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INTRODUCING THE LINK BETWEEN BINGE DRINKING (BD) AND PROBLEM GAMBLING

While the association between alcohol use disorders and problem gambling has been object of discussion in previous research literature, less is known about the link between Binge Drinking (BD) and risk gambling in adolescents.

Starting from a definition of those two phenomena, shared definitions and criteria for BD (Maurage et al., 2020) and for problem gambling (Neal et al., 2005) have been proposed. Nonetheless, such a topic is still a matter of debate. In the literature concerning BD, one of the most recognized definition of the phenomenon is the one of the National Institute on Alcohol Abuse and Alcoholism (NIAAA, USA), which describes it as the consumption of >56 g (women) or >70 g (men) of ethanol in <2 hours, bringing blood alcohol concentration to at least 0.08%. As for the relatively recent proposal of an integrated definition of BD, see Maurage et al. (2020). At-risk/problem gambling can, instead, be described as a behavior characterized by “difficulties in limiting money and/or time spent on gambling, which leads to adverse consequences for the gambler, his/her relatives, or the community” (pp. 1) and tends to encompass gamblers who have experienced problem gambling without meeting the diagnostic criteria of gambling disorder (Neal et al., 2005).

Interestingly, in terms of prevalence, evidence has shown that both BD (Kraus and Nociar, 2016; Substance Abuse Mental Health Services Administration, 2018) and gambling (Shaffer and Hall, 2001; Calado and Griffiths, 2016; Calado et al., 2017) show higher prevalence rates in adolescents and young adults than adults. Despite gambling on lottery products (e.g., scratch tickets), private card games (e.g., poker), putting bets on games of skill, and sports betting are the most regularly reported behaviors for gambling in teenagers in most North American, European, and Australasian studies (Delfabbro et al., 2016), the increased prevalence rates of gambling in this age group may be explained by the augmented availability of gambling opportunities via the internet, mobile phone and interactive television and by the normalization of this behavior in society (Calado et al., 2017).

Previous research suggested the association between BD and problem gambling. For instance, college students who matched the criterion for BD were more likely to engage in sports betting, video and regular poker, the web, office pools, and other skill games than those who did not satisfy the criteria (Bhullar et al., 2012). In US college athletes, problem gambling showed the strongest association with at-least-weekly heavy episodic drinking, followed by marijuana and cigarette use (Huang et al., 2011). Sundqvist et al. (2015) examined the association between BD and at-risk gambling in the general Swedish population and found they are linked behaviors. However, age and smoking had the greatest impact on the association, suggesting the relevance of demographic variables for this population. Even socio-demographic factors, such as the housing conditions (e.g., not living with both parents in the same household and not having a university-educated parent) were associated with both heavy episodic drinking and risk gambling (Kaltenegger et al., 2019). The association between BD and problem gambling in adolescents has been confirmed also by a cross-sectional study involving thirty-three European countries (Gori et al., 2015; Molinaro et al., 2018).

Although socio-demographic factors seem to mediate the relationship between BD and problem gambling, it is necessary to underline that even factors related to cerebral and cognitive development are involved in the development of this co-occurrence of risky behaviors.

This contribution follows a specific structure. We will start by describing the neurodevelopmental reasons why adolescents are at risk for BD and gambling behavior. Then, we will focus on how cognitive factors also contribute to this association and we will discuss decision-making dysfunction in adolescents with BD as the common ground with problem gambling. With the aim of providing not only an overview of the impaired brain functions that come into play in this comorbidity (i.e., the pars destruens), the fourth section focuses on the pars construens, that is the description of potential clinical interventions at the intersection between BD and problem gambling.

In conclusion, the need for tailor-made prevention and treatment for adolescence with BD and problem gambling so to address these multiple risk domains will be stressed.



WHY TEENAGERS ARE AT RISK FOR BD AND GAMBLING

Firstly, what are the neurodevelopmental reasons why teenagers are at risk for BD and gambling behaviors? To date, the investigation of the cognitive and neurological basis of adolescents' conduct has yielded substantial advancements in the neurodevelopmental field (Ernst et al., 2006, 2009; Steinberg, 2010; Casey et al., 2011). Notably, the typical development of pubertal age includes the development of brain structures that support the consequent cognitive development, encompassing the ability to process rewards and punishments but also self-awareness and self-regulation processes, which allow managing the propensity to novelty-seeking and risk-taking that is typical of adolescent behavior. And therefore, where does the aspect of vulnerability to risk behaviors typical of this age fit in?

Previous neurobiological models described how subcortical neural circuitries develop faster than cortical regions (i.e., prefrontal cortex) in adolescents (Casey et al., 2011). The misalignment relative to the maturation of neural areas that support the increase in motivation and satisfaction of needs and structures that deal with motivation regulation makes the adolescent's necessary adjustment to societal norms and individual ambitions complex. A peculiarity of typical adolescent development concerns the importance of the short-term rewards that derive from one's choices and conducts, which tends to be greater than the capacity for self-regulation. This aspect exposes them to situations that can be risky for their health, but also to new necessary challenges for the typical human development (Windle et al., 2008).

Four different theoretical models in cognitive neuroscience described adolescence neurocognitive mechanisms related to the development of regulated behavior. According to the model of the “dual system” (Steinberg, 2010) and the theory of “maturational imbalance” (Casey et al., 2011), higher risk-taking throughout adolescence leads to a mix of augmented sensitivity to gains and primal impulse control. Also, the “triadic model” stated that adolescence is marked by variations in the interplay between approach behavior, avoidance tendencies, and regulatory systems (Ernst et al., 2006, 2009). Indeed, the approach system typically appears hypersensitive, whereas the avoidance system is somewhat hyposensitive. Also, the development of the regulation system of Executive Functions (EFs) may not yet be sufficiently mature to control and adaptively modulate the other two systems. Finally, a neuroeconomic approach to teenage decision-making (van Duijvenvoorde and Crone, 2013) try to account for the association between risky choice, sensitivity to gains and losses, and social perspective-taking typically characterizing the adolescence developmental phase. Specifically, the immaturity of cortical areas supporting the “hot” executive system (i.e., the system including functions activated under motivationally significant and affective conditions, such as the ability to delay gratification and affective decision-making; Zelazo and Carlson, 2012) may explain the reason why the explicit knowledge about the risks and outcomes of the conduct, which depends on a developed cognitive control, seems to be in place, while the affective control of the choice is not (Steinberg, 2005), thus leading to poor decision-making processes.

With reference to these cognitive and executive factors in the context of addiction in adolescents, Noël (2014) focused specifically on the individual differences in cognition and neural functions accounting for the onset of alcohol use disorder and gambling in adolescence. It addressed the vulnerable points and discussed the role of dysfunctional EF and decision-making in this population. However, the impairment of those abilities has been detected even in association with BD in adolescents and this is what will be discussed in the next section. From a lifespan-oriented perspective, it is essential to conduct neurodevelopment studies exploring the neurocognitive vulnerability to risky behaviors in adolescents. In fact, adolescence and youth are periods characterized by significant structural and functional changes in the brain. Implementing such dysfunctional behaviors (BD and gambling) during that critical period of growth becomes potentially predictive of future brain, cognitive, behavioral, and psychological alterations, which can manifest themselves through functional consequences over time.



EXECUTIVE AND DECISION-MAKING DYSFUNCTION IN ADOLESCENTS WITH BD: COMMON GROUND WITH PROBLEM GAMBLING

Both neural and behavioral impairments related to EF have been noted in adolescents with alcohol use disorder and gambling (Noël, 2014), but also in young binge drinkers (Lannoy et al., 2019). Indeed, adolescents and young patients with BD display an alteration of cognitive functioning supported by the cortico-frontal regions and hippocampus (Squeglia et al., 2012). More specifically, adolescents and young adults showing BD and heavy-drinking have a thinner and lower volumes of gray matter in prefrontal cortex and cerebellar regions, as well as attenuated white matter development. When presented with working memory, language learning, and inhibitory control tasks, they also demonstrate increased brain activity in fronto-parietal areas. Binge and heavy drinkers demonstrate enhanced brain response to alcohol signals in mesocorticolimbic areas such as the striatum, anterior cingulate cortex, hippocampus, and amygdala, compared to controls or light drinkers (Cservenka and Brumback, 2017).

Also, besides EF impairments, several studies showed that binge drinkers had poorer decision-making abilities measured with the Iowa Gambling Task (Goudriaan et al., 2007, 2011; Xiao et al., 2009, 2013; Moreno et al., 2012).

At the neural level, different neurocognitive findings have been described depending on the decision-making process assessed through the decision-making task (Cservenka and Brumback, 2017). In BD individuals, riskier decision-making behavior was linked to dorsal striatum hypoactivation (Jones et al., 2016). Binge drinkers, on the other hand, showed increased activity in the prefrontal, orbitofrontal, and upper parietal dorsolateral cortex in association with hazardous choices in a risk-taking task (Worbe et al., 2014). Xiao et al. (2013) findings at the Iowa Gambling Task showed that, compared to never drinkers, binge drinkers display an augmented bilateral activation of the insula and left amygdala, two affective neural hubs linked, respectively to the translation of inner body information into feelings and the elaboration of reward and emotions. Taken all together, these findings suggest poor decision-making ability in BD both at the behavioral and neural level, with a potential social implication for the individual, that is the higher vulnerability of adolescents to other risky behaviors such as alcohol use disorder or problem gambling (Xiao et al., 2013).

Of interest for this contribution, here we intend to discuss and propose how this decision-making dysfunction could be one of the main common grounds between BD and problem gambling. This assumption is supported by the findings focusing on decision-making in adolescents with gambling (e.g., Ciccarelli et al., 2016; Cosenza et al., 2017) and adolescents with BD. For example, Goudriaan et al. (2007) found that poor binge drinkers' decision-making abilities at the Iowa Gambling Task were unrelated to their impulsivity score. Again, Moreno et al. (2012) found decision-making deficits in the absence of inhibitory control impairments. Also, Na et al. (2019) assessed, by means of Event-Related Potentials, the ability to use feedback for decision-making in female college students binge drinkers and found a deficit in the early evaluation of positive vs. negative feedback, concluding that this deficit may impact on dysfunctional behavioral decision-making.

These findings support Verdejo-Garcia's (2017) hypothesis that, while decision-making abilities and executive processes may be linked, individuals can also have a dissociated pattern characterized by decision-making impairments but preserved EF (as in the case of Moreno et al., 2012), or functional decision-making but EFs impairment (Balconi and Angioletti, 2021; Balconi and Campanella, 2021) highlighting the process independent contribution (Verdejo-Garcia, 2017). For example, in our recent work on internet use vulnerability in healthy young adults (a different population than the one discussed in this opinion article), we have highlighted how high scores in the internet addiction test seem to correspond to an attentional bias for internet addiction-related cues (pictures representing online gambling), while decision-making abilities appeared preserved (Balconi and Angioletti, 2021). This example is consistent because it refers to a different population, potentially preclinical and in which decision-making is preserved. It has been reported here in order to further underline the possible dissociation between impaired executive functioning and decision-making.

At the level of theoretical understanding, this possible dissociation has yet to be deepened and systematized in relation to adolescents with BD and problem gambling. This reflection could be a useful starting point to deepen this aspect also in the entire field of “new” behavioral addictions. Additionally, it proves useful to identify a dissociation between effectively impaired functions in this population to develop tailored preventive or rehabilitative approaches. This knowledge may have clinical implications ranging from the combination of multiple training approaches to precision medicine. For instance, multiple training approaches could combine psychosocial interventions with specific cognitive training on decision-making dedicated to adolescents with BD and problem gambling.

With the aim of providing applications and highlighting the first practical implications of this contribution, the next section aims to focus on the clinical interventions at the intersection between BD and problem gambling, with reference to adolescents and young age groups where possible.



CLINICAL INTERVENTIONS AT THE INTERSECTION BETWEEN BD AND PROBLEM GAMBLING

As discussed up to this point, the adolescent phase consists of a stage of life in which the individual is particularly exposed to transgressions and risky impulses, such as alcohol consumption, substance use (Charrier et al., 2020), and gambling behavior (Noël, 2014). The proof related to the co-occurrence of risky behaviors in adolescents may have consequences for designing approaches and planning preventive and treatment clinical interventions: the most promising intervention programs to reduce risk behaviors seems to be those that target multiple risk domains (Spring et al., 2012).

With reference to the available clinical interventions at the intersection between BD and problem gambling in adolescents, Martin et al. (2020) reviewed the effectiveness of therapeutic interventions for adolescents using alcohol and/or other drugs in the Australian context and found a paucity of quality research on this topic. Such, a critical issue seems primarily due to the fact that the studies that are accessible do not account for all the treatment strategies actually adopted in the field. While some of these interventions have a solid evidence base, others (such as encounter groups and journaling) require further in-depth research before being used with teenagers (Martin et al., 2020). In general, psychosocial, rather than pharmacological, interventions are recommended as first-line treatment for adults with BD (Rolland and Naassila, 2017). However, well-defined protocols and tested clinical recommendations would be necessary to work both in terms of prevention and clinical intervention with these vulnerable samples.

Despite the paucity of systematic reviews on this topic, this contribution wants to underline the need for clinical interventions dedicated to cognitive factors, such as the neurocognitive aspects of EFs, in adolescents with BD and problem gambling. To date, there is a lack of neurocognitive interventions specifically dedicated to EF and decision-making for this population. Specific training and tools to prevent and rehabilitate the EF processes impaired in BD, particularly inhibitory control (Lannoy et al., 2019), have been addressed before. Also, neuromodulation techniques (specifically, transcranial Direct Current Stimulation over the left dorsolateral prefrontal cortex; Den Uyl et al., 2015) have been recognized as interesting avenues for targeting inhibitory control in this population.

Nonetheless, when there is a co-occurrence of problem gambling in adolescents, the clinical interventions might benefit from the integration of specific training on working memory, self-regulation (Noël, 2014), and decision-making. Given the shortage of research exploring intervention on combined BD and problem gambling, one possibility is to refer to the interventions available to date for the treatment of neurocognitive aspects related to problem gambling in adolescence. Frisone et al. (2020) underlined that the data referred to the treatment of gambling in adolescence appeared as limited as the studies proposing preventive approaches. Typically, psychological treatment approaches adopted with adults with gambling disorder–such as motivational interviewing, cognitive behavioral therapy, and brief mindfulness interventions (Menchon et al., 2018)–are also proposed for adolescents with problem gambling. These interventions may have an impact on decision-making capabilities with problem gambling (i.e., cognitive behavioral treatment; Oldershaw et al., 2012). Also, cognitive training (Luquiens et al., 2019) and neuromodulation could be new avenues for enhancing EF in gambling. For instance, neuromodulation applied over the dorsolateral prefrontal cortex has been associated to enhanced decision making and cognitive flexibility in a sample of male adults with gambling disorder (Soyata et al., 2019).

Although there is some evidence that psychological intervention programs can improve EF and decision-making in teenagers with BD and problem gambling, novel neurocognitive approaches are required to specifically target the impaired decision-making abilities and immature self-regulation system in this population. In addition, even though research and clinical practice are still in an embryonic stage for these approaches, other types of intervention (such as non-invasive neurofeedback) could be warranted to investigate if neuromodulation interventions are promising even at this stage of life and for this behavioral co-occurrence.



CONCLUDING REMARKS

To summarize, little is known about the link between BD and problem gambling in adolescence. However, while socio-demographic factors appear to influence this relationship, even factors related to adolescent cerebral and cognitive development should be taken into consideration, since they constitute a factor that makes teenagers vulnerable to the development of this risky behavior pattern. A first consideration is that more studies in this area are needed to better understand the co-occurrence or possible causality between BD and gambling in adolescents and young adults. These future studies will have to take into account that there are aspects related to the age of prevalent manifestation of problem gambling (14–15 years) compared to BD (20–21 or 18–25 years; Barnes et al., 2009; Substance Abuse Mental Health Services Administration, 2018), as well as to personality traits related to these two risky behaviors that could constitute barriers to conducting studies in this field and that must be taken into account to obtain a complete picture of this co-occurrence.

The impairment of EF and decision-making in adolescents could be considered a critical common feature of both BD and problem gambling and this aspect could deserve further attention in this field. Despite several studies assessing potential cognitive impairment in young BD and (to a lesser extent) problem gamblers, no studies have explored the cognitive performance of individuals with these two risk behaviors. This constitutes a gap in the literature that could be filled in the next few years and before developing adequate neurocognitive interventions for this population. Indeed, one of the more practical goals of this discussion is to solicit the development of tailor-made preventive and treatment interventions for adolescence with BD and problem gambling, in order to address these multiple risk domains, as well as EFs (especially decision-making) efficiency.

Therefore, the additional value of this contribution consists of (i) the specific focus on the EFs and decision-making in adolescents showing the comorbidity between BD and problem gambling; (ii) the distinction between a possible impairment in decision-making while EFs are preserved in this population, (iii) highlighting the lack of neurocognitive interventions specifically dedicated to EFs and decision-making for this population with BD and problem gambling. Despite its novel characteristics, one of potential shortcomings of this work is that it is an opinion article only providing comments on the interpretation of recent data in the research area of BD and problem gambling in teenagers, rather than a thorough assessment of the literature.

Future research directions should address these limitations and conduct studies that delve deeper into the link between these two behaviors, as well as into the potential neuro-functional and cognitive alterations associated with them, with particular attention to executive functions and decision-making. These studies could then consequently form the basis for the research and development of new preventive and rehabilitative neurocognitive treatments, including for example cognitive training and neuromodulation techniques, specifically dedicated to EF and decision-making in this population.



AUTHOR CONTRIBUTIONS

LA and MB wrote the first draft and each section of the manuscript and contributed to the manuscript final writing and revision, read, and approved the submitted version.



REFERENCES

 Balconi, M., and Angioletti, L. (2021). Neurophysiology of gambling behavior and internet use vulnerability: a comparison between behavioral and EEG measures. Clin. EEG Neurosci. 1–10. doi: 10.1177/15500594211038469

 Balconi, M., and Campanella, S. (2021). Advances in Substance and behavioral addiction. The role of executive functions. 1st Edn, M. Balconi, and S. Campanella (Springer Cham).

 Barnes, G. M., Welte, J. W., Hoffman, J. H., and Tidwell, M. C. O. (2009). Gambling, alcohol, and other substance use among youth in the United States. J. Stud. Alcohol Drugs 70, 134–142. doi: 10.15288/jsad.2009.70.134

 Bhullar, N., Simons, L., Joshi, K., and Amoroso, K. (2012). The relationship among drinking games, binge drinking and gambling activities in college students. J. Alcohol Drug Educ. 56, 58–84. Available online at: http://www.jstor.org/stable/45092230


 Calado, F., Alexandre, J., and Griffiths, M. D. (2017). Prevalence of adolescent problem gambling: a systematic review of recent research. J. Gambl. Stud. 33, 397–424. doi: 10.1007/s10899-016-9627-5

 Calado, F., and Griffiths, M. D. (2016). Problem gambling worldwide: an update and systematic review of empirical research (2000–2015). J. Behav. Addict. 5, 592–613. doi: 10.1556/2006.5.2016.073

 Casey, B. J., Jones, R. M., and Somerville, L. H. (2011). Braking and accelerating of the adolescent brain. J. Res. Adolesc. 21, 21–33. doi: 10.1111/j.1532-7795.2010.00712.x

 Charrier, L., Canale, N., Dalmasso, P., Vieno, A., Sciannameo, V., Borraccino, A., et al. (2020). Alcohol use and misuse: a profile of adolescents from 2018 Italian HBSC data. Ann. Ist. Super. Sanita 56, 531–537. doi: 10.4415/ANN_20_04_18

 Ciccarelli, M., Griffiths, M. D., Nigro, G., and Cosenza, M. (2016). Decision-making, cognitive distortions and alcohol use in adolescent problem and non-problem gamblers: an experimental study. J. Gambl. Stud. 32, 1203–1213. doi: 10.1007/s10899-016-9597-7

 Cosenza, M., Griffiths, M. D., Nigro, G., and Ciccarelli, M. (2017). Risk-taking, delay discounting, and time perspective in adolescent gamblers: an experimental study. J. Gambl. Stud. 33, 383–395. doi: 10.1007/s10899-016-9623-9

 Cservenka, A., and Brumback, T. (2017). The burden of binge and heavy drinking on the brain: Effects on adolescent and young adult neural structure and function. Front. Psychol. 8, 1111. doi: 10.3389/fpsyg.2017.01111

 Delfabbro, P., King, D. L., and Derevensky, J. L. (2016). Adolescent gambling and problem gambling: prevalence, current issues, and concerns. Curr. Addict. Rep. 3, 268–274. doi: 10.1007/s40429-016-0105-z

 Den Uyl, T. E., Gladwin, T. E., and Wiers, R. W. (2015). Transcranial direct current stimulation, implicit alcohol associations and craving. Biol. Psychol. 105, 37–42. doi: 10.1016/j.biopsycho.2014.12.004

 Ernst, M., Pine, D. S., and Hardin, M. (2006). Triadic model of the neurobiology of motivated behavior in adolescence. Psychol. Med. 36, 299–312. doi: 10.1017/S0033291705005891

 Ernst, M., Romeo, R. D., and Andersen, S. L. (2009). Neurobiology of the development of motivated behaviors in adolescence: a window into a neural systems model. Pharmacol. Biochem. Behav. 93, 199–211. doi: 10.1016/j.pbb.2008.12.013

 Frisone, F., Settineri, S., Sicari, F., and Merlo, E. M. (2020). Gambling in adolescence: a narrative review of the last 20 years. J. Addict. Dis. 38, 438–457. doi: 10.1080/10550887.2020.1782557

 Gori, M., Potente, R., Pitino, A., Scalese, M., Bastiani, L., and Molinaro, S. (2015). Relationship between gambling severity and attitudes in adolescents: findings from a population-based study. J. Gambl. Stud. 31, 717–740. doi: 10.1007/s10899-014-9481-2

 Goudriaan, A. E., Grekin, E. R., and Sher, K. J. (2007). Decision making and binge drinking: a longitudinal study. Alcohol. Clin. Exp. Res. 31, 928–938. doi: 10.1111/j.1530-0277.2007.00378.x

 Goudriaan, A. E., Grekin, E. R., and Sher, K. J. (2011). Decision making and response inhibition as predictors of heavy alcohol use: a prospective study. Alcohol. Clin. Exp. Res. 35, 1050–1057. doi: 10.1111/j.1530-0277.2011.01437.x

 Huang, J. H., Jacobs, D. F., and Derevensky, J. L. (2011). DSM-based problem gambling: Increasing the odds of heavy drinking in a national sample of US college athletes? J. Psychiatr. Res. 45, 302–308. doi: 10.1016/j.jpsychires.2010.07.001

 Jones, S. A., Cservenka, A., and Nagel, B. J. (2016). Binge drinking impacts dorsal striatal response during decision making in adolescents. Neuroimage 129, 378–388. doi: 10.1016/j.neuroimage.2016.01.044

 Kaltenegger, H. C., Låftman, S. B., and Wennberg, P. (2019). Impulsivity, risk gambling, and heavy episodic drinking among adolescents: a moderator analysis of psychological health. Addict. Behav. Rep. 10, 100211. doi: 10.1016/j.abrep.2019.100211

 Kraus, L., and Nociar, A. (2016). ESPAD Report 2015: Results from the European School Survey Project on Alcohol and Other Drugs. Luxembourg: European Monitoring Centre for Drugs and Drug Addiction. Available online at: http://www.espad.org/sites/espad.org/files/ESPAD_report_2015.pdf


 Lannoy, S., Billieux, J., Dormal, V., and Maurage, P. (2019). Behavioral and cerebral impairments associated with binge drinking in youth: a critical review. Psychol. Belg. 59, 116–155. doi: 10.5334/pb.476

 Luquiens, A., Miranda, R., Benyamina, A., Carré, A., and Aubin, H. J. (2019). Cognitive training: A new avenue in gambling disorder management? Neurosci. Biobehav. Rev. 106, 227–233. doi: 10.1016/j.neubiorev.2018.10.011

 Martin, J., Liddell, M., Roberts, S., and Greenwood, E. (2020). Effective therapeutic interventions for Australian adolescents using alcohol and/or other drugs: a scoping review. Int. J. Ment. Health Syst. 14, 1–14. doi: 10.1186/s13033-020-00425-z

 Maurage, P., Lannoy, S., Mange, J., Grynberg, D., Beaunieux, H., Banovic, I., et al. (2020). What we talk about when we talk about binge drinking: towards an integrated conceptualization and evaluation. Alcohol Alcohol. 55, 468–479. doi: 10.1093/alcalc/agaa041

 Menchon, J. M., Mestre-Bach, G., Steward, T., Fernández-Aranda, F., and Jiménez-Murcia, S. (2018). An overview of gambling disorder: from treatment approaches to risk factors. F1000Res. 7, 434. doi: 10.12688/f1000research.12784.1

 Molinaro, S., Benedetti, E., Scalese, M., Bastiani, L., Fortunato, L., Cerrai, S., et al. (2018). Prevalence of youth gambling and potential influence of substance use and other risk factors throughout 33 European countries: first results from the 2015 ESPAD study. Addiction 113, 1862–1873. doi: 10.1111/add.14275

 Moreno, M., Estevez, A. F., Zaldivar, F., Montes, J. M. G., Gutiérrez-Ferre, V. E., Esteban, L., et al. (2012). Impulsivity differences in recreational cannabis users and binge drinkers in a university population. Drug Alcohol Depend. 124, 355–362. doi: 10.1016/j.drugalcdep.2012.02.011

 Na, E., Jang, K. M., and Kim, M. S. (2019). An event-related potential study of decision-making and feedback utilization in female college students who binge drink. Front. Psychol. 10, 2606. doi: 10.3389/fpsyg.2019.02606

 Neal, P. N., Delfabbro, P. H., and O'Neil, M. (2005). Problem Gambling and Harm: Towards a National Definition. Victoria, Australia: Office of Gambling and Racing, Victorian Government Department of Justice.

 Noël, X. (2014). Why adolescents are at risk of misusing alcohol and gambling. Alcohol Alcohol. 49, 165–172. doi: 10.1093/alcalc/agt161

 Oldershaw, A., Simic, M., Grima, E., Jollant, F., Richards, C., Taylor, L., et al. (2012). The effect of cognitive behavior therapy on decision making in adolescents who self-harm: a pilot study. Suicide Life-Threatening Behav. 42, 255–265. doi: 10.1111/j.1943-278X.2012.0087.x

 Rolland, B., and Naassila, M. (2017). Binge drinking: current diagnostic and therapeutic issues. CNS Drugs 31, 181–186. doi: 10.1007/s40263-017-0413-4

 Shaffer, H. J., and Hall, M. N. (2001). Updating and refining prevalence estimates of disordered gambling behaviour in the United States and Canada. Can. J. Public Health 92, 168–172. doi: 10.1007/BF03404298

 Soyata, A. Z., Aksu, S., Woods, A. J., Işçen, P., Saçar, K. T., and Karamürsel, S. (2019). Effect of transcranial direct current stimulation on decision making and cognitive flexibility in gambling disorder. Eur. Arch. Psychiatry Clin. Neurosci. 269, 275–284. doi: 10.1007/s00406-018-0948-5

 Spring, B., Moller, A. C., and Coons, M. J. (2012). Multiple health behaviours: overview and implications. J. Public Health 34, 3–10. doi: 10.1093/pubmed/fdr111

 Squeglia, L. M., Sorg, S. F., Schweinsburg, A. D., Wetherill, R. R., Pulido, C., and Tapert, S. F. (2012). Binge drinking differentially affects adolescent male and female brain morphometry. Psychopharmacol. 220, 529–539. doi: 10.1007/s00213-011-2500-4

 Steinberg, L. (2005). Cognitive and affective development in adolescence. Trends Cogn. Sci. 9, 69–74. doi: 10.1016/j.tics.2004.12.005

 Steinberg, L. (2010). A dual systems model of adolescent risk-taking. Dev. Psychobiol. 52, 216–224. doi: 10.1002/dev.20445

 Substance Abuse Mental Health Services Administration (SAMHSA). (2018). Rockville, MD: Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services Administration. Available online at: https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHDetailedTabs2018R2/NSDUHDetTabsSect2pe2018.htm; https://www.samhsa.gov/data/


 Sundqvist, K., Rosendahl, I., and Wennberg, P. (2015). The association between at-risk gambling and binge drinking in the general Swedish population. Addict. Behav. Reports 2, 49–54. doi: 10.1016/j.abrep.2015.07.001

 van Duijvenvoorde, A. C. K., and Crone, E. A. (2013). The teenage brain: a neuroeconomic approach to adolescent decision making. Curr. Dir. Psychol. Sci. 22, 108–113. doi: 10.1177/0963721413475446

 Verdejo-Garcia, A. (2017). Neuroclinical assessment of addiction needs to incorporate decision-making measures and ecological validity. Biol. Psychiatry 81, e53–e54. doi: 10.1016/j.biopsych.2016.07.015

 Windle, M., Spear, L. P., Fuligni, A. J., Angold, A., Brown, J. D., Pine, D., et al. (2008). Transitions into underage and problem drinking: developmental processes and mechanisms between 10 and 15 years of age. Pediatrics 121, S273–S289. doi: 10.1542/peds.2007-2243C

 Worbe, Y., Irvine, M., Lange, I., Kundu, P., Howell, N. A., Harrison, N. A., et al. (2014). Neuronal correlates of risk-seeking attitudes to anticipated losses in binge drinkers. Biol. Psychiatry 76, 717–724. doi: 10.1016/j.biopsych.2013.11.028

 Xiao, L., Bechara, A., Gong, Q., Huang, X., Li, X., Xue, G., et al. (2013). Abnormal affective decision making revealed in adolescent binge drinkers using a functional magnetic resonance imaging study. Psychol. Addict. Behav. 27, 443–454. doi: 10.1037/a0027892

 Xiao, L., Bechara, A., Grenard, L. J., Stacy, W. A., Palmer, P., Wei, Y., et al. (2009). Affective decision-making predictive of Chinese adolescent drinking behaviors. J. Int. Neuropsychol. Soc. 15, 547–557. doi: 10.1017/S1355617709090808

 Zelazo, P. D., and Carlson, S. M. (2012). Hot and cool executive function in childhood and adolescence: development and plasticity. Child Dev. Perspect. 6, 430–435. doi: 10.1111/j.1750-8606.2012.00246.x


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Angioletti and Balconi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Binge Drinking and Problem Gambling Association in Adolescents and Young Adults



		Introducing the Link Between Binge Drinking (BD) and Problem Gambling



		Why Teenagers Are at Risk for BD and Gambling



		Executive and Decision-Making Dysfunction in Adolescents With BD: Common Ground With Problem Gambling



		Clinical Interventions at the Intersection Between BD and Problem Gambling



		Concluding Remarks



		Author Contributions



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Human Neuroscience

Binge Drinking and Problem
Gambling Association in
Adolescents and Young Adults





OPS/images/logo.jpg
P frontiers | Frontiers in Human Neuroscience





