[bookmark: _GoBack]Impulsivity has been defined as a neuropsychiatric trait that is used in decision-making and risk-taking behaviours. (Herman, Critchley & Duka, 2018). Impulsive behaviour involves rapidly engaging in decision making without forethought (Hodgins & Holub, 2015). This can lead to individuals reporting reduced inhibitory control with little regard of imminent consequences (Huang et al., 2017).  However, the term has been argued to be inconsistent between related personality traits, with there being no consistent definition between contemporary studies (Sharma, Markon & Clark, 2014). Although, impulsivity research has been targeted towards healthy populations to understand the role of impulsivity in for example, educational performance (Diamantopoulou et al., 2007). Impulsive behaviours are typically regarded as counterproductive within society (Stanford et al., 2009), as impulsivity has been associated with substance abuse, aggression, and other behavioural impulse disorders such as kleptomania and pyromania. This can also collaborate into risk taking behaviours such as gambling (Goudriaan, van den Brink & van Holst, 2019).

Impulsivity has also been acknowledged as a multidimensional construct which has been explored in several different ways (Hodgins & Holub, 2015). For example, within the Barratt Impulsivity Scale 11 (BIS-11), impulsivity has been split into six first order factors: Attention, Cognitive Instability, Motor, Perseverance, Self-Control and Cognitive Complexity. Impulsivity is also further split into three second order factors: Attentional/Cognitive Impulsiveness involves making quick decisions, Motor Impulsiveness involved acting without thinking, and finally, Non-planning impulsiveness involves not taking into account forethought, or an acknowledgement of the consequences of their actions (Patton, Stanford & Barratt, 1995). Research in assessing impulsivity type and gambling type within patients seeking treatment found that Attentional impulsivity was higher for participants who gambled using casino table games (Lutri et al., 2018). Furthermore, Lutri and colleagues found motor impulsiveness was higher for participants who used gaming machines, and non-planning impulsiveness was higher for both gaming machine and casino table gamblers, as opposed to other forms of gambling, such as lottery tickets or bookmakers. Therefore, this suggests that different types of gambling behaviour/activites affect impulsive tendencies. This could support implications of screening at risk patients of pathological gambling by deterring patients from specific types of gambling to reduce an addictive response (relapse and consecutive gambling). The culmination of these three factors have also been linked to impulsivity in problem gamblers and alcohol dependent users (Kräplin et al., 2014). Additionally, these findings have also been supported by a meta-analysis measuring motor impulsivity in problem gamblers, supporting problem gamblers having a deficit in maintaining attention and responding slower to go stimulus (Chowdhury, Livesey, Blascynski & Harris, 2017).

However, the research supporting impulsivity and its link to gambling is not consensual. Research has suggested that impulsivity is not associated with gambling behaviour in adolescents with high socio-economic status (SES). However, low socio-economic status did influence gambling in impulsive adolescence (Auger, Lo, Cantinotti & O'Loughlin, 2010). Highlighting an incomplete perception on the influence that impulsivity as a factor has on gambling.
Criticism of contemporary research exploring impulsivity is that most research has only focused on individual domains of impulsivity, which leaves a gap in the research as little research has been conducted measuring each factor of impulsivity on gambling related behaviour (Secades-Villa et al., 2016). Implications of measuring individual effects of impulsivity could include more intricate interventions for pathological gamblers in gambling environments, which could help to alleviate some problem gamblers desire to continue gambling.


     Gambling is considered to be an activity that involves risky decision-making, which typically involves a form of resource (money) being wagered, with underlying risk in an attempt to obtain a greater reward. Severe gamblers can be referred to as Problem Gamblers, who may can gamble extensive amounts of money with little regard for consequences or rewards. These gamblers may further develop adverse effects as a result of their gambling problem, including relationship dysfunction and financial difficulty (Dowling et al., 2015). Problem Gamblers have been found to be consistently worse in ambiguous and risky decision-making tasks compared to healthy control individuals. (Brevers et al., 2012). 

 	The terminology of problem and pathological gambling refers to a specific group of people who have severe problems with controlling their impulses to gambling. Delfabbro, (2013), argued that gambling behaviour, problem gambling and pathological gambling exist on a line within the terminology to indicate the severity of a person’s gambling behaviour. This implies that pathological gambling is the most extreme variant of engaging with gambling. This is apparent in the use of the South Oaks Gambling Screen (SOGS), (Lesieur and Blume., 1987) which measures its screening results from non-pathological gambling, to at-risk problem gambling, to probable pathological gambler as the results increased (Ladouceur et al., 2000).

In addition, supporting research has found positive correlations with gambling frequency and gambling severity, (Leppink, Redden, Chamberlain & Grant, 2016). This suggests literature highlighting problem and pathological gamblers could suggest links with frequency of gambling and risky decision-making behaviour, as research has supported a deficit in decision making within pathological gamblers as opposed to healthy controls in decision making tasks, (Ciccarelli et al., 2017). However, one criticism the research acknowledged that a weakness within the study highlighting its lack of female participants, therefore its participant sample and results may not be applicable to the wider population.

Research has found that pathological gambling is more likely to be associated with males rather than females (Kessler et al., 2008). This demographical influence has also been supported in more recent studies (Gallaway et al., 2019), however, as the sample used was US militants, this may represent a largely male demographic and could suggest sample bias.  Furthermore, Kessler and colleagues found that problem gamblers were significantly more likely to report gambling behaviour at a younger age compared to non-problem gamblers, supporting interventions being required at a young age to deter problem gambling in young adolescents. However, the research sample was based on US households so may not be representative of a larger cultural sample.
Gambling has also been suggested to be influenced by culture. Research supported English youths were more likely to be susceptible to problem gambling in contrast to Portuguese youth (Calado, Alexandre & Griffiths, 2018). 

The Acquired Preparedness Model suggests that multiple dimensions of impulsivity and outcome expectancies (rewards expected when engaging in gambling behaviour) can support why participants could be more likely to engage more frequently or engage in more risky decision making (Ginley, Whelan, Relyea, Meyers & Pearlson, 2014). Interestingly, the model was better able to predict gambling frequency and risk from outcome expectancies in contrast to the relationship between just impulsivity and gambling. This suggests gambling behaviour has a more complex structure than simply acknowledging frequency or risk alone.

More recent research using the Acquired Preparedness Model found that impulsivity was not linked to problem gambling when participants felt that their gambling would result in an unrewarding gambling experience, (not winning.) as a result of the risk. Contrastingly, the relationship increased between impulsivity and gambling when their expectancies to win was more favourable (Flack & Bucky, 2018). This suggests that participants who acknowledge more favourable outcomes in a gambling task will have a greater impulsive desire to engage in gambling and risky decision-making behaviour.


Research has suggested a correlation between impulsivity and at-risk problem gamblers when using a variant of the SOGS (Secades-Villa et al., 2016). However, a criticism of this research is the sample group when conducting experiments on adolescents, as many students would not have economic stability to support gambling behaviour frequently, the aforementioned results may be invalidated if the sample was aimed at adolescents that were employed shortly before the time of their data collection. This is also supported by the age group of the sample used within the study, as students were aged between 14-17. Although this research does highlight the young age gambling onset can occur, it can not explore the full extent of gambling behaviour as few possess the resources to expend according to their desires. Implications for further research could include hypothetical resource gambling, where participants are placed into a scenario in control of a greater sum of money than what they could possess, and then measuring their gambling behaviour, as the results could vary if they have greater ability to engage in their desired gambling.

Gamblers who frequently engage in gambling on a regular basis can be observed as having a behavioural addiction to gambling. However, contemporary research has only recently been able to separate the idea of a “behavioural addiction” from the concept of addiction. Addiction has only been acknowledged as a dependence on psychotropic substances before the DSM-V. Although the change has warranted a split between addictive disorders within the DSM-V, now labelling them as “Substance related and Addictive disorders”, (Pinna et al., 2015). Current research has supported the link between substance and behavioural addictions and suggests its justification as a new insight into addiction research. 

Chou and Afifi (2011), found gambling disorder to have a link between mood disorders such as generalised anxiety disorders as well as alcohol dependence disorder. Furthermore, neuroimaging has also identified a link with brain circuitry being activated in both substance and behavioural addictions (Grant and Chamberlin, 2014). This research supports the implications that problem gambling could have neurobiological implications that require more research.
However, research exploring the classification of “behavioural addictions”, within the DSM-V is still preliminary. Implications support more research needs to be conducted proving further support of the understanding of biological function within behavioural addiction.
  
Contrastingly, the DSM-IV did acknowledge gambling disorder as an impulse-control disorder, although the new classification of gambling disorder as an addiction has been supported. Research by Stinchfield et al (2015), compared the classification accuracy of gambling disorder as recognised by the DSM-V and the DSM-IV, as well as the reliability and validity of the diagnosis. The research found sufficient results of reliability and validity and an improvement of accuracy over the previous edition of the DSM. This supports a clearer understanding of gambling disorder which allows for a more clinically accurate diagnosis of patients who may be suffering with problem gambling. Furthermore, accurate diagnosis of problem gambling allows us to have a more insightful view of gambling prevalence within society; providing interventions to help prevent at-risk gamblers from developing a harmful addiction.

Risky-decision making can be defined by the level of uncertainty a person may have when evaluating the potential outcomes of a decision, whether positive or negative (Beisswingert et al., 2016). A variety of tests can be used to measure risk-taking behaviour, including the Iowa Gambling Task, Stoplight Game, and the Hot Columbia Card Task (Defoe et al., 2015). However, a majority of tests rely on ‘hidden odds’ to deceive the participant. The Game of Dice task relies on fixed odds to measure risky decision making, ranging from low risk (67%) with little reward, and high risk (16.67%) with a much higher reward (Brand et al., 2005). This allows for researchers to measure gambling behaviour under explicit rules made clear to the participant without the use of deception as opposed to the Iowa Gambling Task.

Furthermore, research measuring decision making and addictive disorders of both gambling and alcohol use disorder found a greater significance of decision-making deficit in gambling disorder (GD) in contrast to alcohol use disorder (AD), (Kovács, Richman, Janka, Maraz & Andó, 2017). This suggests a link between gambling severity, and poorer decision making, which could imply an increased tendency to gamble using the Acquired Preparedness Model, as poor decision-making gamblers would be less likely to acknowledge the greater risk.

Behavioural risk-taking behaviour also suggests a link to impulsivity and gambling disorders, as pathological gamblers are more likely to desire positive outcomes (winning), while being insensitive to negative outcomes (losing) (Kim and Lee, 2011). This further suggests support for the Acquired Preparedness Model in participants desires to desire positive outcomes over negative outcomes.

Risk-taking behaviour has been found to be more prevalent with military reservists in contrast to a normal population, (Thandi et al., 2015). This suggests that reservists are more likely to be more impulsive in contrast to those who do not serve in the military. This is supported by Montes and Weatherly, (2014), which found reserve officers to be more likely to sensation seek and had higher levels of impulsivity. This was also supported by measuring gambling behaviour in US militants, which highlighted a greater prevalence of gamblers within the army (8%) in contrast to the civilians living in the US (5%), (Gallaway et al., 2019). Interestingly however, the sample also highlighted a significance between minor depression and gambling behaviour also, which supports the role of depressive symptoms playing a role in impulsive behaviour and gambling (Lee, Storr, Ialongo & Martins, 2011).

As a result of the above-mentioned research, the following hypothesis was developed. Participants who report higher levels of impulsivity and engage more frequently in gambling behaviour will be more likely to engage in risky decision-making behaviour.
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