work especially well for patients with
relatively weak EC capacities. Therefore, we used the classical Stroop color-word interference task
(Stroop, 1935) as a potential moderator (as in Houben and Wiers, 2009; Wiers et al., 2009b; Peeters et al.,
2012; Salemink and Wiers, 2012). It has been found that the task activates fronto-limbic circuits,
including the dorsolateral prefrontal cortex and the anterior cingulated cortex (Brewer et al., 2008; Liu,
Bai and Zhang, 2008). Deviant brain activation during a classical Stroop task has been associated with
risk for addiction, both in adolescents with a family history of alcoholism (Silveri et al., 2011), and in
children with attention deficit hyperactivity disorder when they are off medication (Brewer et al., 2008).
Moreover, reduced brain activation during a Stroop task has also been associated with aging (Li et al.,
2009; Mohtasib et al., 2012), and with treatment response in (cocaine) addiction (Brewer et al., 2008).
In summary, the present study had two main objectives: First, to test whether the effect of adding
computerized approach bias retraining to cognitive behavioral treatment increases abstinence in alcoholic
inpatients (replicating Wiers et al., 2011) and whether the effect on treatment outcome would be mediated
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by the amount of change in approach bias. The second aim was to investigate whether success of training
could be predicted by patients’ level of EC and/or background variables.

5.2

Method

5.2.1

Participants

Participants were 509 alcohol dependent patients administered to a three-month inpatient treatment in the
salus clinic Lindow. The mean age was 46 years, with a range from 19 to 79 (SD=9). Patients were
informed about the study and their option to withdraw from it, which would not cause them any
disadvantages regarding their treatment. Included patients signed informed consent. The study was
approved by the ethics committee of the German Pension Fund, which finances the treatment of alcohol
dependence in rehabilitation clinics. We included every patient with a primary alcohol dependency
diagnosis, assessed with the computerized version of the Composite International Diagnostic Interview,
(CIDI; Saunders et al., 1993). Exclusion criteria were neuro-cognitive problems (three patients), strong
withdrawal symptoms (one patient), history of schizophrenia (three patients), and visual or hand-motoric
handicaps (four patients). Patients with severe neurological disorders such as Korsakoff’s syndrome are
not admitted to the salus clinic Lindow. None of the patients received anti-craving medication. Eleven
patients dropped out at/after pretest and 13 patients had to be excluded due to technical issues of the
computer program. The final analytical sample therefore consisted of 475 patients (without overlap with
the previous study, Wiers et al., 2011).
5.2.2

Assessment and outcome measures

At intake, patients were diagnosed using the computerized version of the CIDI, which was complemented
by a diagnostic interview based on the German manual for documentation in addiction help (Deutsche
Hauptstelle für Suchtfragen e.V., 2010), including information on the amount of alcohol per drinking
occasion and the duration of alcohol problems. Both the CIDI and the interview were the basis for the
final expert ratings on diagnoses, made by clinical psychologists. The Alcohol Use Disorders
Identification Test (AUDIT; Babor et al., 1989), the Alcohol Abstinence Self-Efficacy Scale, (AASE;
DiClemente et al., 1994), Beck Depression Inventory (BDI; Beck and Steer, 1987; Hautzinger et al.,
1994) and the Symptom Checklist-90-Revised (SCL-90-R; Derogatis, 1986; Franke, 1995) were also
administered.
5.2.3

Experimental task

Alcohol Approach-Avoidance Task (a-AAT). The a-AAT (Wiers et al., 2009a) measures the automatic
approach tendency towards alcohol. Participants were asked to react to the format of pictures using a
joystick (push landscape pictures, pull portrait pictures), ignoring the contents of the pictures. We used
two categories of pictures – 20 different alcoholic beverages and 20 different soft drinks (see Appendix
F). Every picture appeared both in landscape and in portrait format. They were presented one by one and
appeared in a quasi-random order (with a maximum of three consecutive pictures of the same category or
format). Pushing a picture away went along with a decrease in picture size, whereas pulling a picture
closer resulted in an increased size (zoom-effect; see Appendix G). The task started with 10 practice trials
showing neutral objects. The practice trials were followed by 160 test trials. This test was administered at
both pre- and posttest.
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Alcohol Approach-Avoidance Task (a-AAT) – Training Version (Wiers et al., 2010). For CBM, we
used the a-AAT as just described. The training effect was achieved by presenting alcohol pictures in the
push-away format only and soft drink pictures in the pull-closer format only.
Color Stroop (EC). We used a variety of the Color Stroop task (Stroop, 1935) as it was used by Stetter
et al. (1994) to assess the strength of inhibitory EC in alcohol dependent patients. Names of colors were
presented in different ink colors in the middle of the computer screen. Participants were to decide whether
ink color and printed color were the same, giving their answer by pushing marked keys for same vs.
different on the keyboard. The test consisted of 48 practice-trials and 48 test-trials. This test was only
administered during the pretest.
5.2.4

Questionnaires

Beck Depression Inventory (BDI). The BDI (Beck and Steer, 1987; German version by Hautzinger et al.,
1994) was used to measure the severity of depressive symptoms. Internal consistency (alpha=.8) and testretest reliability (r=.92) are high (Beck and Steer, 1987).
Rosenberg Self-Esteem Scale (RSES). The RSES (Rosenberg, 1965; German version by von Collani
and Herzberg, 2003) is a 10-item self-report scale that addresses feelings of global self-worth. All
responses are made on a scale ranging from one (strongly disagree) to six (strongly agree). It shows a
reasonable test-retest reliability of r=.87 (Bosson, Swann and Pennebaker, 2000).
Symptom Checklist-90-Revised (SCL-90-R). The SCL-90-R (Derogatis, 1986; Franke, 1995)
measures the physical and psychological impairment of a person within the past seven days. It consists of
90 questions, rated on a five-point Likert scale. Answers add up to nine scales. We used the Global
Severity Index as a possible predictor; it is the sum score of the SCL-90-R, indicating the general level of
distress. Internal consistency for the nine subscales ranges from Cronbach’s α of .78 to .90, while
Cronbach’s α for the Global Severity Index is .97 (Schmitz et al., 2000).
Alcohol Abstinence Self-Efficacy Scale (AASE). The AASE (DiClemente et al., 1994; Bott et al.,
2003) assesses patients’ confidence to stay abstinent in 20 different situations as well as their temptation
to drink in these situations. Participants are asked to give a current estimate of temptation and selfefficacy on a five-point Likert scale. Internal consistency is rather high for both subscores, reaching from
Cronbach’s α=.95 (efficacy) to Cronbach's α=.97 (temptation), (DiClemente et al., 1994).
Alcohol Use Disorders Identification Test (AUDIT). The AUDIT (Babor et al., 1989) is a screening
instrument for problematic alcohol consumption, constructed by the WHO. It consists of 10 questions on
drinking amount, frequency and negative consequences. Test-retest reliability in a German population is
high, r=.95 (Dybek et al., 2006).
5.2.5

Conditions and experimental manipulation

Patients were randomly assigned to one of the two groups (training vs. no training). Patients in the
experimental training group were trained in 12 sessions to respond with an avoidance movement (pushing
a joystick) to alcohol pictures and with an approach movement (pulling a joystick) to non-alcoholic
drinks. This was achieved by presenting all alcohol pictures in landscape format and all soft drink pictures
in portrait format. The instruction remained the same (push landscape pictures, pull portrait pictures).
During training, participants had to correct errors. Two hundred training trials per session were presented
with a short break halfway. Each training session took approximately 15 minutes and started with a short
a-AAT assessment (same as pretest) to measure training effects of the previous session (a detailed
analysis of the training effects is beyond the scope of the present paper). Patients in the control group
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received no training at all instead of a sham-training, because we had found no significant difference
between no-training and sham-training in a previous study (Wiers et al., 2011).
5.2.6

Procedure, study design and data analysis

Within the first week of therapy (diagnostic phase), patients took part in a neuropsychological checkup
including the a-AAT. The described questionnaires (BDI, SCL-90-R, AASE, AUDIT) were also filled
out, within the diagnostic phase. After the pretest, patients were randomly assigned to training conditions
(training vs. no training). Participants assigned to the training group started the 12 training sessions six
weeks before their planned discharge, to ensure a standardized amount of time between the last training
session and discharge. Along with the experimental manipulation, patients received treatment as usual,
which consisted of abstinence-orientated inpatient CBT-based treatment, including both individual and
group sessions, for an average of three months (Schmidt et al., 2006), following all standards of the
guidelines of the German Addiction Society and the study by Wiers et al. (2011). The average treatment
duration was 81 days (range 27–125 days). Treatment duration did not differ between training groups.
One year after discharge, patients received a standard follow-up questionnaire asking about alcohol
consumption since treatment. Participants who did not return the questionnaire were reminded by post
twice and finally called by phone. In some cases (e.g., death) information was retrieved from relatives or
physicians.
The main outcome variable was treatment outcome at one-year follow-up. The one-year follow-up was
analyzed using a binary outcome variable (successful outcome or not), following conservative IntentionTo-Treat (ITT) principles. Following the protocol DGSS-4 of the German Addiction Society (as in Wiers
et al., 2011), successful outcomes were (1) either no relapse at all or (2) a single lapse shorter than three
days, ended by the patient without further negative consequences. No success was defined as relapse or
death, no information, or refusal (ITT).
To predict who will profit from the training, the predictive value of the implicit measure (a-AAT) and
the questionnaires (AUDIT, AASE, SCL-90-R, BDI), as well as the demographic facts (age, years of
alcohol dependence, amount of alcohol per drinking situation), and the measure of EC (Stroop task) were
of interest. Greenwald and colleagues have developed an improved scoring-algorithm for another reaction
time (RT) test of associative processes, the Implicit Association Test, which standardizes the difference in
response latencies by dividing an individual’s difference in RTs by a personalized standard deviation of
these latencies (Greenwald, Nosek and Banaji, 2003; Sriram, Greenwald and Nosek, 2010). The
advantage of such standardized scores over simple difference scores is that they are less vulnerable to
biases due to differences in average RT. In the study by Wiers et al. (2011), the algorithm also did better
than the original scoring algorithm with the a-AAT, therefore we use it here again. The algorithm yields
an approach bias score for each patient, for each combination of test time (pre, post) and drink type
(alcohol, soft drink). Positive scores indicate an approach tendency, negative ones an avoidance tendency.
The larger the score, the stronger the approach tendency.
The analytical sample for the a-AAT pretest was 406. Sixty-nine additional patients were excluded,
also from the a-AAT posttest, due to excessive errors (> 35%) in the a-AAT pretest (35 in the training
group and 34 in the control group). Of the 406 remaining participants, for the a-AAT posttest the
analytical sample included 341 patients, with 65 scores missing due to excessive errors or dropouts (25
training group, 40 control group). Analytical samples for the other tests were: 470 for the BDI (two
trained and three controls missing); 466 for the SCL-90-R (five trained and four controls missing); 461
for the AUDIT (seven trained and seven controls missing); and 424 for the AASE-Craving (24 trained
and 27 controls missing); and 388 for the AASE-Self-Efficacy (63 trained and 24 controls missing).
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Figure 8: Soda approach bias (D Score).

D scores for soda pictures on the alcohol approach/avoidance task for participants in the two groups (experimental
and control). D scores were derived at pretest and posttest from the difference between mean response latencies for
avoidance movements to pictures (pushing a joystick) and approach movements to picture (pulling a joystick); a
positive value indicates an approach bias, and a negative value indicates an avoidance bias. Error bars indicate ±1
SD.

5.3

Results

Approach-avoidance training effects. Training effects on the approach bias scores were analyzed with a
2 (Time: pretest/posttest) x 2 (Drink-type: alcohol/soft drinks) x 2 (Training: experimental/control) mixed
ANOVA. There were main effects of Time, F(1,350) = 21.6, p < .001, ηp2 = .06, and Drink-type,
F(1,350) = 145.7, p < .001, ηp2 = .29, an interaction effect between Drink-type and Training, F(1,350) =
26.5, p < .001, ηp2 = .070 and a three-way interaction between Drink-type, Training and Time, F(1,350) =
12.2, p = .001, ηp2 = .03. When analyzing alcoholic drinks and soft drinks separately, in the case of
alcohol, there was a significant main effect of Time, F(1,350) = 22.3, p < .001, ηp2 = .06, and a significant
interaction between Time and Training, F(1,350) = 23.3, p < .001, ηp2 = .06. For soft drinks, there was
also a significant main effect of time, F(1,350) = 8.4, p = .004, ηp2 = .02, but no Time x Training
interaction. As can be seen in Figure 7, patients did not show a significant approach or avoidance bias for
alcohol at pretest, indicating that they were most likely ambivalent (both approach and avoidance
associations triggered; cf. Wiers et al., 2011). Only patients of the training group showed a significant
alcohol avoidance bias at posttest, while the control group did not develop a significant alcohol avoidance
bias. For soft drinks, both groups kept a strong approach bias over time (see Figure 8).
Clinical outcomes. The analyses reported below were run twice, once with an ITT-defined training
group (including patients with incomplete training sessions), and once including only patients with
complete training (10 or more sessions), because incomplete training sessions may indicate relapse during
treatment.
We reached 74.9% of the patients for the one-year follow-up. In the training group, 51.2% (127/248)
of the patients were classified as successful (abstinent or single lapse shorter than three days), whereas in
the control group, only 42.7 % (97/227) of the patients were classified as successful. This difference was
significant, χ2(1) = 3.42, p = .039; ηp2 = .085 (tested one-sided, given that we replicate an expected
outcome). Limiting the training group to patients with complete training, results were as follows: 54.9%
(118/227) of patients in the training group and 45.1 % (97/227) of patients without training were
classified as success. This difference was also significant, χ2(1) = 3.896, p = .03; ηp2 = .093 (tested one
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sided). Note that when we analyzed only responding patients (deviating from the DGSS-4 protocol), the
difference was no longer significant (p=.21 for patients with complete training, p=.18 for ITT analyses).
In the following analyses, we report results for the training group with complete training. ITT analyses
are reported in footnotes only when the pattern of significance deviates.
Moderation of clinical treatment outcome. In line with the analyses of Wiers et al. (2011), we
analyzed a number of variables, which could potentially explain differences in abstinence rates, using
logistic regression. Information on the severity and duration of the addiction (AUDIT score, duration of
alcohol dependence, treatment duration, number of previous detoxifications) as well as information on
gender, age, psychopathology (BDI, SCL-90-R) and training group were included in a logistic regression.
In combination with these variables, the training group still remained a significant predictor of abstinence.
Additional significant predictors were age and the number of previous detoxifications. Taking part in the
training, being older, and having experienced fewer previous detoxifications were all associated with a
lower risk of relapse (see Table 5).8
Variable

b

SE b

Wald z

p

Age

-0.358
(-0.353)
-0.676
(-0.648)
0.219
(0.202)
0.342
(0.329)
-0.497
(-0.565)
0.179
(0.166)
-0.076
(-0.085)
0.027
(0.054)
0.109
(0.122)

0.126
(0.123)
0.229
(0.224)
0.156
(0.153)
0.141
(0.134)
0.277
(0.273)
0.120
(0.117)
0.120
(0.118)
0.121
(0.119)
0.157
(0.154)

3.224
(8.24)
8.711
(8.383)
1.964
(1.741)
5.572
(6.053)
3.224
(4.287)
2.247
(2.028)
0.398
(0.52)
0.049
(0.209)
0.486
(0.63)

.004
(.004)
.003
(.004)
.161
(.187)
.015
(.014)
.073
(.038)
.134
(.154)
.595
(.471)
.825
(.647)
.486
(.428)

Training condition
BDI
Number of previous detoxifications
Gender
AUDIT
Dependence in years
Treatment duration
SCL-90-R
Table 5: Logistic regression of clinical outcome.

Note: AUDIT = Alcohol Use Disorder Identification Test (Saunders et al., 1993); BDI = Beck Depression Inventory
(Hautzinger et al., 1994); SCL-90-R = Symptom Checklist-90-Revised (Franke, 1995). Results for ITT analyses are
presented in brackets.

Prediction of successful training. Taking part in the training increases the likelihood to remain
abstinent, but not every single patient may profit. Therefore, our second aim was to determine who would
profit most from the CBM training. We analyzed this with logistic regression, with the potential
predictive variables concerning the severity of alcoholism (AUDIT, AASE, duration of alcohol problems,
number of previous detoxifications, amount of alcohol per drinking occasion), psychopathology (SCL-90
R, BDI), Self-Esteem (RSES), demographics (age, gender), and cognitive tasks of the pretest (a-AAT,
Color Stroop), to predict treatment outcome. For all variables, we created three equally large groups (low,
medium, high) and analyzed the predictive power of their interaction with the training group (training vs.
control) on the treatment outcome (one-year follow-up). Significant effects were only found for age x
training, indicating that older patients profited most from the a-AAT training.
8

For ITT analyses, age, gender, and the number of previous detoxifications were significant predictors in addition
to the training condition. Being older, being female, and having had fewer previous detoxifications were all
associated with less relapse (identical, except for the additional prediction of gender).
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Variable

b

SE b

Wald z

p

Training condition

0.080
(0.091)
-0.159
(-0.159)
-0.479
(-0.479)

0.310
(0.3)
0.161
(0.161)
0.238
(0.233)

0.067
(0.092)
0.975
(0.975)
4.053
(4.217)

.796
(.762)
.324
(.324)
.044
(.4)

Age group
Age Group x Training Condition

Table 6: Logistic regression of training success, predictor: age.
Note: Results for ITT analyses are presented in brackets.

Mediation by change in alcohol approach bias. We hypothesized that the change in alcohol approach
bias, being the target of the a-AAT training, would mediate treatment outcome, with a larger change
predicting abstinence. In accordance with the mediation model of MacKinnon, Warsi and Dwyer (1995),
we analyzed three different pathways of predictive power. Path (a): Training condition predicted change
in alcohol approach bias, analyzed by linear regression, B=-.230 (.05), p<.001. Path (b): Change in
alcohol approach bias predicted treatment outcome analyzed by logistic regression, B=.570 (.112),
p=.014. Path (c): Training condition predicted treatment outcome, B=-.372 (.189), p=.049, analyzed by
logistic regression. For ITT analyses results were as follows: path (a): B=-.231 (.049), p<.001; path (b):
B=.599 (.227), p=.008; path (c): B=-.341 (.185), p=.065.
Entering both the training condition and the change in alcohol approach bias as predictors for
treatment outcome into the logistic regression, we calculated the adjusted effect of the training condition
(path c’), which turned out to be no longer significant (p=.748, for ITT: p=.821), whereas the change in
bias remained significant, B=.550 (.238), p=.021 (for ITT: B=.586 (.233), p=.012). We then added the
change in alcohol approach bias to the moderation model of treatment outcome (see above).
Variable

b

SE b

Wald z

p

Age

-0.374
(-0.369)
-0.453
(-0.419)
0.288
(0.274)
0.400
(0.382)
-0.498
(-0.577)
0.247
(0.226)
-0.052
(-0.075)
0.049
(0.064)
0.076
(0.1)
0.579
(0.639)

0.143
(.140)
0.273
(0.268)
0.176
(0.173)
0.163
(0.152)
0.316
(0.311)
0.132
(0.128)
0.145
(0.142)
0.146
(0.143)
0.171
(0.169)
0.299
(0.293)

6.829
(6.977)
2.751
(2.455)
2.667
(2.513)
6.050
(6.354)
2.479
(3.433)
3.511
(3.101)
0.128
(0.276)
0.115
(0.199)
0.195
(0.350)
0.376
(4.754)

.009
(.008)
.097
(.117)
.102
(.113)
.014
(.012)
.115
(.064)
.061
(.078)
.721
(.599)
.735
(.655)
.659
(.554)
.023
(.029)

Training condition
BDI
Number of previous detoxifications
Gender
AUDIT
Dependence in years
Treatment duration
SCL-90-R
Change in bias

Table 7: Logistic regression of clinical outcome including the change in bias as predictor.
Note: AUDIT = Alcohol Use Disorder Identification Test (Saunders et al., 1993); BDI = Beck Depression Inventory
(Hautzinger et al., 1994); SCL-90-R = Symptom Checklist-90-Revised (Franke, 1995). Results for ITT analyses are
presented in brackets.
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Signigicant predictors were the number of previous detoxifications, B=.400 (.163), p=.014 (for ITT:
B=.382 (.152), p=.012), and age, B=-.374 (.143), p=.009 (for ITT: B=-.369 (.140), p=.008) and the
change in alcohol approach bias, B=.579 (.229), p=.023 (for ITT: B=.639 (.293), p=.029). Training
condition was no longer significant (p=.097, for ITT: p=.117), (see Table 7 and Figure 9). These results
support the hypothesis of a mediation effect. In line with recommendations of MacKinnon et al. (2007),
we used the RMediation program to calculate confidence intervals for the mediation effect. This
procedure accounts for non-normal distributions of the indirect a-b path, by constructing asymmetric
confidence intervals. The 95% confidence interval reached from -.273 to -.026 (for ITT: -.271 to -.0.032).
Since this does not include zero, the mediation effect is statistically significant.
Change in
bias
B = -0.230
p = 0.001

a

c

b

B = 0.570
p = 0.041

B = -0.372
p = 0.048

Training
condition

Treatment
outcome

c’
B = -0.72
p = 0.097

Age
B = 0.400
p = 0.014

Amount of
previous
detoxifications

B = -0.374
p = 0.009

Figure 9: Mediation of treatment outcome.

Moderation of change in alcohol approach bias. Given the significant mediation by the change in
alcohol-approach bias, we further analyzed moderators of this change by multiple regression analyses. In
addition to the variables of the previous moderation analyses, we now included the a-AAT pretest scores,
and the Stroop score as a measure of EC. Significant predictors were the a-AAT pretest score (p<.001)
and the duration of treatment (p=.005). The Stroop score turned out not to be significant (p=.665). A
strong alcohol approach tendency and a longer time in therapy were associated with a stronger change in
bias. EC (Stroop score) was not found to moderate the effect on change in approach bias.
Variable

B

t

p

Number of previous detoxification
BDI
Age
Condition
Duration of treatment
AUDIT
Gender
Dependence in years
SCL-90-R
Stroop score
a-AAT pretest

0.023
-0.042
-0.013
-0.1
0.079
-0.024
-0.036
-0.015
0.019
-0.012
-0.912

0.809
-1.233
-0.494
-1.938
2.851
-0.959
-0.623
-0.503
0.611
-0.433
-10.64

0.419
0.219
0.622
0.054
0.005
0.339
0.534
0.616
0.542
0.665
0.000

Table 8: Moderation of change in alcohol approach bias.
Note: AUDIT = Alcohol Use Disorder Identification Test (Saunders et al., 1993); BDI = Beck Depression Inventory
(Hautzinger et al., 1994); SCL-90-R = Symptom Checklist-90-Revised (Franke, 1995).

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

Table 9: Correlation of predictors.
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Table 9: Correlation of predictors

Implicit processes in psychopathology

50

5.4

Discussion

The main findings of the present study were first that we replicated the effects of a computerized alcoholavoidance training, both on the process trained (alcohol avoidance tendencies were created in the trained
group only) and on long-term clinical outcomes (abstinence rates at follow-up), after controlling for
background variables. Second, this long-term effect was mediated by the change in alcohol-approach
tendencies from pre- to posttest, which had not been significant in our first clinical study (Wiers et al.,
2011). Third, regarding moderators, the strength of alcohol approach tendencies at pretest, but not the
hypothesized weakness of EC predicted the amount of change in approach-tendencies, and age
significantly predicted who would profit most from the training. We did not find an alcohol approach bias
before treatment.
First, the clinical effects of the CBM training on both short-term effects (increase of alcohol avoidance
tendencies over time in therapy) and long-term effects (abstinence rates after one year) were replicated.
This strengthens the suggestion to add this variety of CBM to treatment as usual, in order to support the
treatment of addictive disorders. The short-term effects were mainly due to the experimental group
developing a strong alcohol avoidance bias, whereas no change in bias for soft drinks occurred. For the
control group, there was no change in bias for either alcohol or soft drinks. These findings also replicate
the first clinical study of alcohol-avoidance training (Wiers et al., 2011): Avoidance training was
successful in producing an alcohol-avoidance bias. Note that, even though the theoretical background of
CBM is based on the assumption of an alcohol approach bias, we did not find clear approach tendencies
for alcohol in alcohol dependent patients, neither in this study nor in the previous one (Wiers et al., 2011).
This is in line with a study by Barkby et al. (2012), who found no differences in approach bias between
alcohol dependent patients and controls. This may be due to ambivalence because patients hold both
approach and avoidance associations towards alcohol. This seems intuitive since alcohol dependent
patients are most likely to feel both approach impulses due to the negative reinforcement effect of alcohol
(reducing withdrawal) and avoidance impulses, due to negative effects (e.g., losing control, losing job,
getting into trouble). Maybe strong alcohol approach biases do exist but are only triggered by situational
cues relevant to the individual’s drinking behavior. Therefore, CBM would reduce ambivalence by
strengthening avoidance impulses, which in turn may weaken approach tendencies, once triggered in a
risk situation for relapse. Another interesting point is the fact that the trained patients’ approach bias for
soft drinks did not increase, even though they approached soft drinks as frequently as they avoided
alcohol throughout the training. This may indicate that it is easier to influence ambivalent action
tendencies than to make already existing tendencies even stronger. Further research is needed to clarify
this effect.
Regarding long-term effects, fewer relapses occurred in the training group, and the training condition
remained a significant predictor of treatment outcome, even when other significant predictors were added
to the model. Note that results were no longer significant when excluding missing data on the one-year
follow-up. One could argue that the training only increased patients’ willingness to answer follow-up
questionnaires, maybe because they liked the training and held positive memories of their stay in the
clinic (social desirability). However, we did not find increased return rates in the sham-training condition
of our previous study (Wiers et al., 2011). Further, the fact that the change in cognitive bias mediated
treatment outcome makes this alternative explanation highly unlikely. It seems more likely that the lack
of significance is due to a response bias indicating that patients are more likely to answer if they are still
abstinent. Yet to diminish this artifact, further research should reconsider using sham training instead of a
no training condition, since this should decrease possible effects of social desirability.
In contradiction to our finding of increased abstinence after alcohol avoidance training, a recent study
by Spruyt et al. (2013) suggests that an avoidance bias might be harmful for patients, increasing their risk
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of relapse. However, there are two important differences with the current study. First, Spruyt and
colleagues used the Stimulus Response Compatibility (SRC) task to measure approach-avoidance
tendencies with a symbolic movement of a manikin toward or away from alcohol. Importantly, this is a
structurally different task from the AAT used here. The SRC version used by Spruyt and colleagues is a
relevant-feature task, it requires participants to categorize stimuli with respect to the relevant stimulus
characteristics (approach alcohol in one block, avoid alcohol in another block), while the AAT version
used here is an irrelevant feature task, in which participants react to the format of the picture, unrelated to
the contents (De Houwer, 2003). A relevant feature task involves strong EC, as a recent neurocognitive
study indicated (Cousijn et al., 2012). Also, the SRC and AAT are not correlated. Hence, an avoidance
bias at the SRC cannot be used to predict training outcomes with the AAT, while an approach bias in the
AAT can (as we demonstrated here).
Second, Spruyt et al. (2013) further argued that so far, it was unclear whether changes in approach
bias are directly related to the improvement of trained patients. Indeed, in our previous study we failed to
find mediation by the change in alcohol-approach tendencies on treatment outcome. In contrast, the
present replication study, including twice as many patients, did find that the clinical effect was mediated
by the change in alcohol-approach bias. Most likely, this is due to increased statistical power, and it
supports the hypothesis that an automatic alcohol-approach bias can be modified by CBM, and that this
modification is the core aspect of CBM which actually leads to a valuable, clinically relevant increase of
abstinence rates.
Regarding moderation, the amount of change in alcohol approach bias was moderated by the a-AAT
prescore. A recent study in the domain of anxiety also found the strongest training effects for participants
with the strongest pre-existing bias (Amir, Taylor and Donohue, 2011). It makes intuitive sense that
retraining of a cognitive bias has the strongest effect in participants who begin the training with a strong
cognitive bias. Our hypothesis that weak EC would predict a stronger effect of alcohol-avoidance training
was not confirmed. We did find that age moderated the treatment effect, and higher age is correlated with
weaker EC, as measured with the Stroop task, and with a stronger short-term training effect. Indeed, an
earlier study of CBM found moderating effects of the Stroop task in anxiety retraining in a non-clinical
sample (Salemink and Wiers, 2012). In the present study, this moderating effect may have been hidden
because the Stroop scores correlated with age and long-term alcoholism, which is also likely to affect EC
abilities negatively (Fernández-Serrano, Pérez-García and Verdejo-García, 2011). In the current study,
age was correlated with a number of other variables (see Table 5), for instance, older patients reported a
longer history of alcohol problems, but lower AUDIT scores (less severity). Note that there are also
indications that the number of previous detoxifications is related to brain damage (Crews and Boettiger,
2009; Duka et al., 2011), although here no correlation was found with the Stroop task as a measure of EC.
Concerning social variables, being older was associated with a higher chance to be employed and a higher
satisfaction with employment (maybe indicating lower social stress levels). Even though none of these
variables by itself predicted the effectiveness of CBM, it may be the combination of lower social stress
and a comparably mild form of alcohol dependence that maximizes the effect of CBM. In sum, CBM
may support older patients by improving their inhibitory control, or by triggering the need for control in
the presence of alcohol cues (cf. Gladwin et al., 2011). In turn, this could lead to less relapse when
combined with rather low stress levels and low addiction severity.
The clinical effect in this study may seem statistically small, and the decrease in relapse rates was
somewhat smaller than in the study by Wiers et al. (2011), namely 10% vs. 13%. However, it is important
to keep in mind that the training was an add-on to a very intensive inpatient treatment of 12 weeks, with a
wide spectrum of different therapeutic procedures. In this situation, it is hard for add-ons to make a
difference. Moreover, it must be noted that from a clinical perspective, a decrease of relapse rates by 10%
over a whole year is a major achievement.
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Finally, even though these results are promising, there are some noteworthy limitations of the current
study. First, the measure of EC used here was a variety of the classical Stroop task, which may have been
easier than the original Stroop task. Replicating the present study with a more demanding version of the
Stroop task and with other tests of executive functions would seem an important next step. For instance,
working memory may be a promising candidate because it has also been found to moderate relations
between implicit processes and addictive behaviors (Grenard et al., 2008; Thush et al., 2008). Second,
brain activity during the task could also be measured (cf. Brewer et al., 2008). Third, both the current
study and the one by Wiers et al. (2011) were conducted in the same clinic and were carried out by the
same research group. To draw firm conclusions about the general use of this CBM as a treatment add-on
in addiction, it needs to be tested in a multi-center study with different treatment facilities. This would
show whether the beneficial effects of alcohol-avoidance training are independent of the combination
with certain types of treatment. Further, success of the CBM treatment add-on may depend to some extent
on the motivation of the patients. Even though Wiers et al. (2011) showed that a sham-training did not
lead to significant outcome improvement, some level of motivation to closely follow instructions may be
important for success (for a related discussion on adding CBM to existing treatments for anxiety, cf.
Beard, Weisberg and Primack, 2011).
One important line of future research is to identify necessary conditions for the CBM to be effective.
So far we know very little about the optimal number of training sessions, the spacing of training sessions,
the length and intensity of training sessions, or the predictors that will make a positive effect of CBM
more likely. One would assume that more training sessions would enhance the effects of CBM on
abstinence rates. However, comparing the study by Wiers et al. (2011; four training sessions) to this
study (12 training sessions), it becomes obvious that more training sessions do not lead to higher
abstinence rates. It is clear, though, that more than one session is necessary: Single-session CBM has not
yielded generalized success in addictions (Field et al., 2007; Schoenmakers et al., 2007), while all studies
with positive results (including the present one) have used multiple sessions (Fadardi and Cox, 2009;
Schoenmakers et al., 2010; Wiers et al., 2011). Therefore, the optimal amount of training sessions is a
question that needs to be addressed. A related domain of further applied interest concerns the possibility
of a take-home training: Since CBM is simple and computerized, patients could start their training in the
clinic and then continue it at home, which might increase the transfer and success achieved with the
training.
Another issue concerns mediation and moderation. The present finding that age moderated the
effectiveness of the a-AAT retraining is valuable when it comes to matching trainings to patients.
However, the fact that age correlated with a number of other potential predictors makes it important to
disentangle these variables in future studies: What exactly is it that makes older patients benefit more
from alcohol-avoidance training than younger patients? Further, neurocognitive research (using EEG or
fMRI) may be needed to improve our understanding of the mediating mechanisms of successful training
(for initial findings in the domain of anxiety, cf. Eldar and Bar-Haim, 2009; Browning et al., 2010).

5.5

Conclusion

In conclusion, CBM seems to be a promising treatment add-on for the treatment of addiction as well as
other psychopathology (for a review and meta-analysis, cf. Bar-Haim, 2010; Hallion and Ruscio, 2011).
Older people appeared to profit most from the training, but we acknowledge that this variable is
correlated with a number of other variables. The next research steps should be to test CBM in different
treatment settings, and to address issues of implementation (e.g., number of training sessions, spacing of
training sessions), as well as the underlying mechanisms, possibly with neurocognitive measures. Finally,
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for both theoretical and clinical reasons, it seems important to further address the question of moderation:
Which training works best for whom?

CHAPTER 6
Implementation of approach bias retraining
in alcoholism: How many sessions are needed?9

9

A version of this paper was published as follows: Eberl, C., Wiers, R.W., Pawelczack, S., Rinck, M., Becker,
E.S. and Lindenmeyer, J., 2014. Implementation of approach bias re-training in alcoholism: How many
sessions are needed? Alcoholism: Clinical and Experimental Research, 38(2), pp. 587-594.
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6

Implementation of approach bias retraining in alcoholism: How many
sessions are needed?

Short title: Implementation of cognitive bias modification.
Abstract. Background. Computerized Cognitive Bias Modification (CBM) programs have generated
promising results regarding the treatment of alcohol dependence and anxiety disorders. However, there is
hardly any research yet on the implementation of alcohol-CBM into clinical practice. This paper
addresses the question of the optimal number of training sessions for a specific form of CBM: approach
bias retraining in alcohol dependent patients. Method. Participants were 111 alcohol dependent patients of
an inpatient rehabilitation clinic. In addition to treatment as usual, they took part in a 12-session CBM
protocol, aimed at retraining alcohol approach tendencies, with an adapted Alcohol Approach-Avoidance
Task. Learning curves and two-level fitted mean trends were analyzed. Furthermore, parameters of the
fitted mean trend and information on the most effective number of training sessions were used to predict
one-year follow-up data. Results. Two-level analyses revealed six training sessions to be the mean
optimum, yet a lot of patients improve further after that. Prediction of the individual optimum (speed of
response) and parameters of the fitted mean trends failed. The linear term of the graph describing the
mean trend of training effects, but not the speed of response, predicted one-year follow-up data.
Conclusion. Suggestions for practical implementations of cognitive bias modification are discussed.

6.1

Introduction

Computerized Cognitive Bias Modification (CBM) programs were first developed as a way to
experimentally test the causal role of cognitive biases in psychological disorders. Initial findings
demonstrated that, following experimental enhancement of attentional bias for threat-related stimuli,
participants exhibited a greater stress-response on a later task. Conversely, when attentional bias was
reduced, they showed a reduced stress-response (e.g., MacLeod et al., 2002). Following this seminal
study, CBM has been applied to clinical populations, with positive findings in anxiety (e.g., Amir et al.,
2009; Schmidt et al., 2009; Beard, Weisberg and Primack, 2011) and (alcohol) addiction (Fadardi and
Cox, 2009; Schoenmakers et al., 2010; Wiers et al., 2011; Eberl et al., 2013). While Cognitive Behavioral
Therapy (CBT) primarily addresses deliberate and controlled thoughts (e.g.,Wiers et al., 2005), CBM
addresses and manipulates implicit or relatively automatic components of mental processes that are
relevant to, and often biased in, mental disorders. Anxiety disorders, for example, are often accompanied
by an attentional bias towards threatening stimuli (Amir et al., 2009). Substance use disorders are
dominated by attentional biases (Field et al., 2008) and automatic approach tendencies (Wiers et al.,
2009b; Cousijn et al., 2012). Changing these biases has been found to support recovery of patients
(attentional bias: Schoenmakers et al., 2010; approach bias: Wiers et al., 2011; Eberl et al., 2013).
The Approach-Avoidance Task (AAT) requires participants to react with a joystick to the format of
pictures presented on a computer screen (e.g., pull the joystick given landscape format, push given
portrait format). The subjective experience of approach is enhanced through the zoom-feature built into
the task: upon pulling the joystick, the pictures size increases, and upon pushing, the picture size
decreases (Rinck and Becker, 2007). In the retraining version of the AAT, the category of pictures to
avoid (e.g., alcohol) appears preferably in the format that requires a push movement. Using an assessment
a-AAT, Wiers et al. (2009a) found relatively strong approach tendencies in carriers of the OPRM1 Gallele, which has also been associated with craving for alcohol (van den Wildenberg et al., 2007) and
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other substances (Hutchison and Ray, 2011). Attempts to (re)train alcohol approach tendencies have been
successful, and this has important consequences for actual drinking behavior and treatment outcome. In
hazardous drinkers, Wiers et al. (2010) showed heavy drinking students who had been successfully
trained to avoid alcohol drank less alcohol in a subsequent taste-test than heavy drinking students who
had been successfully trained to approach alcohol. In a subsequent first study in a clinical population, the
relapse rate in alcohol dependent patients was significantly reduced by only four sessions of alcohol
Approach-Avoidance Task (a-AAT) retraining (Wiers et al., 2011). Taking one step further towards
addressing questions on practical implementation of a-AAT retraining, this result was replicated and
supplemented by the identification of predictors of successful training, such as age and the strength of
approach bias at pretest (Eberl et al., 2013). Yet questions on the optimal implementation of such training
programs have as-yet rarely been addressed. Regarding the number of training sessions, little more is
known at present than that multiple sessions are better than a single session: Single-session training has
not been found to result in generalized effects (Field et al., 2007; Schoenmakers et al., 2007), and all
successful studies in clinical groups employed multiple sessions (Fadardi and Cox, 2009; Schoenmakers
et al., 2010; Wiers et al., 2011; Eberl et al., 2013). Multiple session studies show a great variety in the
number of training sessions, ranging from two (Fadardi and Cox, 2009) to 12 sessions (Eberl et al., 2013).
But is there a dose effect relation ship between the amount of training sessions and the trainings
effectiveness? This is an important question, as too many sessions may be inefficient and boring. This
may therefore reduce the motivation of the patients, or even cause them to stop participating. As a first
step towards finding the optimal amount of training sessions for CBM, we here explore the underlying
learning mechanisms as a way to find out how may sessions of training are needed to maximize the
pursued change in bias.
This present study evaluates a subsample10 of the sample used in the replication study of Eberl et al.
(2013), tapping into learning mechanisms of a-AAT retraining. This subsample completed 12 sessions of
a-AAT retraining. Analyzing the learning progress (amount of change in bias) before every training
session, the paper addresses the following questions: What is the optimal mean number of training
sessions, leading to a maximal change in cognitive bias, in this sample? How does the optimal number of
training sessions to maximize bias change vary across the patient population? What predicts the speed of
response (reaching the learning plateau before vs. after the seventh session)? And does the individual
learning curve predict treatment outcome (follow-up abstinent rates)?
Concerning the prediction of speed of response, in addition to obvious potential predictors (such as
alcohol dependence related information), we included a broad measure of executive control (classical
Stroop color interference task) as a moderator. Executive control (EC) has been shown to moderate the
relationship between alcohol-related implicit cognitions and actual approach behavior in high-risk
adolescents (Peeters et al., 2012) and in young adults (Houben and Wiers, 2009). In these studies, as well
as in studies using a measure of working memory as a moderator (a related executive function; Grenard et
al., 2008; Thush et al., 2008), it was consistently found that the predictive power of implicit cognitive
processes to predict addictive behaviors was stronger in individuals with relatively weak EC than in
individuals with relatively strong EC. In addition, a recent study on the moderating effect of cognitive
control on CBM effects (in anxiety), reported stronger training effects for participants with relatively
weak cognitive control (Salemink and Wiers, 2012). Therefore, we expected EC to also moderate the
effect of CBM in alcohol dependence.

10

Due to practical reasons we had to use the clinic’s own computers for the training sessions. These computers
were designed to automatically erase any produced data (for privacy and security reasons). It was technically
complicated to save training data and it interfered with the clinic’s daily routine. This is why we could only
obtain the training data for a rather small subsample.
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6.2

Method

6.2.1

Participants

Participants were 111 alcohol dependent patients admitted to a three-month inpatient treatment in the
salus clinic Lindow. They were a subgroup from a larger study (Eberl et al., 2013). All of the 111 patients
finished 12 training sessions with no more than two missed sessions. Patients were informed about the
study and their option to withdraw from it, without incurring any disadvantages regarding their treatment.
Included patients signed informed consent. The study was approved by the ethics committee of the
German pension fund that finances the treatment of alcohol dependence in rehabilitation clinics. Every
patient had a primary diagnosis of DSM-IV alcohol dependence. Exclusion criteria were non-native
speakers of German, neuro-cognitive problems, strong withdrawal symptoms, history of schizophrenia,
and visual or motoric handicaps. Patients with severe neurological disorders such as Korsakoff’s
syndrome are not admitted to the salus clinic. None of the patients received anti-craving medication.
6.2.2

Assessment and outcome measures

At intake, patients were diagnosed using the computerized version of the Composite International
Diagnostic Interview (CIDI; Robins et al., 1988), which was completed during a diagnostic interview
based on the German manual for documentation in addiction help (Deutsche Hauptstelle für Suchtfragen
e.V., 2010). Both the CIDI and the interview formed the basis for the final expert ratings on diagnoses
made by clinical psychologists. The Alcohol Use Disorders Identification Test (AUDIT; Babor et al.,
1989), the Alcohol Abstinence Self-Efficacy Scale (AASE; DiClemente et al., 1994), Beck Depression
Inventory (BDI; Beck and Steer, 1987; Hautzinger et al., 1994) and the Symptom Checklist-90-Revised
(SCL-90-R; Derogatis, 1986; Franke, 1995) were also administered. Computerized tasks included the
assessment a-AAT, the 12-session a-AAT training, and a variety of the classical Stroop task.
6.2.3

Experimental tasks

Alcohol Approach-Avoidance Task (a-AAT). The a-AAT (Wiers et al., 2009a) measures the automatic
approach tendency towards alcohol. Patients were asked to react to the format of presented pictures using
a joystick (push landscape pictures, pull portrait pictures), irrespective of the pictures’ contents. We used
two categories of pictures: 20 different alcoholic beverages and 20 different soft drinks (see Appendix F).
Every picture appeared in both formats. They were presented one by one, in a quasi-random order
(maximally three pictures of the same category or the same format in a row). Pushing a presented picture
away went along with a decrease in picture size, whereas pulling a picture closer resulted in an increased
size (zoom-effect; see Appendix G). The task started with 10 practice trials showing neutral objects,
followed by 160 test trials. This test was administered at pre- and posttest.
Alcohol Approach-Avoidance Task (a-AAT) – training version (Wiers et al., 2010). For CBM, we
used the a-AAT as described. The training effect was achieved by presenting alcohol pictures in the push
format only. Patients had to correct errors, ensuring execution of the correct response. Two hundred
training trials per session were presented with a short break halfway through. Each training session started
with a short a-AAT assessment of 40 pictures (same as pretest) to measure training effects of the previous
session.
Color Stroop (EC). We used a variety of the color-naming Stroop task (Stroop, 1935), as used by
Stetter et al. (1994), to assess the strength of EC. Names of colors were presented in different font colors
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in the middle of the computer screen. Patients had to decide whether ink color and printed color were the
same, giving their answer by pushing marked keys for same vs. different on the keyboard. The test
consisted of 48 practice-trials and 48 test-trials. This test was only presented during the pretest.
6.2.4

Questionnaires

All questionnaires were administered to obtain possible predictors of the optimal number of training
sessions on individual basis.
Beck Depression Inventory (BDI). The BDI (Hautzinger et al., 1994) was used to measure the
severity of depressive symptoms. Internal consistency (Cronbach’s α = .80) and test-retest reliability
(r = .92) are high (Beck and Steer, 1987).
Symptom Checklist-90-Revised (SCL-90-R). The SCL-90-R (Derogatis, 1986; Franke, 1995)
measures the physical and psychological impairment of a person within the past seven days. It consists of
90 questions, rated on a five–point Likert scale. The Global Severity Index, which we used as a predictor,
is a global score of the SCL-90- R, indicating the overall level of distress. Internal consistency of the
Global Severity Index is high (Cronbach's α = .97;Schmitz et al., 2000) .
Alcohol Abstinence Self-Efficacy Scale (AASE). The AASE (DiClemente et al., 1994; Bott et al.,
2003) assesses patients’ confidence concerning abstinence and temptation in 20 different situations on a
five-point Likert scale, summed up to two subscores. Internal consistency is high for both subscores, i.e.,
Cronbach’s α = .95 (confidence) and α = .97 (temptation) (DiClemente et al., 1994).
Alcohol Use Disorder Test (AUDIT). The AUDIT (Babor et al., 1989) is a screening instrument for
problematic alcohol consumption, constructed by the WHO. It contains 10 questions on drinking amount,
frequency and negative consequences. Test-retest reliability in a German population was r = .95 (Dybek
et al., 2006).
6.2.5

Procedure and study design

During the first week of treatment, all patients took part in a neuropsychological check-up consisting of a
variety of computer tasks, including the a-AAT, the Stroop task, and questionnaires (BDI, SCL-90-R,
AASE, AUDIT). Each of the 509 patients was randomly assigned to one of the two conditions
(training/no training). The first 111 patients, who completed the training with no more than two missed
sessions, were chosen for further analyses reported in this paper. Along with the experimental
manipulation, patients received treatment as usual, which consisted of abstinence orientated inpatient
CBT-based treatment, including individual and group sessions for an average of three months (Schmidt et
al., 2006), following the guidelines of the German Addiction Society. The average treatment duration was
83 days (range 39 to 120 days). One year after treatment discharge, patients received a standard follow-up
questionnaire asking about their alcohol consumption since treatment. Patients who did not return the
questionnaire were reminded by post twice and finally called by phone. In some cases (e.g., death),
information was retrieved from relatives or physicians.
Our main outcome variable was the training effect measured at the beginning of each training session.
The one-year follow-up was evaluated using a binary outcome variable (successful outcome or not),
following (conservative) Intention-To-Treat (ITT) principles (with no contact being classified as failure).
Following guidelines of the German Addiction Society, either no relapse at all or a single lapse shorter
than three days in duration, ended by the patient without further negative consequences, were counted as
successful outcomes. Failure was defined as relapse, death, no information, or refusal to provide
information (as in Wiers et al., 2011).
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6.2.6

Research questions and data analysis

What is the optimal number of training sessions? To analyze the trend of training effects, we first
calculated a traditional learning curve (Ebbinghaus, 1885), estimating the point of reaching a stable level.
Second, we analyzed the data using multilevel modeling with two levels, in which we fitted the data
obtained at the 12 training sessions on the trial number using orthogonal polynomials. This decomposes
the trend over the 12 sessions into an overall mean (intercept), a linear term, a quadratic term, etc. These
terms are constructed to be uncorrelated (orthogonal). The parameters of the training sessions were
treated as random over the patients. This allows us to model the overall mean trend (the mean of the
parameters of the polynomials) and the individual differences (variance in the parameters of the
polynomials).
What predicts the speed of response? By frequency analyses, we determined the distribution of the
individual optimal number of training sessions. Patients were divided into fast vs. slow responders. To
address the question of speed of response, we conducted a binary logistic regression model, entering
various predictors (see above).
What predicts individual differences in trends of training? In addition, we used various predictors
(see above) to predict the individual differences in the parameters just described, analyzed by four linear
regressions, with the intercept, the linear term, the quadratic term and the cubic term as dependent
variables. In so doing, we investigated whether and how individual differences in trends (i.e., the random
parameters in the polynomial regression) depend on the predictors.
Do differences in trends of training predict treatment outcome? To address the question whether the
individually fitted trends predict treatment outcome, we conducted a logistic regression with the
individual coefficients and the individual optimal number of training sessions as predictors.
Regarding the scoring of the a-AAT, we analyzed the a-AAT scores of the beginning of each training
session. Training effects (differences in reaction time for pushing vs. pulling) were related to the mean
reaction time (RT) of each patient (standardized ms), following the well-established D score algorithm of
Greenwald, Nosek and Banaji (2003), which also worked well for the a-AAT in our previous study
(Wiers et al., 2011). Standardized scores are less vulnerable to biases due to differences in average RT
than simple differences. Negative values indicate an increasing training effect (faster pushing than
pulling).
The color Stroop scores were calculated as the mean RTs for congruent color words (meaning of the
color equals the print color) minus the mean reaction RTs for incongruent color words (meaning of the
color does not equal the print color). A positive value indicates weaker cognitive control abilities.
This study is exploratory in nature, as it is the first study on learning effects in (addiction) CBM. Yet,
we did expect low EC to enhance speed of response, and we hypothesized that a low number of training
sessions needed would predict successful treatment outcome. We considered p-values smaller than .05
(two-sided) to be significant.
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Results

What is the optimal number of training sessions? Simple descriptive analyses showed that the overall
RT decreased over all 12 sessions. Analyzing the 40 test trials at the beginning of each training session,
we found decreasing RTs for pushing and pulling alcohol, as well as for pushing and pulling soda.
Learning effects started to show from the second session and reached a fairly stable level from the fifth to
sixth session (see Figure 10).
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Figure 10: Mean reaction times per condition.

Two-level analyses were used to assess individual differences in the trends over the 12 sessions. We
employed third-order orthogonal polynomial regression, with the random parameters b0 (intercept), b1
(linear), b2 (quadratic), and b3 (cubic). When applied to a quantitative factor at equally spaced levels, this
regression model yields an orthogonal decomposition of variance in the observed trend into a linear,
quadratic and cubic variance component. This two-level approach enables us to treat the regression
parameters as random, i.e., we estimate the means and variance of each parameter, under the assumption
that the parameters are normally distributed over the patients. The mean parameters values can be used to
convey the mean trend. The variance in the parameters is indicative of differences in the fitted trend
between the patients. The graph describing the mean trend of training effects was determined by the
following coefficients: mean (b0) = -4.61 (intercept; p < .001), mean (b1) = -3.29 (linear; p = .004), mean
(b2) = 4.32 (quadratic; p < .001) and mean (b3) = -2.41 (cubic; p = .042). Figure 11 shows the mean
trend.
In the fitted mean trend (Figure 11), the lowest value was found at session 6 with a predicted training
effect of -6.01 standardized ms. Note that this minimum pertains to the mean trend, and so it does not
represent the lowest value in each individual patient. Turning to the random effects, we note that there are
appreciable individual differences in the trend, as expressed in the estimated variance of the parameter
estimates: var (b0) = 50.85 (p < .001), var (b1) = 44.85 (p = .017), var (b2) = 44.35 (p = .018), and var
(b3) = 60.82 (p = .004). These variances indicate large individual differences in fitted trends (Figure 12).
Based on visual inspection of the individual trends, we identified three patients who were highly deviant
because their trends differed greatly from those of the other patients. These patients were considered to be
outliers and were deleted from the analyses.
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Figure 11: Fitted mean trend of predicted training effect.

Figure 12: Individually fitted trends of training effect.
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What predicts the speed of response? Based on the individually fitted trends, we identified four
patients as non-responders; they had the largest training effect in the first training session or showed no
variance over training sessions. We further identified seven patients as early responders; they showed the
highest predicted training effect in session 2, 3, or 4. Furthermore, 45 patients showed the highest
predicted training effect in session 5, 6, 7, or 8, and 43 patients in session 9, 10, 11, or 12. Peaks were
observed at session 5 (n = 25), session 8 (n = 12), session 9 (n = 14), and session 12 (n = 27; see
Table 10). We split the group of trained patients into two equally large groups (fast vs. slow responders),
on the assumption that two different training versions may be a feasible compromise between a single
version and many personalized versions. Fast responders reached the strongest training effect before
session 7, late responders between the seventh and the twelveths session. We subsequently computed a
logistic regression analysis to predict the dichotomy of fast vs. slow responding. As predictors, we
included severity and duration of the addiction (AUDIT score, duration of alcohol dependence, treatment
duration, number of previous detoxifications), gender, age, psychopathology (BDI, SCL-90-R), executive
control (Stroop), and the a-AAT prescore. None of the predictors were significant. Note that the number
of sessions needed to reach the highest predicted training effect did not predict treatment outcome,
analyzed by logistic regression (p = .118).
What predicts individual differences in trends of training? We analyzed possible moderators of the
coefficients of the fitted trends (gender, age, AUDIT, BDI, SCL-90-R, a-AAT prescore, years of
dependence, numbers of previous detoxifications, EC), by four different linear regression models with the
intercept, the linear, quadratic and cubic terms as dependent variables. No moderation was found,
meaning that the estimates of polynomial regression coefficients did not depend on the moderators.
Session

Frequency

Percent (%)

1
2
3
4
5
6
7
8
9
10
11
12
Total

3
0
1
4
27
8
8
16
10
1
2
28
108

2.8
0
0.9
3.7
25.0
7.4
7.4
14.8
9.3
0.9
1.9
25.9
100

Table 10: Frequency of the most efficient number of training sessions, based on individually fitted trends.

Do differences in trends of training predict treatment outcome? To predict outcome within the
trained group, we entered several potential predictors of outcome: The random parameters from the twolevel analysis (b0, b1, b2, b3), describing the individually fitted training effect curve, and the number of
the individual session with the strongest training effect. The coefficient b2 was a significant predictor of
treatment outcome B(.812) = -.208, p = .01. A decreased b2 value for unsuccessful patients is hard to
interpret in isolation from the other parameters of the function describing the mean trend. Figure 13
shows the predicted trend of training effects for successful verses unsuccessful patients. A visual
interpretation of the two slopes may suggest a slightly steeper decrease of the training effect value,
indicating a faster improvement for successful patients from session one to six. They seem to reach a
stronger training effect (lowest point of slope), but also seem to experience a stronger reduction of
training effects after session six (increase of the slope after session six). Note that the training effect
reached in session six did not significantly differ between the two groups, analyzed by independent
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Predicted fitted traning effect (push-pull in
standardized ms)

sample t-test (p = .113). To test whether the b2 value would add predictive power when entered next to
variables that may also predict treatment outcome, we entered the random parameters from the two-level
analysis and the individual optimum in training sessions in combination with several additional variables
as predictors of treatment outcome (dependent variable) into a logistic regression model. Additional
variables included information on the severity and duration of the addiction (AUDIT score, duration of
alcohol dependence, treatment duration, number of previous detoxifications) and information on gender,
age, psychopathology (BDI, SCL-90-R) and inhibitory control, and the change in bias (a-AAT postscore
minus a-AAT prescore). Significant predictors were the b2 coefficient, B (.707) = -.347, p = .031 and age,
B (.297) = -1.214, p = .022.
2

1
0

-‐1
-‐2
-‐3

Successful patients
Unsuccessful patients

-‐4
-‐5
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Figure 13: Mean fitted trend of training effect comparing successful to unsuccessful patients. Negative values
indicate a stronger training effect.

6.4

Discussion

The aim of the present study was to determine the optimal number of sessions of approach bias retraining
to maximize the change in bias, in alcohol dependent patients. The results we found were not simple, due
to great inter-individual variability in the optimal number of sessions. The mean number of sessions
needed to reach the strongest training effect was six, but note that the majority of patients had yet to reach
their plateau after six sessions, and a substantial minority still showed improvement up to the twelfths
session None of the predictors of the fast vs. slow dichotomy was significant. In addition, no predictor of
the individually fitted trends (i.e., of the random parameters) was significant. Next to age being a
predictor of treatment outcome, the b2 value (the random regression coefficient associated with the
quadratic component), but not the optimal number of training sessions, showed significant predictive
power. Moreover, executive control was not a significant predictor in any of the analyses. What does this
mean for implementing CBM?
Regarding the optimal mean number of training sessions being six, one has to keep in mind that
neither the highest predicted training effect nor the change in alcohol approach bias predicted treatment
outcome. While Wiers et al. (2011) did not find mediation of the clinical effect by the change in approach
bias, in a larger sample, Eberl et al. (2013) did find the expected mediation effect. The most practical
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suggestion for implementation of CBM programs would therefore be to take the peaks of the optimal
number of training sessions into account by setting the number of training sessions to five, nine or twelve,
depending on one’s resources. An alternative would be to calculate the gain online and develop an
adaptive program to optimize the number of sessions needed on an individual basis (as is typically done
in training of working memory; Klingberg, 2010). Unfortunately, we did not detect any variables
predicting the speed of response, the optimal number of training sessions, or any of the coefficients
describing the individually fitted trends, showing how little we know about how to change dominant
action tendencies. This remains a very important question for future research, because the answer would
allow for a much more efficient implementation of CBM programs. Note that this paper does not address
the question of the optimal number of training sessions needed to optimize relapse prevention, yet this is
an important field of future research.
Concerning possible predictors of treatment outcome, our results are rather difficult to interpret
because b2, the random regression coefficient associated with the quadratic component, was the only
significant predictor, yet isolated from the other coefficients. It may suggest that successful patients profit
faster and reach a stronger training effect throughout the training, even though this effect vanishes by the
end of the training. Yet this interpretation needs to be handled with caution. It is only based on a visual
interpretation of the slopes. Comparing the mean of the training effect reached in session six by
independent sample t-test did not yield significant results.
Perhaps surprisingly, our measure of executive control did not moderate the prediction of the speed of
response. This may be due to the variety of the classical Stroop task we used, which is probably easier
than the original (Stetter et al., 1994). A replication of this study using the original Stroop task or other
measures for inhibitory control such as the Go/No Go Task would be a reasonable next step.
In conclusion, rather than providing us with a definite number of optimal training sessions, the present
findings highlight the strong variability in learning curves in this approach bias retraining. It is an
interesting question whether this also applies to CBM in the treatment of other disorders. In addition,
many questions remain unanswered. One question is the timing of CBM, as incorporated in Cognitive
Behavioral Therapy (CBT). One link between CBT and CBM is repetitiveness and training. While
anxiety patients train their reactions to feared situations, alcohol dependent patients train their ability to
refuse alcohol in social situations. Training reactions and abilities may be a part of CBT that can easily be
combined with CBM, however, research has yet to confirm this idea. Further research is needed
concerning the prediction of individual responses to CBM, and concerning the implementation in
different fields of CBM. While this study focused on approach bias modification, results may be different
for attention bias modification. Finally, results in alcohol addiction may differ from the implementation of
CBM in anxiety disorders or other fields of application (see for a discussion of similar issues in
implementation in anxiety: Beard, Weisberg and Primack, 2011). Ultimately, an adaptive program seems
warranted, which could estimate an individual’s optimal level of training needed, based on the
individual’s performance.

CHAPTER 7
Summary and conclusion

Implicit processes in psychopathology

68

7

Summary and conclusion

Implicit cognitions are often biased in people suffering from mental disorders. This helps to explain the
somewhat irrational nature of pathological behavior. Great hope for the practical use of measuring
implicit cognitions arises from the prediction of pathological symptoms and behavior, as well as from the
prediction of treatment outcome. Research is making progress in predicting symptoms and treatment
outcome, highlighting cognitive biases, which are associated with stronger severity of symptoms and less
treatment success. This may help to understand important mechanisms of mental disorders and may
enable us to identify people at risk, people with need of more intensive support throughout treatment and
more generally it may help to identify new targets for treatment. Attempts to change maladaptive
cognitive biases by cognitive bias modification (CBM) programs have been successfully made in the field
of anxiety disorders and to some extend substance use disorders. Yet CBM programs have rarely been
implemented in treatment-as-usual protocols, assessing their practical value.
The aim of this thesis was to exemplary present studies demonstrating the use of implicit cognitions
for the prediction of symptoms and treatment parameters, and for complementing best practice treatment
protocols with CBM programs.

7.1

Implicit and explicit self-esteem and the prediction of symptoms and
treatment parameters

The studies presented in chapter two and three assessed the predictive value of implicit self-esteem (ISE)
and explicit self-esteem (ESE) for different disorder relevant parameters and treatment outcome. The first
study (chapter two) focused on the prediction of symptom severity, course of treatment, treatment
outcome and stability of treatment outcome in depressed patients undergoing an inpatient treatment
program.
The second study (chapter three) assessed the risk of comorbid nicotine dependence, its severity, the
probability of taking part in a smoking cessation program, and the success of this cessation program, in
alcohol dependent patients undergoing an inpatient alcohol abstinence-maintaining program.
In the study on depression participants were 31 patients undergoing a six-week program of inpatient
cognitive behavioral therapy. ISE and ESE were assessed at the beginning of treatment. Treatment
progress was measured by weekly BDI assessments. Outcome variables were severity of symptoms
throughout treatment (weekly BDI scores), course of improvement, treatment outcome (BDI score on
dismission) and stability of treatment effects (BDI score at four-month follow-up). Results were rather
clear-cut. Patients did not show negative ISE. Discrepancy of ISE and ESE was associated with higher
severity of symptoms throughout treatment and treatment progress was decelerated. Yet both, treatment
outcome and stability of treatment effect did not depend upon any aspect of self-esteem (SE).
In the study on nicotine dependence in alcohol dependent patients participants were 476 alcohol
dependent patients recruited from an inpatient treatment center. Participants were undergoing a threemonth program of cognitive behavioral therapy (CBT) aiming at maintaining alcohol abstinence. Of the
476 patients 368 were comorbid with nicotine dependence and 126 agreed to participate in a nicotine
cessation program, which was embedded in the standard treatment procedures. ISE and ESE were
measured at the beginning of treatment. Outcome variables were comorbidity with nicotine dependence,
severity of nicotine dependence (Fagerström score), participation in the nicotine cessation program,
success of cessation program (one-year follow-up). Results of this study were more complex and to some
extend contrary to results in the study on depression. High ESE as a predictor of comorbid nicotine
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dependence was out-ruled by age and other than in the study on depression discrepant SE was associated
with lower severity of smoking. SE did not predict participation in the nicotine cessation program. In
regard to effects of treatment outcome results of the two studies concurred, showing that measures of SE
were not predictive, yet in the case of comorbid nicotine dependence a trend was found for discrepant SE.
How can we explain the diversity of results? If discrepant SE were a general risk factor for mental
disorders, one would expect results to veer toward the same direction. Yet the manifoldness of results
suggests that ISE and ESE, as well as their interaction can be of very different impact, depending on
disorder specific mechanisms of onset and maintenance.
What role could self-esteem play in the context of depressive disorders? Depressive disorder can be
understood as a state of withdrawal from the outer world, characterized by negative thoughts about the
environment, other people and the self (Clark, Beck and Alford, 1999). This makes SE both, a symptom
of depressive disorders, as well as a risk factor, as people low in SE may be more vulnerable to selfdestructive interpretations of ambiguous situations. This in turn are typical targets of CBT treatment
protocols (e.g., Hautzinger, 2003), also giving SE important value as a direct treatment target.
Discrepancy of ISE and ESE could maybe mirror a low ability of self-reflection, which is an important
factor for treatment progress and change (Levy et al., 2006). The role of SE in depressive disorders is of
theoretical importance and well studied. Results of the presented study in this thesis on SE in depression
supports these theoretical considerations.
What role could SE play in the context of comorbidity of alcohol and nicotine dependence? The
situation is completely different in the case of nicotine dependence. For the development of nicotine
dependence multifarious pathways are discussed. Risk factors reach from peer pressure (Botvin et al.,
1994) and low efficacy in life skills to susceptibility to advertisement (Epstein et al., 1999). The role of
SE is hardly studied. Specifically regarding patients with comorbidity of alcohol and nicotine
dependence, being alcohol and nicotine dependent may be the result of a maladaptive coping mechanism
(drug-taking) in a great diversity of life-situations (e.g., stress, getting into touch with people, structuring
the day, taking regular breaks from work, etc.). SE may moderate a person’s ability to master these
situation, and may therefore serve as common vulnerability for alcohol and nicotine dependence. Yet the
direction of the moderation remains open. High SE could for one person lead to difficulties getting into
contact with other people, using smoking or drinking as a strategy and for another person it may
strengthen the urge to withdraw from social contact increasing the chances for not-smoking and notdrinking. There is no research on the role of SE for comorbidity of alcohol and nicotine dependence and
research on the relationship between SE and smoking is respectively controversial. While some studies
find low SE to be associated with a lower risk for smoking (e.g., Glendinning and Inglis, 1999), others
associated low SE with increased risk of smoking (e.g., Botvin et al., 1994) The influence of SE for the
development of nicotine dependence is therefore less direct and much more complex than for the
development of depression.
CBT treatment focuses on the identification of risk situations and the training of abilities to withstand
the urge to smoke (Kröger and Gradl, 2007). Yet SE is not directly addressed in treatment. On an
individual level, the development of nicotine dependence and typical risk situation can be very manifold,
which may even suggest that the role of ISE and ESE may strongly depend on the individual’s pathway of
developing nicotine dependence and personal risk situations. This explains the complexity of results. To
be able to draw practical conclusions for treatment, the causality of the reported associations needs to be
clarified.
Limitations. Interpreting the results of the two studies some limitation have to be considered. The
sample size of depressive patients was rather low and patients received individualized treatment. While
the number of therapy sessions was controlled for, especially the content of the individual therapy
sessions cannot be controlled and may differ between patients with congruent vs. discrepant SE. This
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gives the study high external validity, yet aiming at understanding underlying mechanisms it decreases
internal validity. While the study on nicotine dependence profits from a large sample size it faces the
problem, that patients main aim in treatment was not nicotine abstinence but maintaining alcohol
abstinence. Results may be different when persuing nicotine abstinence only. Yet comorbidity of alcohol
and nicotine dependence is a tremendous risk factor for mortality and disability (Hurt et al., 1996), which,
from a public health perspective, makes this subsample an important one to focus on. A problem both
studies, and probably all studies on ISE face, concerns the measurement of ISE. Up to now ISE is always
a relative measure as a patient is high or low in ISE compared to other members of the sample. When
addressing discrepancy of SE, this leads to statistical analyses using the interaction term of ISE and ESE
for prediction rather than absolute categories of congruent and discrepant SE, which does not solve the
problem of sample-dependent results. An interesting question is how discrepant SE would influence
mental disorders, if it was possible to identify patients with high vs. low ISE on a population based norm,
just like we do, when assessing ESE with questionnaires.
How do these two studies add to the state of knowledge? The aim of the two presented studies was to
investigate the predictive power of ESE and ISE, mainly on treatment success but also the course of
treatment and symptom severity, because being able to predict may be of practical use for identifying
people at high risk for development or relapse and for identifying people with need of more vs. less
intensive support throughout treatment.
The study on depression yielded clear cut and promising findings. People with discrepant SE may
need more therapeutic assistance than patients with congruent SE, as practical implications shorter
treatment time for patients with congruent SE can be discussed. Yet, one has to keep in mind, that this
was one of the first studies addressing matters of prediction in treatment of depression and it is based on a
rather small sample size as mentioned before. The next step, before drawing practical suggestions, is to
replicate these findings with a larger sample size, testing for stability of results. Further implicit measures
as of now are not applicable on an individual level, which is what would need to be done, when wanting
to use them as a diagnostic tool. Most implicit measures rely on reaction time measures, with low retest
reliability on individual level.
The study on nicotine dependence raises a lot more questions. The results of this study demonstrated
that very little is known about the manner of the association between SE and smoking. An interesting
question may be, whether the role of ISE and ESE differs for different trajectories of developing nicotine
dependence or for different typical risk situations. Future studies on the role of ISE may need to
differentiate between different subgroups of smokers based on these aspects. The major gain of the study
presented is the demonstration of the complex underlying structure of the predictive power of ESE and
ISE and the conclusion that discrepant SE can not be regarded as a general risk – factor, which potentially
makes any disorder more sever or harder to treat.
On a final note. According to the dual process model, proposed by Strack and Deutsch (2004), both
reflective and impulsive processes influence human behavior. Maladaptive implicit processes can
potentially explain the irrational nature of psychiatric disorders, as they run automatically and do not
depend upon rational reasoning. Both studies demonstrate the potential of exploring processes of the
impulsive system (implicit processes) to gain a better understanding of disorder relevant mechanisms.
Yet, how one and the same implicit cognition (e.g., ISE) influences the onset, course or treatment of a
psychiatric disorder is highly disorder specific, as exemplarily highlight by the diverging findings of the
two studies. It depends upon the nature of the disorder, disorder up-holding mechanisms and disorder
specific vulnerability factors. This stresses the necessity of disorder specific research, but also suggests
the possibility of identifying people at high-risk. For some psychiatric disorder (here demonstrated for
depression), measuring implicit processes may be a useful future tool to predict the course of treatment,
identifying patients who need less vs. more time and attention.
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Cognitive bias modification in alcohol dependent patients

In the chapter four, five and six, three studies on cognitive bias modification in alcohol dependent
patients were presented. The first study (chapter four) was a large-scale randomized control trial in a
sample of 214 alcohol dependent patients of an inpatient treatment setting, targeting their implicit alcohol
approach and avoidance tendency. The alcohol approach bias was measured at the beginning and in the
end of treatment, with the alcohol Approach-Avoidance Task (a-AAT). Further an Implicit Association
Test (IAT) with approach and avoidance dimension was applied pre and post treatment to test for
generalization effects of the CBM effects. Patients were randomized to an experimental group and two
control groups (one placebo and one group without training). The CBM (a training version of the a-AAT)
was administered in the experimental group and was constructed as treatment add-on to the best practice
treatment protocol (CBT). It consisted out of four sessions of alcohol avoidance training. Outcome
variables were the alcohol approach and avoidance association at posttest, measured with a-AAT
including new and old items, the alcohol approach-avoidance association measured with the IAT, to test
for generalization effects to a different measure, and relapse rates at one-year follow-up. Results showed
that patients did not show a clear initial alcohol approach bias, yet CBM succeeded in creating a
significant alcohol avoidance bias in the experimental group. Effects generalized to different stimuli and a
different measure (IAT). Yet most importantly, long-term effects showed to reduce relapse rates by about
13% compared to the controls.
The second study (chapter five) was a successful replication study, with extensions. Participants were
509 alcohol dependent patients of an inpatient treatment setting, receiving three months of CBT –
equivalent to the first study. Patients were randomized to an experimental group, receiving the same CBM
as the experimental group of the previous study or the control group received treatment-as-usual, without
CBM. A placebo group was not administered. The alcohol approach and avoidance tendency was
measured pre and post treatment using the a-AAT. For CBM again a training version of the a-AAT was
used, administering 12 sessions of training. As in the previous study the pre treatment assessment did not
reveal a clear alcohol approach bias, yet again CBM produced a significant alcohol avoidance bias in the
experimental group. In the experimental group relapse rates were by about 10% lower compared to the
control. The effect of CBM on treatment outcome was mediated by the achieved change in alcohol
approach bias, which can be considered to be a proof for the causal effect of the CBM to reduce relapse.
The study further tried to identify predictors of successful CBM. Relevant information (e.g., age, gender,
questionnaires on severity of symptoms, number of previous detoxification, cognitive control abilities)
was assessed at pretest. The amount of bias change was stronger for patients with stronger alcohol
approach bias in the beginning of treatment and longer treatment durations. The study further identified
older patients to be most likely to be successfully retrained in terms of long-term training effects
(relapse). Cognitive control abilities were not predictive in any case.
Motivated by the promising results of the first two studies (chapter four and five), the third and final
study (chapter six) addressed practical issues on the implementation of an alcohol approach-avoidance
training for alcohol dependent patients with a special focus on the optimal number of training sessions.
Participants were a subsample (111 alcohol dependent patients) of the second study (chapter four). Every
training session was introduced with a short a-AAT assessment to evaluate training effects that had been
achieved up to that point. Further additional information (same as in the second study) was collected pre
treatment with the purpose of identify predictors of learning curves and optimal number of training
sessions. On average the peak of training effect was reached after session 6, yet there was great interindividual variability. Descriptive analyses revealed peaks for five, nine and twelve sessions, which
brings the discussion to the possibility of tailored training on the basis of individual needs. Yet
unfortunately the prediction of learning curves or optimal number of training sessions failed.
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Limitations. When interpreting results from the presented studies some limitations should be
acknowledged. Both randomized control trials were conducted in the same clinic. Both, research group as
well as clinical professionals, were identical for the two studies. Therefore it remains unclear how or if
setting specific aspects, such as motivating strategies of the therapists or the embedding in CBT, are
confounded with effects of the study. A necessary next step to validate these very promising results is the
replication in different settings. Further both studies lack information on survival curves, which can give
more detailed information on the effects of CBM on relapse in future research. The interpretation of
results from the second study (chapter five) is limited because it lacks a placebo control group. Both, the
second and the third study (chapter five and six) included a variation of the Stroop task as a measure for
cognitive control abilities, which did not moderate the effects of CBM. This is a surprising outcome as
previous research of Wiers and colleagues repetitively found moderating effects (e.g., Wiers et al., 2013).
The use of the original Stroop or other well-established measures for cognitive control, seems to be
advisable for future research.
How do these two studies add to the state of knowledge? The two clinical randomized control trial
studies are of crucial importance for research on CBM, since they are the first ones to embody CBM into
existing treatment protocols leading to a significant improvement in relapse rates. It highlights the
importance of combining reflective and impulsive components of treatment as suggested by the dual
process model of Strack and Deutsch (2004). Despite the success of approach and avoidance bias
modification, some of the results of our studies demonstrate that we are still at the beginning of
understanding how CBM works and why it can lead to these significant effects. Results of the third study
presented in the sixth chapter demonstrated just how much more we have to learn about the underlying
mechanisms of CBM. Learning curves were of great variability and parameters of learning curves were
mostly not predictive of effects of CBM, suggesting that, there are many questions left open. What
influences the learning process? Who will need how many training sessions? What determines the success
of the training? Studies including pre and post brain scans could be of essential value to clarify
corresponding changes in brain activity.
As to now, we have first evidence that CBM is of considerable clinical relevance, we have theoretical
models that explain, why addressing implicit processes may be very important for changes in behavior
(Strack and Deutsch, 2004), yet, we lack knowledge about the underlying mechanisms. This may not be a
problem as it is common in the treatment of mental disorders (Kazdin, 2007), yet it also suggests that
there is still a lot of potential to increase the effectiveness of CBM along with a better understanding of it.
The value of the third (chapter six) and partially the second study (chapter five) are practical
implications for the implementation of CBM. The second study identified factors, which are associated
with a higher chance of effects from CBM on relapse rates. In a situation of limited time and resources it
may be efficient to first retrain older patients and those with greater pretest approach bias. And yet again,
up to now, we cannot explain, why older patients seem to be more successful. From results of the first
study we can conclude that a large number of training sessions may not be necessary for every patient. A
considerable number of patients reached their individual peak of training effect before the twelfths
session. Great inter-variability calls for a flexible strategy, maybe adjusting the number of training
sessions based on the previous learning progress. These are important results in terms of efficient
allocation of resources. Results from the three studies presented, suggest a lot of interesting future
directions of research:
CBM under cue exposure. One of the most surprising results was, that both randomized control trials
did not find the assumed approach bias for alcohol at pretest. Still, training avoidance tendencies was
beneficial. This may be explained by the existence of competing behavioral schemata. Withdrawal
symptoms and the expectancy of fast relief may trigger automatic approach behavior, while negative
emotional aspects associated with being drunk may activate automatic avoidance behavior. The activation
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of behavioral schemata may depend on factors such as mental load, situational cues or biological needs
(cf., Strack and Deutsch, 2004). If alcohol dependent people really hold both, automatic approach and
avoidance tendencies towards alcohol, of comparable strength, one interesting question is, whether the
activation of the approach schemata (e.g., by cue or mood exposure) during the process of CBM may
increase the achieved change of bias. As suggested from results in the second study, this could in turn
increase its effect on relapse rates.
Combining different CBM programs. As proposed by Strack and Deutsch (2004) the impulsive
system may comprise different sorts of implicit processes (implicit attention, implicit associations,
implicit interpretation, implicit motivational orientations). This suggests that targeting more than one
implicit process may increase the training effects on actual behavior. We know from the literature that
alcohol dependent patients show a significant attentional bias for alcohol related cues (Field et al., 2013).
Some promising results on attentional bias modification in alcohol dependence emerge from a study by
Schoenmakers et al. (2010). They conducted a clinical randomized control trial with an attentional bias
modification program as treatment add-on and found a delay in relapse of more than one month, yet no
effect on three-month follow-up data. Further they reported on an increased efficacy of treatment for
patients who had received CBM, in terms of successful early discharge. This leads to the question,
whether combined attentional and approach bias modification, which have both shown to be effective on
its own, will lead to an increase of effects on relapse rates.
Internet-based CBM. Problems of transferring effects of CBM to real life may be addressed by
offering Internet-based training as been done by Carlbring et al. (2012) for attentional bias modification
in social anxiety. Yet unfortunately without success, suggesting that attentional bias modification is more
effective, when implemented in a clinical setting. Internet based CBM may be effective though when
started in a clinical setting and continued on after treatment, further its effectiveness should be assessed
for approach and avoidance modification.
CBM in other substance use disorders. Finally, positive results for the CBM of motivational approach
and avoidance orientations in the field of alcohol dependence should encourage research to test its
effectiveness on other substance use disorders. Proposing similar underlying approach and avoidance
tendencies this seems to be a necessary and promising next step.
Practical issues of implementation. The third study (chapter six) addressed issues on practical
implications, giving some first suggestions for the optimal number of training sessions. Apart from the
fact that replication studies are needed and future research could further try to identify predictors of the
optimal number of training sessions, a lot of other practical questions are still unanswered. How should
training sessions be spaced? How many training sessions can be missed? Should CBM be offered in the
beginning of inpatient treatment programs, in the end or both?
In conclusion. The randomized control trials add significant value to the state of research. They are
the first to detect replicable long-tern effects of CBM. The great clinical relevance becomes obvious when
keeping in mind that the achieved improvement of relapse rates is an effect that comes on top an already
quite successful intervention (three months of inpatient CBT). Yet, results need to be replicated in
different clinical settings. The study on practical issues of implementing CBM allows some first
suggestions for the optimal amount of training sessions, which may need to be flexible, depending on the
patients learning progress, it further pointed out that much more research seems to be needed to
understand underlying learning mechanisms of CBM.
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7.3

Conclusion and practical implications

Time for a new wave in cognitive behavioral therapy? Implicit processes have exponentially gained
attention within the last decade of research. They became crucial for explaining the development and
maintenance of mental disorders and introduce new treatment targets (cognitive biases) as well as
methods to address these (CBM). This thesis presented studies, which exemplary demonstrate the value
implicit processes have for both, the prediction of symptoms, pathological behavior and treatment
outcome, and for the improvement of treatment outcome by the application of CBM. Yet, they also
demonstrated that we are still at the beginning, trying to understand underlying mechanisms and
conditions for optimal application.
Practical implications. Concerning the prediction of the course of treatment and treatment outcome
the predictive power of implicit processes is rather small and to a great extend depending on the targeted
diagnoses, yet implicit processes have a potential to become a useful tool to predict dysfunctional
behavior. With further research the assessment of implicit processes may be used to identify people at
high risk for developing mental disorders, opening up new possibilities for early interventions. Implicit
SE may be a promising trans-diagnostic approach, which in the combination with ESE successfully
predicted the course of treatment in depressive patients but may also be worth to explore in the context of
other disorders. Developing assessment tools validly measuring implicit processes on individual bases
seems to be one of the most important challenges in this field of future research.
The most promising field of the application of implicit processes is the field of CBM. Here implicit
processes and their modulation assume a definite form as a very powerful treatment-add on, with
astonishing long-term effects. As presented, the modification of approach and avoidance tendencies may
be especially successful. Future research on the implementation and conditions of successful application
may introduce implicit cognitions to become a new wave of CBT.

CHAPTER 8
Samenvatting en conclusie11
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Samenvatting en conclusie

Impliciete cognities zijn bij mensen die lijden aan psychische stoornissen vaak vertekend. Dit helpt om de
enigszins irrationele aard van pathologisch gedrag te verklaren. Uit de voorspelling van pathologische
symptomen en gedrag, en uit de voorspelling van behandeluitkomsten rijst goede hoop voor de praktische
bruikbaarheid van het meten van impliciete cognities. Onderzoek boekt vooruitgang in het voorspellen
van symptomen en behandeluitkomsten, daarbij cognitieve vertekeningen onderstrepend, welke
geassocieerd zijn met sterkere ernst van symptomen en met minder behandelsucces. Dit kan helpen om
belangrijke mechanismen bij psychische stoornissen te begrijpen, en kan ons in staat stellen om te
identificeren welke mensen een verhoogd risico hebben om een stoornis te ontwikkelen, welke mensen
intensievere ondersteuning nodig hebben gedurende de behandeling and meer in het algemeen kan het
helpen om nieuwe behandeldoelen te identificeren. Pogingen om verstoorde cognitieve vertekeningen te
veranderen met ‘cognitive bias modification’ (verandering van cognitieve vertekening, CBM)
programma’s zijn succesvol gebleken bij angststoornissen en in beperkte mate ook bij stoornissen in
middelenmisbruik. Tegelijkertijd worden CBM programma’s zelden geïmplementeerd in de gebruikelijke
behandelprotocollen, om de praktische meerwaarde te kunnen onderzoeken.
Het doel van deze these was om met exemplarische studies de bruikbaarheid van impliciete cognities
in het voorspellen van symptomen en behandelparameters aan te tonen, evenals de bruikbaarheid voor het
aanvullen van best practice behandelprotocollen met CBM programma’s.

8.1

Impliciete en expliciete ‘self-esteem’ (zelfwaardering) en de voorspelling van
symptomen en behandelparameters

De studies die gepresenteerd worden in hoofdstuk 2 en 3 maten de voorspellende waarde van impliciet
‘self-esteem’ (ISE) en expliciete ‘self-esteem’ (ESE) voor verschillende stoornisrelevante parameters en
behandeluitkomst. De eerste studie (hoofdstuk 2) richt zich op de voorspelling van ernst van symptomen,
verloop van de behandeling, behandeluitkomst en stabiliteit van behandeluitkomsten bij depressieve
patiënten die een klinisch behandelprogramma ondergaan. De tweede studie (hoofdstuk 3) mat het risico
van comorbide nicotineafhankelijkheid, de ernst daarvan, de waarschijnlijkheid van deelname aan een
stoppen-met-roken behandeling, en het succes van deze stoppen-met-roken behandeling bij
alcoholafhankelijke patiënten die een klinische behandeling ondergaan voor alcohol abstinentie en het
vasthouden van alcohol abstinentie.
In de studie naar depressie waren de deelnemers 31 patiënten die een zes weken durend klinisch
programma van cognitieve gedragstherapie ondergingen. ISE en ESE werden gemeten bij start van de
behandeling. Voortgang van de behandeling werd wekelijks gemeten met de BDI. Uitkomstmaten waren
ernst van de symptomen gedurende de behandeling (wekelijkse BDI scores), verloop van verbetering,
behandeluitkomst (BDI scores bij ontslag) en stabiliteit van de behandeleffecten (BDI scores bij vier
maanden follow-up). De resultaten waren behoorlijk duidelijk. Patiënten lieten geen negatieve ISE zien.
Discrepanties tussen ISE en ESE waren gerelateerd aan hogere ernst van de klachten gedurende de
behandeling, en behandelvoortgang was vertraagd. Tegelijkertijd waren zowel behandeluitkomst als
stabiliteit van behandeluitkomsten niet afhankelijk van welk aspect van ‘self-esteem’ (SE) dan ook.
The second study (chapter three) assessed the risk of comorbid nicotine dependence, its severity, the
probability of taking part in a smoking cessation program, and the success of this cessation program, in
alcohol dependent patients undergoing an inpatient alcohol abstinence-maintaining program.
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In de studie naar nicotineafhankelijkheid bij alcoholafhankelijke patiënten waren deelnemers 476
alcoholafhankelijke patiënten die geworven werden bij een klinische behandelinstelling. Deelnemers
ondergingen een drie maanden durend programma van cognitieve gedragstherapie (CGT) gericht op het
vasthouden van alcohol abstinentie. Van de 476 patiënten hadden 368 een comorbide
nicotineafhankelijkheid, en stemden 126 toe in deelname aan een stoppen-met-nicotine programma. Dit
programma was ingebed in de standaard behandelprocedures. ISE en ESE werden bij de start van de
behandeling gemeten. Uitkomstvariabelen waren comorbiditeit met nicotineafhankelijkheid, ernst van
nicotineafhankelijkheid (Fagerström score), deelname aan het stoppen-met-nicotine programma, succes
van het stoppen-met-nicotine programma (een jaar follow-up). De resultaten van deze studie waren
complexer en in bepaalde mate tegengesteld aan de resultaten van de studie bij depressie. Hoge ESE werd
als voorspeller voor comorbide nicotineafhankelijkheid uitgesloten door leeftijd, en anders dan in de
studie bij depressie was een discrepant SE geassocieerd met lagere ernst van roken. SE voorspelde
deelname aan een stoppen-met-nicotine programma niet. Wat betreft de effecten van behandeluitkomsten
kwamen de twee studies overeen. Ze lieten zien dat maten van SE niet voorspellend waren, maar dat in
het geval van comorbide nicotineafhankelijkheid wel een trend werd gevonden voor een discrepant SE.
Hoe kunnen we de verschillende resultaten verklaren? Als discrepant SE een algemene risicofactor
zou zijn voor psychische stoornissen, dan zou men verwachten dat de resultaten in dezelfde richting
zouden neigen. Echter, de veelheid aan resultaten suggereert dat ISE en ESE, evenals hun interactie,
afhankelijk van de stoornisspecifieke mechanismen van ontstaan en instandhouding, van sterk
verschillende invloed kunnen zijn.
Welke rol zou ‘self-esteem’ kunnen spelen in de context van depressieve stoornissen? Depressieve
stoornissen kunnen begrepen worden als een staat van terugtrekking uit de buitenwereld. De stoornis
wordt gekarakteriseerd door negatieve gedachten over de omgeving, andere mensen en zichzelf (Clark,
Beck en Alford, 1999). Dit maakt SE zowel een symptoom als een risicofactor voor depressieve
stoornissen, omdat mensen met lage SE mogelijk kwetsbaarder zijn voor zelfdestructieve interpretaties
van ambigue situaties. Dit zijn vervolgens weer de gebruikelijke doelen binnen CBT behandelprotocollen
(bijv., Hautzinger, 2003), waardoor SE ook belangrijke waarde heeft als direct behandeldoel.
Discrepanties van ISE en ESE zouden mogelijk een laag vermogen tot zelfreflectie weergeven, wat een
belangrijke factor is in de voortgang en verandering in de behandeling (Levy et al., 2006). De rol van SE
bij depressieve stoornissen is van theoretisch belang en is goed onderzocht. De resultaten van de huidige
studie naar depressie in deze these ondersteunen deze theoretische overwegingen.
Welke rol zou SE kunnen spelen in de context van comorbiditeit van alcohol- en
nicotineafhankelijkheid? De situatie is compleet anders in het geval van nicotineafhankelijkheid. Voor
de ontwikkeling van nicotineafhankelijkheid worden zeer verschillende ontwikkelingspaden besproken.
Risicofactoren gaan van druk van ‘peers’ (Botvin et al., 1994) en laag effectieve
levensvaardigheden tot gevoeligheid voor reclame (Epstein et al., 1999). De rol van SE is nauwelijks
onderzocht. Specifiek voor patiënten met comorbide alcohol- en nicotineafhankelijkheid zou de
afhankelijkheid van alcohol en nicotine het resultaat kunnen zijn van slechte copingmechanismen (zoals
het nemen van drugs) in een grote diversiteit van alledaagse situaties (bijv., stress, in contact komen met
andere mensen, structuur aanbrengen in je dag, het regelmatig pauzes nemen op je werk, etc.). SE kan de
mogelijkheid van een persoon modereren om goed met deze situaties om te gaan, en kan op die manier
een kwetsbaarheidfactor zijn voor alcohol- en nicotineafhankelijkheid. Hoge SE kan voor de ene persoon
leiden tot moeilijkheden om met andere mensen in contact te komen, waarbij roken en drinken als een
strategie gebruikt worden, terwijl het voor de andere persoon de neiging versterkt om zich terug te
trekken uit sociale contacten, waardoor de kans op niet-drinken en niet-roken vergroot wordt. Er is nog
geen onderzoek gedaan naar de rol van SE bij comorbiditeit van alcohol- en nicotineafhankelijkheid, en
onderzoek naar de relatie tussen SE en roken is controversieel. Waar sommige studies vinden dat lage SE
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is geassocieerd met een laag risico op roken (bijv. Glendinning en Inglis, 1999), vinden andere studies dat
lage SE geassocieerd is met een verhoogd risico op roken (bijv., Botvin et al., 1994). De invloed van SE
op het ontwikkelen van nicotineafhankelijkheid is daarmee mindere direct en ingewikkelder dan voor het
ontwikkelen van depressie.
CBT behandeling richt zich op het identificeren van risicosituaties en het trainen van het vermogen om
de drang om te roken te weerstaan (Kröger en Gradl, 2007). Maar SE wordt niet direct aangesproken in
de behandeling. Op een individueel niveau kunnen de ontwikkeling van nicotineafhankelijkheid en
typische risicosituatie veelvoudig zijn, wat erop kan duiden dat de rol van ISE en ESE mogelijk sterk
afhangt van het individuele ontwikkelingspad voor de nicotineafhankelijkheid en van de persoonlijke
risicosituaties. Dit verklaart de complexiteit van de resultaten. Om praktische conclusies te kunnen
trekken voor de behandeling moet de causaliteit van de gerapporteerde associaties worden opgehelderd
Beperkingen. In het interpreteren van de resultaten moeten enkele beperkingen in acht genomen
worden. De steekproefgrootte van de depressieve patiënten is behoorlijk laag en patiënten kregen een
geïndividualiseerde behandeling. Hoewel het aantal sessies gecontroleerd was, kon de inhoud van de
individuele therapiesessies niet worden gecontroleerd en zouden deze kunnen verschillen tussen
congruent en discrepant SE. Dit maakt de studie sterk extern valide, maar hierdoor vermindert de interne
validiteit. Hoewel de studie met nicotineafhankelijkheid het voordeel kent van een grote
steekproefgrootte, was hier het probleem dat het hoofddoel in therapie van deze patiënten niet de
nicotineafhankelijkheid was maar het onderhouden van alcohol abstinentie. De resultaten zouden anders
kunnen zijn wanneer enkel nicotine abstinentie werd nagestreefd. Tegelijkertijd is comorbiditeit van
alcohol- en nicotineafhankelijkheid een enorme risicofactor voor mortaliteit en handicap (Hurt et al.,
1996), wat deze gecombineerde groep, vanuit maatschappelijk gezondheidskader beschouwd, een
belangrijke groep maakt om zich op te richten. Een probleem waar beide studies (en waarschijnlijk alle
studies gericht op ISE) tegenaan liepen gaat over het meten van ISE. Tot nu toe is ISE altijd beschouwd
als een relatieve maat waarin patiënten hoog of laag ISE zijn ten opzicht van andere
steekproefdeelnemers. Wanneer je de discrepantie in SE wilt aanspreken, leidt dit tot een statistische
analyse waarin de interactie tussen ISE en ESE wordt gebruikt voor de voorspelling in plaats van de
absolute categorieën van congruent en discrepant SE. Dit lost het probleem van steekproefafhankelijke
resultaten niet op. Wanneer het mogelijk is om patiënten met hoge versus lage ISE te identificeren op
basis van populatiegebaseerde normen (zoals we ook doen wanneer ESE met vragenlijsten wordt
vastgesteld), zou het een interessante vraag zijn hoe een discrepant SE psychische stoornissen zou kunnen
beïnvloeden.
Hoe dragen deze twee studies bij aan de huidige stand van zaken? Het doel van de twee
gepresenteerde studies was om de voorspellende kracht van ESE en ISE te onderzoeken, in eerste
instantie met betrekking tot behandelsucces maar ook met betrekking tot het verloop van de behandeling
en ernst van symptomen. Dit omdat dergelijke voorspellingen praktisch bruikbaar kunnen zijn in het
identificeren van mensen met verhoogd risico voor de ontwikkeling van of terugval in de stoornis en voor
het identificeren van mensen met behoefte aan minder versus meer intensieve steun gedurende de
behandeling.
De studie bij depressie leidde tot duidelijker en veelbelovende resultaten. Mensen met een discrepant
SE hebben mogelijk meer therapeutische ondersteuning nodig dan patiënten met een congruent SE. Als
praktische uitkomst hieruit kan een verkorte behandelduur voor patiënten met een congruent SE worden
bekeken. Tegelijkertijd moet men in gedachten houden dat dit slechts een van de eerste studies is die zich
richt op voorspelling in de behandeling van depressie, en dat het (zoals eerder gezegd) gebaseerd is op
een behoorlijk kleine steekproefgrootte. Voordat praktische conclusies getrokken mogen worden moeten
als eerste stap de huidige bevindingen worden gerepliceerd in een grotere steekproef, om zo de stabiliteit
van de resultaten te toetsen. Verder zijn op dit moment impliciete maten nog niet toepasbaar op
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individueel niveau, wat wel nodig zou zijn om bruikbaar te zijn als diagnostisch instrument. De meeste
impliciete maten zijn gebaseerd op reactietijden, met lage test-hertest betrouwbaarheid op individueel
niveau.
De studie naar nicotineafhankelijkheid doet meer vragen rijzen. De resultaten van deze studie laten
zien dat zeer weinig bekend is over de wijze van associatie tussen SE en roken. Een mogelijk interessante
vraag zou kunnen zijn of de rol van ISE en ESE verschillend is voor verschillende trajecten in de
ontwikkeling van nicotineafhankelijkheid, of voor verschillende types risicosituaties. Toekomstige
studies naar de rol van ISE moeten, gebaseerd op deze aspecten, mogelijk differentiëren tussen
verschillende subgroepen van rokers. Het grootste winstpunt van de studie is dat wordt aangetoond dat de
onderliggende structuur van de voorspellende kracht van ESE en ISE complex is, en dat wordt
aangetoond dat een discrepant SE niet als algemene risicofactor kan worden beschouwd (wat elke
stoornis mogelijk ernstiger zou maken en mogelijk moeilijker te behandelen).
Tot besluit. Volgens het ’dual processing model’ (duaal verwerkingsmodel) zoals voorgesteld door
Strack en Deutsch (2004) beïnvloeden zowel reflectieve als impulsieve processen het menselijk gedrag.
Vertekende impliciete processen kunnen mogelijk de irrationele aard van psychiatrische stoornissen
verklaren, omdat deze automatisch verlopen en niet gebaseerd zijn op weloverwogen redeneren. Beide
studies tonen de meerwaarde aan van het verkennen van processen in het impulsieve systeem (impliciete
processen) om op deze manier een beter begrip te verwerven over stoornisrelevante mechanismen.
Tegelijkertijd is het sterk stoornisspecifiek hoe een en hetzelfde impliciete proces (zoals bijvoorbeeld
ISE) de start, het verloop en de behandeling van een psychiatrische stoornis beïnvloedt, zoals onder
andere duidelijk wordt uit de uiteenlopende bevindingen van de beide studies. Het hangt af van de aard
van de stoornis, de stoornis in stand houdende mechanismen en stoornisspecifieke kwetsbaarheidfactoren.
Dit benadrukt de noodzaak voor stoornisspecifiek onderzoek, maar wijst ook op de mogelijkheid om
mensen met een verhoogd risico te identificeren. Voor sommige psychiatrische stoornissen (zoals hier is
laten zien voor depressie) kan het meten van impliciete processen een toekomstig bruikbaar instrument
zijn om het verloop van de behandeling te voorspellen, en om patiënten te identificeren die minder dan
wel meer tijd en aandacht nodig hebben.

8.2

‘Cognitive bias modification’ in alcoholafhankelijke patiënten

In de hoofdstukken 4, 5, en 6 werden drie studies gepresenteerd over ‘cognitive bias modification’ bij
alcoholafhankelijke patiënten. De eerste studie (hoofdstuk 4) betrof een grootschalige gerandomiseerd
gecontroleerde studie bij een steekproef van 214 alcoholafhankelijke patiënten van een klinische
behandelsetting, die zich richtte op hun impliciete alcohol toenaderings- en vermijdingstendensen. De
alcohol toenaderingsafwijking werd met de ‘alcohol Approach-Avoidance Task’ (alcohol toenaderings
en vermijdingstaak; a-AAT) gemeten bij het begin en bij het einde van de behandeling. Ook werd bij start
en einde van de behandeling een ‘Implicit Assocation Test’ (impliciete associatie test; IAT) afgenomen
om voor generaliserende CBM effecten te testen. Patiënten werden gerandomiseerd in een experimentele
groep en twee controlegroepen (een placebogroep en een groep zonder training). De CBM (een training
versie van de a-AAT) werd toegepast in de experimentele groep, en was ontworpen als een toevoeging op
het best practice behandelprotocol (CGT). De CBM bestond uit vier sessies van
alcoholvermijdingstraining. Uitkomstvariabelen waren de alcohol toenaderings- en vermijdingsassociaties
bij de nameting, zoals gemeten met de a-AAT (waarin nieuwe en oude items werden gebruikt), en zoals
gemeten met de IAT om voor generalisatie van het effect te testen met een ander meetinstrument. Ook
werden terugvalpercentages gemeten met een een jaar follow-up. Resultaten lieten zien dat patiënten geen
directe initiële toenaderingsafwijking hadden voor alcohol, maar dat CBM erin slaagde om een
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significante alcohol vermijdingsafwijking te creëren in de experimentele groep. Deze effecten
generaliseerden naar andere stimuli en naar een ander meetinstrument (de IAT). Bovendien lieten lange
termijn effecten zien dat terugvalpercentages met ongeveer 13% verminderden in vergelijking met de
controles.
De tweede studie (hoofdstuk 5) was een succesvolle replicatiestudie, met uitbreidingen. Deelnemers
waren 509 alcoholafhankelijke patiënten van een klinische behandelsetting, die drie maanden CGT
ontvingen –vergelijkbaar met de eerste studie. Patiënten werden gerandomiseerd naar een experimentele
groep, waarin ze dezelfde CBM ontvingen als de experimentele groep van de vorige studie, of de
controlegroep die ‘treatment-as-usual’ (behandeling zoals gebruikelijk) ontving zonder CBM. Een
placebogroep werd niet toegepast. De alcohol toenaderings- en vermijdingsneiging werd bij start en einde
behandeling gemeten met de a-AAT. Voor de CBM werd opnieuw een trainingsversie van de a-AAT
gebruikt, bestaande uit 12 trainingssessies. Net zoals in de voorgaande studie liet de meting bij start
behandeling geen duidelijke alcohol toenaderingsvertekening zien, maar wederom resulteerde de CBM in
een significante alcohol vermijdingsvertekening in de experimentele groep. In de experimentele groep
waren de terugvalpercentages ongeveer 10% lager dan bij de controles. Het effect van CBM op
behandeluitkomst werd gemedieerd door het bereikte verschil in de alcohol toenaderingsvertekening, wat
opgevat kan worden als een bewijs voor het causale effect van de CBM op het verminderen van terugval.
De studie probeerde bovendien predictoren voor succesvolle CBM te identificeren. Relevante informatie
(zoals bijvoorbeeld leeftijd, geslacht, vragenlijsten over de ernst van de symptomen, aantal voorgaande
ontgiftigingen, vermogens van cognitieve controle) werd bij de voormeting gemeten. De mate van
verandering in vertekening was sterker voor patiënten met een sterkere alcohol toenaderingsvertekening
bij start van de behandeling, en met langere behandelduur. De studie identificeerde verder dat oudere
patiënten de meeste kans hadden op het succesvol hertrainen in termen van lange termijn
trainingseffecten (terugval). Vermogens van cognitieve controle waren in geen geval voorspellend.
Gemotiveerd door de veelbelovende resultaten van de eerste twee studies (hoofdstukken 4 en 5),
richtte de derde en laatste studie (hoofdstuk 6) zich op de praktische kant van de implementatie van een
alcohol toenaderings- en vermijdingstraining voor alcoholafhankelijke patiënten met speciale aandacht
voor het optimale aantal van trainingssessies. Deelnemers waren een subgroep (111 alcoholafhankelijke
patiënten) van de tweede studie (hoofdstuk 4). Iedere trainingssessie werd begonnen met een korte a-AAT
meting om het trainingseffect tot-dan-toe te evalueren. Verdere informatie (gelijk aan de tweede studie)
werd bij start behandeling verzameld met het doel om predictoren voor de leercurve en het optimaal
aantal trainingssessies te vinden. Gemiddeld werd de piek van het trainingseffect na sessie 6 bereikt,
hoewel er grote interpersoonlijke variabiliteit was. Beschrijvende analyses lieten pieken zien voor vijf,
negen en twaalf sessies, wat de discussie aanzwengelt over op maat gemaakte training op basis van
individuele behoeften. Helaas faalde de voorspelling van leercurves en het optimaal aantal
trainingssessies.
Beperkingen. Wanneer we de resultaten van de huidige studies interpreteren, moeten enkele
beperkingen in acht genomen worden. Beide gerandomiseerd gecontroleerde studies werden in dezelfde
kliniek uitgevoerd. Zowel de onderzoeksgroep als ook de klinische professionals waren gelijk in beide
studies. Daardoor blijft het onduidelijk hoe, of zelfs ‘of’, settingspecifieke aspecten (zoals
motivatiestrategieën van de therapeuten of de inbedding in CGT) samenhangen met de effecten van de
studie. Een noodzakelijke volgende stap om deze veelbelovende resultaten te valideren is om de studie te
repliceren in andere settings. Verder mist bij beide studies informatie over ‘survival curves’, welke meer
gedetailleerde informatie kan geven over het effect van CBM op terugval in toekomstig onderzoek. De
interpretatie van de resultaten van de tweede studie (hoofdstuk 5) wordt beperkt doordat er een placebo
controlegroep ontbreekt. Zowel de tweede als de derde studie (hoofdstuk 5 en 6) gebruikten een variant
van de Stroop taak als maat voor vermogens van cognitieve controle, welke het effect van CBM niet
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modereerde. Dit is een verrassende uitkomst omdat in eerder onderzoek van Wiers en collega’s
herhaaldelijk een modererend effect gevonden is (bijv., Wiers et al., 2013). Het gebruik van de originele
Stroop of andere goed gevalideerde maten voor cognitieve controle lijkt voor vervolgonderzoek
geadviseerd.
Hoe dragen deze twee studies bij aan de huidige stand van zaken? De twee klinische gerandomiseerd
gecontroleerde studies zijn van cruciaal belang voor het onderzoek naar CBM, omdat ze de eerste zijn die
CBM in bestaande behandelprotocollen hebben toegepast en omdat ze leidden tot significante verbetering
van terugvalpercentages. Het onderstreept het belang van het combineren van reflectieve en impulsieve
componenten van behandeling, zoals voorgesteld door het ‘dual process model’ van Strack en Deutsch
(2004). Ondanks het succes van de verandering van de toenaderings- en vermijdingsvertekening laten
sommige van onze resultaten zien dat we nog aan het begin staan van het begrijpen hoe CBM werkt en
waarom het tot deze significante effecten kan leiden. Resultaten van de derde studie, gepresenteerd in
hoofdstuk 6, lieten zien hoeveel we nog kunnen leren over de onderliggende mechanismen van CBM.
Leercurves bevatten grote variabiliteit en parameters van de leercurves waren meestal niet voorspellend
voor de effecten van CBM, wat suggereert dat er nog veel vragen onbeantwoord zijn. Wat beïnvloed het
leerproces? Wie heeft hoeveel trainingssessies nodig? Wat bepaalt het succes van de training? Studies die
gebruik maken van een voor- en nameting met breinscans kunnen mogelijk van essentiële waarde zijn om
opheldering te bieden aan de bijbehorende veranderingen in breinactiviteit.
Op dit moment hebben we een eerste evidentie dat CBM van voldoende klinische relevantie is, en
hebben we theoretische modellen die verklaren waarom het aanspreken van impliciete processen mogelijk
zeer belangrijk is voor veranderingen in gedrag (Strack en Deutsch, 2004), maar missen we kennis over
de onderliggende mechanismen. Dit hoeft geen probleem te zijn, aangezien dit veelvoorkomend is binnen
de behandeling van psychische stoornissen (Kazdin, 2007), maar het suggereert dat er samen met het
verbeteren van het begrip van CBM ook nog voldoende mogelijkheden zijn voor het verhogen van de
effectiviteit van CBM.
De waarde van de derde studie (hoofdstuk 6) en gedeeltelijk ook de tweede studie (hoofdstuk 5)
betreft de praktische implicaties voor de implementatie van CBM. De tweede studie identificeerde
factoren die geassocieerd zijn met een grotere kans op effecten van CBM op terugvalpercentages. In een
situatie van beperkte tijd en middelen kan het efficiënt zijn om oudere patiënten en patiënten met grotere
toenaderingsvertekening op de voormeting als eerste te hertrainen. Tegelijkertijd kunnen we op dit
moment nog niet verklaren waarom oudere patiënten succesvoller zijn op de training. Uit de resultaten
van de derde studie kunnen we concluderen dat een groot aantal trainingssessies niet voor iedere patiënt
noodzakelijk is. Een aanzienlijk aantal patiënten bereikte hun individuele piek in trainingseffect vóór de
twaalfde sessie. Grote variabiliteit tussen mensen vraagt om een flexibele strategie, waarbij het aantal
trainingssessies mogelijk gebaseerd kan worden op eerdere vooruitgang in leren. Dit zijn belangrijke
resultaten in termen van het efficiënt inzetten van middelen. De resultaten van de drie hier gepresenteerde
studies suggereren veel interessante toekomstige onderzoeksrichtingen:
CBM tijdens ‘cue exposure’. Een van de meest verrassende resultaten was dat beide gerandomiseerd
gecontroleerde studies bij de voormeting de verwachtte toenaderingsvertekening voor alcohol niet
vonden. Tegelijkertijd was het training van vermijdingsneigingen wel heilzaam. Dit kan mogelijk
verklaard worden vanuit het bestaan van concurrerende gedragsschema’s. Afkicksymptomen en de
verwachten van snelle opluchting activeren mogelijk automatisch toenaderingsgedrag, terwijl met
dronkenschap geassocieerde negatieve emotionele aspecten mogelijk automatisch vermijdingsgedrag
activeren. De activering van gedragsschema’s hangt mogelijk af van factoren zoals mentale belasting,
situationele ‘cues’ of biologische behoeften (cf., Strack en Deutsch, 2004). Als alcoholafhankelijke
mensen daadwerkelijk automatische toenaderings- en automatische vermijdingsneigingen van gelijke
sterkte hebben ten opzichte van alcohol, dan dient zich de interessante vraag aan of het activeren van de
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toenaderingsschema’s (bijv. door een ‘cue’ of blootstelling aan een bepaalde stemming) tijdens het CBM
proces de bereikte verandering in vertekening verder zou kunnen verhogen. Zoals voorgesteld op basis
van de resultaten van de tweede studie, zou dit vervolgens kunnen leiden tot een verdere verhoging van
het effect op de terugvalpercentages.
Het combineren van verschillende CBM programma’s. Zoals voorgesteld door Strack en Deutsch
(2004) kan het impulsieve systeem bestaan uit verschillende soorten impliciete processen (impliciete
aandacht, impliciete associaties, impliciete interpretaties, impliciete motivationele oriëntaties). Dit doet
vermoeden dat het aanspreken van meer dan één impliciet proces het effect van training op daadwerkelijk
gedrag zou kunnen verhogen. Vanuit de literatuur weten we dat alcoholafhankelijke patiënten een
significante aandachtsvertekening hebben voor alcoholgerelateerde ‘cues’ (Field et al., 2013). Uit een
studie van Schoenmaker et al. (2010) komen enkele veelbelovende resultaten van verandering van
aandachtsvertekening bij alcoholafhankelijken naar voren. Zij voerden een gerandomiseerd
gecontroleerde studie uit met een programma voor aandachtsverandering als toevoeging op de
behandeling en vonden daarmee een uitstel van terugval van meer dan een maand (maar geen effect op de
data van de drie maand follow-up). Verder rapporteerden zij overeen toename in efficientie van de
behandeling voor die patiënten die CBM hadden gekregen, in termen van een succesvol vroeg ontslag uit
de behandeling. Dit leidt tot de vraag of een combinatie van verandering van de aandachts- en
toenaderingsvertekening (welke beiden op zichzelf effectief bleken te zijn) leidt tot een toename van de
effecten op terugvalpercentages.
Internet-gebaseerde CBM. Problemen van het overbrengen van de CBM effecten naar het dagelijks
leven kunnen aangepakt worden door internetgebaseerde trainingen aan te bieden, zoals gedaan door
Carlbring et al. (2012) voor verandering van aandachtsvertekening bij sociale angst. Hoewel helaas
zonder succes, leidt dit tot de gedachte dat verandering van aandachtsvertekening effectiever is wanneer
deze wordt geïmplementeerd in een klinische setting. Internetgebaseerde CBM kan mogelijk effectief zijn
wanneer deze wordt gestart in een klinische setting en wordt gecontinueerd na de behandeling, waarbij de
effectiviteit hiervan op verandering van vermijding en toenadering moet worden vastgesteld.
CBM in andere stoornissen in middelengebruik. De positieve resultaten voor CBM op motivationele
toenaderings- en vermijdingsoriëntaties op het gebied van alcoholafhankelijkheid zou een aanmoediging
moeten zijn voor studies die de effectiviteit op andere stoornissen in middelengebruik onderzoeken.
Omdat vergelijkbare toenaderings- en vermijdingsneigingen als onderliggend worden verondersteld, zou
dit een noodzakelijke en veelbelovende volgende stap zijn.
Praktische uitdaginen voor de implementatie. De derde studie (hoofdstuk 6) bespreekt praktische
implicaties, waarbij een eerste idee verkregen wordt over het optimaal aantal trainingssessies. Los van het
feit dat replicatiestudies nodig zijn en toekomstig onderzoek door kan gaan in het zoeken naar predictoren
voor het optimaal aantal trainingssessies, blijven veel andere praktische vragen onbeantwoord. Hoe
moeten de trainingssessies worden verdeeld in de tijd? Hoeveel trainingssessies kunnen gemist worden?
Moet CBM in het begin van een klinisch behandelprogramma worden aangeboden, of aan het einde, of
zowel begin als einde?
Tot besluit. De gerandomiseerd gecontroleerde studies voegen significante waarde toe aan de huidige
staat van onderzoek. Ze zijn de eerste die repliceerbare lange termijn effecten vonden voor CBM.
Wanneer men in gedachten houdt dat de bereikte verbetering van terugvalpercentages verkregen werd
bovenop het effect van een al behoorlijk effectieve interventie (drie maanden van klinische CGT), wordt
de grote klinische relevantie duidelijk. Deze resultaten moeten echter worden gerepliceerd in andere
klinische settings. De studie naar praktische uitdagingen voor de implementatie van CBM geeft ons
enkele eerste suggesties voor een optimaal aantal trainingssessies, wat mogelijk een flexibel aantal moet
zijn dat afhangt van de voortgang in het leren van de patiënt. Bovendien laat de studie zien dat meer
onderzoek nodig is om de onderliggende leermechanismen van CBM te kunnen begrijpen.
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Samenvatting en conclusie

8.3

Conclusie en praktische implicaties
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Tijd voor een nieuwe WAVE in cognitieve gedragstherapie? Impliciete processen hebben exponentieel
de aandacht gevangen binnen het onderzoek van het laatste decennium. Ze zijn cruciaal geworden voor
het verklaren van de ontwikkeling en in stand houding van psychische stoornissen, en bieden zowel
nieuwe behandeldoelen (cognitieve vertekeningen) als methoden om deze doelen aan te spreken (CBM).
Deze these presenteerde studies, die illustratief de waarde aantonen die impliciete processen kunnen
hebben zowel op de voorspelling van symptomen, op pathologisch gedrag en op behandeluitkomst,
evenals voor het verbeteren van behandeluitkomsten door de toepassing van CBM. Tegelijkertijd lieten ze
ook zien dat we nog aan het begin staan van het begrijpen van de onderliggende mechanismen en de
voorwaarden voor optimale toepassing.
Praktische implicaties. Wat betreft de voorspelling van het verloop van behandeling en
behandeluitkomst is de voorspellende waarde van impliciete processen behoorlijk klein, en hangt deze
voor een groot deel af van de diagnose van de doelgroep. Tegelijkertijd hebben impliciete processen de
potentie om een bruikbaar instrument te worden in het voorspellen van disfunctioneel gedrag. Met verder
onderzoek kan het meten van impliciete processen gebruikt worden om mensen te identificeren die een
groot risico lopen voor het ontwikkelen van psychische stoornissen, daarbij nieuwe mogelijkheden voor
vroegtijdige interventies biedend. Impliciet SE is mogelijk een veelbelovende transdiagnostische
benadering, welke gecombineerd met ESE succesvol het verloop van de behandeling bij depressieve
patiënten kan voorspellen, maar kan mogelijk ook interessant zijn om te verkennen in de context van
andere stoornissen. Het ontwikkelen van meetinstrumenten die op valide wijze impliciete processen op
individueel niveau kunnen meten lijkt een van de meest belangrijke uitdagingen voor toekomstig
onderzoek in dit veld.
Het meest veelbelovende veld voor de toepassing van impliciete processen is het veld van CBM. Hier
krijgen impliciete processen en hun verandering een definitieve vorm in een zeer krachtige aanvulling op
de behandeling, met indrukwekkende lange termijn effecten. Zoals gepresenteerd kan in het bijzonder de
verandering van toenaderings- en vermijdingsneigingen succesvol zijn. Toekomstig onderzoek naar de
implementatie en de voorwaarde voor succesvolle toepassingen kunnen impliciete cognities een nieuwe
golf binnen CBT doen worden.
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Appendix
A

Supplementary table ST1
Implicit Association Test

Block
1
2
3
4
5
6
7

Trials
24
24
16
32
24
16
32

Function

Left key

Right key

Target practice
Attribute practice
Combination practice
Combination test
Reversed target practice
Reversed combination practice
Reversed combination test

Alcohol
Approach
Alcohol approach
Alcohol approach
Soft drink approach
Soft drink approach
Soft drink approach

Soft drink
Avoid
Soft drink avoid
Soft drink avoid
Alcohol avoid
Alcohol avoid
Alcohol avoid

Table 11: Overview of the Implicit Association Test procedure.
Note: Both, the side of the keyboard for the categories and the order of the combined blocks were counterbalanced
across participants.
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B

Supplementary table ST2

Approach (German: Annäherung) words:
Greifen (reach out), nehmen (take), berühren (touch), anfassen (grab), holen (collect), annähern (approach)
Avoidance (German: Vermeidung) words:
Vermeiden (avoid), ausweichen (elude), wegschieben (push away), entfernen (remove), flüchten (flee),
verschwinden (disappear)
Alcohol (German: Alkohol) words:
Bier (beer), Wein (wine), Schnaps (liquor), Wodka (vodka), Whiskey, Rum
Soft drink (German: Nicht-Alkohol) words:
Cola (coke), Fanta, Orangensaft (orange juice), Apfelsaft (apple juice), Wasser (water), Pepsi
Table 12: Stimuli Implicit Association Test.
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Supplementary table ST3

Main results (effect sizes) for comparison between two experimental groups (E1 = Training with explicit
instruction; E2 = Training without explicit instruction); between two control groups C1 = Continued
Assessment/Sham-training; C2 = No training), compared with the difference between the combined
experimental groups vs. the combined control groups, as reported in main paper.
Variable

E1 vs. E2

C1 vs. C2

(E1 + E2) vs. (C1 + C2)

Alcohol AAT (D-score)
ANOVA, Time X Condition

ηp2 = .009 (p = .38)

ηp2 = .000 (p = .96)

ηp2 = .050 (p = .003)

IAT (D-score)
ANOVA, Time X Condition

ηp2 = .024 (p = .15)

ηp2 = .008 (p = .39)

ηp2 = .127 (p < .001)

Craving
ANOVA, Time X Condition

ηp2 = .002 (p = .65)

ηp2 = .004 (p = .53)

ηp2 = .012 (p = .13)

Treatment outcome
Logistic regression (ITT),
predictor condition (model
with all covariates)

B = .51 (.43),
p = .24

B = .33 (.50),
p = .51

B = .76 (.30),
p = .011

Table 13: Main results for comparison between two experimental groups.

The only measure where the subgroups differed somewhat was the IAT, there E2 (indirect instruction
group) demonstrated a slightly stronger change to alcohol-avoidance associations then E1 (direct
instruction), although clearly this difference did not reach significance.
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D

Supplementary table ST4

Predictors

b

SE b

Wald z

p

Gender
Duration of alcohol problem (years)
Number of detoxifications
Alcohol problems (AUDIT)
Duration of treatment (days)
Depression (BDI)
Mental burden (SCL-90)
Condition (experimental/control)

1.178
-.038
-.017
-.048
.012
-.011
.012
.80

.421
.019
.028
.022
.010
.025
.021
.33

7.81
4.05
.34
4.51
1.53
.18
.319
5.89

.005
.045
.47
.034
.22
.66
.57
.015

Table 14: Logistic regression results for patients with known follow-up results (N = 188).
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Supplementary figure SF1

Example of compatible phase alcohol-approach Implicit Association Test.

Figure 14: Example of screen-setup of the Implicit Association Test.
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F

Supplementary figures SF2

Figure 15: Example for pictures of beer (landscape, portrait and squared format).

Figure 16: Example for pictures of wine (landscape, portrait and squared format).

Figure 17: Example for pictures of hard liquor (landscape, portrait and squared format).

Figure 18: Example for pictures of soda (landscape, portrait and squared format).

Figure 19: Example for neutral pictures (landscape and portrait format).
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Supplementary figures SF3

Figure 20: Decrease of picture size, when pushing the joystick.

Figure 21: Increase in picture size, when pulling the joystick.
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