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Abstract
Objective: Desire thinking is a voluntary cognitive process involving verbal and imaginal elaboration of a desired target. Recent research has revealed that desire thinking may play a significant role in the escalation of craving. The goal of this study was to explore the effect of a desire thinking induction on craving in a sample of patients with alcohol use disorder. Methods: Ten patients with alcohol use disorder were exposed to a brief exposure to alcohol-related thoughts plus desire thinking induction versus brief exposure to alcohol-related thoughts plus distraction. Results: The induction of desire thinking led to a significant increase in distress and urge to use alcohol when compared to a behavioural assessment test and a distraction task. The clinical implications for the treatment of alcohol use disorder are discussed.
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Key Practitioner Message: 
· Psychotherapeutic strategies that target desire thinking, both at the assessment and at the intervention levels, may be relevant in the treatment of craving-related problems. 
· Deriving and illustrating the role of desire thinking in a given episode of craving may support the development of metacognitive awareness about its functions and consequences.



1. Introduction
Desire thinking is a conscious and voluntary thinking process orienting to prefigure images, information and memories about positive target-related experience (Kavanagh, Andrade & May, 2004; 2005; Caselli & Spada, 2010, 2011). Desire thinking has two components: imaginal prefiguration and verbal perseveration (Caselli & Spada, 2011). The imaginal prefiguration component refers to the allocation of attentional resources to target-related information and a multi-sensory elaboration in the form of anticipatory positive imagery or positive target-related memories recall. The verbal perseveration component refers to a prolonged self-talk activity about identifying good reasons for reaching a desired target and planning how to engage in the desired activity. 
Research has shown that thinking about a desired target is closely linked to levels of craving (Caselli &Spada, 2015; Green, Rogers & Elliman, 2000; Tiffany & Drobes, 1990). Craving has been conceptualized as a powerful subjective experience that motivates individuals to seek out and achieve a craved target, or practice a craved activity, in order to reach its desired effects (Marlatt, 1987). Research evidence has demonstrated that the experience of craving is qualitatively similar across a range of targets, including alcohol, food, soft drinks and tobacco (e.g. Castellani &Rugle, 1995; Field, Schoenmakers &Wiers, 2008; May, Andrade, Panabokke& Kavanagh, 2004; Moreno, Warren, Rodriguez, Fernandez & Cepeda-Benito, 2009). Desire thinking can be associated to craving because it may induce physiological change similar to what is induced by direct exposure to target related cues (Bywaters, Andrade & Turpin, 2004; Witvliet & Vrana, 1995). As a consequence of this, desire thinking may magnify levels of craving and/or sustain it independently from a direct contextual based exposure.
A series of qualitative, cross-sectional and experimental studies have explored the role of desire thinking across everyday desires (Caselli &Spada, 2015; Caselli, Manfredi, Ferraris, Vinciullo & Spada, 2015) and craving for addictive behaviours, including alcohol use (Caselli, Ferla, Mezzaluna, Rovetto &Spada, 2012; Caselli et al., 2015), nicotine use (Caselli, Nikčević, Mezzaluna & Spada, 2012), problem gambling (Fernie, Caselli, Giustina, Donato,Marcotriggiani&Spada, 2014), problematic Internet use (Spada, Caselli, Slaifer, Nikčević & Sassaroli, 2013) and binge eating (Spada et al., 2015). Research has also shown that desire thinking facets are active during a craving episode in individuals with alcohol abuse, nicotine dependence, problematic gambling and binge eating (Caselli & Spada, 2010). In addition desire thinking has been found to predict craving in alcohol abusers independently from level of alcohol use (Caselli & Spada, 2011).
The findings from these studies support the distinction between desire thinking and craving, and the role of desire thinking in generating an escalation in frequency and intensity of craving and emotional distress. Caselli and Spada (2010; 2011) purport that in the short term, desire thinking allows for a shifting of attention onto the elaboration of a desired target, providing an immediate anticipation of pleasant states and relief from distress. However, in the medium to longer term, the perseveration of desire thinking brings to an escalation of emotional distress and urges because attentional resources become locked onto salient intrusions and the perceived sense of deprivation is heightened, as the desired target is repeatedly imagined but not achieved. This, in turn, increases the probability of engaging in addictive behavior as a means to attain relief from this mode of processing. 
A recent experimental study demonstrated that the induction of desire thinking had a significant effect on craving compared to distraction across a range of addictive behaviours in a community sample (Caselli, Soliani & Spada, 2013). The impact of desire thinking was independent of baseline craving. Moreover, the induction of desire thinking tended to sustain elevated craving across the following 3-days of abstinence period. The main limitations of this study were the between participant experimental design and the non-clinical nature of the sample. The purpose of the current study was to extend the investigation about the effect of desire thinking on craving in patients with Alcohol Use Disorder (AUD). In particular, we tested: (1) whether the induction of desire thinking would have a stronger effect on craving than brief exposure (behavioural assessment test); and (2) whether the induction of desire thinking would have a stronger effect compared to a control cognitive response in the form of distraction.
2. Method
2.1. Design
	A counterbalanced repeated measures design was adopted to test the experimental hypothesis. All participants were exposed to two experimental conditions (desire thinking versus distraction) after a simple exposure to alcohol-related thoughts (behavioural assessment test). Order effects were controlled for by counterbalancing the sequence of conditions (with brief interventions reducing some carry-over effect) and by a randomized allocation to the two conditions. The independent variable was the task given to the participants. The effects of the tasks were examined on two visual analogue scales (dependent variables) that were about state distress and urge to use alcohol. 
	In the behavioural assessment test (BAT) participants did not receive any instruction. In the desire thinking condition (DT) participants were given a rationale derived from the desire thinking manipulation task (Caselli, Soliani &Spada, 2013). In the distraction condition (DS) participants were given a rationale based on Nolen-Hoeksema and Morrow’s (1993) distraction task.
2.2. Participants
Ten patients (four female) referred to the Addiction Center, Gruppo CEIS, Modena, Italy, were included in the study. All potential participants were assessed clinically with respect to their appropriateness for inclusion in the study. Inclusion criteria were: (1) age of 18 or above; (2) understanding of written and spoken Italian; (3) absence of co-occurring substance use disorders over the previous 12 months (with the exception of tobacco use disorder); (4) absence of cognitive deficits or mental retardation; (5) absence of severe organic disorders; (6) diagnosis of AUD (according to DSM-5 criteria, APA, 2013); and (7) medication free or stable on medication. 
The mean age of the sample was 42.7 years (SD=3.9 years). The participants consumed an average of 51.5 units per week (SD=16.2) and their mean scores on the Alcohol Use Disorders Identification Test (AUDIT; Babor, de la Fuente, Saunders & Grant, 1992) and the Penn Alcohol Craving Scale (PACS, Flannery, Volpicelli & Pettinati, 1999) were 32.62 (SD=6.1) and 17.88 (SD=6.2) respectively. The mean scores on Desire Thinking Questionnaire (DTQ; Caselli &Spada, 2011) were 10.8 (SD=2.8) for imaginal prefiguration component and 13.11 (SD=2.6) for verbal perseveration component. The average duration of alcohol-related problems was 16.3 years (SD=6.6 years). The entirety of the sample was Caucasian.
2.3. Dependent measures
	Two visual analogue scales were constructed to assess the dependent variables. Each scale was administered at 1, 3 and 5 min after the BAT, DT and DS conditions. Each scale was rated on a 0-100 range. One item referred to the intensity of distress from 0 (“Not at all”) to 100 (“The most distressed I have ever been”). One item referred to the intensity of urge to use alcohol from 0 (“I do not feel the urge to drink at all”) to 100 (“My urge to drink cannot be any stronger”). 
2.4. Procedure
		Following the diagnostic screening, participants were interviewed in order to identify high-risk situations and a list alcohol-related thoughts. Alcohol-related thoughts were identified by asking:“What was the first thought or mental image associated to drinking you were usually aware of?”, or“What was the thought that usually made you decide to drink?” Subsequently the list of alcohol-related thoughts was transcribed. Finally the participants read aloud their transcribed thoughts onto a 30s closed-loop audio recording. Themes around these thoughts usually referred to the positive consequences of drinking, negative consequences of abstinence, permissiveness and self-indulgence, the minimization of negative consequences, and entitlement or self-enhancement. 
	All participants were administered the BAT condition followed by the two counterbalanced conditions within a single 1 hour session. Each participant was told that ratings of their distress andurge to use alcohol would be taken on three occasions (1, 3, and 5 min) after each condition. All participants were given a practice in undertaking ratings before beginning of the experiment.
		The baseline consisted of a 5 minute imagery exposure to the highest-risk situation for each participant. In addition, participants were asked to listen to the closed-loop audio recording of their own voice repeating their alcohol-related thoughts. No additional instructions were given. 
		Following the baseline, participants were told that the task would shortly be repeated. Before each condition, the appropriate rationale and instructionswere read to each participant and they were asked to follow instructions during the forthcoming exposure task. In the DT condition participants were asked to follow their thoughts, focus on sensations evoked by listening to the closed-loop audio recording and plan future potential opportunities to drink and to reflect about good reasons to drink. In the DS condition participants were asked to try to mentally prefigure neutral stimuli such geometric shapes. Immediately after each condition, participants indicated what proportion of their thoughts (0-100%) during the experimental task were concerned with the task.
2.5. Data analysis
	Wilcoxon Signed Ranks Tests were used to analyse the effects of the experimental manipulation on the dependent variables. The unit of comparison was change in scores of the dependent variables between the target condition and the previously administered condition. The previously administered condition was based on the sequence of delivery. For example the DT condition change scores for half the participants were computed as the difference between the BAT and the DT condition while for the remaining half as the difference between the DS condition and DT condition. Change scores for the DS condition were calculated using the same method.
3. Results
	Both distraction (M=61; SD=6,58) and desire thinking (M=56,5; SD=10,81) conditions were found to generate a similar proportion of task-associated thoughts (z=-1,65; p=.10). Descriptive statistics for the two dependent variables by condition are shown in Table 1. Figure 1 shows the median change scores for distress and urge to use alcohol by experimental condition. Negative change scores represent decreases in the dependent variables, and positive change scores represent increases in the dependent variables when compared with previously delivered condition. The DT condition resulted in increases in the levels of distress and urge to use alcohol after the 5 minutes. In contrast, the DS condition resulted in decreased distress compared with DT and BAT. A Wilcoxon signed-rank test showed that the increase in distress (z=-2.81, p=.01) and urge to use alcohol (z=-2.67, p=.01) following DT was significantly greater compared to DS. 
	A closer inspection of individual trends showed that scores on distress and urge to use alcohol increased for all participant when DT followed DS while they remained almost stable for one participant and moderately increased when DT followed BAT. When DS followed BAT scores on distress and urge to use alcohol decreased for three participants and increased for two participants while when DS followed DT scores on all variables decreased for all participants.
4. Discussion
		The goal of this study was to explore the effect of a desire thinking induction on craving in a population of patients with AUD. It was predicted that the induction of desire thinking would lead to a significant increase in distress and urge to use alcohol when compared to a behavioural assessment test and a distraction task. All these predictions were supported, providing empirical support for the role of desire thinking in enhancing and keeping alive the experience of craving. Since both conditions involved listening to the same loop audio recording of spoken alcohol-related thoughts, the difference in effect should not be simply due to exposure to these stimuli. These findings are consistent with those observed in a preliminary study (Caselli, Soliani & Spada, 2013) and add to the argument for the conceptualization of desire thinking as a processing mode that may be activated on a voluntary basis and that may lead to an escalation in craving. 
	The clinical implications of these findings are that psychotherapeutic strategies that target desire thinking, both at the assessment and at the intervention levels, may be relevant in the treatment of craving-related problems. In terms of assessment, for example, information could be gathered not only in relation to craving but also in relation to the associated tendency to engage in desire thinking. Deriving and illustrating the role of desire thinking in a given episode of craving may support the development of metacognitive awareness about its functions and consequences (Caselli & Spada, 2015). With respect to interventions, it is plausible to assume that the modification of desire thinking may be a valuable add-on intervention to weaken the craving experience and to reduce risk of relapse after successful treatment. The modification of desire thinking may be obtained through the promotion of new cognitive and attentional skills aimed at increasing metacognitive monitoring and flexible control over attention and thinking style (Caselli & Spada, 2011; 2015).
		A series of limitations should be considered when evaluating our findings. Firstly, self-reported measures were employed and these are typically associated with bias and context effects (e.g. researcher allegiance). Secondly, almost allparticipants had received previous treatment which may have exposed them to the identification and exploration of cognitive constructs. However, standard treatment for AUD does not typically include the examination of desire thinking as assessed in this study. Thirdly, alcohol use status in the last month was only based on self-report. Breathalysing participants or corroborative reports at the time of data collection, or during previous weeks, could have improved the accuracy of the data. Finally, carry-over effects may have influenced the results, but the crossover design and randomization should have minimized this effect.
		In conclusion, the findings of this study indicate that desire thinking has a relevant effect on craving in a patients with AUD, supporting the conceptualization of this mode of processing as a risk factor for craving-related problems. If future research confirms this finding, then psychotherapy interventions for addictive behaviours may benefit from specifically addressing desire thinking.
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Table 1: Descriptive data for the two dependent variables by behavioural assessment test.

	
	Dependent variables

	
	Distress
	Urge

	
Behavioural assessment test
	
	

	Mean
	25.0
	45.7

	Median
	25.0
	50.0

	Standard Deviation
	18.7
	23.4

	Interquartile range
	30.0
	32.5

	
Desire Thinking
	
	

	Mean
	40.7
	58.3

	Median
	40.0
	65.0

	Standard Deviation
	23.8
	19.5

	Interquartile range
	52.5
	20.0

	
Distraction
	
	

	Mean
	11.3
	16.7

	Median
	10.0
	10.0

	Standard Deviation
	15.5
	10.9

	Interquartile range
	20.0
	10.0






Figure 1: Median changes in distress and urge to use alcohol in distraction and desire thinking conditions.
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