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Desire Thinking and Craving as Predictors of Problematic Internet Pornography Use in Women and Men
Abstract
Introduction: According to the recent adaptation of the I-PACE model, desire thinking and craving might be closely related to problematic Internet pornography use. The overall aim of the present study was to investigate the role of two components of desire thinking (imaginal prefiguration and verbal perseveration) and craving in problematic Internet pornography use. Furthermore, we examined gender differences in the underlying mechanism linking desire thinking to problematic Internet pornography use.
Method: A total of 414 Italian adults (mean age = 27.55 years, SD = 6.13; age range= 18 – 58; 53.6% men) participated in this study. Participants completed an online survey to assess problematic Internet pornography use, pornography craving, desire thinking and problematic Internet use. Path analyses and a multi-group approach were used to test the relationships among variables and to explore gender differences.
Results: Imaginal prefiguration was associated to pornography craving which, in turn, was associated to verbal perseveration as proximal antecedent of problematic Internet pornography use, above and beyond the effect of age, relationship status, and problematic Internet use. Two paths significantly differed between men and women: the path between verbal perseveration and problematic Internet pornography, which for women was weaker and did not reach significance; and the path between problematic Internet use and problematic Internet pornography use that was not significant for women.
Conclusions: In line with the I-PACE model, the present study provided support for the potential role of desire thinking in problematic Internet pornography use as a specific Internet-use disorder and expanded the literature in the field by testing unexplored gender differences. Preventive and clinical implications are discussed.
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1. Introduction
With technological advances over recent decades, the Internet has become the most important means of distribution of pornography, increasing both the time of consumption of pornographic content and the potential consequences on individual health due to access, affordability, and anonymity (Boies et al., 2004; Chen et al., 2018a; Cooper et al., 1999). Internet pornography or cyberpornography is defined as “the use of the Internet for any activity (text, audio, or graphics) that involves sexuality” (Cooper et al., 2002, p. 106) and it has become steadily more dependable, easily accessible, and affordable, and constant source of sexual reward. 
[bookmark: _Hlk107157748]Online pornography viewing is a widespread phenomenon, with a prevalence rate of 96.6% of men and 77.7% of women (Li & Zheng, 2017), and researchers have been claiming that excessive engagement could result in addiction-like symptoms (e.g., Keane et al., 2016). However, problematic Internet pornography use has not been recognized as a mental disorder in DSM-5 and ICD-11 classifications. Nonetheless, there is growing concern (e.g., Duffy et al., 2016; Keane et al., 2016) about the negative consequences of problematic Internet pornography use for daily life, including financial, legal, occupational, and relational issues as well as psychological problems (e.g., irresponsible search for gratification, blame). Given the lack of a formal definition, different terms have been used in pornography research, leading to several inconsistencies in the methodology and assessment tools (Ley et al., 2014; de Alarcón et al., 2019).  
Among its conceptualisations, problematic Internet pornography use has been defined as a form of obsessive–compulsive disorder (Cooper et al., 2004; Young, 2005), as a symptom of hypersexual disorder (Reid et al., 2011), as a behavioural addiction (Griffiths, 2001; Meerkerk et al., 2006), and, more recently, as a specific Internet-use disorder (Brand et al., 2016). Notably, a wide array of evidence (e.g., Brand et al., 2016; Elmquist et al., 2016; Gola et al., 2016; Love et al., 2015; Walsh et al., 2020) shows similarities between problematic Internet pornography use and substance use disorders or other behavioural addictions in terms of neurobiological, cognitive, and behavioural mechanisms. These include the compulsion to achieve a specific desired target, the perception of losing control, the repetitive implementation of maladaptive behaviours despite awareness of the negative consequences, and craving (Brand et al., 2011; Laier et al., 2013; Skinner & Aubin, 2010; Tiffany & Wray, 2012;). Furthermore a number of risk factors for problematic Internet pornography use have been identified, such as male gender, being young, lack of religiosity, intense Internet use, unpleasant mood states, inclination to sexual boredom, and novelty seeking (Ballester-Arnalet al., 2017; Frangos et al., 2011; Štulhofer et al., 2016). Indeed, it has been shown that men tend to consume pornography in a solitary mode for arousal and masturbation purposes (Morgan, 2011), whereas women prefer to involve the partner in pornography use (Bridges & Morokoff, 2011). These gender differences could be explained by the fact that men traditionally have been the primary consumers of pornography, and most sexual scenarios are generally directed toward men’s needs and fantasies that may result in less enticement to women (e.g., Hen et al., 2020; Solano et al., 2018).
A recent adaptation of the I-PACE model (Brandtner et al., 2021), integrating theoretical assumptions from the Elaborated Intrusion Theory of Desire (EIT; Kavanagah et al., 2005) and the Self-Regulatory Execution Function Model (S-REF; Spada et al., 2013), suggested that problematic Internet pornography use, conceptualized as a specific Internet-use disorder, might be closely related to desire thinking (DT) (Caselli & Spada, 2010) and craving. Therefore, the aim of the present study is to test the role of DT and craving in problematic Internet pornography use in women and men.
1.1. Desire Thinking
Desire thinking (DT) is a multi-dimensional cognitive, conscious and voluntary process involving the elaboration of a desired target, which may be an activity, an object, or a state (Kavanagah et al., 2009), at two levels: (i) Imaginal Prefiguration, referring to the allocation of attentional resources to target-related information, followed by mental imagery elaboration (e.g., imagination or memory recall) (Kavanagh et al., 2009); and (ii) Verbal Perseveration, consisting of repetitive self-talk regarding the desired targets (Caselli & Spada, 2010). Research has shown that DT is positively associated with, but distinct from, craving, because DT is conceptualized as a perseverative, conscious, and intentional process, while craving is considered an automatic and motivational experience (Caselli et al., 2012; Caselli & Spada, 2011; May et al., 2004). DT appears to be a transdiagnostic process, as individuals report similar qualitative experiences towards a wide range of targets (Caselli & Spada, 2010). In line with this view, a recent systematic review and meta-analysis (Mansueto et al., 2019) showed that DT is indeed associated with various addictive behaviours (e.g., alcohol dependence, nicotine use, problematic Internet use and gambling); in addition, in both clinical and comparison samples a strong association was found between addictive behaviours and both Verbal Perseveration and Imaginal Prefiguration. These findings align with the adapted I-PACE model (Brandtner et al., 2021), which stresses the presence of interactions between DT (in both its components) and craving, eventually resulting in specific Internet-use (problematic) behaviours. Interestingly, as pointed out in the model, a bidirectional relationship may also exist between metacognitions and DT, in that they are involved in the cognitive attentional syndrome (Mansueto et al., 2019). In this regard, one previous study on problematic Internet pornography use (Allen et al., 2017), besides confirming the central role of DT and craving, has found that positive metacognitions about DT (i.e., usefulness of DT in distracting from negative thoughts and emotions), triggered by environmental cues, directly influence its imaginal and verbal components, ultimately determining an escalation of craving.
1.2. Craving
Craving for pornography can be considered as a transient and intense urge that fluctuates over time and as a relatively stable preoccupation to use pornography (Kraus et al., 2015; Kraus & Rosenberg, 2014). For this reason, understanding which type of processes (such as DT) may influence and maintain craving in the context of pornography might be useful to better understand specific users’ perceived experience and provide targeted interventions. With regards to Internet pornography use, craving may be determined by external Internet features such as access and anonymity or individual physiological characteristics such as sexual sensation-seeking (Rosenberg, 2009). Indeed, problematic Internet pornography use has been associated with greater craving, sexual arousal, and compulsive masturbation (Laier et al., 2013, Laier et al., 2014). Individuals with higher levels of craving towards online pornography use appear to show more symptoms of problematic Internet pornography use (e.g. loss of control, social problems) (Snagowski et al., 2015). Notably, harmful consequences may also occur among individuals who use pornography without experiencing psychological distress (Chen et al., 2018c). 
1.3. Aim of the Present Study
According to the new theoretical assumptions of the I-PACE model (Brandtner et al., 2021), DT and craving are two distinct but intertwined constructs which develop as affective and cognitive responses to the perception of internal and external triggers via two entering pathways: a pleasure-oriented pathway (entailing the expected gratifications of DT) and a relief-oriented pathway (reflecting the expected compensations of DT) (Brandtner et al., 2021). It is postulated that when a person engages in DT as a dysfunctional coping mechanism associated with irrepressible craving and diminished behavioural control, problematic Internet-use disorders like problematic Internet pornography use may arise. Consistently, a study by Brandtner and Brand (2021) found that higher levels of negative emotional reactivity were significantly associated to increased DT, which, in turn, positively predicted craving for online pornography viewing. 
In light of previous research and the I-PACE model (Brandtner et al., 2021), the present study aimed to further investigate the relationship between the two components of desire thinking, Imaginal Prefiguration (IP) and Verbal Perseveration (VP), craving, and problematic Internet pornography use in a general sample of Italian adults. Specifically, we tested the potential mechanism linking DT components to craving and problematic Internet pornography use. Brandtner and Brand (2021) showed that DT (as a latent variable comprising IP and VP) predicts craving for online activities. Moreover, Allen and colleagues (2017) tested a model of problematic Internet pornography use in which positive metacognitions are associated to DT-IP which in turn is associated with DT-VP, resulting in craving and negative metacognitions. Similarly, in other desire thinking research (e.g., Caselli et al., 2015) craving was the final result of the consequential effect of DT-IP and DT-VP. In the present study, in addition to the direct effect of DT-IP on DT-VP (Caselli & Spada 2015; 2016; Martino et al., 2017), we tested whether craving mediates the relationship between the two dimensions of DT in line with findings related to other potential online addictive behaviours (i.e., problematic Facebook use [Marino et al., 2019]) that highlighted such mediating role of craving. In the context of Internet pornography, it could be the case that the allocation of attention to positive anticipatory imagery of the desired activity (DT-IP) might first trigger the sense of deprivation for the craved activity (i.e., Internet pornography use), thus increasing the intensity of pornography craving. Such multisensory elaboration and activation, in turn, might produce self-talk about worthwhile reasons to engage in Internet pornography engagement (DT-VP) that have been found to be strictly associated with permissive beliefs related to the acceptability of a maladaptive behaviour despite objective negative consequences (e.g., Caselli et al., 2020).  Therefore, it was hypothesized that DT-IP would be associated with pornography craving, which in turn would be associated with DT-VP as a proximal predictor of problematic Internet pornography use, above and beyond a series of control variables including age, relationship status, and problematic Internet use. Problematic Internet use was chosen as a covariate of problematic Internet pornography use because it can be also conceptualized as a specific form of problematic Internet-use disorder (Brandtner et al., 2021). Indeed, whereas problematic Internet pornography refers to the specific inability to stop using pornography and a generalized obsession with pornography use, generalized problematic Internet use covers relevant psycho-social dimensions (e.g., preference for online social interactions, Internet use for mood regulation) that might play an important role in the context of Internet sex activities like pornography (e.g., Coduto et al., 2020). Moreover, despite several studies have reported gender differences in problematic pornography use both offline and online, with men scoring higher than women (e.g., Bőthe et al., 2018; Chen et al., 2018b; Ševˇcíková et al., 2014), to date, to our knowledge, no study has explicitly tested whether the underlying mechanism linking DT to problematic Internet pornography use differ in men and women. Therefore, the present study adopted a multi-group approach in order to explore potential gender differences in the hypothesized pattern of relationships among variables. 
2. Methods
2.1. Procedure and Participants
Data were collected by researchers at the University of [blinded for review] through an online questionnaire. The link to the questionnaire was promoted by means of advertisements shared in thematic social networking sites groups and forums from November 2018 to May 2019. Inclusion criteria were: (i) being over 18 years; and (ii) being able to complete the questionnaire in Italian. Participants received information about the study and gave their online consent before starting the survey. Their anonymity was guaranteed as no personal data or Internet Protocol address were collected. No compensation was given for participating in the study. The study adhered to the Declaration of Helsinki with regards to ethical standards for research. A total of 451 participants responded to the questionnaire. However, 37 questionnaires were uncompleted (i.e., participants started to answer to the questionnaire but did not complete it) and were excluded. The questionnaire took about 15-20 minutes to complete. Therefore, the analyses were run on a final sample of 414 participants (mean age = 27.55 years, SD = 6.13; age range= 18 – 58 years; 53.6% males). Sexual orientations reported were heterosexual (87.9%), bisexual (8.2%), and lesbian/gay (3.9%). The most common relationship status was being in a relationship (68.6%) followed by being single (31.4%). With regards to their education level, the majority of the participants (65.5%) reported having obtained a higher degree (Bachelor’s or Master’s degree or PhD), 30% had a high-school diploma, and the remaining 4.55% comprised elementary, secondary, or other education.


2.2. Measures
2.2.1. Problematic Internet Pornography Use
Problematic Internet pornography use was assessed using the Italian version of the Cyber Pornography Addiction Test (CYPAT) (original Italian version by Cacioppo, et al., 2018). The 18 items (e.g., “I have continued watching porn sites despite some negative consequences”) assess the inability to stop using pornography, significant negative effects because of the behaviour, and a generalized obsession with pornography use. Items were rated on a 5-point scale (from (1) “not at all” to (5) “a lot”). Items were summed to obtain a continuous score for problematic Internet pornography use with higher scores indicating higher levels of problematic use. The Cronbach’s alpha for the scale was .92 (95% CI .91-.93).
2.2.2. Pornography Craving
Pornography craving was assessed using the Pornography Craving Questionnaire (PCQ-12) (Kraus & Rosenberg, 2014), which measures perceived control over using pornography, changes in mood, psychophysiological reactivity, and intentions for using pornography. The 12 items (e.g., “I will watch porn as soon as I get the chance”) were rated on a 7-point scale (from (1) “completely disagree” to (7) “completely agree”). The items were translated from English to Italian and back-translated in English by one independent bilingual psychologist. The items were summed to obtain a continuous score for craving with higher scores indicating higher levels of craving. The Cronbach’s alpha for the scale was .93 (95% CI .92-.94).
2.2.3. Desire Thinking 
Desire Thinking (DT) was measured using the Desire Thinking Questionnaire (original Italian version by Caselli & Spada, 2011) consisting of two dimensions of 5 items each: DT-IP (Desire Thinking – Imaginal Prefiguration; e.g., “I imagine myself doing the desired activity”) and DT-VP (Desire Thinking – Verbal Perseveration; e.g., “I repeat mentally to myself that I need to practice the desired activity”). In this study, the desired activity was “watching porn online”. Items were rated on a 4-point scale (from (1) “almost never” to (4) “almost always”). The scores on the two dimensions were summed to obtain a continuous score for DT-IP and DT-VP with higher scores indicating higher levels of DT. The Cronbach’s alpha for the DT-IP subscale was .85 (95% CI .83-.87), and .88 (95% CI .86-.90) for the DT-VP subscale.


2.2.4. Problematic Internet Use
Problematic Internet use was assessed with the Italian version of the Generalized Problematic Internet Use Scale-2 (Fioravanti et al., 2013; original English version by Caplan, 2010). The 15 items are rated on an 8-point scale (from (1) “definitely disagree” to (8) “definitely agree”) and measures the preference for online social interactions, mood regulation, cognitive preoccupation, compulsive use, and negative outcomes. Items were summed to obtain a continuous score for problematic Internet use with higher scores indicating higher levels of problematic use. The Cronbach’s alpha for the scale was .91 (95% CI .90-.93).
2.3. Statistical Analysis
[bookmark: _Hlk107157968]First, a series of Welch’s t-tests for independent samples were conducted in order to compare the scores of the study variables between women and men. Second, the associations between the variables of interest were tested with correlation analyses on the whole sample and then for women and men separately. Third, the hypothesized model of the inter-relationships between the study variables was tested through a path analysis using Mplus 8.2 (Muthén & Muthén, 2017). Specifically, a single observed score for each variable and the robust maximum likelihood method estimator (MLR) suitable for non-normally distributed variables (Satorra & Bentler, 1994) were used. Bias-corrected bootstrap confidence intervals with 5000 bootstrapped iterations were used for calculating indirect effects, which were considered significant if their 95% confidence interval did not include zero. In our model, DT-IP was the independent variable; pornography craving and DT-VP were the mediators; and problematic Internet pornography use was the dependent variable (Figure 1). Age, problematic Internet use, and relationship status were included as covariates of the dependent variable. The explained variance of each endogenous variable (R2) and the total coefficient of determination (TCD; Bollen, 1989; Jӧreskog & Sӧrbom, 1996) were considered to evaluate the goodness of fit of the model. The TCD is commonly considered a reliable fit index of models run as path analysis and it represents the joined effect of all predictor variables on the dependent variable.
The model was first tested on the whole sample and then in the two gender groups. Then, the null hypothesis of equality of the path coefficients across gender groups was tested with a series of Wald chi-square tests of parameter equalities in Mplus (Muthén & Muthén, 2017; Wang & Wang, 2012, pp. 276-278; for recent applications of this method, see also Gini et al., 2018). In other words, in the multi-group model, unstandardized coefficients were compared between groups (with the “Model test” command) to test for gender differences in the associations between the study constructs (Loehlin, 1998).
3. Results  
Descriptive statistics and bivariate correlations for the whole sample are reported in Table 1. Some variables showed a non-normal distribution (supporting the use of the MLR estimator for the path analyses). As expected, problematic Internet pornography use was found to be positively associated with all the variables of interest in the whole sample (Table 1), with the strongest association observed with DT-IP (r = .57; p < .001). Moreover, a medium association was observed between pornography craving and the two dimensions of DT (r = .52; p < .001 with DT-IP; and r = .54; p < .001 with DT-VP). The small correlations between generalized problematic Internet use and pornography use on the whole sample (r = .32; p < .001; Table 1) and across gender groups (r = .22; p < .01  for women and r = .46; p < .001  for men; Table 2) suggested that the two variables are associated but are not overlapped. Overall, men and women showed a similar pattern of bivariate associations among the variables of interest, with men’s correlations being slightly higher than women’s ones (e.g., the association between problematic Internet use and problematic Internet pornography use; Table 2). Welch’s t-tests highlighted differences across the two gender groups with men scoring significantly higher than women in all variables (except for scores on problematic Internet use which are comparable across women and men) (Table 2). 
As shown in Figure 1, the path analysis on the whole sample revealed that DT-IP was associated to pornography craving which, in turn, was associated to DT-VP as proximal antecedent of problematic Internet pornography use, above and beyond the effect of age, relationship status, and problematic Internet use. Moreover, three indirect effects were found significant: the effect of DT-IP on problematic Internet pornography use via two mediators (pornography craving and DT-VP), and the effect of DT-IP on problematic Internet pornography use via pornography craving, and via DT-VP independently (Table 3). The squared multiple correlations for the endogenous variables indicated that the model accounted for 38% of the variance in problematic Internet pornography use, and 50% of DT-VP. Less variance was explained for pornography craving (27%). Finally, the total amount of variance explained by the model (TCD = .52) indicated a good fit to the observed data that corresponds to a correlation of r = .72. According to Cohen’s (1988) traditional criteria for evaluating effect sizes, this is a large effect size.
Figure 2 shows the results of the multi-group path analysis (women/men). The comparison of the unstandardized path estimates between gender groups revealed significant differences in the associations between the study constructs. That is, the omnibus Wald test of parameter constraints was statistically significant (Wald 𝜒2(9) = 27.94, p = .001), indicating that gender did influence the magnitude of the model paths. Specifically, two paths significantly differed between women and men: the path between DT-VP and problematic Internet pornography use (which for women was weaker and did not reach the significance; Wald 𝜒2(1) = 10.40, p = .001); and the path between problematic Internet use and problematic Internet pornography use (which was not significant for women; Wald 𝜒2(1) = 9.60, p = .002). The other paths were comparable among women and men. With regards to indirect effects, for women, only the indirect effect of DT-IP on problematic Internet pornography use via pornography craving was found significant, whereas three indirect effects were significant for men: the effect of DT-IP on problematic Internet pornography use via two mediators (pornography craving and DT-VP), and the effect of DT-IP on problematic Internet pornography use via pornography craving, and via DT-VP independently (see Table 3).
The squared multiple correlations for the endogenous variables indicated that the model accounted for 29% and 37% of the variance in problematic Internet pornography use for women and men respectively, 44% and 49% of DT-VP, and for less variance in pornography craving (28%, 24%).
4. Discussion 
The present study provided support for the potential role of DT and craving in increasing the risk of problematic Internet pornography use conceptualized as a specific Internet-use disorder (Brandtner et al., 2021) and expanded the literature in the field by testing unexplored gender differences. Overall and consistently with findings from other addictive behaviours (Caselli & Spada, 2015; Mansueto et al. 2019; Martino et al., 2017), DT-IP was found to be associated with pornography craving, which in turn was associated with DT-VP as a proximal predictor of tendencies towards problematic Internet pornography use. Although DT is not considered maladaptive per se, it becomes maladaptive when applied to unrealistic or unattainable goals, or goals whose achievement conflicts with other personal purposes (Caselli & Spada, 2015). As in the case of Internet pornography, DT may lead to dysfunctional consequences, such as an increase in the accessibility of images and memories of one-self watching porn online and an interference with the regulation of craving (Caselli & Spada, 2011; 2013; Spada et al., 2013). Specifically, in the current model, DT-IP (in the form of anticipation of the sensations that one would feel online) might contribute to the escalation of craving for accessing cyberporn content. Such urge, along with imaginal prefiguration (Allen et al., 2017), is likely to lead to engagement in repetitive self-talk regarding the need to access cyberporn content (DT-VP), which in turn puts users at risk of problematic Internet pornography use, in terms of obsession with Internet pornography, perceived inability to stop or control using Internet pornography, and negative consequences for daily life. A possible explanation for the consequential effect of craving on DT-VP and, finally, on the risk of problematic Internet pornography use might lie in the plausible underpinning role of permissive beliefs suggested by Caselli and colleagues (2021) who have found that desire thinking facilitates the occurrence of permissive beliefs in Alcohol Use Disorder via experimental manipulation. It could be argued that verbal perseveration and permissive beliefs about the acceptability of Internet pornography use may be intertwined processes in that they both seem to be proximal consequences of craving. Indeed, especially in the context of Internet pornography - where moral incongruency and shame are involved (Floyd et al., 2022; Grubbs & Perry, 2019) - users might be more prone to engage in self-licensing thoughts (such as “I deserve this, there is nothing wrong in using cyberporn”) in order to resolve their cognitive dissonance. This thinking style might be part of verbal perseveration about the desired activity that, at the end, is likely to increase the risk of problematic Internet pornography use because of hampered self-control ability to resist to the target behaviour. Furthermore, craving was also directly associated with problematic Internet pornography use supporting the theoretical perspective that craving plays a significant role in the development and maintenance of addictive behaviours in general (Ashrafioun & Rosenberg, 2012), including problematic Internet pornography use (Kraus, 2013). Indeed, the intensity of craving has often been linked to compulsive and poorly controlled use (Kraus & Rosenberg, 2014).
[bookmark: _Hlk107404997]Results of the multi-group analyses revealed that the model is overall equally plausible across genders, with the exception of the association between DT-VP and problematic Internet pornography use that was smaller and non-significant for women as compared to men. Despite the lack of previous studies on such differences prevents the possibility to compare findings, in this study women showed lower levels of problematic Internet pornography use compared to men suggesting that women might be at lower risk of problematic use. The significant association with DT-VP only among men but not among women might be due to the fact that, like in other addictive behaviours, DT-VP usually tends to increase along with problematic engagement in the desired activity (as in the case of men), whereas DT-IP tends to play an important role also in community samples, that is among people with low levels of problematic use like women (Caselli & Spada, 2015). It could be argued that DT-VP may be useful for women in the short term as a form of negative reinforcement to ‘manage’ craving by shifting attention away from the intense craving experience onto the elaboration of the desired target resulting in great effort to stay offline, thus decreasing the likelihood to engage in problematic Internet pornography use. However, in the case of men, the positive association between DT-VP and problematic Internet pornography use indicates that DT may help to delay gratification in the long-term, potentially leading, however, to an escalation of craving if the desired target is pervasively imagined and elaborated, but not obtained. Consequently, the desired target may become the only way to gain relief from rapidly escalating distress (Caselli & Spada, 2011). Moreover, despite the comparable observed process across genders, it should also be noted that women scored lower in all the cyberpornography-related variables included in the study. A possible explanation for these gender differences may also be connected with the cultural gender stereotype, in which women tend to underestimate their exposure/consumption to Internet pornography as compared to overestimation by men (Hen et al., 2020). Similarly, it could be that women might be less prone to declare high levels of DT about Internet pornography in order to adhere to social expectancies. 
Finally, with regards to control variables in the multi-group model, only problematic Internet use among men was significantly associated with problematic Internet pornography use, sustaining the idea that generalized tendency to prefer online social interactions, compulsive use of the Internet and deficient mood and cognitive self-regulation might constitute a problematic way to use the Internet for specific activities, such as cyberpornography use (Caplan, 2010). In the multi-group model neither age nor relationship status were significantly associated with the outcome, whereas their effects, though relatively weak, reached the significance in the model run on the whole sample. This could be due to the modified sample size of the whole sample compared to the two subsamples of males and females. Nonetheless, it is worth noticing that single users not engaged in a stable relationship may show more involvement in cybersex activities (e.g., Ballester-Arnal et al., 2014) and adults might be more likely to report higher levels of problematic use, probably due to higher awareness of the negative consequences of such dysfunctional behaviour. However, it should also be noted that the sample of the current study was mostly made of young adults. Therefore, future studies should look at age differences in problematic Internet pornography use more in depth and using a gender-balanced sample. 
4.1. Limitations 
The present study has several limitations. The causality of the associations cannot be inferred from cross-sectional studies. Long-term longitudinal studies are needed to examine the nature of the relationships and how they may change over time among both males and females. Moreover, this is only the second study suggesting the mediating role of craving between the two dimensions of DT (Marino et al., 2019) and more studies are needed in order to ascertain the most plausible underpinning mechanism. Therefore, in order to partially overcome this important shortcoming of the study, results of a model following the traditional order of variables (DT-IP, DT-VP, craving and problematic behaviour) are shown in APPENDICES A (whole sample), B (multi-group analysis) and C (table of the indirect effects). Briefly, the results on the whole sample aligned with previous findings (Allen et al., 2017). Multi-group analysis confirmed the main findings of the present study revealing the same gender differences, with the addition of a slightly stronger association between DT-IP and DT-VP in men as compared to women. Beyond the order of the mediators, it should be noted that the construct could also have circular effects on each other and more studies are needed in order to understand the underlying mechanisms of problematic Internet pornography use.
[bookmark: _Hlk107146164][bookmark: _Hlk107146422]Another limitation is that the non-significant association between DT-VP and problematic Internet pornography use for women (β = .19, p = .081) might be also due to the relatively small sample size and more studies are needed in order to test gender differences. The sample is Italian but results may differ in other cultural and religious settings. Future cross-national studies should take into account religion and cultural variables in order to further advance the knowledge about DT and problematic Internet pornography use. Moreover, the sample mainly comprises heterosexual individuals, not allowing to grasp any differences for individuals with other sexual orientations. Furthermore, less than 4% of the sample reported extreme levels of problematic Internet pornography use (i.e. scoring above 2 Standard Deviations from the Mean) and even less (i.e. 8 participants) reported scores 3 Standard Deviations above the Mean. For this reason, they were kept in the analyses as they are part of the general population and did not influence the main results. However, future studies should focus on users reporting high levels of problematic Internet pornography use in order to observe potential differences in the studied mechanisms between problematic users and “normal” users. Finally, positive and negative metacognitions were not included in the study despite they play an important role in the metacognitive tenet (Wells, 2000; 2009) in propagating negative affects once a desire thinking episode has started, which may possibly lead to an escalation of perceived perception of loss of control over the behaviour (Caselli & Spada, 2013; 2015). 
4.2. Clinical implications
Some clinical implications arise from the findings of the current study. In terms of assessment, information about DT should be gathered during the anamnesis process of problematic Internet pornography use. Individuals with problematic Internet pornography use should be socialized to the idea that DT may contribute to the persistence of problematic Internet pornography use. In terms of interventions, in line with the metacognitive tenet (Wells, 2000; 2009), reducing the propensity to engage in DT should be considered as a possible preventive and therapeutic target for the treatment of problematic Internet pornography use. It is plausible that interventions reducing DT may contribute to reduce craving for pornography levels and problematic Internet pornography use levels. This could be achieved through the use of Metacognitive Therapy techniques (Wells, 2000; 2009), which allow for gaining flexible control over attention and thinking style (Wells, 2000; 2009). These include Detached Mindfulness (Wells, 2000; 2009), the Attention Training Technique (ATT), and Situational Attentional Refocusing (SAR) (Wells, 2000; 2009).
5. Conclusions
Overall, in line with what is hypothesized by the I-PACE model (Brandtner et al., 2021), the present study supported the role of DT and craving in problematic Internet pornography use. However, our empirical findings indicate the need to consider the two dimensions of DT separately in problematic Internet-related uses, as DT-IP and DT-VP could be processes differently intertwined with craving depending both on specific activities and users’ characteristics, such as gender. In conclusion, examining the role of DT and craving in problematic Internet pornography use is crucial in understanding and preventing maladaptive thinking styles that result in irresistible craving experiences and may contribute to unwanted behaviours such as problematic Internet pornography use. Women and men with problematic Internet pornography use can benefit from intervention programs (Wells, 2000; 2009) aimed at reducing DT.
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Table 1
Means, Standard Deviations, Ranges, and Inter-Correlations of Study Variables

	Variable
	M
	SD
	Range
	Skewness (SE)
	Kurtosis (SE)
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	
	
	
	

	1. PIPU
	25.93
	1.81
	18-71
	1.81(.12)
	3.11(.24)
	.38***
	.57***
	.49***
	.32***
	.10*

	1. DT-IP
	9.71
	3.90
	5-20
	.52(.12)
	-.65(.24)
	
	.67***
	.52***
	.21***
	-.02

	1. DT-VP
	8.39
	3.74
	5-20
	1.07(.12)
	.30 (.24)
	
	
	.54***
	.29***
	-.002

	1. PC
	29.01
	16.11
	12-84
	1.20(.12)
	.86 (.24)
	
	
	
	.31***
	.05

	1. PIU
	42.95
	19.47
	15-102
	.63(.12)
	-.33(.24)
	
	
	
	
	-.13**

	1. Age
	27.55
	6.13
	18-58
	
	
	
	
	
	
	-


Note. N = 414; PIPU = Problematic Internet Pornography Use; DT-IP = Desire Thinking – Imaginal Prefiguration; DT-VP = Desire Thinking – Verbal Perseveration; PC = Pornography Craving; PIU = Problematic Internet Use; *p < .05; **p < .01; *** p <.001.

Table 2 
Means, Standard Deviations of Study Variables in Women and Men; Welch’s t-tests; Inter-Correlations of Study Variables (Women above the Diagonal [N = 192]; Men below the Diagonal [N = 222])
	
	Women
	Men
	
	Welch’s
t-tests
	
	Correlations
	
	
	
	

	Variable
	M
	SD
	M
	SD
	t(412)
	p
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	
	
	
	
	
	

	1. PIPU
	21.16
	5.48
	30.05
	11.93
	-9.96 (320.09)
	<.001
	-
	.39***
	.42***
	.48***
	.22**
	-.11

	2. DT-IP
	8.94
	3.69
	10.37
	3.97
	-3.81(409.73)
	<.001
	.35***
	-
	.63***
	.57***
	.25***
	-.08

	3. DT-VP
	7.33
	3.04
	9.30
	4.04
	-5.64(404.45)
	<.001
	.57***
	.68***
	-
	.51***
	.24***
	-.05

	4. PC
	24.13
	12.89
	33.24
	17.40
	-5.98(402.77)
	<.001
	.42***
	.49***
	.49***
	-
	.29***
	-.09

	5. PIU
	43.63
	19.34
	42.37
	19.61
	.66(404.98)
	.511
	.46***
	.20**
	.36***
	.37***
	-
	.05

	6. Age
	25.04
	3.58
	29.73
	7.00
	-8.75(338.76)
	<.001
	-.07
	-.10
	-.14*
	-.05
	-.21**
	-


Note. PIPU = Problematic Internet Pornography Use; DT-IP = Desire Thinking – Imaginal Prefiguration; DT-VP = Desire Thinking – Verbal Perseveration; PC = Pornography Craving; PIU = Problematic Internet Use; *p < .05; **p < .01; *** p <.001.

Table 3
Standardized Indirect Effects of the Independent (DT-IP) on the Outcome (Problematic Internet Pornography Use) via the Mediators (Pornography Craving and DT-VP)
	
	Whole Sample (N = 414)
	Women (N = 192)
	Men (N = 222)

	Path
	Estimate
	95% CI
	Estimate
	95% CI

	    Estimate
	95% CI

	DT-IP  PC  DT-VP  PIPU
	.061
	.036
	.096
	.025
	-.001
	.085
	.051
	.028
	.096

	DT-IP PC   PIPU
	.125
	.064
	.194
	.168
	.062
	.286
	.067
	.010
	.142

	DT-IP  DT-VP   PIPU
	.245
	.171
	.330
	.094
	-.013
	.205
	.283
	.199
	.432



Note. 95% CI = bias-corrected bootstrapped confidence interval; PIPU = Problematic Internet Pornography Use; DT-IP = Desire Thinking – Imaginal Prefiguration; DT-VP = Desire Thinking – Verbal Perseveration; PC = Pornography Craving.  



Figure 1 
 Proposed Theoretical Model
[image: ]


Figure 2
Model of the Inter-Relationships between the Study Variables (Whole Sample)
[image: ]
Note. N = 414; Relationship Status: 1= Not in a relationship; 2= In a relationship; *p < .05; **p < .01; *** p <.001.



Figure 3
Tested Model through Multi-Group Analysis in Gender Groups (Women vs. Men)

[image: ]

Note. N = 414 (N = 192 women; N = 222 men); Relationship Status: 1= Not in a relationship; 2= In a relationship; *p < .05; **p < .01; *** p <.001. 




APPENDIX A
Second Model of the Inter-Relationships between the Study Variables (Whole Sample)
[image: ]
Note. N = 414; Relationship Status: 1= Not in a relationship; 2= In a relationship; *p < .05; **p < .01; *** p <.001. R2 (Desire Thinking – Verbal Perseveration) = .55; R2 (Pornography Craving) = .36; R2 (Problematic Internet Pornography Use) = .38.



APPENDIX B
Secon Tested Model through Multi-Group Analysis in Gender Groups (Women vs. Men)

[image: ]

Note. N = 414 (N = 192 women; N = 222 men); Relationship Status: 1= Not in a relationship; 2= In a relationship; *p < .05; **p < .01; *** p <.001. Omnibus Wald 𝜒2(9) = 27.83, p = .001. Three paths (in bold) significantly differed between women and men: the path between DT-IP and DT-VP (Wald 𝜒2(1) = 5.11, p = .024); the path between DT-VP and problematic Internet pornography use (Wald 𝜒2(1) = 10.40, p = .001); the path between problematic Internet use and problematic Internet pornography use (which was not significant for women; Wald 𝜒2(1) = 9.60, p = .002). The other paths were comparable among women and men.







APPENDIX C
Standardized Indirect Effects of the Independent (DT-IP) on the Outcome (Problematic Internet Pornography Use) via the Mediators (DT-VP and Pornography Craving)
	
	Whole Sample (N = 414)
	Women (N = 192)
	Men (N = 222)

	Path
	Estimate
	95% CI
	Estimate
	95% CI

	    Estimate
	95% CI

	DT-IP   DT-VP PC  PIPU
	.054
	.031
	.084
	.061
	.028
	.110
	.028
	.008
	.063

	DT-IP PC   PIPU
	.071
	.039
	.115
	.107
	.043
	.207
	.040
	.012
	.089

	DT-IP  DT-VP   PIPU
	.306
	.232
	.382
	.118
	.000
	.233
	.334
	.259
	.467



Note. 95% CI = bias-corrected bootstrapped confidence interval; PIPU = Problematic Internet Pornography Use; DT-IP = Desire Thinking – Imaginal Prefiguration; DT-VP = Desire Thinking – Verbal Perseveration; PC = Pornography Craving.  
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