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Abstract 

Desire thinking has been conceptualized as a conscious and voluntary cognitive process prefiguring images, information and memories about positive target-related experience. In the last few years, desire thinking has been found to be closely involved in addictive behaviours (substance and behavioural addictions).
Research in this field has investigated the role of desire thinking in increasing craving experience and leading to problematic behaviours (such as binge drinking and gambling). So far, studies on desire thinking have focused especially on drinking behaviour. Preliminary evidence is also emerging in the field of behavioural addictions. The first aim of this thesis was to investigate desire thinking across addictive behaviours, through a systematic review of existing studies (first study of the present thesis). The ten included studies highlighted a significant relationship between desire thinking and addictive behaviour in all conditions (alcohol use, nicotine use, gambling, problematic internet use), even though the nature of studies were mostly cross-sectional. The second and the third studies of my thesis aimed to explore longitudinally, in clinical and non- clinical populations, the involvement of desire thinking in increasing craving experience (supporting previous data) and assessing its impact (over and above craving) in leading to binge drinking and alcohol abuse/relapse (adding new findings in the field of alcohol problems and therapies). Findings showed that desire thinking predicted craving and binge drinking in both samples and predict relapse at follow ups in people with severe alcohol use disorder. Furthermore, the components of desire thinking were found to be differently implicated in alcohol problems (imaginal prefiguration predicts craving levels at follow-up and verbal perseveration were found to be the predictor of binge drinking frequency at follow-up 
As a whole, the results of the studies reported in this thesis will provide support for the central role of desire thinking in increasing craving experience and leading to alcohol use (over and above the level of craving). In other words, engaging in desire thinking gradually leads to an escalation of craving increasing the salience of using alcohol as a means of attaining control. According with this view, therapies should aim at helping patients reducing their desire thinking and mental activities related to imagining how to reach and use their desired target.
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1.
Desire, craving and addicted behaviours: 
an overview from literature

1.1 [bookmark: _Toc63423886]Aims and Overview 
[bookmark: _Hlk3116274]Addiction is a complex condition (APA, 1994) that is manifested by compulsive substance use despite harmful consequences. People with addictive disorders may be aware of their problem, but are unable to stop it even if they want to. Addiction may cause health problems as well as social and work problems. The misuse of drugs and alcohol is the leading cause of preventable illnesses and premature death. Symptoms of substance use disorder are grouped into four categories:
a)  Impaired control: a craving or strong urge to use the substance; desire or failed attempts to cut down or control substance use; 
b)  Social problems: substance use causes failure to complete major tasks at work, school or home; social, work or leisure activities are given up or cut back because of substance use
c) Risky use: substance is used in unsafe settings; continued use despite known problems; 
d) Drug effects: tolerance (need for larger amounts to get the same effect); withdrawal symptoms (different for each substance at the abrupt discontinuation of the use)
Several behavioural addictions (such as gaming or internet addiction) have been hypothesized as having similarities to substance addictions (Grant et al., 2010).
First of all, the essential feature of behavioural addictions is the failure to resist an impulse or temptation to perform an act that is harmful to the person and interferes with functioning. In this respect, the behavioural addictions resemble substance use disorders. Furthermore, behavioural and substance addictions have many similarities in natural history, phenomenology, and adverse consequences. Both have onset during adolescence and young adulthood; they have natural histories that may exhibit chronic, relapsing patterns, but with many people recovering on their own without formal treatment. In addition, behavioural and substance addictions have phenomenological similarities: many people with behavioural addictions report an urge or craving state prior to initiate the behaviour, as do individuals with substance use disorders prior to take the substance. Additionally, these behaviours often decrease anxiety and result in a positive mood state or “high”, similar to substance intoxication. Emotional dysregulation may contribute to cravings in both behavioural and substance use disorders. From evidences (Blanco et al. 2001; Grant et al. 2008; Ledgerwood et al., 2007), people with pathological gambling, kleptomania, compulsive sexual behaviour and compulsive buying report a decrease in these positive mood effects with repeated behaviours or a need to increase the intensity of behaviour to achieve the same mood effect, similarly to tolerance. Many people with these behavioural addictions also report a dysphoric state while abstaining from the behaviours, comparably to withdrawal. However, differently from substance withdrawal, prominent physiological or serious medical withdrawal states are not reported in behavioural addictions. 
Desire is a transdiagnostic feature that is shared in all addictive behaviour. 
Over the years, research in this field has investigated the role of desire thinking in increasing craving experience enhancing addictive behaviours. 
The focus of the present thesis will be on the role of desire thinking in craving experiences and especially in problematic drinking. 
This chapter divides into three sections. The first section briefly considers the nature of desire thinking, highlighting definitions, relationships with craving and other psychopathologies, neural correlates and associations with attentional biases. In the second section, current behavioural and psychobiological models of desire thinking will be presented. The third section summarizes the theoretical lines of reasoning that have guided this research project and outlines specific aims.

1.2 [bookmark: _Toc63423887]Desire Thinking 

1.2.1. The construct  
[bookmark: _Hlk2434257][bookmark: _Hlk1296695][bookmark: _Hlk19694658]Desire thinking has been defined as a voluntary and conscious cognitive process that prefigures information, images, and memories concerning positive experiences that are target-related (Caselli & Spada, 2010). Studies have highlighted that two main components, verbal perseveration and imaginal prefiguration, comprise desire thinking (Caselli & Spada, 2011). Imaginal prefiguration is defined as the involvement of both cognitive and attentional resources to a target stimulation as well as multi-sensory elaboration in terms of both anticipatory positive imagery or positive target-related memory recall. Verbal perseveration is understood as prolonged self-talk concerning reasons for undertaking pleasant activities and how to obtain such positive target-related experience.
Desire thinking comprises processing positive consequences in obtaining a desired target, rethinking the positive reasons for achieving it and planning one may obtain it (Caselli & Spada, 2010; Caselli & Spada, 2015). Recently, desire thinking has been conceptualized as a pivotal process in developing addictive behaviours. It has been distinguished from craving experience, a fundamental factor in addiction.

1.2.2 Craving definition 
The concept of craving as an ‘urgent and overpowering desire’ has received considerable attention and efforts have been made to more clearly define this construct and assess its conceptual relevance to models of substance abuse, impulse control disorders and risk of relapse (Kozlowski & Wilkinson, 1987).
Craving has been conceptualized as a powerful experience that motivates people to seek out and achieve a craved target or practice a craved activity in order to attain its effects (Marlatt, 1987). It represents an aversive, intrusive and frustrating experience that can monopolise all mental resources upon the desired target and how to obtain it. Marlatt (1987) distinguishes craving from the concept of urge as an intention to consume, which may or may not occur after craving. 
[bookmark: _Hlk16674065][bookmark: _Hlk61074881]The development of new pharmacological treatments for craving, together with the research leading to new discoveries regarding its neurological basis, in the last ten years has increased the interest in this construct, which is thought to be a core process in addictive and impulse control disorders. Authors, in fact, have underlined its importance in all addictive disorders as a symptom that likely causes behavioural loss of control (Jellinek, 1960). Numerous studies have also showed the presence of similar craving processes in addictive behaviours (e.g. Castellani & Rugle, 1995; Field et al., 2008; Moreno et al., 2009) and impulse control disorders (e.g. Brewer & Potenza, 2008), underlining how it could represent a transdiagnostic factor in these disorders, as well as serving as a relevant risk factor for relapse (Killen & Fortmann, 1997). More specifically, these studies have addressed craving and cognitive process implicated and shared in alcohol, substance addictions (such as cocaine and nicotine) and behavioural addictions (such as gambling or eating disorders). In the studied populations (with substance and behavioural addictions), craving was associated with the tendency to sensation seeking (Castellani & Rugle, 1995), with the proness to lose control during substance use (Field et al. 2008) or binge eating (Moreno et al., 2009) and with the risk to relapse (Killen & Fortmann, 1997). Furthermore, other clinical conditions, such as Impulse control disorders (ICDs) (including trichotillomania, kleptomania and others), that have been conceptualized to lie along an impulsive–compulsive spectrum, were suggested to share some genetic and neuropathological bases with addictions (Brewer & Potenza, 2008).
Moreover, craving has been shown to increase after exposure to drug-related cues and to correlate with increased activity (blood flow) and dopamine release (PET study) in specific areas of the brain reward system during brain imaging studies carried out on individuals diagnosed with addictive behaviours (e.g. Koob & Volkow, 2010). According to some authors, craving can be defined as the element elicited by drug-related cues that, hypothetically, initiates the process that leads to dysfunctional behaviours (e.g. binge drinking or drug abuse). 
Recently, craving has been included as a diagnostic criteria for several substance use disorders in the DSM-5 (www.dsm5.org) by the Substance-Related Disorders Work Group of the DSM-5, since it has been shown that introducing craving would improve discriminant validity when diagnosing patients with alcohol use disorder (De Bruijn et al., 2005) and it would help distinguishing patients that present a more severe form of the disorder (Keyes et al., in press). Craving was also demonstrated to be a cross-cultural criterion, as studies produced similar findings in several countries with different drinking cultures and styles (Cherpitel et al., 2010).

1.2.3 Desire thinking and craving: differences and relationships
[bookmark: _Hlk1296949]Considering the definitions above, research should also focus on examining whether craving and desire thinking could be defined as separate constructs. Authors (Caselli & Spada, 2011) underlined how craving, that is a mostly automatic motivational experience which arises from within the person, is indeed different from desire thinking, which, instead, would be a conscious form of information processing intentionally directed towards a target. 
Automatic processes can be characterized as having the following features: (1) they are increasingly fast and stereotyped, (2) they tend to link to specific stimuli that may directly trigger the automatized sequence, (3) they are difficult to inhibit, (4) they require little cognitive effort and usually do not disrupt cognitive performance on other tasks, (5) they seem to occur outside of awareness. Using drugs for a long period of time can automate the behaviours aimed at acquiring and consuming substances. Thus, long-term persistent access to coveted substances or activities would not represent the result of craving or desire, but rather a behaviour that has become automatized over time (Tiffany & Carter, 1998).
Contrarily, a non-automatic process can be described as slow, flexible and intentional. The person is, therefore, aware of its execution, which is dependent from the individual’s desire to engage in the behaviours. Non-automatic processes also require a cognitive effort to be performed and are limited by cognitive capacity. It is possible to define three general situations in which controlled processes can be observed: (1) when the individual is learning a new skill, (2) when the behavioural sequence is made more difficult due to an unexpected obstacle, and (3) when monitoring and controlling (e.g. inhibition) an activated automatized sequence (Shiffrin & Schneider, 1977).
Individuals can indeed become aware of their own experience of desire in three instances: (1) when in need to enact a new sequence of behaviours in order to obtain the desired target when place in an unknown context or situation, (2) when trying to overcome obstacles that limit the performance of a well-known behavioural sequence, or (3) when attempting to stop themselves from executing the automatized behaviour (e.g. when they try to remain abstinent).
In light of the above considerations, it can be assumed that: (1) behaviours enacted to obtain the desired target are not always accompanied by a feeling of craving people are aware of, (2) individuals can experience craving as a consequence of the interruption of a well-known behaviour that is normally associated with reward, as well as in new and unknown contexts, and (3) people may not be aware of the craving experienced as a consequence of autonomic reactions associated with specific cues. Indeed, no systematic covariation was found between measurements of automatic reactions elicited by target-related cues and individuals’ levels of craving (Tiffany & Conklin, 2000). 
Although conscious craving may not always follow a well-establish, chronic behaviour in patients with addiction or impulse control disorders, interrupting said behaviour may consequently lead to experience different levels of craving. Thus, the intensity, duration and frequency of the craving experience, together with the width of the network elicited by cues related to the desired target, could explain episodes of relapse in individuals attempting abstinence. In particular, people with addiction issues may relapse when frequently exposed to target-related stimuli or when experiencing an intense craving for the substance. 
Considering the above, there is an undeniable need for additional research regarding the construct of craving as a conscious experience linked to non-automatic cognitive processes, so to improve the clinical knowledge on the topic. In particular, further studies may help disclosing by which processes craving could be maintained and intensified and which ones could play a mediating role between craving and the related intention to act. 
Until now, research has supported the notion that thinking about a desired target is closely associated with craving levels (Tiffany & Drobes, 1990; Green et al., 2000) and generates physiological modifications similar to those generated by experience that is direct (Witvliet &Vrana, 1995; Bywaters et al., 2004). Studies have underscored how, in individuals with alcohol abuse, nicotine dependence, and problematic gambling, components of desire thinking (such as verbal and imaginal facets) are activated during craving experience (Caselli & Spada, 2010). 
Moreover, in the literature desire thinking has been found to: (1) have a significant impact on craving across various addiction behaviours assessed in a community sample (Caselli et al., 2013); (2) predict craving in individuals with alcohol abuse independently of frequency of alcohol use (Caselli & Spada, 2011); and (3) vary even when adjusting for gender, age, craving and negative affect proportionally across the continuum of drinking behaviour (Caselli et al., 2012 (a); Caselli et al. 2012 (b)). Levels of problematic gambling in a clinical sample were found to be predicted by Desire thinking while controlling for gender, craving, and negative affect (Fernie et al., 2014). Similarly, desire thinking was also found to predict levels of problematic Internet use despite adjusting for negative affect and craving (Spada et al., 2014). Finally, only a moderate correlation between such constructs was supported thus indicating (Caselli & Spada, 2011). 
Overall, such findings indicate the important differences between the constructs of craving and desire thinking and highlight the central role of desire thinking in incrementing the frequency and the intensity of craving.

1.2.4 Desire thinking and other forms of extended thinking
Desire thinking is a type of extended thinking, Other forms of extended thinking (e.g. rumination and worry) share several aspects with desire thinking (Caselli & Spada, 2011). Among these aspects are: 1) attentional orientation which is self-focused, 2) a perseverative nature, 3) scarce awareness of the voluntary nature of activating it (and consequently a low scares sense of control over it) and 4) a negative effect on the capacity to regulate emotional states. 
[bookmark: _Hlk16423019]Nonetheless despite such similarities, desire thinking exhibits several peculiar features with respect to other form of extended thinking, including 1) high prevalence of elaboration which is imagery-based; 2) rather than engagement in abstract thinking, a more concrete focus on decision-making and planning behaviour; 3) an association with different emotional and behavioural outcomes namely craving, compared to worry and rumination which are instead associated with anxiety and depression; 4) behavioural engagement instead of behavioural avoidance. Additionally, desire thinking components correlate slightly (r=0.3) with measures of rumination and worry, demonstrating divergent validity with such related constructs of extended thinking (Caselli & Spada, 2011).
In addition, desire thinking appears to be similar to but conceptually different from other generic desire elaboration processes like sensory imagery. Firstly, desire thinking has been shown to be a verbal and perseverative form of reasoning about the desire experience itself, its meaning and the decision to approach the target (Caselli & Spada, 2015). Secondly, it has been linked not only to craving but also to behavioural dysregulation. Thirdly, it has also been shown to discriminate between everyday desire and pathological craving (Caselli & Spada, 2015).

1.2.5 The possible neurobiological basis of desire thinking
The neuroanatomical basis of addiction has been derived from clinical observation, brain-imaging, and laboratory data, but, giving the complex nature of desire thinking, it should be considered only speculative. Orbitofrontal cortex (OFC), anterior cingulate cortex (ACC) and nucleus accumbens (NAcc) seem to be responsible for the information processing related to desire when individuals are exposed to target-related cues. However, activity of the hippocampus, basolateral amygdala and insula in response to external environmental factors, internal negative states and other enteroceptive cues can also be an important modulating factor in the information processing. Drugs, in fact, can have an impact on these primary brain areas during all the stages of addiction: binge/intoxication, withdrawal/negative affect, anticipation/craving (Koob & Volkow, 2010).
A further core brain region that appears to be involved in the experience of craving is the dorsolateral prefrontal cortex (DLPC). The DLPC is stimulated by: (1) sensory information (e.g. substance-related stimuli), from the frontal cortex; (2) affect (e.g. anger, stress, guilt, etc.) from the amygdala and nucleus accumbens; and (3) evaluative information about levels of risk and reward from the orbitofrontal cortex that exerts control over behaviour. The DLPC is responsible for delivering inputs to the nucleus accumbens, which may cause a progressive sensitisation of this area to future substance cues (e.g. Kalivas et al., 1998). Moreover, DLPC sends information also to the basal ganglia which, giving its role in repetitive thinking, would maintain craving (Anton et al., , 1995). Given its major role in executive control, decision-making, planning of actions, delay of gratification and also in representation of contingencies, outcomes, internal states and evaluation thereof (all of which could be involved in the aware process of desire thinking), DLPC is considered a fundamental part of addictive behaviour processes. 
This has been supported by studies disclosing that DLPC hyperactivity is highly responsible for levels of craving experienced by smokers in situations where they were allowed to have a cigarette (Hayashi et al., 2013). In particular, craving increased when cigarettes were available and this increment was shown to be associated with DLPC activity. Moreover, when DLPC was deactivated through TMS during cue exposure, researchers were able to prevent the consequent increase in the levels of craving and to show that inactivating DLPC caused a lower activity in other brain regions responsible for the experience of craving and modulated by DLPC (e.g. OFC and ACC). In particular, by modulating other brain regions, DLPC hyperactivity in response to cue exposure would cause a more intense and longer experience of craving. Furthermore, since DLPC is responsible for decision making and activity planning, it could be suggested that it might also represent the neurobiological correlate of desire thinking and that the desire thinking resulting from exposure to a desired target could enhance and extend the activity of brain regions primarily responsible for addiction.

1.2.6 Desire thinking and self-regulation deficit
Findings as to the mutual relationship between desire thinking and craving and their relative impact on addictive behaviour give rise to a further question: does desire thinking influence self-regulation process, and if so how? Difficulties in resisting the urge to perform actions that produces gratifications or rewards are a relevant characteristic of people diagnosed with addictive behaviours. These behaviours happen regardless of the individual’s awareness of the costs that they might have in the long run and, therefore, can be considered as a failure in the self-regulation process. 
The model of strength depletion (Baumeister et al., 1994; Muraven et al., 1998) implies an increasing deterioration in performance following a series of self-regulation attempts that can involve even seemingly unrelated areas. This model brings evidence to the hypothesis of self-regulatory failure. For example, withstanding from pursuing a desired target or activity and not satisfying craving can produce cognitive stress that makes self-regulatory attempts more difficult, even when they involve tasks that are not connected to the object of desire (e.g. when perseverating in a frustrating task). Thus, maintaining self-control would consume limited psychic resources, which, however, can be restored with rest and strengthened with practice (Muraven et al., 1998). 
The progressive draining of self-regulatory resources can be found in all human beings and does not seem to be associated with levels of craving or predisposition to relapse with time. However, it is important to consider that it is indeed possible for individuals to increase their self-regulation abilities with sustained practice, although the majority of people with addiction issues that unsuccessfully attempted quitting seem to report a chronic inclination to fall back into dysfunctional behaviours  (Zhou et al., 2009).
Alternative interpretations are that favouring maladaptive self-regulatory strategies might help decreasing the levels of self-regulatory strength. For instance, different ways of responding to target related intrusions would drain different amounts of energy after a second attempt at self-regulation. Thus, self-regulation strategies can affect levels of self-regulatory strength either by increasing levels of craving (e.g. through the cognitive process of desire thinking) or by draining the cognitive energy needed to contrast it (e.g. using ineffective ways of self-regulation like trying to repress a conscious desire or to ignore target-related intrusions or related unpleasant feelings).
Following this consideration, desire thinking can be considered as a form of sustained misregulation strategy, which involves a dysfunctional form of self-control that do not lead to the achievement the desired result (e.g. Carver & Scheier, 1981). Desire thinking might, therefore, be a functional way in the short-term to compensate the distance between actual and ideal states related to internal experiences (e.g. low mood) and target related cues, which is carried out by changing the focus towards the pursuit of a desired target that, when achieved, results in pleasant states and relief from emotional distress (Caselli & Spada, 2011). Persevering in desire thinking, however, would not be effective in the longer term, as it does not erase discomforting feelings but rather enhance the perceived deficit. This may generate a vicious circle of desire thinking where: (1) emotional response is increasingly amplified; (2) the rewards of desire thinking are soon overcome by a growing sense of deprivation; (3) down-regulation of arousal is hindered by the continuous allocation of attentional resources on internal target-related information (images, thoughts, memories); (4) cognitive performance on other tasks is impaired by the concurrent activity of desire thinking itself; and (5) target achievement may come to be perceived as the only and increasingly urgent way to relieve distress (Caselli & Spada, 2011).

1.2.7 The activation and perseveration of desire thinking
In certain circumstances desire thinking can increase motivation and facilitates planning to achieve long-term goals in spite of short-term obstacles. So, when does desire thinking become a rigid mis-regulation strategy or, in other words, maladaptive, perseverative and poorly regulated? This is likely to occur when desire thinking is activated (1) in order to achieve self-regulation, (2) in response to unrealistic and/or unachievable targets or (3) in response to targets whose achievement conflicts with other personal goals for example using alcohol when the personal goal is to stop the activity. 
Given the above considerations, one fundamental question arises which may be addressed: ‘What makes desire thinking become perseverative, maladaptive, and poorly regulated?’ Some authors (Caselli & Spada, 2011; Caselli & Spada, 2013; Spada et al., 2012; Spada et al., 2013) suggest that metacognitions may play a pivotal role in both the activation and perseveration of desire thinking. Metacognitions are defined as beliefs concerning one’s own thoughts and factors that influence its functioning and regulation (Wells, 2000). Metacognitions are divided into two main types: (1) positive metacognitions or positive evaluations of strategies have influence inner events “Rumination will help me get things sorted out in my mind” or “If I worry I will be prepared”; and (2) negative metacognitions about the meaning, controllability and dangerousness of such inner events, for example “It is bad to have certain thoughts” or “I cannot stop ruminating”. Metacognitions have been found to be correlated with a wide range of psychological and behavioural difficulties (Wells, 2009; Wells, 2013) such as addictive behaviours including alcohol and nicotine use, gambling, and problematic Internet use (Spada et al., 2015). 

1.3 [bookmark: _Toc63423888]Theoretical Models of Desire Thinking 

1.3.1 The Elaborated-Intrusion Theory of Desire
The Elaborated Intrusion Theory of Desire (EI theory) (Kavanagh et al., 2004; Kavanagh et al., 2005) attempts to explain the cognitive processes which underlie craving episodes as well as the emotional and motivational influence of such processes. EI theory posits that craving, as a primarily affective and subjective response, may vary in duration, frequency and intensity as a result of combined automatic and voluntary cognitive processes. External and internal triggers, according to EI theory bring about the activation of automatic information  concerning a desired activity or target (e.g. its positive consequences or a perceived sense of deprivation). Individuals are usually not aware of this cognitive activity however it can come into awareness in the form of wither intrusive target-related thoughts or even bodily sensations of deprivation (Bywaters et al., 2004; Witvliet & Vrana, 1995). Figure 1 presents EI-Theory.
An initial intrusion through the activation of a cognitive elaboration process, may trigger an escalation and persistence of craving (Green et al., 2000; Kavanagh et al., 2009). The elaboration of the intrusive thought is encouraged in individuals in therapy. Such intrusive thoughts are enriched, and the individual is encouraged to search their memory for further associations, which are also considered rewarding. The main feature of this elaborative process in EI theory prefigures sensory-motor images of the context and the effects of substance consumption. These images usually provide the strongest level of reward and relief. EI theory does not attribute the analogous affective consequences to semantic and verbal elaboration
The elaboration process after intrusion of thoughts is the focal point in the EI theory of desire. An individual is motivated to seek out a target they may need to achieve in a neutral situation by this imaginal prefiguration. In maladaptive situations instead, it can guide individuals to seek out an unneeded target or even attempt to avoid it. Such elaboration aids in achieving an immediate pleasurable experience, however in the medium to longer term, it drives an escalation of craving since the desired target is persistently imagined but not obtained. This, in turn, may exacerbate the deficit awareness and contribute to negative affect as the individual comes to the realization of the conflict with their abstention goal.  Moreover it may lead to the desired target being perceived the sole increasingly critical way to reach a sense of relief from intensifying distress. Individuals may instead utilize thought suppression or diversion in order to attempt to control the elaboration, however, with limited success due to possible rebound effects. Additionally, the gratifying consequences of the elaborated thoughts are soon overpowered by the awareness of a growing state of lack, even when the target is unavailable.
In the EI theory of craving, memory constitutes a crucial element because the elaboration processes are essentially searches which are goal-driven for target-related information starting from the first intrusions. Mental images arise from this elaborative search and drive the subjective phenomenological facets of craving (Andrade et al., 2004).

Figure 1: The Elaborated Intrusion Theory of Desire (EI-Theory, Kavanagh, Andrade & May, 2005).
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	 1.3.2 The S-REF Theory
Adrian Wells and Gerald Matthews (1996) proposed the Self-Regulatory Executive Function (S-REF) theory which conceptualises psychopathology basing it on three interacting levels of cognition. Such levels of cognition constitute a so-called metacognitive architecture (see Figure 2). 
Stimulus-driven processing networks comprise the first level of Wells' and Mathews' model. These processing networks function outside conscious awareness and give rise to mental products that may break into consciousness. Intrusions consist of affective (e.g. low mood), cognitive (e.g. negative thoughts) as well as physiological (e.g. palpitations) ones.
The second level of the S-REF is comprised of and is characterised by the ‘online’, voluntary and conscious processing of both actions and thoughts whose goal is the maintenance of cognitive self-regulation in respect to intrusions. In adaptive conditions, activity of the S-REF may be limited to brief bursts. In such moments, an individual can choose an appropriate strategy to either cope by being task-focused or modify beliefs in achieving successful adaptive cognitive self-regulation. Nonetheless, individuals who are vulnerable to psychological disorders may become stuck in a processing cycle that takes the name of the Cognitive Attentional Syndrome (CAS). CAS configurations include attentional bias towards threat, dysfunctional coping behaviours, forms of extended thinking (e.g. desire thinking, rumination and worry), the suppression of thoughts and monitoring of threats. The S-REF model posits that these configurations are problematic because they contribute to the persistence of negative thoughts and emotions, and interfere with the individual's ability to modify dysfunctional self-beliefs, by increasing the accessibility of negative information. The CAS may be activated and persist in its activation in response to cognitive, affective, and physiological intrusions, and may depend on the access to stored self-knowledge, which is found in the third level of cognition in the model.

Figure 2: The Self-Regulatory Executive Function (S-REF) Theory (Wells, 2000).
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 The third level of the S-REF model comprises metacognitive beliefs and associated processing plans. There are two main types of metacognitive beliefs: 1) positive metacognitions or positive evaluations of strategies have influence inner events “Rumination will help me get things sorted out in my mind” or “If I worry I will be prepared”; and (2) negative metacognitions about the meaning, controllability and dangerousness of such thoughts, for example “It is bad to have certain thoughts” or “I cannot stop ruminating".
S-REF theory posits that positive metacognitive beliefs are associated with CAS activation while negative metacognitive beliefs are associated with CAS perseveration. See Figure 3 for the presentation of the S-REF model.
S-REF theory underscores the fundamental role of mental processes that generate, monitor and maintain cognitions, instead of focusing on the content of such cognitions. Individuals are hypothesised to choose and implement coping plans being influenced by their metacognitive beliefs. Such beliefs may direct attention towards information which is disorder-congruent or bring about the selection of coping tactics that are counterproductive. Such a mechanism constitutes a vicious cycle where the faulty schemes of thought is consistently utilized to alleviate processes evaluated as distressing even though successful resolution is not obtained. Instead of assessing and updating stored knowledge in order to adapt the scheme accordingly, the individual persists in applying the faulty blueprint all the while convinced this will eventually aid in cognitive self-regulation. Over time the combined application of the same blueprint, and failing to reach self-regulatory goals, contributes to the development of an internal dissonance. Such dissonance is characterised by negative evaluation of the selected coping strategies and more generally internal experiences. Failing to obtain the goal may be associated with negative appraisal of the individual’s current state based on self-knowledge, external factors, unrealistic goals for cognitive self-regulation, or the utilization of inappropriate coping strategies. 
S-REF theory contributed to the development of formulations and treatments which are specific to psychiatric disorders. Treatments have been formulated for generalized anxiety disorder (Wells, 1995), for depression (Wells, 2009), post-traumatic stress disorder (Wells, 2000; Wells & Sembi, 2004), obsessive-compulsive disorder (Wells, 2000; Wells & Matthews, 1994), and social anxiety disorder (Clark & Wells, 1995).  A crucial aspect of this theory is the notion that positive metacognitions contribute to activating dysfunctional coping strategies (e.g. rumination, worry) and that negative metacognitions foster a persistence and escalation of dysfunction. Therefore, positive metacognitions would be antecedent to the initiation of maladaptive coping, while negative metacognitions would be a consequence. The models also underline the critical role of attentional processes in the perseveration of dysfunction. 
Metacognitive therapy or techniques which are based on metacognitive models have been assessed in a wide range of studies concerning each of these disorders. Studies have reported promising results, highlighting their efficacy in treating mental illness, specifically anxiety and depression (Fisher & Wells 2005; 2008; Papageorgiou & Wells, 2000; Wells & King, 2006; Wells & Papageorgiou, 2001; Wells & Sembi, 2004; Wells et al., 2009; Wells et al., 2010). 

1.3.3 The S-REF and problem drinking 
Authors suggest that the metacognitive model may aid our comprehension of problem drinking (Spada, 2006; Spada & Wells, 2005; Spada & Wells, 2006; Spada & Wells, 2008; Spada & Wells, 2009; Spada & Wells, 2010, Spada et al., 2009; Spada et al., 2007; Spada et al., 2007). Research has been conducted to examine several hypotheses concerning the application of S-REF theory to problem drinking. Specifically, Spada and collaborators found support for the link between metacognitions concerning lack of cognitive confidence, and the belief of needing to control thoughts, and problem drinking, independently of the presence of anxiety (Spada & Wells, 2006; Spada et al., 2007). Spada and Wells (2006) report evidence that the main goal of alcohol use may be to improve affect, however patients frequently may be unaware of whether they had obtained this goal. Authors propounded a possible explanation, that dysfunction in monitoring emotional change may be present as well as proximity to goals while drinking continues (metacognitive monitoring). Indeed, patients reported reductions in self-consciousness during an episode of drinking, consistently with the explanation above and in line with previous findings (e.g. Hull, 1981). In the same study, patients also reported endorsing both positive and negative metacognitions about their alcohol use. Positive metacognitions concerning alcohol use (e.g. “Drinking helps me to control my thoughts”) have been considered as a specific type of expectancy on alcohol outcome relating to alcohol use as a way of controlling both cognition and emotion (Spada & Wells, 2007). In a metacognitive perspective, such metacognitive beliefs are believed to play a pivotal role in the motivation of individuals in engaging in alcohol use to obtain affect regulation (Spada & Wells, 2006). A sense of lack of executive control over alcohol use (e.g. “My drinking persists no matter how I try to control it”) constitutes instead negative metacognitions concerning alcohol use, as well as negative metacognitions on the perception of and the adverse effects of alcohol use on cognitive functioning.  (“Drinking will damage my mind”). Such beliefs can be respectively considered specific forms of cognitive self-efficacy in addition to negative alcohol outcome expectancies (Spada & Wells, 2007). From a metacognitive perspective, such metacognitive beliefs may play a central role as well in the persistence of alcohol use as they are activated during and following a drinking episode, and trigger negative emotional states that drive an individual to drink greater amounts (Spada & Wells, 2006). Additional research has supported the notion that both positive and negative metacognitions concerning alcohol use are constructs associated with but independent of alcohol outcome expectancies (Spada, Moneta & Wells, 2007). Such metacognitive beliefs predict both problem drinking and alcohol use in both community and clinical samples, independently of negative affect (Spada & Wells, 2008).
With regard to monitoring of internal states, studies have shown that during drinking episodes the monitoring of metacognitive alcohol effects is negatively associated with problem drinking and alcohol use. These findings support the hypothesis that the lower the ability of the individual to monitor their internal states, the greater the likelihood of drinking (Spada & Wells, 2009).
[bookmark: _Hlk16424057]In light of the studies discussed above and the framework delineated by S-REF theory, a preliminary metacognitive model of problem drinking has been investigated (Spada & Wells 2009, see Figure 3).

	Figure 3: A Metacognitive Model of Problem Drinking (Spada & Wells, 2009).
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A combined cognitive-attentional conceptualization of problem drinking is the notable feature of this model. The model shows that positive metacognitions, concerning alcohol use and negative affect, drive alcohol use as a way of the individual to regulate affect. Instead, positive metacognitions regarding alcohol use are associated with a reduced ability to engage in metacognitive monitoring which further reinforces alcohol use. Once alcohol consumption has been consolidated, it contributes to a disruption in metacognitive monitoring, leading to a persistence in drinking. After a drinking episode, alcohol use is evaluated by the individual as both dangerous and uncontrollable, thus strengthening negative metacognitions about alcohol use itself. Such beliefs are correlated with an increase of negative affect which then constitutes a trigger for additional drinking. Crucial to this model is the assumption that the combined reduction of metacognitive monitoring and activation of positive metacognitions about alcohol use may contribute to a set of behaviours that are difficult to regulate, since individuals may lose sight of their goal for drinking (i.e. regulating affect). While reduced metacognitive monitoring may contribute to prolonging a drinking episode, the activation of positive metacognitions about alcohol use may trigger alcohol use. 
This metacognitive model of problem drinking focuses on the alcohol use phase and not on explaining what happens when an individual tries to remain abstinent and may experience the escalation of desire and craving as a counterpart of a sense of deprivation. The theoretical framework of S-REF theory could thus be extended to the use of a specific desired target or activity to regulate internal experience, suggesting a more general explanation of the dysregulated desire experience. A preliminary metacognitive model of craving needs to include a description of how a sense of deprivation and target-related thoughts may activate particular CAS configurations, and which metacognitions may sustain activation and perseveration of desire CAS. 

1.3.4 A triphasic formulation of problem drinking 
Based on the findings supporting a metacognitive model of problem drinking, authors (Spada et al., 2012) additionally hypothesized that the implicated cognitive processes (desire thinking, worry and rumination) and correlated metacognitive factors engage over time and explain drinking-related behaviours. However, different phases are proposed, each requiring formulation and treatment. Figure 4 presents the formulation and is thought to offer support for a link between the S-REF model and clinical practice. The CAS can be collocated across the three phases including pre-alcohol use, alcohol use and post-alcohol use. Both shared and speciﬁc processes and interactions between the different components of the model are present as they operate in each phase.
In the phase of pre-alcohol use, cravings, images, memories, or thoughts which serve as cognitive-affective triggers bring about the activation of metacognitive beliefs about extended thinking or the need to control thoughts. These in turn trigger desire thinking, rumination, and worry or a combination of these. In the phase of active alcohol-use, metacognitive beliefs about alcohol use are activated, with a combined reduction in monitoring of metacognitions. This contributes to dysregulation in alcohol use. In the post-alcohol use phase, when alcohol use is interrupted, the affective, cognitive, and physiological consequences of dysregulated alcohol use activate metacognitive beliefs. Such beliefs concern post-event rumination, such as analysing behaviours, thoughts, and feelings as a way of gaining control over alcohol use and alcohol-related thoughts. This brings on a paradoxical increase in negative affect and alcohol-related thoughts linked to such affect.
At each phase, processing is guided by both positive and negative metacognitive beliefs. In the pre-alcohol use phase, positive metacognitive beliefs regard the advantages of extended thinking, for example: If I imagine using alcohol, I can obtain control over it (desire thinking), If I examine my craving experience, I will know what is creating it (rumination), and Worrying about alcohol will aid me in avoiding drinking in the future (worry). Negative metacognitive beliefs primarily concern to the need to control thoughts that are triggered by extended thinking (I have to control thoughts about alcohol or they will control me). In the alcohol use phase, positive metacognitive beliefs regard the advantages of alcohol use (Drinking will aid me in controlling my thoughts). In this phase, negative metacognitive beliefs concern three domains: (1) the power of thoughts in causing uncontrollable drinking, (2) the uncontrollability drinking once it has started and (3) the need to continue drinking alcohol in order to avoid withdrawal symptoms. In the post-alcohol use phase, positive metacognitive beliefs concern to the advantages of post-event rumination (If I analyse why I am feeling like this, I will understand why I drink), while negative metacognitive beliefs concern alcohol-related thoughts being uncontrollable (I have no control over my thoughts about drinking). As one can notice, the metacognitive themes activated at each phase overlap. The nature of CAS characterized by attentional bias towards extended thinking (e.g., desire thinking, rumination, and worry), threat, thought suppression, maladaptive coping behaviours, and shares similarities but also is different across the three phases. In the pre-alcohol use phase, CAS is primarily characterised by desire thinking, worry and rumination. In the alcohol use phase, CAS is defined by a reduction in metacognitive monitoring due to the use of strategies aimed at using alcohol, which deflect attention away and interfere with the ability to monitor changes in affective states (e.g., feeling more relaxed) that may signal that it is okay to stop drinking. Moreover, once alcohol use has begun, it triggers chemical effects that cause a disruption in cognitive functioning as well as in metacognitive monitoring itself (Bartholow et al., 2012). With metacognitive monitoring being further impaired, individuals' ability to identify the stop signal that might motivate them to stop drinking is compromised. In the post-alcohol use phase, CAS is again characterized by extended thinking, specifically in analysing one’s feelings, thoughts and behaviour, to attempt gaining control over alcohol use and alcohol-related thoughts. Concurrently the individual tries to suppress such thoughts. These attempts may constitute efforts to avoid thoughts by distraction or by trying to think about something else, however contributing to a “rebound effect” whereby there is an increase in frequency of alcohol-related thoughts.

Figure 4: The three-phase formulation of problem drinking. 
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[bookmark: _Toc63423889]1.4 Implications for treatment
The triphasic metacognitive model entails that metacognitive therapy (MCT), (Wells, 2000; Wells, 2009) may be adapted to the different phases. The primary therapeutic target in the pre-alcohol use phase, for example, would be to interrupt extended thinking and correlated metacognitive beliefs. In this phase, a technique called detached mindfulness would characterise the intervention. Patients are encouraged to observe their cravings, images, thoughts, and memories without trying to control or modify them.  In addition they are also encouraged to use techniques that are designed to delay extended thinking. In support of this perspective, preliminary evidence regarding mindfulness paradigms, for example mindfulness-based cognitive therapy (MBCT), which are techniques associated to MCT, supports the effectiveness of such approaches in the treatment of alcohol problems (e.g., Bowen et al., 2009; Witkiewitz et al., 2005). In the alcohol use phase, the first focus would be on the modification of attention (in particular enhancing monitoring of metacognitions) and the subsequently challenging both positive and negative metacognitive beliefs about alcohol use. In this phase, situational attentional refocusing would be employed (SAR; Wells, 2000) in the effort to increment the flow of adaptive information in awareness in such a way that the individual is increasingly able to regulate cognition and behaviour.  To apply this technique the patient would have to purposefully guide their attention onto cues which are alcohol-related cues, for example the quantity consumed and proximity to desired goals, while enhancing metacognitive monitoring/awareness during the drinking situation and aid in identifying a stop signal. Finally, in the post-alcohol use phase, a direct modification in alcohol-related extended thinking (rumination and worry) and change of associated metacognitive beliefs would be attempted. In this phase, analogous techniques to those applied in the pre-alcohol use phase would be used to interrupt extended thinking. Moreover, negative metacognitive beliefs regarding the uncontrollability of alcohol-related thoughts (‘My craving experiences are uncontrollable’) would undergo modification through verbal re-attribution (e.g., ‘What is the evidence for and against the idea that your craving experiences need to be controlled or are uncontrollable?’). Positive metacognitive beliefs regarding rumination after the event (‘If repeatedly analysing a drinking episode helps you understand why it happened, how come you still have a problem with drinking?’) would undergo the same treatment. The severity and duration of the problem drinking upon presentation would determine the extent to which treatment should focus on a particular phase. Additionally, the patient’s awareness level and treatment goals should also be considered (Spada et al., 2012). For example, for occasional and irregular alcohol users, the pre-alcohol use phase would be more appropriate as those in early stages of alcohol use may do so to cope with negative affect. For patients exhibiting problem drinking or at the initial stages of alcohol dependence, the alcohol use phase would guide the formulation of treatment. Finally, the post-alcohol use phase would constitute the central focus for chronic and persistent drinkers with a history of relapses as well as considering once again the level of awareness of the drinking problem.

[bookmark: _Toc63423890]1.5 Summary and Aims of the Thesis
[bookmark: _Hlk4316644][bookmark: _Hlk3116750]The reviewed studies lead to the following conclusions:
· Desire thinking is a common human ability that is not necessarily maladaptive. Desire thinking may be constructive to (1) increase motivation in patients by pushing them to attempt to delay gratification in pursuit of long-term goals by virtually anticipating pleasant results, and (2) plan appropriate actions necessary to reach goals despite obstacles. Desire thinking takes on maladaptive forms mainly when it becomes perseverative and poorly regulated.
· Desire thinking has been defined as a conscious and voluntary cognitive process which prefigures information, images, and memories about positive target-related experience (Caselli & Spada, 2010). Data supports that that desire thinking has a bi-dimensional nature, with components of imaginal prefiguration and verbal perseveration (Caselli & Spada, 2011).
· Desire thinking and craving are separate constructs: craving broadly describes an internal (and automatic) motivational experience while desire thinking can be conceptualised as a conscious and intentional target-related form of information processing (Caselli & Spada, 2011). 
· Desire thinking facets are active during a craving episode in individuals with alcohol abuse, nicotine dependence and problematic gambling (Caselli & Spada, 2010). 
· Desire thinking has been found to: (1) have a significant effect on craving across a range of addictive behaviours in a community sample (Caselli et al., 2013); (2) predict craving in alcohol abusers regardless of the level of alcohol use (Caselli & Spada, 2011); and (3) vary proportionally across the continuum of drinking behaviour when controlled for gender, age, negative affect and craving (Caselli et al., 2012 (a) ; Caselli et al., 2012 (b)). 
· Desire thinking possesses several features distinguishing it from worry and rumination as a form of extended thinking. These include a greater proportion of imagery-based elaboration and a more concrete focus on decision-making and planning instrumental behaviour rather than engagement in abstract thinking. In addition, desire thinking appears to produce different emotional and behavioural outcomes from rumination and worry; namely craving versus the experience of anxiety or depression, and behavioural engagement versus behavioural avoidance. Finally, divergent validity with the related construct of extended thinking was demonstrated by desire thinking components correlating less than 0.3 with measures of rumination and worry (Caselli & Spada, 2011).
· Desire Thinking has been studied in the context of Metacognitive Theory and has been associated with positive and negative metacognitive beliefs which maintain it and lead to escalation in craving and behavioural problems (such as binge drinking).
In summary, desire thinking has been found to be an important component in several addictive behaviours. It has been distinguished from craving, but has been found to be linked to it. 
The specific aims of the ensuing studies will be:
(1) [bookmark: _Hlk16425599]Reviewing desire thinking in all addictive behaviours and its relationship with craving and problematic behaviours;
(2) Investigating the role of desire thinking in predicting craving and alcohol use in a healthy population using a longitudinal design;
(3) Longitudinally investigating the role of desire thinking in predicting craving and alcohol use in a clinical population with alcohol use disorder,
(4) Investigating the role of desire thinking components (imaginal prefiguring and verbal perseveration) in craving and alcohol use in both clinical and non-clinical populations;
In conclusion, in recent years research has focused on exploring desire thinking as a central process in the development of addictive behaviours. The evidence suggests it is connected to problematic behaviour in different forms of addiction (substance and behavioural addictions). So far, several studies have been conducted to explore the role of desire thinking in leading to addictive behaviours but an overview of the findings is needed if we are to entertain desire thinking as a possible transdiagnostic feature across different addictions.
In furtherance to that, the next chapter will review desire thinking in all addictive behaviours so as to distinguish what it is already known from the literature on this process across addictive behaviours and what still needs to be studied or further confirmed. In short, the next chapter will explore desire thinking and its relationship with craving and problematic behaviours across substance and behavioural addictions in order to show the state of the art on desire thinking as a key component of addiction problems. Data presented in the next chapter has been submitted and accepted for publication by Addictive Behaviours (Mansueto, G., Martino, F., Palmieri S., Scaini, S., Ruggiero, G.M., Sassaroli, S., Spada, M.M., Caselli, G., (2019). Desire Thinking across addictive behaviours: a systematic review and meta-analysis. Addictive Behaviours; 98:106018).
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2. 
[bookmark: _Hlk63424142]A systematic review of desire thinking across addictive behaviours

[bookmark: _Toc63423892]2.1 Introduction
Cognitive models of addiction in the past 20 years, (May et al., 2004; Spada & Wells, 2009) have underscored the pivotal role of desire in driving craving and in maintaining addictive behaviours. 
The Elaborated Intrusion Theory of Desire (EI theory), (Kavanagh et al., 2004; Kavanagh et al., 2005) attempts to explain the cognitive processes which underlie craving episodes as well as the emotional and motivational influence of such processes. EI theory posits that craving, as a primarily affective and subjective response, may vary in duration, frequency and intensity as a result of combined automatic and voluntary cognitive processes. External and internal stimuli, according to EI theory bring about the activation of automatic information concerning a desired activity or target (e.g. its positive consequences or a perceived sense of deprivation). Individuals are usually not aware of this cognitive activity however it can come into awareness in the form of either  intrusive target-related thoughts or even bodily sensations of deprivation (Bywaters et al., 2004; Witvliet & Vrana, 1995). Figure 1 presents EI-Theory.
When such associations break into awareness they may be perceived as spontaneous and induce craving (Bywaters et al., 2004). The activation of a cognitive process termed ‘desire thinking’ contributes to the escalation and persistence of craving (Green et al., 2000; Kavanagh et al., 2009; Tiffany, 1990) which contribute to the persistence of and increase the initial (automatic) response to triggers. 
Desire thinking has been defined as a conscious and voluntary cognitive process which prefigures information, images, and memories about positive target-related experience (Caselli & Spada, 2010). Data supports that that desire thinking has a bi-dimensional nature, with components of imaginal prefiguration and verbal perseveration (Caselli & Spada, 2011).
Imaginal prefiguration is defined as the involvement of both cognitive and attentional resources to a target stimulation as well as multi-sensory elaboration in terms of both anticipatory positive imagery or positive target-related memory recall. Verbal perseveration is understood as prolonged self-talk concerning reasons for undertaking pleasant activities and how to obtain such positive target-related experience.
Desire thinking comprises processing positive consequences in obtaining a desired target, rethinking the positive reasons for achieving it and planning one may obtain it (Caselli & Spada, 2010; Caselli & Spada, 2015).
Desire thinking may bring about adverse consequences such as interfering with the craving regulation, with higher levels of craving and perception of loss of control, in addition to as increased accessibility of information that is target-related (Caselli & Spada, 2015). 
Research on desire thinking has been mostly conducted in the field of substance-related addiction (Caselli & Spada, 2010; 2015). Research has supported the notion that desire thinking is an active process across the continuum of both drinking and smoking behaviour (Caselli & Spada, 2010; Caselli et al., 2012 (a); Caselli et al. 2012 (b). In addition, it seems to have a crucial impact on craving and drinking behaviours in a wide range of subclinical addictive behaviours (Caselli et al., 2013). Growing evidence suggests that desire thinking may also be involved in “non-substance related addiction”, called “behavioural addiction”. For quite some time, numerous authors have supported the idea that addiction does not necessarily consist in abuse of a chemical intoxicant or substance (Peele & Brodsky, 1979; Griffiths, 1999; Young, 2004). Therefore, the term “addiction” can refer to a wide range of exaggerated behaviours, including gambling (Griffiths, 1990), media use (Horvath, 2004; Kubey et al., 2001; Widyanto & Griffiths, 2006), sports and physical exercise (Morgan, 1979), playing video games (Keepers, 1990), eating disorders (Lesieur & Blume, 1993), cybersex and pathological working (Vaugeois, 2006; Wéry & Billieux, 2017). While such behavioural addictions do not include the use of chemical intoxicant or substance, studies suggest that some core features of behavioural addiction are comparable to those of chemical or substance addiction (Lesieur & Blume 1993; Alavi et al., 2012). 
[bookmark: _Hlk60497447]From a phenomenological perspective, these include impaired control over engagement, continued engagement despite negative consequences and urges or craving. Furthermore, biochemical, functional neuroimaging, genetic studies, and treatment research have suggested a neurobiological link between substance use disorders and behavioural addictions (especially for gambling, compulsive internet use and compulsive video-gaming) (Grant, 2006). More specifically, studies from this review (Grant, 2006) have found in substance and behavioural addictions the following common aspects: a reduced activity in frontal areas resulting in impaired cognitive tasks; a reduced ventral-striatal activity and increased activity in the dorsal striatum, resulting in high response-impulsivity tasks involving aspects of risk/reward decision-making (including reward processing). Conversely, in the field of compulsive shopping, kleptomania and compulsive sexual behaviours, neurobiological findings remain scant and data are particularly sparse.
Recently, researchers have underscored the role of desire thinking as a shared maladaptive feature across behavioural addictions, including online gaming, pornography (Allen et al., 2017), gambling (Fernie et al., 2014), and problematic Internet use (Spada et al., 2014). Specifically, studies have examined how an intensive desire to gamble or use the Internet drives craving and contributes to problematic behaviours. Such ﬁndings underscore that desire thinking may be a transdiagnostic feature across a wide range of addictive behaviours. Even so, to date no reviews have estimated the strength of such associations between desire thinking and addictive behaviours, which prevents us from drawing firm conclusions. Assessing these aspects might have important clinical implications for addictive behaviours as well as aid in better treatment tailoring in the application of approached based on the desire thinking process. The current chapter therefore aims to present a comprehensive overview of the literature which examines the relationship between desire thinking and addictive behaviours. Following data has been submitted and accepted for publication by Addictive Behaviors (Mansueto, G., Martino, F., Palmieri S., Scaini, S., Ruggiero, G.M., Sassaroli, S., Spada, M.M., Caselli, G., 2019. Desire Thinking across addictive behaviours: a systematic review and meta-analysis. Addictive Behaviours; 98:106018).

[bookmark: _Toc63423893]2.2 Method

2.2.1 Eligible studies included
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Liberati et al., 2009) were utilised to report study selection methodology.
Inclusion criteria for the literature search was the following: (a) use of English language in articles published in peer-reviewed journals; (b) articles had to concern addictive behaviours (e.g. alcohol use; drug use; nicotine use; gambling; problematic Internet use) (Hamonniere & Varescon, 2018); (c) assessment of addiction disorders utilising standardized diagnostic criteria, such as the DSM (Diagnostic and statistical manual of Mental Disorders) from edition III to 5 (American Psychiatric Association 1980, 1987, 1994, 2000, 2013), the ICD (International Classification of Diseases) from edition 6 to 11 (World Health Organization 1948, 1957, 1967, 1977, 1992; 2018), the RDC (Research Diagnostic Criteria) (Spitzer et al., 1978), or; (d) articles had to treat desire thinking according to the definition of Caselli & Spada (2015); and (e) research must utilise case-control design/prospective cohort studies/experimental studies/large population-based cross-sectional studies.
Studies were excluded if participants had a diagnosis of neurological and/or neurocognitive organic impairment, had co-occurrent psychiatric disorders, or eating disorders (Hamonniere & Varescon, 2018). Studies were also excluded if the examined cognitive processes did not specifically refer to Desire Thinking (Caselli & Spada, 2015).
2.2.2 Information sources and search
The search on PubMed and PsycInfo considered publications from inception to August 2018. Additionally, a manual search was conducted on reference lists from all the selected articles as well as from full text-reviews, and relevant reviews. Key terms which were used included: alcohol, tobacco, nicotine, addiction, drug, cocaine, marijuana, cannabis, heroin, opioid, methadone, gambling, Internet, Boolean “AND” operator combined with desire thinking.  

2.2.3 Study selection, data collection process, and data items 
The following procedure was used to determine the eligibility of studies: first title screening was conducted, then abstract screening followed by full text screening. The authors of articles in which information about the methods or results was omitted were contacted to obtain the missing information. In case duplicate publications were suspected, the authors were contacted to clarify. If duplicate publications were confirmed, the publication containing the largest sample was included (Cosci & Fava, 2013). If the information on co-occurrent psychiatric disorders, neurological or neurocognitive organic impairment were not specified, they were considered to not be present.

[bookmark: _Toc63423894]2.3 Results

2.3.1 Study selection 
PubMed and PsycInfo databases were searched and a manual search was performed which provided a total of 418 citations. Elimination of duplicates and the screening of abstracts excluded studies that clearly did not meet the criteria, leading to 10 remained publications (Table 1). Figure 5 reports the search and screening process. 

Table 1:  Summary of demographic characteristics of studies assessing the relationship between Desire Thinking and Addictive Behaviours.
	
Source

	Study design
	Sub-types of Addictive behaviours (n)
	Sex (n)

	Caselli & Spada, 2011
	Cross-sectional
	Alcohol abusers (n=78)
	Females (n=30) Males (n=48)

	Caselli et al., 2012a
	Cross-sectional
	Alcohol dependent drinkers (n=43)
Problem drinkers (n=59)
Social drinkers (n=68)
	Females (n=14) Males (n=29)
Females (n=23) Males (n=36)
Females (n=34) Males (n=34)

	Caselli et al., 2012b
	Cross-sectional
	Smokers (n=156)
	Females (n=77) Males (n=79)

	Spada et al., 2014
	Cross-sectional
	Internet users (n=250)
	Females (n=103) Males (n=147)

	Fernie et al., 2014
	Cross-sectional
	Gamblers (n=95)
	Females (n=19) Males (n=76)

	Caselli & Spada, 2015
	Cross-sectional
	Alcohol users (n=117)
Gamblers (n=82)
Problematic internet users (n=167)
Smokers (n=140)
	
Females (n=45) Males (n=72)
Females (n=13) Males (n=69)
Females (n=71) Males (n=96)
Females (n=72) Males (n=68)


	
Caselli et al., 2015

	Cross-sectional 
	Problem drinkers (n=50)
Social drinkers (n=56)
	Females (n=18) Males (n=32)
Females (n=17) Males (n=39)

	Martino et al., 2017

	Longitudinal
	Non-hazardous drinking (n=133)
	Females (n=77) Males (n=56)

	Allen et al., 2017
	Cross-sectional
	Problematic internet 
pornography users (n=192)
	Females (n=10) Males (n=182)

	Markus et al., 2018
	Cross-sectional
	
Non-treatment seeking Alcohol users (n=214)
	Females (n=145) Males (n=69)


 











Figure 5: Flow diagram of the search.
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The selected studies included: (a) 4 studies that evaluated desire thinking utilising the Desire Thinking Questionnaire Total Score (DTQ, Caselli & Spada, 2011), 11 studies which used both dimensions of desire thinking (i.e. Verbal Perseveration and Imaginal Prefiguration) were included; (b) 6 studies that included alcohol users, two which reported on smokers, 2 studies examined gamblers and two reports regarded Internet users. Certain studies were considered more than once as they encompassed both dimensions of Desire Thinking or included different types of population exhibiting addictive behaviour.
Three areas were evaluated: the association between addictive behaviours and Desire Thinking (DTQ total score); the correlation between addictive behaviours and Verbal Perseveration; the relationship between addictive behaviours and Imaginal Prefiguration.

2.3.2 Desire Thinking and addictive behaviours 
[bookmark: _Hlk4315584]Several main findings emerged: (a) a link between addictive behaviours (i.e. alcohol, gambling, nicotine, Internet use) and Desire Thinking: (b) in both non-clinical and clinical samples, Verbal Perseveration and Imaginal Prefiguration, features of desire thinking, are highly correlated with addictive behaviour; (c) the type of addictive behaviour moderates the strength of the association between addictive behaviour and Verbal Perseveration, more so for alcohol and nicotine rather than for Internet use (d) the subtype of addictive behaviour does not moderate the strength of the association between addictive behaviour and Imaginal Prefiguration; and (e) age does not moderate the relationship between Desire Thinking and addictive behaviour.
The above findings support the conceptualization of Desire Thinking as a construct that is correlated with addictive behaviours. Repetitive self-talk regarding the need to endorse particular addictive behaviours (i.e. Verbal Perseveration) together with the active construction of mental images concerning them (i.e Imaginal Prefiguration) may be reinforcing in the short term, as they aid in managing negative affect and craving by temporarily redirecting attention away from such experiences and towards the processing of the desired target (Caselli & Spada 2011; Caselli & Spada 2015). Even so, in the medium to longer term, engaging in desire thinking may contribute to the worsening of negative affect and craving.  The desired target (i.e. addictive behaviour) may be persistently pursued but not obtained; in turn this contributes to the desired target being seen as the only, and increasingly urgent, way to achieve a sense of relief from increasing distress (Caselli & Spada, 2011; Caselli & Spada 2015). 

2.3.3 Desire Thinking components and problematic behaviours 
The selected studies demonstrated that Verbal Perseveration, although correlated with different types of addictive behaviours here examined (i.e. alcohol use, nicotine use, problematic Internet use), seems more intensely associated with alcohol and nicotine use than to problematic Internet use. Verbal Perseveration may have a stronger association to substance-related addiction compared to addiction to non-substances. However, the number of studies reviewed showed that the association between addictive behaviours and Verbal Perseveration is not balanced since the association between Verbal Perseveration and alcohol use is examined in six studies while the correlations between Verbal Perseveration, nicotine, and Internet use were only studied in 2 articles. This does not allow drawing any firm conclusions concerning differences in the strength of the relationships between different subtypes of addictive behaviour and Verbal Perseveration, and additional studies are needed. 

2.3.4 Desire thinking across the continuum of drinking behaviours
Desire thinking appears to be correlated with addictive behaviours in both clinical and non-clinical populations. Such findings are worthy of several considerations. First, the results may support the hypothesis that desire thinking contributes to a worsening of addictive behaviour severity from lower severity (addictive behaviour in absence of addictive disorders, i.e. non-clinical population) to addictive behaviours of greater severity (i.e. addictive behaviour with addictive disorders, i.e. clinical population). Second, the presence of desire thinking in a non-clinical sample may be considered non-maladaptive per se. As reported by authors (Caselli & Spada, 2015) Desire Thinking may aid in motivating individuals to making an effort and delaying gratification when long-term goals are present through virtual anticipation of pleasant results, just as it may be useful to plan one’s behaviour in order to obtain goals despite obstacles. Desire thinking is considered maladaptive when perseveres and becomes poorly regulated in addition to when it is used to target non-realistic or non-reachable goals or achievements which clash with other personal goals (Caselli & Spada, 2011; Caselli & Spada, 2015).
The Self-Regulatory Executive Function (S-REF) model of emotional disorders (Wells & Matthews, 1994; Wells & Matthews, 1996), posits that metacognitions (i.e. any awareness of one’s thoughts or cognitive processes that comprise the appraisal, control or monitoring of cognition (Flavell, 1979; Wells, 2009) play a pivotal role in the comprehension of dysregulation in desire thinking (Caselli & Spada, 2015). The S-REF model proposes that psychological dysfunctions are correlated with a cognitive-attentional syndrome (CAS) characterized by an incremented self-focused attention regarding repetitive thinking and maladaptive coping behaviours, and internal and/or external threats (Wells & Matthews, 1996). CAS contributes to prolonged negative emotion states, in addition to difficulties in managing thoughts and changing beliefs (Wells, 2000; Wells, 2009). When CAS is activated and persists in response to affective (e.g. sense of deprivation) and cognitive (e.g. intrusive thoughts) triggers, it is guided by maladaptive metacognitive beliefs.  Such beliefs may be positive concerning the usefulness of engaging in aspects of CAS (e.g. ‘Worrying will help me cope”) and negative regarding cognitions and feelings (e.g. ‘If I continue to worry I will lose my mind’) (Wells, 2000; Wells, 2009).



2.3.5 Desire thinking and the metacognitive perspective 
In accordance with metacognitive theory, Desire Thinking is considered a coping strategy which encompasses the CAS which is activated by linked metacognitive beliefs, that is, information individuals have concerning their own desire thinking and thoughts that are desire-related (Caselli & Spada, 2015). Positive metacognitions concerning Desire Thinking are about the usefulness of engaging in it as a means to distract from negative thoughts and emotions (e.g. “it helps not to be overwhelmed by my worries”) and in ameliorated executive control over decisions and behaviours (e.g. “it helps to avoid bad decisions”, “it helps to have a greater control over my decisions”). The beginning of Desire Thinking occurs when a target-related thought breaks into awareness (Caselli & Spada, 2015). Negative metacognitive beliefs concerning Desire Thinking about the uncontrollability of thoughts which are target-related (e.g. “I cannot stop thinking about my desires”) in addition to loss of control over Desire Thinking (e.g. “thinking too much about my desires make me lose control”). Negative metacognitions may contribute to a perception of having low control once a desire thinking episode has begun, in turn driving a worsening of desire thinking and craving (Caselli & Spada, 2015).
Positive metacognitions concerning Desire Thinking are correlated with Verbal Perseveration (which prolongs conscious self-talk about obtaining the desired target) and Imaginal Prefiguration (where attentional resources are directed to information that is target-related) and signalling the activation of Desire Thinking. Verbal Perseveration subsequently combined with craving and negative metacognitions about Desire Thinking lead to the pathological worsening of Desire Thinking (Caselli & Spada, 2015). A direct association between positive and negative metacognitive beliefs regarding Desire Thinking differentiates those circumstances where target-obtaining behaviour and perception of low control are not associated with an aware experience of craving (Caselli & Spada, 2015). 
Authors (Caselli & Spada, 2015) argued that craving that is induced by imaginal prefiguration is of a transient nature usually found in community samples and with everyday desires. However, it becomes perseverative once the activation of verbal perseveration takes place as a habitual metacognition-driven response. When negative metacognitions about desire thinking are activated in response to the worsening of craving, this may be due to the modality through which increasing distress is evaluated by the individual as a signal confirming how one’s own thoughts and behaviours are uncontrollable, a result found in clinical samples (Caselli & Spada, 2015; Spada et al., 2013). The described desire thinking metacognitive model has been validated in various clinical samples (e.g. alcohol users disorder, gambling disorder, tobacco users, problematic Internet use) as well as in community samples (Caselli & Spada, 2015).

2.3.6 Strengths and limitations
The main strength of the study is the investigation of the relationship between addictive behaviours and desire thinking as well as it being conducted in different clinical samples with varying sub-types of addictive behaviour, rather than in a specific category, which stresses the role of Desire Thinking across addictions. However, certain limitations must be considered. The majority of the included studies has a retrospective design, thus could limit their results for methodological reasons: 1) the retrospective design may introduce selection bias and mis-classification or information bias; 2) recall may be inaccurate and subject to biases; 3) researchers cannot control exposure or outcome assessment and instead must rely on others for accurate record keeping (Mann, 2017). Furthermore, in retrospective studies the temporal relationship is frequently difficult to assess; thus, longitudinal studies are needed in order to elucidate the temporal relationship between desire thinking and addictive behaviours. In detail, longitudinal design could confirm or not whether desire thinking is a predictor and a risk factor of problematic behaviours or conversely, they may only occur simultaneously, without a causal relationship.    
Even though, there are many evidences justifying the existence of some behavioural addictions (such as gambling and internet addictions) neurobiological findings remain scant and data are particularly sparse for others disorders, such as compulsive shopping, kleptomania and compulsive sexual behaviours/pornography. 
In addition, considering the paucity of research in this field, no quality assessments were carried out to determine suitability and all studies were included in the systematic review. This could limit the conclusion because studies could have bias or deficiencies in design, conduct or reporting, leading to inaccurate estimates, misleading conclusions and reduced applicability. Quality assessment could overcome this limitation throughout an established methodology, that guarantee findings transparently and reduce bias, providing relevant information (Pussegoda et al., 2017). Researchers have developed various methodological and reporting guidelines over the years to assist in improving the methodological rigor and reporting of Systematic Reviews (e.g., Newcastle-Ottawa quality scales) that must be considered in future. 
[bookmark: _Toc6208638]
[bookmark: _Toc63423895]2.4 Conclusion
[bookmark: _Hlk16856267]Desire Thinking is an active cognitive process found across varying addictive behaviours. Studies conducted in the future may benefit from: 1) including  a longitudinal design to ascertain the temporal relationship between addictive behaviour and desire thinking; 2) examining the relationship between relapse and Desire Thinking to explore possible predictors of relapse as well as ameliorate intervention strategies to prevent it from occurring; 3) exploring the role of Desire Thinking in additional types of problematic behaviours, such as dysfunctional eating behaviours (Spada et al., 2015; Nikčević et al., 2017) and problematic facebook use (Marino et al., 2019) as it may be transdiagnostic feature.
[bookmark: _Toc5280871]In accordance with this limitation, the subsequent studies aim to assess desire thinking in craving and drinking utilising a longitudinal design in both clinical and sub-clinical populations. 
[bookmark: _Hlk44925034]The next chapter focuses on a longitudinal study concerning desire thinking conducted on healthy participants. A longitudinal design is crucial when evaluating the role of this process in leading to problematic behaviour. The studies examined in the current chapter have demonstrated a lack of longitudinal data so that it is not possible to support the predictive role of desire thinking in increasing addictive behaviours and craving. Therefore, a causal relationship between addictive behaviours and desire thinking has ever yet to be demonstrated. for this reason, the subsequent chapter will attempt to support the causal relationship between drinking behaviour and desire and the role of its components (imaginal prefiguration and verbal perseveration) in this relationship. In order to test this, a longitudinal study on 150 healthy participants was conducted over a period of 6 months in order to investigate the predictive role of desire thinking in contributing to alcohol-related behaviours. Data presented in the next chapter has been submitted and accepted for publication by Addictive Behaviours (Martino F., Caselli G., Felicetti F., Rampioni M., Romanelli P., Troiani L., Sassaroli S., Albery I.P., Spada M.M. 2017. Desire thinking as a predictor of craving and binge drinking: A longitudinal study. Addictive Behaviours; 64:118-122).

[bookmark: _Toc5376719][bookmark: _Toc6208639][bookmark: _Toc63423896]
3. 
[bookmark: _Toc63423897]Desire Thinking as a predictor of craving and binge drinking in healthy volunteers


[bookmark: _Toc63423898]3.1 Introduction
Desire thinking has been defined as a conscious and voluntary cognitive process serving to prefigure images, information and memories about positive target-related experience (Caselli & Spada, 2010; Caselli & Spada, 2011; Caselli & Spada, 2013; Caselli & Spada, 2015; Caselli & Spada, 2016). Research has indicated that desire thinking is a bi-dimensional construct comprising imaginal prefiguration and verbal perseveration components (Caselli & Spada, 2011;  Caselli & Spada, 2015). Imaginal prefiguration refers to the voluntary allocation of attentional resources to target-related cues and a multi-sensory and conscious elaboration of these in the form of anticipatory target-related positive imagery and memory recall. Verbal perseveration refers to voluntary and prolonged self-talk regarding worthwhile reasons for engaging in target-related activities and achievement thereof. Desire thinking thus involves active and controlled processing of the pleasant consequences of achieving a desired target, reviewing good reasons for attaining it, and mentally planning how to do so (Caselli & Spada, 2016). Authors (Caselli & Spada, 2010; Caselli & Spada, 2011) theorized that desire thinking and craving would represent separate concepts, with the latter referring to the subjective experience of a strong impulse to search and obtain a target, or to engage in an activity, for the purpose of achieving its desired effects (Marlatt, 1978). Craving can manifest in multiple ways, including intrusive thoughts (Beck et al., 1993), a drive or motivation (Cox & Klinger, 2002), substance wanting (Robinson & Berridge, 1993), an emotional state (Tiffany & Wray, 2009), a physical sensation (Paulus, 2007), or a stress response (Sinha & Li, 2007). Desire thinking, in contrast, is conceptualised as conscious and controlled intentional target-related information processing (Caselli & Spada, 2011; Caselli & Spada, 2016); a form of extended thinking (Caselli & Spada, 2011; Caselli & Spada, 2015; Caselli & Spada, 2016) characterised by self-focused attentional orientation, perseveration, low levels of awareness about the voluntary nature of its activation (and consequently a low perception of control over it) and a negative impact on the down-regulation of emotional states. 
Studies have demonstrated how thoughts related to the desired cue (e.g. fantasizing about a drug or about how to consume it) would trigger physiological changes comparable to the ones induced by direct experiences (Bywaters et al., 2004; Witvliet & Vrana, 1995) and would be strongly associated with craving levels in individuals reporting alcohol abuse (Caselli & Spada, 2010; Green et al., 2000; Tiffany & Drobes, 1990). Literature also showed how desire thinking (1) can increase levels of craving in drinkers after being experimentally manipulated (Caselli et al., 2013); (2) is independent from the level of alcohol use in predicting levels of craving in people that present alcohol abuse issues (Caselli & Spada, 2011); (3) changes in a proportional way across the continuum of drinking behaviour even when keeping gender, age, negative affect and craving constant (Caselli et al., 2012 (a) ); and (4) if triggered, significantly raises levels of distress and increases the impulse to consume alcohol in individuals diagnosed with alcohol use disorder (Caselli et al., under review).
Caselli, Spada and colleagues (Caselli & Spada, 2011, Caselli & Spada, 2013; Caselli & Spada, 2015; Spada & Wells 2009; Spada et al., 2012; Spada et al., 2013; Spada et al., 2015) argue that triggering desire thinking can partially be responsible for the increase and maintenance of craving and of the related dysfunctional drinking patterns. In particular, the model of the inter-relationships between components of desire thinking and craving (Caselli & Spada, 2015) theorizes that craving activation would be mostly predicted by the imaginal prefiguration component of desire thinking, while the verbal perseveration component would mainly be linked to the increase of craving, thus having a close relationship with behavioural enactment. Hence, the model suggests that behaviour (binge drinking) would be more influenced by processes of decision-making and cognitive planning aimed at achieving the target (verbal perseveration), rather than by the multi-sensory elaboration of target-related information (imaginal prefiguration), a component that appears to be related mostly to craving activation. 

[bookmark: _Toc63423899]3.2 Aim 
The aim of the present study was to explore the role of desire thinking in predicting craving and binge drinking, employing a longitudinal design. 
Based on Caselli and Spada’s (2015) model, it was predicted that: 
(1) Desire thinking at Time 2 would predict craving at Time 3, controlling for binge drinking and craving at Time 1; and
(2) Desire thinking at Time 2 would predict binge drinking at Time 3. controlling for binge drinking and craving at Time 1;
(3) Imaginal prefiguration at Time 2 would mediate the relationship between craving at Times 1 and 3; and
(4) Verbal perseveration at Time 2 would mediate the relationship between binge drinking at Times 1 and 3.
Longitudinal data are needed in order to validate this model and evaluate the role of desire thinking in predicting problematic drinking. The longitudinal design can confirm if desire thinking is a risk factor for developing alcohol problem or relapse. So far, retrospective, cross sectional and experimental studies have established a strong relationship between desire thinking and binge drinking, but only longitudinal methodologies can confirm a causal relationship between desire (cause) and alcohol abuse (consequence). 
Following data has been submitted and accepted for publication by Addictive Behaviours (Martino F., Caselli G., Felicetti F., Rampioni M., Romanelli P., Troiani L., Sassaroli S., Albery I.P., Spada M.M. 2017. Desire thinking as a predictor of craving and binge drinking: A longitudinal study. Addictive Behaviours; 64:118-122).

[bookmark: _Toc63423900]3.3 Method

3.3.1 Design
We employed a longitudinal design with data collection occurring at three time points. At Time 1 we collected data on binge drinking and craving. At Time 2 (3 months post baseline) we collected data on desire thinking. At Time 3 (6 months post baseline) we collected data on binge drinking and craving.

3.3.2 Participants and Procedure
Participants were recruited from the community through leaflets and advertisements placed in a variety of work settings. A total of 150 individuals, who defined themselves as social drinkers, took part in the study. Inclusion criteria were: (1) 18 years of age or above; (2) consenting to the study; (3) understanding spoken and written Italian; and (4) scoring less than 8 on the Alcohol Use Disorders Identification Test, considered a cut-off point identifying non-hazardous drinking (AUDIT; Babor et al., 1992). Out of 150 screened volunteers, 17 were excluded because they did not meet the inclusion criteria and scored more than 8 on the AUDIT. The final sample was composed of 133 participants (77 women; mean age=34.1 years, SD=7.3 years). Participants were mostly employed (81.2%), and college graduates (51.2%). All the participants completed the study and contributed data used in the analyses. No drop-outs were reported at follow-up. Ethics approval for the study was obtained from the ethics panel of London South Bank University. 

3.3.3 Measurement
Binge drinking. This was assessed by asking participants to state the number of times in the previous month they had consumed more than 4 (for women) or 5 (for men) alcoholic beverages in a single drinking session (NICE Guidelines on Alcohol-use disorders, 2010).
Penn Alcohol Craving Scale (PACS; Flannery et al., 1999). The PACS consists of 5 items assessing the level of craving for alcohol. The first 3 questions centre on the duration, frequency and intensity of craving. The fourth question asks the respondent to rate their ability to resist drinking if alcohol were available. The final question asks them to rate their overall average craving for alcohol during the previous week. Higher scores indicate higher levels of craving. In this study the PACS questionnaire showed an acceptable internal consistency (Cronbach alpha = 0.77)
Desire Thinking Questionnaire (DTQ; Caselli & Spada, 2011). The DTQ consists of 10 items, broken down into two factors of five items, assessing desire thinking. The first factor concerns the perseveration of verbal thoughts about desire-related content and experience (verbal perseveration) and includes items such as: “I mentally repeat to myself that I need to practice the desired activity”. The second factor concerns the tendency to prefigure images about desire-related content and experience (imaginal prefiguration) and includes items such as: “I imagine myself doing the desired activity”. Items are general in content and refer to the desired activity which is specified in the instructions. Higher scores indicate higher levels of desire thinking. In this sample the Cronbach alpha = 0.85 reflects good reliability.
Alcohol Use Disorders Identification Test (AUDIT; Babor et al., 1992). The AUDIT consists of 10 items assessing recent alcohol consumption, alcohol dependence symptoms and alcohol-related problems. Respondents are asked to choose one of five statements (per question) that most closely applies to their use of alcohol beverages over the past year. Responses are scored from 0 to 4 in the direction of problem drinking. The summary score for the total AUDIT ranges from 0, indicating no presence of problem drinking behaviour, to 40 indicating marked levels of problem drinking behaviour and alcohol dependence. A score of less than 8 on AUDIT is considered a cut-off point for identifying non-hazardous drinking (AUDIT; Babor et al., 1992). In this study the AUDIT questionnaire showed an acceptable internal consistency (Cronbach alpha = 0.78).
	
[bookmark: _Toc63423901]3.4 Results

	3.4.1 Data Configuration 
An inspection of skewness coefficients showed that all tests were symmetrically distributed. We tested for the presence of multivariate outliers by calculating Mahalanobis distance (D2=2.97), which identified no participants as multivariate outliers. The coefficient of Mardia, which represents the multivariate kurtosis coefficient, was lower than the critical value (i.e 35.0) for an asymmetrical multivariate distribution, indicating a normal multivariate distribution. Inspection of the graphical distribution of D2 on Q-Q plots also supported this finding.
We then examined multicollinearity using the Tolerance Index (Ti) and the Variance Inflation Factor (VIF). A Ti over .02 and a value under 5.0 for VIF are considered reliable cut-off points for the absence of multicollinearity. Ti and VIF were measured for desire thinking (Ti=.88; VIF=1.13), verbal perseveration (Ti=.98; VIF=1.02), and imaginal prefiguration (Ti=.85; VIF=1.18); craving (Ti=.88; VIF=1.13); as well as binge drinking (Ti=.98; VIF=1.01). These analyses supported the absence of multicollinearity between variables.  
Finally, inspection of residual Q-Q plots, skewness, and kurtosis showed that: (1) residuals met requirements for normality; (2) there was no indication of non-linearity; and (3) variance was constant for each combination of variables supporting their homoscedasticity. An inspection of correlation coefficients between standardized residuals and independent variables showed that there were no significant correlations. The Durbin-Watson coefficient was 1.50, identifying the absence of autocorrelation. Inspection of Cook’s distance and influential data points showed that no participants’ data would significantly change the regression analysis coefficients. 
3.4.2 Correlation Analyses
Statistical analyses were carried out using SPSS version 17.0 for Windows. Descriptive statistics for all variables and Pearson product-moment correlations are presented in Table 2. These showed that all variables under investigation were positively associated with one other. 

Table 2: Inter-correlations of the Study Variables.

Variable	Mean	SD	1	2	3	4	5	6	
1. BD T1	1.6	1.1	
2. PACS T1	1.8	2.4	.24**	
3. DTQ T2	11.6	2.1	.22**	.34**	
4. DTQ-IP T2	6.0	1.4	.20*	.39**	.75**	
5. DTQ-VP T2	5.6	1.2	.15*	.15*	.80**	.22**	
6. PACS T3	1.5	2.1	.24*	.66**	.37**	.45**	.14**	
7. BD T3	1.5	0.8	.85**	.36**	.28**	.26**	.19**	.38**	
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Note. N=133; *p<.05, **p<.001; (two-tailed); BD T1=Binge Drinking Time 1; PACS T2=Penn Alcohol Craving Scale Time 1; DTQ T2=Desire Thinking Questionnaire Time 2; DTQ-IP T2=Desire Thinking Questionnaire Imaginal Prefiguration Time 2; DTQ-VP T2=Desire Thinking Questionnaire Verbal Perseveration Time 2; PACS T3=Penn Alcohol Craving Scale Time 3; BD T3=Binge Drinking Time
61

	3.4.3 Testing Hypothesis 1: Does desire thinking predict craving?
In order to test Hypothesis 1, that desire thinking at Time 2 would predict craving at Time 3 over and above binge drinking and craving at Time 1, we implemented a hierarchical regression analysis (see Table 3). Binge drinking and craving at Time 1 were entered, respectively, on the first step and second step of the analysis. Subsequently, desire thinking at Time 2 was added on the third step with craving at Time 3 as the dependent variable. Results indicated that desire thinking at Time 2 predicted craving at Time 3, over and above binge drinking and craving at Time 1. 

Table 3: Hierarchical linear regression analysis with craving at Time 3 as the outcome variable and craving at Time 1, binge drinking at Time 1 and desire thinking at Time 2 predictor variables.

Variable	R	ΔR2	β	T	Sig	
Step 1	   .25	.06**
BD T1	.25	3.02	.00
F Change                       9.13
Sig of F Change                                                                                                                  .00
Step 2	.67	.38**
BD T1	.09	1.28	.20
PACS T1	.64	9.41	     <.001
F Change                       88.5             
Sign of F Change                                                                                                             <.001
Step 3	.69	.02*
BD T1	.08	1.19	.24
PACS T1	.58	8.30	.05
DTQ T2	.17	2.42	.01
[bookmark: _Hlk17104331]F Change                       5.88 
Sign of Change                                                                                                                    .02
Note. N=133; *p<.05, **p<.001; BD T1=Binge Drinking Time 1; PACS T1=Penn Alcohol Craving Scale Time 1; DTQ T2=Desire Thinking Questionnaire Time 2; PACS T3=Penn Alcohol Craving Scale Time 3. 


3.4.4 Testing Hypothesis 2: does desire thinking predict binge drinking?
In order to test Hypothesis 2, that desire thinking at Time 2 would predict binge drinking at Time 3 over and above binge drinking and craving at Time 1, we implemented a hierarchical regression analysis (see Table 4). Binge drinking and craving at Time 1 were entered on the first step and second step of the analysis. Subsequently, desire thinking at Time 2 was added on the third step of the analysis with binge drinking at Time 3 as the dependent variable. Results indicated that desire thinking at Time 2 predicted binge drinking at Time 3, over and above binge drinking and craving at Time 1.

Table 4: Hierarchical linear regression analysis with binge drinking at Time 3 as the outcome variable and craving at Time 1, binge drinking at Time 1 and desire thinking at Time 2 predictor variables.

Variable	R	ΔR2	β	T	Sig	
Step 1	.71	.51**
BD T1	.71	11.70	    <.001
[bookmark: _Hlk17105315]F Change                      136.8
Sign of F Change                                                                                                            <.001
Step 2	.74	.03*
BD T1	.66	10.80	<.001
PACS T1	.19	3.08	<.001
F Change                       9.48
Sign of F Change 	                                                                                                                .01
Step 3	.75	.02*
BD T1	.66	10.90	<.001
PACS T1	.14	2.18	.03
DTQ T2	.15	2.48	.01
F Change                       6.15
Sign of F Change 	             .01
Note. N = 133; *p<.05, **p<.001; BD T1=Binge Drinking Time 1; PACS T1=Penn Alcohol Craving Scale Time1; DTQ T2=Desire Thinking Questionnaire Time 2; BD T3=Binge Drinking Time 3. 




[bookmark: _Hlk16932278]3.4.5 Testing Hypothesis 3: which components of DT predict craving?
In order to test Hypothesis 3 we inserted the subscales of the DTQ at Time 2 as mediators between craving at Times 1 and 3 (see Figure 6). Findings showed that only imaginal prefiguration at Time 2 predicted craving at Time 3, over and above craving at Time 1. In order to test if this mediation was significant, a Normal Theory Test was conducted. This showed that imaginal prefiguration, as the mediator, was statistically significant (z=2.82, p=.00) with indirect effect bootstrap estimates (R2=.47; SE .03; CI [.02, .14]) confirming the impact of imaginal prefiguration at Time 2 between craving at Times 1 and 3.

Figure 6: Mediational analysis with imaginal prefiguration at Time 2 as the mediator between craving at Times 1 and 2.
Note: Path a: Direct effect of the independent variable on the mediator variable; Path b: Direct effect of the mediator variable on the dependent variable; Path c: Direct effect of the independent variable on the dependent variable; Path c’: Direct effect of the independent variable on the dependent variable accounting for the mediator variable. 
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a: B=0.16; p=0.00
b: B=0.37; p=0.00
   c: B=0.55; p=0.00 

c': B=0.48; p=0.00

	
3.4.6 Testing Hypothesis 4: which components of DT predict binge drinking?
In order to test Hypothesis 4 we inserted the subscales of the DTQ at Time 2 as mediators between binge drinking at Times 1 and 3 (see Figure 7). Findings showed that only verbal perseveration at Time 2 predicted binge drinking at Time 3, over and above binge drinking at Time 1. In order to test if this mediation was significant, a Normal Theory Test was conducted. This showed that verbal perseveration, as the mediator, was statistically significant (z=2.82, p=.00) with indirect effect bootstrap estimates (R2=.56; SE .01; CI [.00, .03]) confirming the impact of verbal perseveration at Time 2 between binge drinking at Times 1 and 3.

Figure 7: Mediational analysis with verbal perseveration at Time 2 as the mediator between binge drinking at Times 1 and 3.
Note: Path a: Direct effect of the independent variable on the mediator variable; Path b: Direct effect of the mediator variable on the dependent variable; Path c: Direct effect of the independent variable on the dependent variable; Path c’: Direct effect of the independent variable on the dependent variable accounting for the mediator variable. 
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[bookmark: _Toc63423902]3.5 Discussion
[bookmark: _Hlk3118111]Results from the present study highlight the role of desire thinking at Time 2 in predicting craving and binge drinking at Time 3, controlling for craving and binge drinking at Time 1. This is the first study to show the relevance of desire thinking in prospectively predicting both craving and binge drinking. The findings from the current study align with those from recent studies exploring the impact of desire thinking in clinical and non-clinical populations using both experimental and cross-sectional designs (Caselli et al., 2012 (a); Caselli et al., under review; Caselli et al., 2013; Caselli & Spada, 2010; Caselli & Spada, 2011).
Furthermore, our data shed light on the differing role of the components of desire thinking in predicting both craving and binge drinking. We found that the imaginal component of desire thinking at Time 2 mediated the relationship between craving at Times 1 and 3. Conversely, we found that the verbal perseveration component of desire thinking at Time 2 mediated the relationship between binge drinking at Times 1 and 3.
How can these findings be explained? According to the Elaborated Intrusion Theory (EI) (Kavanagh et al., 2004; Kavanagh et al., 2005; May et al., 2004), imagery is a central feature of desire and a predictor of desire strength (Kavanagh et al., 2009). Experimental studies have brought evidences for this theory by demonstrating how selectively blocking the cognitive processes implied in the generation of imageries can cause a decrease in desire (Kemps & Tiggemann, 2007; Versland & Rosenberg, 2007). Additionally, a relationship between drug craving and brain regions in the cortex responsible for memory retrieval and imagery has been observed in brain imaging studies (Wang et al., 2007), thus bringing evidence for the role of elaboration in desire. Overall, the results of the current research may help to clarify why craving can be predicted by the imaginal prefiguration component of desire thinking, since it primarily focuses on target-related cues and their multi-sensory and conscious elaboration in terms of anticipatory target-related positive imagery and memory recall. This is in line with the concept that imaginal prefiguration is mostly associated with craving activation, as it is theorized by the model of the inter-relationships between desire thinking and craving (Caselli & Spada, 2015).
Research has also shown that vivid imagery may activate “wanting” circuits and enhance the perceived “sense of deficit” leading to ruminative-type thinking patterns about how to achieve the desired target or how to inhibit it, thus worsening affect (Holmes et al., 2008; Holmes & Mathews, 2005). This description shares similarities with the component of desire thinking termed “verbal perseveration”, which is characterized by verbal self-talk about actions and plans to reach the desired target and should thus be proximal to engagement in behaviour (binge drinking) as we observed. Again, this finding runs parallel to Caselli and Spada’s (2015) model which contends that verbal perseveration principally contributes to the escalation of craving and is therefore more proximally linked to behavioural enactment (binge drinking).
The results summarized in this chapter add to the evidences supporting the theory that people’s cognitive reactions to craving and the related desire thinking would contribute to increase maladaptive behaviours. Therefore, the cognitive response that is desire thinking could become harmful when pointed towards targets people want to avoid (e.g. engaging in addictive behaviour) or states they want to control (e.g. craving). According to these considerations, several new clinical interventions aimed at stopping or lowering the frequency of desire thinking can be structured (Caselli & Spada, 2015; 2016), which may involve theoretical work and sharing knowledge about how desire thinking can influence craving and patterns of drinking. This could be achieved by: (1) differentiating craving (an automatic bottom-up experience) from desire thinking (a top-down goal driven process); (2) identifying components of the desire thinking process (e.g imaginal prefiguration or verbal perseveration); and (3) highlighting the consequences of desire thinking. 
[bookmark: _Hlk60835801]The current study has several limitations. Firstly, it relies solely on self-report instruments which are subject to errors in measurement. Self-reporting is a common approach for gathering data in epidemiologic and medical research. This method requires participants to respond to the researcher’s questions without his/her interference. The following biases can accompany self-reported data: social desirability, recall period, sampling approach, or selective recall (Althubaiti, 2016). Future studies could explore other sources of information, such as medical records or laboratory measurements, must be considered to make data more reliable.
Secondly, the presence of concurrent psychological disorders, with the exception of other substance use disorders, was not assessed. Future studies could explore if other psychological conditions may impact desire thinking and its relationship with craving and alcohol abuse. For example, exploring comorbidities with Personality Disorders and/or Mood and Anxiety Disorders could clarify if a psychiatric disease could exacerbate or worsen the addicted behaviours. 
Thirdly, all the participants were Caucasian, so the behavior could be related to a specific culture and might not be generalized to other populations. Researchers must consider diversified samples in term of age, gender, education and race/ethnicity in order to generalize findings. Data must reflect the diversity of the population. Especially regarding alcohol problems, cultural and social aspects can influence people’s behaviours, impacting the variables that we have examined (e.g desire, craving and binge drinking). Indeed, some alcohol-related problems are deeply associated with specific cultural factors, relating to beliefs, attitudes, norms and expectations about drinking. For example, in many European countries, previously positive/integrated drinking-cultures, are showing early signs of a shift towards more negative/ambivalent beliefs. This may result in an increase in alcohol-related problems, impacting the perception of the problem (drinking behaviour) and also the social desirability (drinking less may provide a more positive image).
Fourthly, the reported studies included Cronbach’s alpha as the reliability statistics for the data. It is known that Cronbach’s alpha has attracted criticism: 1) it could under-estimates reliability; 2) it provides scarce evidences that a pool of items is intended to measures the same construct; 3) it is sensitive to the number of items and thus, it could be influenced by the length of the instruments/number of items. In sum, this could have limited results and these should be interpreted with cautions. 
Finally, we carried out our investigation in a sample of social drinkers with no problematic consumption, so considerations about the implications for treatment need to be viewed conservatively. The current data could be useful as a framework in a non-clinical sample from which to create basic intervention to limit the development of alcohol problems (for example, supplying information about alcohol, problems related to alcohol use, consequences for health, interpersonal relationships and mental health). Directions for future research include ascertaining further the role of desire thinking and its components in predicting craving and problematic drinking patterns considering a clinical population with alcohol use disorders and using longitudinal designs.

	3.6 Conclusion
[bookmark: _Hlk44925584]The current study provides new evidence to the prospective role of desire thinking in predicting both craving and binge drinking in healthy volunteers. The present findings impact on and add value to previous researches that have explored desire thinking across addictive behaviour using a cross sectional design. The data shown in this chapter support the predictive role of desire thinking in increasing craving and problematic behaviour in a non-clinical population. In order to extend the responsibility of desire thinking to addictive behaviour (entailing problem drinking), the next chapter will describe a further longitudinal study conducted in a clinical population with Alcohol Use Disorder (AUD). In conclusion, the predictive role of desire thinking in leading to drinking behaviour needs to be confirmed by longitudinal studies in a clinical population as well as it may be of value in the treatment of problematic drinking behaviours in people with AUD. Data presented in the next chapter has been submitted and accepted for publication by Addictive Behaviours (Martino, F., Caselli, G., Fiabane, E., Felicetti, F., Trevisani, C., Menchetti, M., Mezzaluna, C., Sassaroli, S., Albery, I.P., Spada, M.M. 2019. Desire thinking as a predictor of relapse of drinking status following treatment for Alcohol Use Disorder: A prospective study. Addictive Behaviours; 95, 70-76).
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4. 
[bookmark: _Toc63423904]Desire thinking as a predictor of drinking status in patients with severe Alcohol Use Disorder

[bookmark: _Toc63423905]4.1 Introduction
Alcohol use is a major public health issue worldwide. Research conducted by the World Health Organization highlighted that 5.1% of the global burden of disease and injury is attributable to alcohol use (WHO, 2014). Treatment of Alcohol Use Disorder (AUD) currently involves a wide variety of effective methods which are delivered in both inpatient or outpatient settings. These include medications (e.g. Disulfiram), cognitive behavioural therapy (CBT), motivational enhancement therapy, 12-step facilitation therapy, contingency management, relapse prevention therapy, and family therapy. However, despite the promising efficacy of these treatment modes (Morgenstern & Longabaugh, 2000), data has shown high relapse rates (estimated median of 60%) within 6 months following detoxification (Neto et al., 2007; Nielsen et al.,  2007; Terra et al., 2008). These high relapse rates, which occur over a relatively short period of time, highlight the necessity for further research regarding the aspects that might help maintaining the results of therapy over time, which need to be effectively tackled. 
Over the past three decades a large number of studies on the treatment of AUD have examined and identified patient-related predictors of treatment outcome and relapse. These include pre-treatment levels of alcohol use, AUD severity, alcohol use during treatment, psychiatric symptoms, self-efficacy and motivation, and craving (Bottlender & Soyka, 2005; Fiabane et al., 2017; Higley et al., 2011; Moos & Moos, 2006; Witkiewitz, 2013). The literature appears to indicate that of all these predictors of treatment outcome and relapse, craving may be the strongest (Gordon et al., 2006; Higley et al., 2011; Schneekloth et al., 2001; Witkiewitz, 2013).
Although craving represents a main focus when taking into consideration results of treatment, the literature is still controversial about what can trigger or increase it. Clinical studies (Abulseoud et al., 2010; Pombo et al., 2016) underlined how negative affect can constitute an important trigger for craving, although there is still a lack of knowledge about the factors that could increase it. The metacognitive model of problematic alcohol use (Caselli & Spada, 2015; Spada et al., 2015; Spada et al.,  2013) suggests that the intensity, frequency and duration of craving may be associated with a distinctive form of cognitive elaboration termed ‘desire thinking’. Desire thinking is characterised by: (1) the multi-sensory elaboration of anticipatory positive imagery or positive target-related memory recall (termed ‘imaginal prefiguration’); and (2) prolonged self-talk activity about identifying good reasons for using, and planning how to obtain, alcohol (termed ‘verbal perseveration’) (Caselli & Spada, 2010; Caselli & Spada, 2011; Caselli & Spada, 2013; Caselli & Spada, 2015; Caselli & Spada, 2016).
Studies have highlighted that craving levels of AUD patients (Caselli & Spada, 2010; Green et al., 2000) and of social drinkers (Caselli et al., 2013) would be strongly linked with desire thinking, which can involve thoughts or fantasies about how to obtain a substance or about the substance itself. Furthermore, desire thinking can also predict craving in AUD patients with no relation to their levels of alcohol consumption (Caselli & Spada, 2011) and can lead to physiological changes comparable to the ones experienced consequently to alcohol use (Bywaters et al., 2004; Witvliet & Vrana, 1995). When triggered, it can also bring to an escalation of distress and to the impellent need to consume alcohol in individuals with AUD (Caselli et al., 2016). Moreover, studies have shown that desire thinking can predict craving and binge drinking in non-hazardous drinkers over time (Martino et al., 2017). Findings from all the above studies appear to indicate that desire thinking is closely associated with craving and alcohol use across the continuum of drinking behaviours. 
However, additional longitudinal studies on a clinical population (in particular, patients with AUD) are warranted to further support this association. In addition, considering the literature about high relapse rates in AUD patients and how there is a need for studies exploring predictors to reduce this dysfunctional behaviour, the current research also intended to be the first to evaluate how desire thinking can be involved in the relapse of drinking behaviour. So far, other predictors have been deduced from the evidence, such as levels of alcohol use, AUD severity, alcohol use during treatment, psychiatric symptoms, self-efficacy and motivation and craving (Bottlender & Soyka, 2005; Fiabane et al., 2017; Higley et al., 2011; Moos & Moos, 2006; Witkiewitz, 2013). Despite the strong impact of craving on relapse behaviours (Gordon et al., 2006; Higley et al., 2011; Schneekloth et al., 2001; Witkiewitz, 2013), the role of desire thinking has never been studied before. Following data has been submitted and accepted for publication by Addictive Behaviours (Martino, F., Caselli, G., Fiabane, E., Felicetti, F., Trevisani, C., Menchetti, M., Mezzaluna, C., Sassaroli, S., Albery, I.P., Spada, M.M. 2019. Desire thinking as a predictor of relapse of drinking status following treatment for Alcohol Use Disorder: A prospective study. Addictive Behaviours; 95, 70-76).

[bookmark: _Toc63423906] 4.2 Aim and hypotheses 
The aim of the present study was to explore the role of desire thinking in prospectively predicting relapse, craving and binge drinking frequency in patients receiving treatment for AUD. Based on Caselli and Spada's (2015) model, we predicted that: (1) Desire thinking at treatment completion would predict relapse at follow-up, controlling for craving levels at treatment completion as well as baseline AUD severity and binge drinking frequency. Furthermore, following work which has highlighted differences in desire thinking components and their relationship to craving and alcohol use, we predicted that: (2) Imaginal prefiguration at treatment completion would predict craving levels at follow-up controlling for craving levels at treatment completion as well as baseline AUD severity and binge drinking frequency; and (3) verbal perseveration at treatment completion would predict binge drinking frequency at follow-up controlling against craving levels at treatment completion as well as baseline AUDIT severity and binge drinking frequency.


[bookmark: _Toc63423907]4.3 Methods

4.3.1 Design
This was a longitudinal multicentre study. We employed three time points: Pre-treatment (baseline), treatment completion (one-month post-baseline) and follow-up (three months post-baseline). At baseline a battery of instruments was administered to evaluate anxiety and depression, AUD severity, binge drinking frequency, craving and desire thinking. All scores were also recorded at the one and three-month follow-ups.  

4.3.2 Participants and procedure
The sample comprised 135 patients seeking treatment for AUD at inpatient and outpatient centres for addiction and mental health at three Italian centres (Bologna, Genova, and Ascoli Piceno). Out of the 135 patients enrolled, 100 (75%) were admitted to two in-patient rehabilitation centres for AUD over a period of one year (Genova and Ascoli Piceno) and 35 (25%) were enrolled in therapeutic programmes at outpatient services for addiction and mental health problems (Bologna). Interventions included medication, individual and group CBT, health-education, skills training, and practical advice (alcohol education materials). All interventions aimed at achieving abstinence.  
All patients were diagnosed with AUD in accordance with the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5; American Psychiatric Association [APA]). the study inclusion criterion was:  having AUD as a primary diagnosis; the exclusion criteria were: (1) being diagnosed with other substance use disorders; (2) being diagnosed with chronic liver disease with complications, severe kidney malfunctioning with complications, severe endocrinopathy or immunodeficiency with complications, progressive cerebral traumas, and cognitive deficits; and (3) receiving psychopharmacological treatment for craving. AUD and other reported psychiatric disorders were diagnosed on clinical grounds.
The patients admitted were mostly male (n=87, 64%), with an average age of 47.5 years (SD=9.5; range=22-69). The majority of the sample (n=79, 58%) had high education levels (>13 years), were single or divorced (n=85, 63%), and unemployed or retired (n=80, 60%). The entire sample was Caucasian. Patients had a relatively recent history of AUD (M=3.2 years from onset, SD=3.1). The majority of the sample (n=96, 71%) displayed severe AUD (Alcohol Use Disorders Identification Test > 20 [Babor et al., 1992]). The median episodes of binge drinking in the month before baseline was 4 (range: 1–6). Comorbid psychiatric disorders were as follows: personality disorders (37%), mood disorders (29%) and anxiety disorders (23%). 
Ethics approval for the study was obtained from the ethics panel of London South Bank University and from the Italian National Health Service Trusts. The study was described to patients as an investigation of the role of emotion and thought in present and future alcohol use. All participants were informed that data provided in the study would be treated in the strictest confidence and that participation in the research project was entirely voluntary. Following a brief introduction to the project, suitable participants were informed about the study and asked to complete a consent form before completing baseline measures. All such tests were taken at baseline and then repeated after one month (treatment completion). Three months post baseline, participants were contacted by telephone by the same researcher and asked to return for the last follow-up to evaluate progress. All participants were debriefed following completion of the study.
	
4.3.3 Self-report measures
4.3.3.1 Hospital Anxiety and Depression Scale (HADS)
HADS (Zigmond & Snaith, 1983) is a self-report instrument consisting of 14 items, 7 assessing anxiety and 7 assessing depression. The anxiety subscale includes items such as: ‘I get a sort of frightened feeling as if something horrible is about to happen’. The depression subscale includes items such as: ‘I feel as if I am slowed down’. Higher scores represent higher levels of anxiety and depression. The majority of studies examining the factor structure of HADS in both clinical and general populations have identified the two dimensions. All in all, the self-report instrument possesses good validity and reliability (Mykletun et al., 2001). The internal consistency for the present sample was good (Cronbach’s α =.89).

4.3.3.2 Alcohol Use Disorders Identification Test (AUDIT)
[bookmark: _Hlk63183530]AUDIT (Babor et al., 1992) consists of 10 items assessing recent alcohol use, alcohol dependence symptoms and alcohol-related problems. Respondents are asked to choose one of five statements (per question) that most closely applies to their use of alcohol beverages over the past year. Responses are scored from 0 to 4 in the direction of problem drinking. The summary score for the total AUDIT ranges from 0, indicating no presence of problem drinking behaviour, to 40 indicating marked levels of problem drinking behaviour and alcohol dependence. A score of 8 on AUDIT is considered a cut-off point for identifying non-hazardous drinking. This self-report measure has been extensively used and possesses good validity and reliability (Babor et al., 1992). In this study the AUDIT questionnaire showed a good internal consistency (Cronbach α = 0.85)

4.3.3.3 Penn Alcohol Craving Scale
The PACS (Flannery et al., 1999) consists of 5 items assessing the level of craving for alcohol. The first 3 questions focus on the duration, frequency and intensity of craving. The fourth question asks respondents to rate their ability to resist drinking if alcohol were available. The final question asks them to rate their overall average craving for alcohol during the previous week. Higher scores indicate higher levels of craving. This self-report instrument has been shown to possess good psychometric properties (Flannery et al., 1999). The internal consistency for the present sample was good (Cronbach’s α =.82).

4.3.3.4 Desire Thinking Questionnaire (DTQ)
The DTQ (Caselli & Spada, 2011) consists of 10 items (five items for each of two component factors). The first factor concerns the perseveration of verbal thoughts about desire-related content and experience (Verbal Perseveration) and includes items such as: “I mentally repeat to myself that I need to practice the desired activity”. The second factor concerns the tendency to prefigure images about desire-related content and experience (Imaginal Prefiguration) and includes items such as: “I imagine myself doing the desired activity”. Items are general in content and refer to the desired activity which is specified in the instructions. Higher scores indicate higher levels of desire thinking. The DTQ total score and factor scores have shown good factor structure, internal consistency, test-retest reliability, and predictive and discriminative validity (Caselli & Spada, 2011). The internal consistency for the present sample was acceptable (Cronbach’s α =.70).

4.3.3.5 Binge Drinking Frequency and Relapse
Binge drinking frequency was assessed by asking participants to state the number of times in the previous month they had consumed 4 (for females) or 5 (for males) alcoholic beverages in a single drinking session (Wechsler et al., 1994).
Relapse was operationalized as patients who did not return for follow-up, as they stated when the researcher asked them by telephone (e.g. “I will not return for follow up because I have started to drink again” or “I do not want to be helped to solve my alcohol problems anymore”, and those patients that admitted heavy drinking (more than one binge drinking episode) assessed by researchers at follow-up. Information regarding people who could not be reached by telephonetelephone were provided by clinicians (psychologists, psychiatrists and toxicologists) or GPs who treated them and were in contact with them or with their family members. Clinicians and GPs were contacted when participants were not available (these folks are counted as a relapse).
Relapse has been defined by researchers  in  several  ways  without  a  clear  correspondence  between  the  conceptual  and  operational levels (Marlatt & Donovan, 2005; Marlatt & Witkiewitz, 2002; Zweben & Cisler, 2003; Witkiewitz & Marlatt, 2011). Consequently, there are a large number of definitions of the relapse construct, limiting clinical judgments  to  results  and making cross-study comparisons difficult. Furthermore, the asymmetry  between  the  conceptual  and operational definition of relapse usually results in uninformative measures of the concept (Moyer et al., 2002; Sobell et al., 2003). Drinking patterns  are  composed  of  different  dimensions  (e.g.  a  reset period, a threshold of consumption, the frequency of  alcohol  use,  the duration  of  the  drinking  episode,  and  related negative  consequences).  For the aim of the present study we have defined “relapse” considering the amount of drinks and their monthly frequency (number of binge drinking in the last month). Limitation of this classification is further discussed in the conclusion. 

4.3.4 Analytical overview of data
First, we conducted preliminary analyses including missing data analysis, data screening and inspection of descriptive statistics and correlations. Secondly, we analysed changes in all scores occurring at the three time points (from baseline to follow-up). Furthermore, we tested the hypotheses of the study with three regression analyses. In the first model (logistic regression analysis) we evaluated predictors of relapse at follow-up. In the second set of models (hierarchical linear regression analyses) we assessed predictors of craving and BD at follow-up. 

[bookmark: _Toc63423908]4.4 Results

4.4.1 Data configuration and descriptive analyses 
Statistical analyses were carried out using SPSS version 22.0 for Windows. Descriptive statistics for all variables and Pearson product-moment correlations are presented in Table 5. These showed that all variables under investigation were positively associated with each other except for anxiety and depression (measured by HADS subscales) which were removed from further analyses. 


Table 5: Means, Standard Deviations, Ranges, and Two-Tailed Pearson Product-Moment Correlations of Study Variables.
	
	   M
	        SD
	            1.        
	    2.
	      3.
	      4.
	       5.
	       6.
	       7.
	       8.
	

	  1.   HADS – A
	 8.23
	5.22
	               -
	  .80**   
	     .02
	     .07
	     .09
	     .10
	      .05
	     .02
	

	  2.   HADS – D  
	 7.63
	5.26
	            
	     -
	     .01
	     .09
	     .09
	     .12
	      .04
	     .01
	

	  3.   AUDIT
	24.4
	7.61
	                         
	  -
	.52**
	.28**
	.32**
	.16*
	.42**
	

	  4.   PACS
	15.2
	6.63
	                         
	
	 -
	.63**
	.55**
	.55**
	.32**
	

	  5.   DTQ	
	21.3
	6.09
	                         
	
	       
	  -
	.87** 
	.87**
	.20*
	

	  6.   DTQ-VP
	11.1
	3.5
	                         
	
	
	  
	-
	.53**
	.16*

	  7.   DTQ-IP
	21.2      
	3.5
	                        
	
	
	 
	
	   -
	.07

	  8.   BD 
	4.04
	1.65
	                         
	
	
	
	
	
	  -


Note: n=135; Hospital Anxiety and Depression Scale – Anxiety (HADS – A); Hospital Anxiety and Depression Scale – Depression (HADS – D); Alcohol Use Disorders Identification Test (AUDIT); Penn Alcohol Craving Scale (PACS); Desire Thinking Questionnaire (DTQ); Verbal Perseveration (VP); Imaginal Prefiguration (IP); Binge Drinking Frequency (BD); *p<.05; **p<.01.

Inspection of histograms, skewness, and kurtosis coefficients identified no presence of univariate outliers (considering both symmetry and peakedness) and no multivariate outliers, by calculating the distance of Mahalanobis (D2). We then examined multi-collinearity using the tolerance index (Ti) and the variance inflation factor (VIF). A Ti of more than 0.02 and a value less than 5.0 for VIF are considered reliable cut-off points for the absence of multicollinearity. The tolerance index increased from .58 to .78 and the VIF from 1.55 to 1.78. These analyses supported the absence of multicollinearity between variables. The Durbin–Watson statistic was 1.78 ensuring the absence of autocorrelation. Inspection of Cook’s distance showed that no participants’ data would change the regression analyses coefficients significantly.

4.4.2 Missing data analysis 
We observed high attrition in our study. Specifically, a total of 135 participants completed baseline measures but only 77 completed the study (i.e., 43% attrition). While high levels of attrition are common in longitudinal studies in clinical populations, especially those displaying addictive behaviours (e.g., Keough & O'Connor, 2015; Thygesen et al., 2008), data loss poses potential issues for analyses (Enders, 2010). This being the case, we conducted a missing data analysis. Initially we created a dichotomous variable to distinguish participants with complete data (coded as 1; n=77) from those with incomplete data (coded as 0; n=58). There are generally three types of missing data: missing completely at random (MCAR; i.e., no systematic differences between observed and missing values), missing at random (MAR; differences between observed and missing values can be explained by other variables in the data), and missing not at random (MNAR; systematic and unexplained differences between missing and observed values; Sterne et al., 2009). Maximum likelihood assumes that data are at least MAR. If systematic group differences exist (i.e., data are MNAR), parameter estimates in statistical models may be biased (Enders, 2010). Overall, the results showed no statistically significant differences between those with complete versus those with incomplete data on baseline alcohol level (AUDIT; t=-1.75, p=.082), craving (PACS; t=-.74, p=.457), and desire thinking (DTQ; t= 0.19, p=.847). Effect sizes for group comparisons were also very small. Finally, “missingness” was also uncorrelated with gender (r=-.14, p=.095) and age (r=-.14, p=.109). Furthermore, based on Little’s MCAR test (X2=10,46; df=8; p=.23), we assumed that data were MCAR in our sample. This means that we did not observe systematic data loss based on the test scores we collected. We then adopted a simple imputation technique with the expectation-maximization model to manage missing data. Missing data analysis was not used when we considered relapse as a dependent variable. 

4.4.3 Changes in AUD severity, Binge Drinking frequency and craving levels from baseline to treatment completion and follow-up
Findings showed a significant reduction (t=14.8, df=134 p=.00) in AUDIT scores at treatment completion, with the binge drinking frequency decreasing from 4.02 (SD=1.65) to 1.63 (SD=1.12) episodes. Binge drinking frequency at follow-up increased slightly but with no significant differences compared to treatment completion (M=1.78; SD=.80; t=1.47, df=134 ns). In addition, patients showed significantly decreased craving levels (t=4.7, df=132, p=.00) from baseline (M=15.92, SD=6.64) to treatment completion (M=12.56, SD=7.15), with stable improvement at follow-up (M=11.96; SD=6.28: t=1.02, df=134, ns). Fifty-eight patients did not return for follow-up because they relapsed. When we considered relapse in order to include people who did not return for follow-up in addition to those who started to use alcohol during treatment (n=38), we found 96 patients (71%) had relapsed overall. 

4.4.4 Testing hypothesis 1: does desire thinking predict relapse?
To test whether desire thinking at treatment completion would predict relapse at follow-up, controlling for craving levels at treatment completion as well as baseline AUD severity and binge drinking frequency, we ran a binary logistic regression analysis. This is represented by exponentiation of the beta coefficient [(Exp(B)] which indicates the change in the dependent variable given a one-unit change in the predictor variable. In the current analysis, the dependent variable was “relapse” (absence or presence) at follow-up. The predictor variables were AUDIT scores and binge drinking frequency at baseline (entered in step 1), and PACS and DTQ components at treatment completion (entered in step 2). The results (see Table 6) showed desire thinking (especially the verbal component) was a significant predictor of relapse at follow-up over and above baseline AUDIT scores and binge drinking frequency. The PACS was not a significant variable in this equation.

Table 6: Hierarchical Logistic Regression Statistics with Relapse (Absence or Presence) at Follow-Up as the Outcome Variable and AUDIT and Binge Drinking Frequency as Predictor Variables at Baseline, and Craving, Imaginal Prefiguration and Verbal Perseveration as Predictor Variables at Treatment Completion.
	
	
	B
	SE
	Wald
	P
	Exp(B)

	 Step 1 – Baseline
	
	
	
	
	
	

	 AUDIT
 BD 
	
	.05
-.28
	.03
.19
	7.05
2.24
	.01
.13
	1.11
.75

	 Step 2 - Treatment Completion  
	
	
	
	
	
	

	 PACS 
	
	-.05
	.41
	1.45
	.23
	.95

	 DTQ-IP 
	
	.26
	.12
	4.30
	.04
	.77

	 DTQ-VP
	
	.95
	.20
	22.19
	<.00
	2.59


Note: n=135; Alcohol Use Disorders Identification Test (AUDIT); Binge Drinking Frequency (BD); Penn Alcohol Craving Scale (PACS); Desire Thinking Questionnaire – Imaginal Prefiguration (DTQ-I); Desire Thinking Questionnaire – Verbal Perseveration (DTQ-VP).


4.4.5 Testing hypothesis 2: which components of desire thinking predict craving? 
To test whether imaginal prefiguration at treatment completion would predict craving levels at follow-up, we ran a hierarchical regression analysis, controlling for craving levels at treatment completion as well as baseline AUD severity and binge drinking frequency, In the current analysis, the dependent variable was craving levels at follow-up. The predictor variables were AUDIT scores and binge drinking frequency at baseline (entered in step 1), and craving levels and DTQ components at treatment completion (entered in step 2). The results (see Table 7) indicated that craving levels and the imaginal prefiguration component of the DTQ were both significant predictors of craving levels at follow-up over and above baseline AUDIT scores and binge drinking frequency. Furthermore, only binge drinking frequency at baseline predicted craving levels at follow-up independently of levels of craving and imaginal prefiguration at treatment completion. 

Table 7: Hierarchical Linear Regression Statistics with Craving Levels as the Outcome Variable at Follow-up and AUDIT and Binge Drinking Frequency as Predictor Variables at Baseline, and Craving Levels and Desire Thinking as Predictor Variables at Treatment Completion.
	
	
	Β
	SE
	T
	p
	95% CI

	  Step 1 – Baseline
	
	
	
	
	
	

	  AUDIT
  BD 
	
	.12
-.18   
	.08
.36
	1.6
-2.39
	.10
  .02*
	-.02, .23
-1.26, -.12

	  r2
	.04
	
	
	
	
	

	  F Change
	2.6
	
	
	
	.08
	

	  Step 2 - Treatment Completion
	
	
	
	
	
	

	  PACS
	
	.49
	.06
	6.46
	   <.00**
	.30, .56

	  DTQ – IP 
  DTQ – VP 
	
	.30
-.15
	.17
.20
	3.41
-1.7
	 .01*
.08
	.24, .92
-.77, .04

	  r2
	.41
	
	
	
	
	

	  F Change
	27.7
	
	
	
	<.00
	


Note: n=135; Alcohol Use Disorders Identification Test (AUDIT); Binge Drinking Frequency (BD); Penn Alcohol Craving Scale (PACS); Desire Thinking Questionnaire – Imaginal Prefiguration (DTQ-I); Desire Thinking Questionnaire – Verbal Perseveration (DTQ-VP).


4.4.6 Testing hypothesis 3: which components of desire thinking predict binge drinking? 
To test whether verbal perseveration at treatment completion would predict binge drinking frequency at follow-up, controlling for craving levels at treatment completion and baseline AUDIT severity as well as binge drinking frequency, we ran a hierarchical regression analysis. In the current analysis, the dependent variable was binge drinking frequency at follow-up. The predictor variables were AUDIT scores and binge drinking frequency at baseline (entered in step 1), and craving levels and DTQ components at treatment completion (entered in step 2). The results (see Table 8) indicated that the imaginal and verbal prefiguration components of the DTQ were the only significant predictors of binge drinking frequency at follow-up over and above baseline AUDIT scores and binge drinking frequency. Furthermore, no other variables at either baseline or treatment completion predicted binge drinking frequency at follow-up. 

Table 8: Hierarchical Linear Regression Statistics with Binge Drinking Frequency as the Outcome Variable at Follow-up and AUDIT and Binge Drinking Frequency as Predictor Variables at Baseline, and Craving Levels and Desire Thinking as Predictor Variables at Treatment Completion.
	
	
	Β
	SE
	T
	p
	95% CI

	  Step 1 – Baseline
	
	
	
	
	
	

	  AUDIT
  BD 
	
	-.05
.10
	.01                   .05
	-.62
1.14
	.53
.26
	-.02, .01
 -.04, -.13

	  r2
	.02
	
	
	
	
	

	  F Change
	  1.1
	
	
	
	.33
	

	  Step 2 - Treatment Completion
	
	
	
	
	
	

	  PACS
	
	.01
	.01
	.05
	.96
	-.02, .02

	  DTQ – IP
  DTQ – VP 
	
	-.20
.54
	.02                 .03
	-1.9
5.58
	  .05*
   <.00**
	-.09, .00
.11, .23

	  r2
	.22
	
	
	
	
	

	  F Change
	11.22
	
	
	
	<.00**
	


Note: n=135; Alcohol Use Disorders Identification Test (AUDIT); Binge Drinking Frequency (BD); Penn Alcohol Craving Scale (PACS); Desire Thinking Questionnaire – Imaginal Prefiguration (DTQ-I); Desire Thinking Questionnaire – Verbal Perseveration (DTQ-VP).

[bookmark: _Toc63423909]4.5 Discussion
Despite the promising evidences showing efficacy for AUD treatments, patients with this disorder seem to experience high rates of relapse, with craving and a strong desire to perpetuate drinking representing an important factor leading to relapse. In our study, desire thinking at treatment completion was found to be a strong predictor of relapse independently of baseline AUD severity or binge drinking frequency as well as treatment completion craving levels. In summary, the verbal perseveration component of desire thinking showed the greatest impact in predicting relapse, nullifying the effect of craving levels. Furthermore, our results showed that the imaginal prefiguration component of desire thinking at treatment completion was a predictor of craving levels at follow-up over and above craving levels at treatment completion as well as AUD severity and binge drinking frequency at baseline. In addition, both the imaginal prefiguration and verbal perseveration components of desire thinking at treatment completion were found to be significant predictors of binge drinking frequency at follow-up over and above craving levels at follow-up as well as AUD severity and binge drinking frequency at baseline. In this case, none of the predictor variables, bar the desire thinking components, were significant predictors of binge drinking frequency at follow-up.
[bookmark: _Hlk2154542]Altogether, the presented results are in line with prior research on desire thinking. In particular, craving levels would be predicted mostly by the imaginal prefiguration component of desire thinking, while behavioural enactment (i.e. relapse and binge drinking frequency) would have a closer association with the verbal perseveration component of desire thinking. The proximal relationship between the verbal perseveration component of desire thinking and behavioural enactment is also supported by several recent studies, which demonstrated that verbal perseveration only (and not imaginal prefiguration): (1) represents a longitudinal predictor of binge drinking in healthy individuals (Martino et al., 2017); (2) is a predictor of levels of alcohol consumption in a clinical sample (Caselli & Spada, 2011); and (3) is the strongest predictor that can help distinguishing across the continuum of drinking behaviour (Caselli et al., 2012 (a)) and diagnosing individuals with problem drinking (Caselli et al., 2015). In the metacognitive model of problem drinking (Spada et al., 2015) it is assumed that decision-making processes and mental planning about target achievement (verbal perseveration) should have a stronger impact on behaviour (binge drinking) than does the multi-sensory elaboration of target-related information (imaginal prefiguration) which would be predominantly linked to activation of craving.
In addition, our data showed that desire thinking (and especially its verbal component) nullified the effect of craving levels in predicting the risk of relapse and binge drinking frequency at follow-up. This indicates that desire thinking could be a key mechanism in predicting return to alcohol use over and above the experience of craving. 
When focusing on therapy, the presented results would support the application of metacognitive therapy (Wells, 2008) in the treatment of alcohol-related issues and also in producing a decrease over time of these dysfunctional behaviours (Spada & Wells, 2009; Spada et al., 2012). Metacognitive therapy modifies the beliefs individuals have about their thoughts and introduces flexible and alternative ways of relating to mental events. Thus, when dealing with problem drinking the metacognitive model may be helpful in decreasing the dysfunctional cognitive processes (e.g desire thinking) and in leading patients to adopt new and more adaptive ways of thinking which could also decrease the likelihood of experiencing lapses and relapses (MCT and specific techniques for problem drinking will be presented in the next chapter).
The current research presents numerous limitations that future studies may help overcome. First, the use of self-report instruments may have led to inaccuracies in measurements given by factors such as social desirability, self-report biases, context effects and poor recall. Breathalysing patients or collateral reports at the time of interviews, for example, could have improved the accuracy of the alcohol use data. Second, the high frequency of comorbid psychological disorders in the sample may have had an influence on the level of alcohol consumption or on individual’s drinking status.  The high presence of concurrent psychological disorder could have accounted for the observed drinking status and level of alcohol use. For example, the presence of a Personality Disorder could exacerbate and enhance impulsivity and the tendency to heavy drinking, conversely comorbidity with Depression or Anxiety Disorders may results in higher level of worry and rumination (in addition of desire and craving) but less intense urge to drink. 
However, controlling psychological disorder may provide a degree of confidence in the specificity of the results. Third, the clinical sample was relatively small in size and patients had received different treatments (individual or group therapies, psychotropic medication, etc.) with different degrees of intensity (in both inpatient and outpatient settings). Thus, outcomes and relapse rates may have been affected by the different interventions received. Results should be replicated in bigger samples, controlling for typology of treatment and differences in treatment settings. Fourth, evaluating drinking status only through the measurement of the frequency of binge drinking episodes between the last 30 days and the next follow-up interview may have led to overlook the intake of alcohol in patients in this period of time when it did not meet the criteria for a binge drinking episode. Therefore, it could be advisable to use other criteria for assessing alcohol use (e.g. number of drinks per day) when designing future researches. Furthermore, the present study did not consider metacognitive beliefs, which are essential components of the metacognitive model, involved in desire thinking escalation and in problematic behaviour maintenance. Researches in the future should consider assessing metacognitive beliefs in AUD patients to better examine how they can contribute to alterations of desire thinking at treatment completion. Finally, the sample consisted of Caucasian individuals. Whilst the present findings can be generalized to problem drinkers, they will need to be verified by controlling for potential moderating effects of ethnicity. 
Another notable weakness is the amount of missing data and the method of managing missing data (MCAR). It could even be the case that the data are MNAR and the cause of missing data was not included among the measured variables. Finally, the definition of relapse as any heavy drinking after treatment or not attending the follow-up was developed by the authors and is not a standard definition. 
Drinking patterns are composed  of  different  dimensions  (e.g.  a  reset period, a threshold of consumption, the frequency of  alcohol  drinking,  duration  of  the  drinking  episode,  and  negative  consequences).  Therefore,  it is challenging to assess the sensitivity of some measure of relapse and if this reflects changes in the whole drinking pattern and not just in one dimension. A recent systematic review of the literature (Reyes-Huerta, 2018) explored the different constructs of relapse; it has been shown  that  “any  drinking”  remains  the  most  frequent operationalization of relapse, probably because it  is  easy  to  measure  and  results  suggest  it  allows the  study  of  relapse  to  some  extent. However, a number of problems can be listed for the definition of any drinking: (1) it does not allow the operationalization of the  relapse  and  recovery  from  addiction  as  a  process,  (2)  it  is  not  a  sensitive  measure  of  the  problematic  drinking pattern, (3) it is only a partial predictor of post-treatment drinking patterns. Other elements must be considered in future studies to best assess relapse as a process in people who are treated for AUD such as (1) how other dimensions are related to the amount of alcohol (e.g. if negative  consequences  are  additive  or  equivalent  to  the  amount  of  alcohol);  (2)  if  the  reduction  of  negative  consequences  is  a  good  outcome  criterion  with  clinical  significance;  (3)  if  the  determined  heavy  drinking  (based  on  a  drinking  threshold) is a standard measure generalized to different individuals  or  populations;  (4)  how  the  consumption  pattern change  during  and  after  treatment  (e.g.  if the amount of alcohol consumed per drinking episode remains constant across time, but drinking episodes occur less frequently or vice versa).
Furthermore, the assumption that individuals who did not return to follow-up had relapsed was made considering patients’ phone contact or information provided by clinicians who treated them or their GPs who were in contact with them or their family members. Anyway, it could also be that some did not return for follow-up because they were too busy, unmotivated, employed, etc.
Finally, the reported studies included Cronbach’s α as the reliability statistics for the data. It is known (Aaron, 2010) that Cronbach’s alpha has attracted criticism: 1) it could under-estimates reliability; 2) it provide scarce evidence that a pool of items are intended to measures the same construct; 3) it is sensitive to the number of items, thus it could be influenced by the length of the instruments/number of items. Thus, this could have limited results and these should be interpreted with caution. 
In summary, this study confirms that desire thinking is a prospective predictor of relapse in patients with AUD who have undergone treatment. It is suggested that treatments for problem drinking should consider targeting this construct.

[bookmark: _Toc63423910]4.6 Conclusion
These findings appear to indicate that the imaginal prefiguration component of desire thinking is most closely associated with craving whilst the verbal perseveration component is proximal to use in people with severe AUD. In other words, individuals with alcohol use problems are accustomed to spending time thinking about the desired target (alcohol) in order to reduce their sense of deprivation and increase their perceived sense that the substance is more readily available. Engaging in desire thinking, however, gradually leads to an escalation of craving increasing the salience of using alcohol as a means of attaining control. In line with this view, therapies should aim at helping patients reduce desire thinking and mental activities related to imagining how to attain and use the desired target.
In line with the findings presented so far, desire thinking appears to be a central process in people with alcohol problems. This is mentioned by current quantitative research, but the patients’ experience has never yet been considered. In short, there is a lack of qualitative data about how patients experience desire thinking and its responsibility in causing or worsening their alcohol problems. A qualitative analysis on patients’ subjective experience may be crucial for clinicians and researchers in order for them to improve treatment for problem drinking and hone specific techniques to target this process. Specifically, knowing how people experience desire thinking, why it starts (i.e. is it perceived automatic or not?) and why people feel unable to control it, are crucial points if clinicians and researchers are to have a full comprehension of the psychological mechanisms that underline alcohol problems and hence improve their intervention protocols.
In line with this view, the next study focuses on patients’ perception of desire thinking in leading to their alcohol problem or in recovering from it. To that end, we selected a sample who were being treated with Metacognitive Therapy for AUD (which specifically targets desire thinking) and interviewed them after therapy.  
[bookmark: _Toc5280898][bookmark: _Toc5359117][bookmark: _Toc5376747][bookmark: _Toc6208667][bookmark: _Toc63423911]
5.
[bookmark: _Toc63423912]General Discussion and Conclusions

[bookmark: _Toc63423913]5.1 Overview of Aims of the Thesis
In the last few decades, craving has been considered the main factor involved in addictive behaviours by theoretical models on addiction have highlighted the role of craving as the main feature implicated in addictive behaviours, especially in the field of problem drinking (Marlatt, 1987). Some authors, (Tiffany & Conklin, 2000; Kavanagh et al., 2004) focused on cognitive components of craving and distinguished ‘desire’ as a voluntary process that may have a strong impact in driving problematic behaviour (such as binge drinking). 
[bookmark: _Hlk16675707]More recently, Spada & Caselli (2010) conceptualised ‘desire’ in the framework of the Metacognitive Model which was defined a few years before by Adrian Wells (2000). In line with this theoretical model, Caselli and Spada suggested that desire would represent a problematic factor present in problem drinkers that may hinder their capacity to self-regulate internal negative states, hence making alcohol use an instrument for decreasing distress and craving. From studies (Caselli & Spada, 2011; Caselli et al., 2012 (a); Caselli et al., 2012 (b)) desire thinking appeared to have an association with craving and alcohol use, although, given the cross-sectional design of the studies, authors were unable to confirm desire thinking as being a predictive factor in leading patients’ problem drinking. Overall, these studies carried out since 2010 have brought the authors to theorize a Triphasic Formulation of Problem Drinking (2013) in which the theoretical model of alcohol addiction was presented, with the support of the scientific data collected in their studies up to that year. The model has addressed the role of desire thinking and metacognitive beliefs across different phases which characterised alcohol use (pre-alcohol use, during alcohol use and post alcohol use). 
What was still needed was longitudinal methodologies that would confirm the central role of desire in problematic behaviour over and above craving experience, which might then join with desire in problematic behaviour. 
Thus, my PhD project was aimed at implementing studies in order to elucidate the role of desire thinking in craving experiences and especially in problematic drinking.

[bookmark: _Toc63423914]5.2 Summary of the Results

5.2.1 Summary of Main Results of Chapter 1
In the first chapter desire thinking and craving were conceptualised via the most recent theoretical model of addictive behaviors and existing evidences were described:
1) Desire thinking is a common human ability that is not necessarily maladaptive. 
2) Desire thinking has been defined as a conscious and voluntary cognitive process which prefigures information, images, and memories about positive target-related experience (Caselli & Spada, 2010). Data supports that that desire thinking has a bi-dimensional nature, with components of imaginal prefiguration and verbal perseveration (Caselli & Spada, 2011).
3) Desire thinking and craving constitute distinct constructs: craving generally constitutes an automatic internal motivational state while desire thinking may be considered a voluntary and intentional target-related type of information processing (Caselli & Spada, 2011). 
4) During a craving episode, components of desire thinking are activated in patients who exhibit alcohol abuse, nicotine dependence and problematic gambling (Caselli & Spada, 2010). 
5) Desire thinking has been found to: (1) have a significant impact on craving in a wide array of addictive behaviours in a community sample (Caselli et al., 2013); (2) predict craving in individuals with alcohol abuse independently of frequency of alcohol use (Caselli & Spada, 2011); and (3) vary even when adjusting for gender, age, craving and negative affect proportionally across the continuum of drinking behaviour (Caselli et al, 2012; Caselli et al.,  2012 (b)). 
6) Levels of problematic gambling in a clinical sample were found to be predicted by desire thinking while controlling for gender, craving, and negative affect (Fernie et al., 2014). Desire thinking was also found to predict levels of problematic Internet use despite adjusting for negative affect and craving (Spada et al., 2014).  

5.2.2 Summary of Main Results of Chapter 2
Chapter 2 examined and reviewed studies on desire thinking in order to assess desire thinking across addictive behaviour and its tendency to induce craving and problematic behaviour (such as binge drinking, gambling). 
The main results on desire thinking that emerged from studies regarding addictive behaviours are the following: (a) a significant link between many addictive behaviours and desire thinking (concerning use of alcohol, gambling, nicotine, and Internet use); (b) both aspects of desire thinking, i.e.verbal perseveration and imaginal prefiguration, are highly correlated with addictive behaviours in both non-clinical and clinical populations; (c) the type of addictive behaviour appears to moderate the strength of the correlation between Verbal Perseveration and addictive behaviours being stronger for alcohol and nicotine use than for Internet use (d) the subtype of addictive behaviours seems to moderate the strength of the correlation between Imaginal Prefiguration and addictive behaviours ; (e) age does not moderate the relationship between desire thinking and addictive behaviours.
The above mentioned findings support the conceptualisation of desire thinking as a construct linked with addictive behaviours. The combined presence of repetitive self-talk regarding the need to engage in specific addictive behaviours (i.e. Verbal Perseveration) and the active construction of mental images concerning them (i.e Imaginal Prefiguration) might be in the short term reinforcing, since it aids to deal with craving and negative affect by temporarily redirecting attention from such experiences towards instead elaboration of the desired target (Caselli & Spada 2011; Caselli & Spada 2015). Even so, in the medium to longer term, the use of desire thinking appears to worsen craving experiences and negative affect, since the desired target (i.e. addictive behaviours) is continuously elaborated upon but not attained. This in turn contributes to the desired target being seen as the sole, and increasingly urgent, modality to obtaining relief from increasing distress (Caselli & Spada, 2011; Caselli & Spada 2015). Morever, Verbal Perseveration, appears more closely associated with alcohol and nicotine consumption compared to problematic Internet use even though it is associated with different types of addictive behaviours here examined (e.g. alcohol use, nicotine use, problematic Internet use). 
Furthermore, desire thinking appears to be related to addictive behaviours in both non-clinical and clinical samples. Such a finding warrants some considerations. First, the results may support the hypothesis that desire thinking contributes to a worsening of addictive behaviour severity from lower severity (addictive behaviour in absence of addictive disorders, i.e. non-clinical population) to addictive behaviours of greater severity (i.e. addictive behaviour with addictive disorders, i.e. clinical population). Second, the presence of desire thinking in a non-clinical sample may be considered non-maladaptive per se. As reported by authors (Caselli & Spada, 2015) Desire Thinking may aid in motivating individuals to making an effort and delaying gratification when long-term goals are present through virtual anticipation of pleasant results, just as it may be useful to plan one’s behaviour in order to obtain goals despite obstacles. Desire thinking is considered maladaptive when perserveres and becomes poorly regulated in addition to when it is used to target non-realistic or non-reachable goals or achievements which clash with other personal goals (Caselli & Spada, 2011; Caselli & Spada, 2015).
Lastly, Desire Thinking constitutes an active cognitive process found in a wide range of addictive behaviours. Future studies might benefit from exploring further: 1) by including a longitudinal assessment and design; 2) assessing the relationship between relapse and Desire Thinking; 3) exploring the impact of Desire Thinking on other dysfunctional behaviours, such as eating disorders (Spada et al., 2015; Nikčević et al., 2017) and problematic facebook use (Marino et al., 2019).
In line with this limitation and these future research prospects, the following studies set out to assess desire thinking in craving and alcohol use, adopting a longitudinal design in clinical and sub-clinical populations.

5.2.3 Summary of Main Results of Chapter 3
In this chapter we carried out a study with longitudinal design to investigate the role of desire thinking in predicting craving and binge drinking after 6 months, controlling for levels of both these variables (craving and binge drinking) measured at baseline.  
One hundred and thirty-three social drinkers were enrolled for this study and were assessed on craving and binge drinking at Times 1 (baseline) and 3 (after 6 months), and on desire thinking at Time 2 (3 months after baseline). The findings showed that desire thinking at Time 2 predicted craving and binge drinking at Time 3, controlling against craving and binge drinking at Time 1. Furthermore, the imaginal prefiguration component of desire thinking at Time 2 was found to mediate the relationship between craving at Times 1 and 3; conversely the verbal perseveration component of desire thinking at Time 2 was found to mediate the relationship between binge drinking at Times 1 and 3. 
Results from this study highlighted the role of desire thinking at Time 2 in predicting craving and binge drinking at Time 3, controlling for craving and binge drinking at Time 1. Thus, this would represent the first research to put evidence on the importance of desire thinking as a predictor of both craving and binge drinking over time. The current results are also consistent with findings of recent researches studying the effect of desire thinking in clinical and non-clinical populations using both experimental and cross-sectional designs (Caselli et al., 2012 (a); Caselli et al., under review; Caselli et al., 2013; Caselli & Spada, 2010; Caselli & Spada, 2011). Moreover, our findings help understanding the distinct role of components of desire thinking as predictors of both craving and binge drinking. The imaginal component of desire thinking at Time 2 was found to mediate the association between craving at Times 1 and 3, while the verbal perseveration component of desire thinking at Time 2 mediated the relationship between binge drinking at Times 1 and 3.
These results can find an explanation in the link between drug craving and the activation of cortical regions implicated in memory retrieval and imagery that has been highlighted in brain imaging studies (Wang et al., 2007). This chimes with the central focus of desire thinking which is on target-related cues and the multi-sensory and conscious elaboration of these in the form of anticipatory target-related positive imagery and memory recall. Studies have also found that vivid imagery would cause the activation of the “wanting” circuits and to the intensification of the experienced “sense of deficit”, thus inducing ruminative-type thinking patterns regarding ways to obtain the desired target or to suppress it,  this way worsening affect (Holmes et al., 2008; Holmes & Mathews, 2005). This concept shows features that are comparable to “verbal perseveration”, a component of desire thinking that involves verbal self-talk about actions and plans to achieve the desired target and, therefore, it could be linked to behavioural engagement as seen in our study. 
Findings summarized in this chapter offer additional support for the idea that how people cognitively deal with craving and related intrusions (i.e. desire thinking) would be partly responsible for the increase of maladaptive behaviour. According to this, desire thinking, that is a cognitive response, would be harmful when directed towards targets people want to avoid (e.g. engaging in an addictive behaviour) or states they want to control (e.g. craving). 
In conclusion, the research brings a new contribution on how both craving and binge drinking can be prospectively predicted by desire thinking, proposing that it would be important to tackle this factor during the treatment of problematic drinking behaviours.

5.2.4 Summary of Main Results of Chapter 4
We hence conducted a study to explore, for the first time, the role of desire thinking in prospectively predicting relapse, craving and binge drinking in patients receiving treatment for AUD. One hundred and thirty-five patients admitted to two rehabilitation centres and two outpatient services for addiction and mental health problems were administered instruments to measure anxiety and depression, AUD severity, binge drinking frequency, craving and desire thinking (at baseline, treatment completion and three-month follow-up). 
The results indicated that desire thinking at treatment completion was found to be a strong predictor of relapse, independently of baseline AUD severity and binge drinking frequency, or of treatment completion craving levels. In summary, the verbal perseveration component of desire thinking showed its greatest impact in predicting relapse, nullifying the effect of craving levels. Furthermore, our results showed that the imaginal prefiguration component of desire thinking at treatment completion was a predictor of craving levels at follow-up over and above craving levels at treatment completion or AUD severity and binge drinking frequency at baseline. In addition, both the imaginal prefiguration and verbal perseveration components of desire thinking at treatment completion were found to be significant predictors of binge drinking frequency at follow-up over and above craving levels at follow-up as well as AUD severity and binge drinking frequency at baseline. In this case all predictor variables, bar the desire thinking components, proved not to be significant predictors of binge drinking frequency at follow-up.
[bookmark: _Hlk3122524]Taken together, these findings are in line with those observed in previous studies on desire thinking. The imaginal prefiguration component of desire thinking appears mainly to predict craving levels whilst the verbal perseveration component of desire thinking appears to be more proximally linked to behavioural enactment (i.e. relapse and binge drinking frequency). The purported specific connection between the verbal perseveration component of desire thinking and behavioural enactment has recently been highlighted in a series of studies. These showed that only verbal perseveration (and not imaginal prefiguration): (1) is a longitudinal predictor of binge drinking in healthy volunteers (Martino et al., 2017); (2) predicts levels of alcohol use in a clinical population (Caselli & Spada, 2011); and (3) is the strongest discriminant predictor across the continuum of drinking behaviours (Caselli et al., 2012 (a)) as well as in classification as a problem drinker (Caselli et al., 2015). 
In addition, our data showed that desire thinking (and especially its verbal component) nullified the effect of craving levels in predicting the risk of relapse and binge drinking frequency at follow-up. This indicates that desire thinking could be a key mechanism for predicting return to alcohol use over and above the experience of craving. 
In summary, this study confirms that desire thinking is a prospective predictor of relapse in patients with AUD who have undergone treatment. It is suggested that treatments for problem drinking should consider targeting this construct.

5.2.5 Results Summary
The central aim of the studies reported in this thesis was to determine if desire thinking was associated with craving and alcohol abuse. The findings have shown that desire thinking increases craving and leads to alcohol abuse over and above craving experience. Thus, the main finding of the present thesis was to highlight the central role of desire thinking in alcohol use disorder and relapse (over and above craving). 
The findings also showed differences regarding the two components of desire thinking in drinking craving and binge drinking. The imaginal prefiguration component of desire thinking appears chiefly to predict craving levels whilst the verbal perseveration component of desire thinking seems more closely linked to behavioural enactment (i.e. relapse and binge drinking frequency).	
Thus, it seems essential that treatment should enhance patients’ awareness of this form of thinking and help them to change the way in which they think about the target of their desire.  


[bookmark: _Toc63423915]5.3 Implications for Treatment

5.3.1 A clinical model of Desire Thinking for Clinical Practice
In line with the evidence emerging from this thesis a model of desire thinking for clinical practice has been formulated (Figure 8).
Findings of the present thesis are focused on a part of the three-phase formulation of problem drinking proposed by Spada and Caselli (Spada et al., 2012). In this model, authors have hypothesised that some cognitive processes (such as desire thinking, worry and rumination) and correlated metacognitive factors are involved in drinking-related behaviours. This implication occurs across three phases: pre-alcohol use, alcohol use and post-alcohol use. According to authors, each phase presents specific processes and metacognitive beliefs. 
The present thesis shed light on the first two phases: the pre alcohol use and the alcohol use phase. In particular, findings addressed the role of desire thinking in enhancing craving and in leading alcohol use, confirming the model (see figure 4). Furthermore, data have deeply explored the impact of desire thinking in leading alcohol problems assessing the different implication of its components (the imaginal and the verbal components) on craving and alcohol use. This has never emphasized before and thus added relevant information to the metacognitive model of Spada, Caselli & Wells. 
In addition, these findings are useful in clinical treatment for helping patients to recognize their cognitive processes (such as desire thinking) that increase negative affect and craving and drive them to drink urgently. Furthermore, being aware of specific mechanisms implicated in desire (such as the imaginal components and the verbal self-talk) could help people with addictions to recognize their mental activities and to control them. It could also change the way in which they think about alcohol (i.e. reducing time to image pleasant physical sensations and planning how to reach a drink and, conversely, orienting their thoughts away from the alcohol stimuli or controlling number of drinks etc).
In conclusion, present findings have been drawn in the follow graph and, their treatment implication were deeper discussed in the next paragraph. 

Figure 8: A Clinical Model of Desire Thinking. 
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5.3.2 Implications for Assessment, Conceptualisation and Intervention
The results of this thesis have a number of possible implications for the assessment, conceptualization, treatment and prevention of craving and indirectly for all psychological disorders that may involve this symptom, such as addiction and impulse control disorders.
In terms of assessment, information should be gathered not only about the content of alcohol-related thoughts or craving, but also about desire thinking, its sub-components (imaginal prefiguration and verbal perseveration) and their impact on craving and binge drinking.
Daily diary or rating scale methods can be employed to obtain this information. The Desire Thinking Questionnaire can assess this risk factor.
The clinical model of desire thinking (Figure 8) can be used to guide the development of idiosyncratic case conceptualisation as well as to familiarize patients with the idea that desire thinking contributes to the escalation of craving and the perception of uncontrollability.
In terms of interventions, the primary therapeutic target would be to interrupt desire thinking. In summary, patients may benefit by learning how to: (1) recognise desire thinking; (2) self-regulate it; and (3) re-shift and amplify their attention focus.
Modification of desire thinking may be achieved by promoting new cognitive and attentional skills aimed at increasing metacognitive monitoring and gaining flexible control over attention and thinking style (Spada & Wells, 2009) through detached mindfulness and attention modification techniques. 
Detached mindfulness is a technique which involves encouraging the patient to observe their desires, images, memories and thoughts without trying to control or change them. This strategy is introduced by using metaphors, Socratic dialogue and direct experiential techniques such as the free-association task (Wells, 2008). In the free-association task, for example, clients are asked to sit quietly and watch the “ebb and flow” of thoughts and memories that are triggered spontaneously by verbal stimuli. Verbal stimuli are random words that are pronounced by the therapist at regular intervals (20 seconds). The aim of this technique is to help patients shift from perceiving thoughts and emotions as object mode events depicting reality to events in the mind that can be observed from a detached or metacognitive mode. 
The Attention Training Technique (ATT) and Situational Attentional Refocusing (SAR) (Wells, 2000) are strategies which aim to improve the individual’s executive control over the allocation of attention and prioritisation of processing. ATT involves asking the client to focus on a visual fixation point and keep his or her gaze on this point. While doing so, the client is directed to focus his or her attention on individual sounds among an array of seven or more sounds and spatial locations. The client is instructed to identify individual sounds, then rapidly switch attention between them before finally dividing attention among them. Clients are asked to practise this at least twice a day for 10 to 15 minutes. The rationale for the technique is important and emphasises that no matter what thoughts or inner or outer events occur, these are examples of ‘noise’ that an individual can learn to see as separate from their thinking. The Situational Attentional Refocusing (SAR) aims to increase the flow of adaptive information in awareness so that the individual is better able to regulate cognition and behaviour. One application of SAR entails encouraging the client to purposefully direct their attention onto target cues and refrain from conceptual elaboration of target-related pleasant memories and images.
Incidentally, modification of desire thinking could then lead on to modification of associated and problematic metacognitive beliefs (not considered for the present thesis).

[bookmark: _Toc63423916]5.4 Conclusion
In conclusion, the results of this thesis have confirmed the central role of desire thinking in inducing craving and binge drinking over and above craving experience itself. 
This was an important result because provides a foundation for the development of a metacognitive therapy for addiction (MCT, Wells, 2008). For the first time this data highlighted the central role of desire thinking, over and above craving, which was considered from pre-exiting literature the most relevant factor in all addictive behaviours.
Furthermore, the thesis suggests that it may be possible to identify individuals at risk of relapse on the basis of their desire thinking level. This may be of assistance in delivering pre-onset or early onset treatment strategies designed to prevent future episodes of relapse.
In addition, my findings provided details and further knowledge on different implications of the two components of desire thinking (imaginal and verbal) in leading alcohol problems (craving and behaviours). For the first time these findings were explored in a clinical sample and provided original data regarding specific cognitive mechanisms implicated in alcohol behaviours and relapse. 
Taken together, my thesis data give evidence of theoretical models on alcohols and give suggestion in order to implement effective therapeutic strategies to reduce alcohol problems. 
In conclusion, the clinical model of desire drinking, defined by my thesis findings, may provide a foundation for tackling desire thinking with a view to reduce craving and consequently alcohol use.

[bookmark: _Toc63423917]5.5 General Limitations 
In addition to the limitations reported in earlier chapters for each study, there are several major limitations of this thesis. 
First, the studies assessed the impact of desire thinking in enhancing craving and drinking behaviours but did not consider the influence of metacognitive beliefs on outcomes. This limitation does not allow for the evaluation of metacognitive beliefs in activating and maintaining desire thinking and their impact in exacerbating craving experience and drinking behaviours, as it is supposed by the metacognitive model of problem drinking (Spada & Wells, 2009) and the three-phase metacognitive formulation of problem drinking (Spada et al., 2012)
Second, participants in the studies had different degrees of severity in their alcohol problems (from mild to severe) but the differences were not considered when analysing and interpreting data. Differences in the severity of alcohol use disorder may have an impact on thesis’ outcomes. In details, the predictive role of desire thinking in leading binge drinking or relapse may be influenced by severity of drinking problems. Thus, differences in severity of AUD should be considered in future studies with bigger samples which allow to conduct statistical analysis among groups (with mild, moderate and severe AUD).   
Third, participants in the studies had been admitted to different therapeutic programmes (in-patients, out-patients) and received different treatments (such as CBT or MCT). Different settings and treatments were not considered in relation to outcome, so their potential impact on outcomes (such as relapse or binge drinking) was not controlled. Assessing differences on outcomes (i.e. amount of drinking and relapse) among treatments may add important information to literature. In detail, knowing if some therapeutic intervention lead to smaller relapse rates may provide precious contributions to the clinical model that have defined by authors (Spada, Caselli & Wells). 
Finally, the use of self-report measures may have contributed to errors in measurement due to response set bias, social desirability, context effects and recall bias. In details, self-reporting data can be affected by an external bias caused by social desirability or approval, especially for participants where anonymity and confidentiality cannot be guaranteed at the time of data collection. For instance, when determining drug usage among a  sample of individuals, the results could be underestimate due to social desirability bias. In addition, occasionally, study participants can provide inaccurate answers that depend on their ability to recall past event. The bias in this case can be referred to as recall bias, as it is a result of recall error (Althubaiti, 2016). Furthermore, the context effect that describes the influence of environmental factors on one's perception of a stimulus must be considered in these studies. In details, enrolled people may be influenced by the context in which the research was developed (i.e. in the hospital where they were admitted as patients, or in the university where they were enrolled as healthy volunteers).
 	Other limitations are linked to the self-report questionnaires and they have difficult interpretation. For example, participants reported difficulties in responding to items of the “Frequency/Quantity Questionnaire” (e.g., How much spirits do you drink? … Some options = 4 pints or more; 3 fifths or more; 3 pints; 2 fifths; 15-16 shots; 1-3 drinks; 1-3 shots). Participants referred difficulties in understanding units, thus these data has several issues in terms of accuracy of recall. For this reason, it was not considered as outcome measures for the research studies but only “binge drinking episodes” were taken into account to evaluate the amount of drinking behaviours”.  In addition, people also reported difficulties in answering to the Penn Craving Questionnaire items. Participants reported bias in recalling information regarding duration, frequency and intensity of their craving in details (such as: how much time they have spent thinking about a desired activity? Some options: 46-90 mins; 3-6 hours), as the questionnaire would require. Thus, also data from this questionnaire may present limitation and its reliability should be considered carefully. Again, for this reason, it was not considered as an outcome measures for the research studies but only “binge drinking episodes” were taken into account to evaluate the amount of drinking behaviours”.  

[bookmark: _Toc63423918]5.6 Future Research
A number of important questions need to be addressed in future research studies. 
[bookmark: _Hlk60833385]First of all, according to the metacognitive model of alcohol problems, the link between desire thinking and metacognitive beliefs in causing craving and alcohol use needs to be explored. Metacognitive beliefs may play an indirect role in appetitive behaviour as a means of enhancing and increasing the desire thinking process itself. Indeed, according to the metacognitive model of problem drinking (Spada & Wells, 2009) and the three-phase metacognitive formulation of problem drinking (Spada et al., 2012) metacognitive beliefs are implicated in all phases (from the pre-alcohol use to the post-alcohol use). In details they should be implicated in the activation of desire thinking and in its perpetuation. Supposedly, people continue to think and desire alcohol due to an initial positive reward of this kind of cognitive process. Then positive metacognitive beliefs could lead people to continue to think about alcohol and the positive consequences they would obtain with drinking. According to this model, desire thinking and associated metacognitive beliefs could be both responsible of problem drinking. Thus, metacognitive beliefs regarding desire thinking and alcohol should be considered at the basis for future hypotheses in this direction and addressing their role in enhancing problem drinking via a longitudinal design. Furthermore, differences in positive and negative metacognitive beliefs should be addressed for their impact on desire thinking, craving and problematic behaviours. 
Again, the studies presented are nearly all based on everyday desire experience and alcohol abuse; future studies could expand these preliminary results in relation to other target-related disorders that share the experience of craving, such as other substance use disorders, gambling, compulsive buying, Internet addiction and binge eating disorder. 
Future studies should also examine the evolutionary aspects as well as developmental antecedents of desire thinking. 
It would also be useful to use a bigger sample to test the mediating role of desire thinking during treatment in terms of its efficacy, the recovery rate and the longitudinal relapse rate.
In conclusion, the studies in this thesis support the potential value applying metacognitive theory and therapy to the field of addiction, particularly for desire thinking focused interventions. 
[bookmark: _Toc63423919]
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Appendix 1
CONSENT FORM

Title of Study: Metacognitive Beliefs and Desire Thinking as 
Predictors of Craving and Alcohol Use

Name of Participant:

	Please tick to consent.
· [bookmark: Check1]I have read the attached information sheet on the research in which I have been asked and agree to participate and have been given a copy to keep. I have had the opportunity to discuss the details and ask questions about this information |_|

· The Researcher has explained the nature and purpose of the research and I believe that I understand what is being proposed |_|

· I understand that my personal involvement and my particular data from this study will remain strictly confidential. Only researchers involved in the study will have access |_|

· I have been informed about what the data collected will be used for, to whom it may be disclosed, and how long it will be retained |_|

· I have received satisfactory answers to all of my questions |_|

· I hereby fully and freely consent to participate in the study which has been fully explained to me |_|

· I understand that I am free to withdraw from the study at any time, without giving a reason |_|

· I consent to having the interview audio-recorded using a digital recorder, and transcribed |_|

· I consent to having anonymised direct quotations from the interviews used in  publications |_|


Participant’s Name (Block Capitals):		………………………..
Participant’s Signature:				………………………..
Participant’s Witness’ Name:			………………………..
Participant’s Witness’ Signature:			………………………..


As the Researcher responsible for this study I confirm that I have explained to the participant named above the nature and purpose of the research to be undertaken.

Researcher’s Name:				Francesca Martino 
Researcher’s Signature:			 ………………………..




IF YOU ARE AT ALL CONCERNED ABOUT THIS RESEARCH STUDY OR THE EFFECT OF ANY DRUG YOU ARE RECEIVING PLEASE CONTACT:

Ms Francesca Martino 
Email martinof@lsbu.ac.uk 
Tel. No………………………………..
Bleep No./Ext…………………………

If you wish to speak to someone not directly related to the research, please contact the Chair, London South Bank University Research Ethics Committee (ethics@lsbu.ac.uk).


Appendix 2

CONSENT FORM

Title of Study: The Experience of Metacognitive Therapy


Name of Participant:

	Please tick to consent.
· I have read the attached information sheet on the research in which I have been asked and agree to participate and have been given a copy to keep. I have had the opportunity to discuss the details and ask questions about this information |_|

· The Researcher has explained the nature and purpose of the research and I believe that I understand what is being proposed |_|

· I understand that my personal involvement and my particular data from this study will remain strictly confidential. Only researchers involved in the study will have access |_|

· I have been informed about what the data collected will be used for, to whom it may be disclosed, and how long it will be retained |_|

· I have received satisfactory answers to all of my questions |_|

· I hereby fully and freely consent to participate in the study which has been fully explained to me |_|

· I understand that I am free to withdraw from the study at any time, without giving a reason |_|

· I consent to having the interview audio-recorded using a digital recorder, and transcribed |_|

· I consent to having anonymised direct quotations from the interviews used in  publications |_|

Participant’s Name (Block Capitals):		………………………..
Participant’s Signature:				………………………..
Participant’s Witness’ Name:			………………………..
Participant’s Witness’ Signature:			………………………..

As the Researcher responsible for this study I confirm that I have explained to the participant named above the nature and purpose of the research to be undertaken.

Researcher’s Name:				Francesca Martino 
Researcher’s Signature:			………………………..




IF YOU ARE AT ALL CONCERNED ABOUT THIS RESEARCH STUDY OR THE EFFECT OF ANY DRUG YOU ARE RECEIVING PLEASE CONTACT:

Ms Francesca Martino 
Email martinof@lsbu.ac.uk 
Tel. No………………………………..
Bleep No./Ext…………………………

If you wish to speak to someone not directly related to the research, please contact the Chair, London South Bank University Research Ethics Committee (ethics@lsbu.ac.uk).

[bookmark: _Hlk1894956]
Appendix 3


PARTICIPANT INFORMATION SHEET

Study: Metacognitive Beliefs and Desire Thinking as Predictors of Craving and Alcohol Use

You are being invited to take part in a research study. Before you decide whether you want to take part or not it is important for you to understand why the research is being undertaken and what it will involve. Please take time to read the following information carefully. Talk to others about the study if you wish.

Ask us if there is anything that is not clear or if you would like more information. Take time to decide whether or not you wish to take part.

Alcohol problems are very common. They may lead to severe psychological and physical consequences and often require appropriate treatment to reduce such problematic consequences. 

A specific form of psychological treatment, Metacognitive Therapy (MCT), has been shown to be effective in the treatment of many psychological problems (such as generalised anxiety disorder, trauma and depression). Recent research has focused on understanding whether this form of therapy can be applied to the treatment of problem drinking. MCT aims to reduce some dysfunctional cognitive processes (such as desire thinking, worry, rumination) and modify beliefs which might lead to problematic use of alcohol.

The aim of this study is to assess the presence of such dysfunctional cognitive processes and metacognitive beliefs in alcohol users and evaluate if these are linked to problematic use after 6 and 12 months from the baseline. 

It is up to you to decide whether or not to take part in this research study. If you do, you will be given this information sheet to keep and be asked to sign a consent form. You are still free to withdraw at any time without giving a reason. A decision to withdraw, or a decision not to take part, will not affect the care you may be receiving and the relationships with people who proposed you for enrolment.

If you are willing to participate, you will be invited to come to our centre for an interview lasting approximately one hour at a mutually agreeable date and time. This study is planned to last 12 months, so you will be contacted every six months from the first evaluation to collect further information.

During the interview, the researcher will explore with you your socio-demographic details and the psychological dimensions discussed.

It is not anticipated that you will be at any disadvantage or suffer any risk from participating in this research study. It is unlikely that you will gain any personal benefit from participating in this research. However, the information you share with the researcher will provide insight into ways in which the conceptualisation and treatment of alcohol behaviour could be better understood. Furthermore, you may gain some benefit from having the opportunity to discuss this topic with a receptive listener.

All information received from you will be handled in a confidential manner and stored in a locked filing cabinet and on a password-protected computer in an environment locked when not occupied. Only the researcher and supervisor will have direct access to the information. Any reference to you will be coded. This information will be held for the next 2 years. 

This study is being completed as part of a PhD at London South Bank University. It has been reviewed and ethically approved by the London Southbank University Research Ethics Committee.

The data collected will be used for publication after completion of the study. The data collected will not contain any identifiable information and will remain completely anonymous.  

If you have a concern about any aspect of this study, you should ask to speak with the researcher who will do their best to answer your questions (Francesca Martino, martinof@lsbu.ac.uk).   

If you wish to gain any further information regarding this research study or have any complaints about the way you have been dealt with during the research study or other concerns you can contact:  Prof. Marcantonio Spada on +44 (0)20 7815 5760, who is the Academic Supervisor for this study. 

Finally, if you are unhappy and wish to complain formally, you can contact the Chair of the University Research Ethics Committee. Details can be obtained from the university website: https://my.lsbu.ac.uk/page/research-degrees-ethics.  


Appendix 4

PARTICIPANT INFORMATION SHEET

Study: The Experience of Metacognitive Therapy for Problem Drinking

You are being invited to take part in a research study. Before you decide whether you want to take part or not it is important for you to understand why the research is being done and what it will involve. Please take time to read the following information carefully. Talk to others about the study if you wish.

Ask us if there is anything that is not clear or if you would like more information. Take time to decide whether or not you wish to take part.

Metacognitive Therapy (MCT) for Problem Drinking has recently been designed and assessed in a previous study in which you participated in. Because you have been enrolled in this pilot study it is important for us to know about your personal opinion regarding MCT and your experience with this treatment. The aim of this study is to assess your general opinion of the treatment you received.

It is up to you to decide whether or not to take part in this research study. If you do, you will be given this information sheet to keep and asked to sign a consent form. You are still free to withdraw anytime without giving a reason. A decision to withdraw, or a decision not to take part, will not affect the care you receive and the relationships with people who proposed to you the enrolment.

If you are willing to participate, you will be invited to come to our centre for an interview lasting approximately one hour at a mutually agreeable date and time. The semi-structured interview will be administered to explore the following areas: motivation to engage in MCT; your expectations regarding treatment outcomes; the therapeutic relationship with clinicians; the emotional impact of treatment; the effectiveness of MCT in treating your problems; and your comprehension about the rationale.

It is not anticipated that you will be at any disadvantage or suffer any risk from participating in this research study. It is also likely that you will gain personal benefit from participating in this research by sharing your views about your experience and having the opportunity to discuss this topic with a receptive listener.

All information received from you will be handled in a confidential manner and stored in a locked filing cabinet and on a password-protected computer in an environment locked when not occupied. Only the researcher and supervisor will have direct access to the information. Any reference to you will be coded. This information will be held for the next 2 years. 

This study is being completed as part of a PhD at London South Bank University. It has been reviewed and ethically approved by the London Southbank University Research Ethics Committee.

If you have a concern about any aspect of this study, you should ask to speak with the researcher who will do their best to answer your questions (Francesca Martino, martinof@lsbu.ac.uk ).   

If you wish to gain any further information regarding this research study or have any complaints about the way you have been dealt with during the research study or other concerns you can contact:  Prof. Marcantonio Spada on +44 (0)20 7815 5760, who is the Academic Supervisor for this study. 

Finally, if you remain unhappy and wish to complain formally, you can contact the Chair of the University Research Ethics Committee. Details can be obtained from the university website: https://my.lsbu.ac.uk/page/research-degrees-ethics

Appendix 5

Metacognitive Beliefs and Desire Thinking as Predictors of Craving and Alcohol Use

Socio-Demographic Details

Date: _______________________                                      	Location: _________________________
Participant Code :_____________                                       	Ethnicity: _________________________
Sex: _________________________                                       	Age: ____________________________

Education:                                                                                    Marital Status
□  Primary School  Diploma                                  		□  Single
□  Secondary School Diploma 					□ Married
□  Bachelor’s Degree 						□  Divorced 
□  Master’s Degree 						□  Widow			    

Occupation:                                                                                    Psychiatric Diagnosis :
□  Employed 							  □  Anxiety Disorder 
□  Unemployed 						  □  Mood Disorder 
□  Housewife 							  □  Eating Disorder 
□  Student							  □  Personality Disorder  ______________
□  Retired							  □  Other___________________________

Other Medical Diagnosis :   Yes         No
Specify: ______________________________________________________________________ 

Groups:     clinical (alcohol use disorder diagnosed)  no clinical 
Teetotaller:            Yes         No
AUDIT  score: _______________________________
Alcol Use Disorder (AUD):       Yes         No    Nu. Of DSM Criteria:  _________________    
Other Substances assumed before 6 months from the baseline  yes  (exclude)      No (include)
No alcohol Use for more then 3 months :     yes (exclude)       No (include)
Last period in which alcohol has been used : _________________
Onset of the disorder: _________________
Length of treatments (months): _________________

Psychotropic medication:           yes         no
Medication: ______________________________________________________________________ 
Length of  medication consumption: ______________________ 

In the last month, how many times have you successively drunk 4 (for women) / 5 (for men) alcoholic beverages (glass of wine, pint of beer, cocktail, liquor)?    
never (1)   once (2)    twice  (3)   from 3 to 5 times (4)   from 6 to 9 times (5)   more then 10 times(6) 
In one week , how many times do you successively drink 4 (for women) / 5 (for men) alcoholic beverages?    
never (1)   once (2)    twice  (3)   from 3 to 5 times (4)   from 6 to 9 times (5)   more then 10 times(6)











Appendix 6 

Validated Self-Report Instruments Employed Across the Studies

Quantity Frequency Scale (Cahalan, Cissin, & Crossley, 1969)

Carefully read each question and the possible answers provided. Answer each question by circling the one choice that is most true for you.

Take as much time as you need. Work carefully and try to finish as soon as possible. There are no right or wrong answers. PLEASE RESPOND TO ALL ITEMS.

1.  Did you drink any beer in the past 30 days?

a. Yes.
b. No.

IF YOU ANSWERED YES you can go on to question 2 below. IF YOU HAVE ANSWERED NO continue from question 4.

2.	About how often do you drink beer - would you say….

a.	Every day.
b.	5-6 days a week.
c.	3-4 days a week.
d.	1-2 days a week.
e.	Or, less often than weekly.

3.	About how much beer did you drink on a typical day when you drank beer?

a.	3 packs of beer (18 cans/pints)
b.	2 packs and a half of beer (15 cans/pints)
c.	2 packs of beer (12 cans/pints).
d.	1.5 packs of beer (9 cans/pints).
e.	6-9 cans/pints of beer.
f.	3-6 cans/pints of beer. 
g.	4-8 water glasses (not pints) of beer.
h.	1-2 cans/pints of beer.
i.	1-3 water glasses (not pints) of beer.

4. Did you drink any wine in the past 30 days?

a. Yes.
b. No.

IF YOU ANSWERED YES you can go on to question 5 below. IF YOU HAVE ANSWERED NO continue from question 7.



5.	About how often do you drink wine - would you say….

a.	Every day.
b.	5-6 days a week.
c.	3-4 days a week.
d.	1-2 days a week.
e.	Or, less often than weekly.

6.  About how much wine did you drink on a typical day when you drank wine?

a.	5 bottles of wine.
b.	3-4 bottles of wine.
c.	2 bottles of wine.
d.	4 half bottles of wine.
e.	1 bottle of wine.
f.	2 half bottles of wine.
g.	3 water glasses of wine.
h.	6 wine glasses of wine.
i.	2 water glasses of wine.
j.	3-5 wine glasses of wine.
k.	1 water glass of wine.
l.	1 or 2 wine glasses.

7.  Did you drink any liquor/spirits in the past 30 days?

a. Yes.
b. No.

IF YOU ANSWERED YES you can go on to question 8 below. IF YOU HAVE ANSWERED NO there are no more questions to answer. Thank you for your time and effort in filling in this questionnaire.

8.  About how often do you drink liquor/spirits - would you say….

a.	Every day.
b.	5-6 days a week.
c.	3-4 days a week.
d.	1-2 days a week.
e.	Or, less often than weekly.

9.  About how much liquor/spirits did you drink on a typical day when you drank liquor/spirits?

a.	4 pints or more.
b.	3 fifths or more.
c.	3 pints.
d.	2 fifths.
e.	2 pints.
f.	1 quart.
g.	1 fifth.
h.	1 pint.
i.	15-16 shots.
j.	11-14 shots.
k.	7-10 shots/half a pint.
l.	4-6 shots.
m.	1-3 shots.
n.	11-14 drinks.
o.	7-10 drinks.
p.	4-6 drinks.
q.	1-3 drinks.




































Alcohol Use Identification Test (Babor, de la Fuente, Saunders & Grant, 1992)

Below you will find a list of statements regarding the use of alcoholic beverages. Read each item and place a firm tick in the box opposite the one reply which seems most relevant to you. There are no right or wrong answers. Do not spend too much time thinking about each item. 
PLEASE RESPOND TO ALL ITEMS.

1.  How often do you have a drink containing alcohol?
[bookmark: Check2]			  Never				|_|
		                        Monthly or less				|_|	
		                        2 - 4 times a month			|_|
		                        2 -3 times a week			|_|
		                        4 or more times a week			|_|

2.  How many drinks containing alcohol do you have on a typical day when you are drinking?
1 or 2				|_|
3 or 4				|_|
5 or 6  				|_|
		                      7 or 9				|_|
                          10 or more				|_|

3.  How often do you have six or more drinks on one occasion?
Never				|_|
Less than monthly			|_|
Monthly				|_|
Weekly	  			|_|
		                       Daily or almost daily			|_|

4.  During the past year, how often have you found that you were not able to stop drinking once you had started?
Never				|_|
Less than monthly			|_|
Monthly				|_|
Weekly	  			|_|
		                       Daily or almost daily			|_|

5.  During the past year, how often have you failed to do what was normally expected of you because of drinking?
Never				|_|
Less than monthly			|_|
Monthly				|_|
Weekly	  			|_|
		                       Daily or almost daily			|_|

6.  During the past year, how often have you needed a drink in the morning to get yourself going after a heavy drinking session?
Never				|_|
Less than monthly			|_|
Monthly				|_|
Weekly	  			|_|
		                       Daily or almost daily			|_|





7.  During the past year, how often have you had a feeling of guilt or remorse after drinking?
Never				|_|
Less than monthly			|_|
Monthly				|_|
Weekly	  			|_|
		                       Daily or almost daily			|_|

8.  During the past year, have you been unable to remember what happened the night before because you had been drinking?
Never				|_|
Less than monthly			|_|
Monthly				|_|
Weekly	  			|_|
		                       Daily or almost daily			|_|

9.  Have you or someone else been injured as a result of your drinking?
No				|_|
Yes, but not in the past year			|_|
		                       Yes, during the past year			|_|

10. Has a relative, friend, or a doctor or other health worker been concerned about your drinking or suggested you cut down?
No				|_|
Yes, but not in the past year			|_|
		                       Yes, during the past year			|_|




























Penn Alcohol Craving Scale (Flannery, Volpicelli & Pettinati, 1999)

Please, think back to your desire target and circle the most appropriate number for each item referring to the last week.
A. How often have you thought about your desired activity or how good it would make you feel?
0 = Never, that is, 0 times during this period of time
1= Rarely, that is, 1 to 2 times during this period of time
2 = Occasionally, that is, 3 to 4 during this period of time
3 = Sometimes, that is, 5 to 10 times during this period or 1 to 2 times a day
4 = Often, that is, 11 to 20 times during this period or 2 to 3 times a day
5 = Most of the time, that is 20 to 40 during this period or 3 to 6 times a day
6 = Nearly all of the time, that is more than 40 times during this period of time or more than 6 times a day

B. At its most severe point how strong was your desire during this period?
0 = None at all
1 = Slight, that is a very mild urge
2 = Mild urge
3 = Moderate urge
4 = Strong urge, but easily controlled
5 = Strong urge and difficult to control
6 = Strong urge and would surely achieve the target if it were available

C. How much time have you spent thinking about your desired activity or about how good it would make you feel?
0 = None at all
1 = Less than 20 minutes
2 = 21-45 minutes
3 = 46-90 minutes
4 = 90 minutes – 3 hours
5 = between 3 to 6 hours
6 = more than 6 hours

D. How difficult would it have been to resist practising your desired activity if you had known that a opportunity was available?
0 = Not difficult at all
1 = Very mildly difficult
2 = mildly difficult
3 = moderately difficult
4 = very difficult
5 = extremely difficult
6 = would not be able to resist

E. Keeping in mind your responses to the previous questions, please rate your overall average craving for the stated period of time.
0 = Never thought about the desired activity and never had the urge to achieve it
1 = Rarely thought about the desired activity and rarely had the urge to achieve it
2 = Occasionally thought about the desired activity and occasionally had the urge to achieve it
3 = Sometimes thought about the desired activity and sometimes had the urge to achieve i



Desire Thinking Questionnaire (Caselli & Spada, 2011)

When people feel a desire to do something they may experience various thoughts. Please read each statement below and circle the number that describes your experience when you feel a strong desire to practise a desired activity. Please answer each item referring to what you do rather than what you should be doing. There are no right or wrong answers.

	
	Almost never
	Sometimes
	Often
	Almost always
	Factor

	1.I imagine myself doing the desired activity
	1
	2
	3
	4
	IP

	2. I imagine how I would feel like  
when engaging in the desired activity

	1
	2
	3
	4
	IP

	3. I anticipate the sensations I would feel practising the desired activity

	1
	2
	3
	4
	IP

	4. If I did not practice the desired activity for a long time, I would think about it continuously

	1
	2
	3
	4
	VP

	5. When I begin to think about the desired activity I find it difficult to stop

	1
	2
	3
	4
	VP

	6. When I begin to think about the desired activity I continue until I manage to engage in it

	1
	2
	3
	4
	VP

	7. I repeat mentally to myself that I need to practise the desired activity

	1
	2
	3
	4
	VP

	8. I begin to imagine the desired activity every time it comes to my mind

	1
	2
	3
	4
	IP

	9. I imagine myself involved in the desired activity as if it were a movie

	1
	2
	3
	4
	IP

	10. My mind is focused on repeating what I desire till I manage to satisfy it

	1
	2
	3
	4
	VP









HADS (Zigmond & Snaith, 1983)

Below you will find a list of statements about feelings. Read each item and place a firm tick in the box opposite the one reply which comes closest to how you have been feeling over the past week. There are no right or wrong answers. Do not spend too much time thinking about each item. 
PLEASE RESPOND TO ALL ITEMS. 

1.  I feel tense or 'wound up':
			Most of the time			|_|
			A lot of the time			|_|	
			                         Time to time, occasionally		|_|
		                         Not at all 				|_|

2.  I still enjoy the things I used to enjoy:
Definitely as much			|_|
Not quite so much			|_|
Only a little				|_|
Hardly at all  				|_|

3.  I get a sort of frightened feeling as if something horrible is about to happen:
Very definitely and quite badly		|_|
Yes, but not too badly			|_|
A little, but it does not worry me		|_|
Not at all	  			|_|

4.  I can laugh and see the funny side of things:
As much as I always could			|_|
Not quite so much now			|_|
Definitely not so much now			|_|
Not at all 	 			|_|

5.  Worrying thoughts go through my mind:
A great deal of the time			|_|
A lot of the time				|_|
From time to time, not too often		|_|
Only occasionally  			|_|

6.  I feel cheerful:
Not at all				|_|
Not often				|_|
Sometimes				|_|
Most of the time  				|_|

7.  I can sit at ease and feel relaxed:
Definitely				|_|
Usually				|_|
Not often				|_|
Not at all  				|_|


8.  I feel as if I am slowed down:
Nearly all the time			|_|
Very often				|_|
Sometimes				|_|
Not at all  				|_|

9.  I get a sort of frightened feeling like "butterflies" in the stomach:
Not at all				|_|
Occasionally				|_|
Quite often				|_|
Very often 				|_|

10. I have lost interest in my appearance:
Definitely				|_|
I do not take so much care as I should		|_|	
I may not take quite as much care		|_|
I take just as much care as ever  		|_|

11. I feel restless as if I have to be on the move:
Very much indeed			|_|
Quite a lot				|_|
Not very much				|_|
Not at all  				|_|

12. I look forward with enjoyment to things:
As much as I ever did			|_|
Rather less than I used to			|_|
Definitely less than I used to			|_|
Hardly at all  				|_|

13. I get sudden feelings of panic:
Very often indeed				|_|
Quite often				|_|
Not very often				|_|
Not at all  				|_|

14. I can enjoy a good book or radio or TV programme:
Often				|_|
Sometimes				|_|
Not often				|_|
Very seldom  				|_|




Appendix 7

Semi-structured interview for patients who have been treated with MCT for Alcohol Use Disorder

· Motivation to engage in MCT
1- How motivated were you to engage in psychological treatment for alcohol problems?
2- Did you ask for treatment yourself?
3- Did someone else recommend starting treatment?

· Expectations regarding treatment outcomes
1- Did you expect your symptoms to improve after treatment?
2-   What expectations about therapy did you have before starting treatment?
3- Did you think treatment would be useful in interrupting drinking behaviour?

· Therapeutic relationship
1- How was your relationship with the person who provided the MCT?
2- Did you trust the people who treated you?
3- Do you think the people who treated you were skilled?
 
· Emotional impact
1- How did you feel during therapy sessions?
2- Was the therapy stressful in any way?
3- Did you think MCT is too demanding for you? 

· Effectiveness
1- Do you think MCT could be useful for people who have problems with alcohol?
2- Do you think MCT was effective for you?
3- Do you think MCT may help people in reducing drinking behaviours?

· Rationale comprehension
1- Do you think MCT was too tough to understand?
2-  Was MCT applicable to you?
3-  Do you think that the mechanisms on which MCT works are well defined and understandable for you?
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