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ABSTRACT 

Continued high relapse rates following SUDs treatment urges examination of aspects of 

SUDs which are currently undertreated. There are currently two theories on the development and 

maintenance of SUDs which offer valuable insight but are underutilized in informing treatment. 

One theory comes from personality science and views SUDs as hyperactivity of the behavioral 

activation system (BAS) combined with hypoactivity in the behavioral inhibition system (BIS). 

The second theory derives from the cognitive branch of psychology and states that low working 

memory capacity (WMC) is a primary contributor to the development of SUDs. The present 

paper demonstrates how these two theories intersect to form one unified theory for the 

conceptualization and treatment of SUDs. The present paper demonstrates that both high-

BAS/low-BIS and WMC result in the same behavioral pattern which is observed in individuals 

with SUDs: impulsivity, the overvaluation of rewards, and the undervaluation of punishment. To 

improve treatment outcomes for SUDs, future developments in treatment need to target these 

behaviors.  
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INTRODUCTION  

Background  

Substance use disorder (SUD) is defined as the inability to stop using a substance despite 

experiencing impairment in one or more domains, such as occupational impairment, legal 

trouble, or significant relationship distress. In any given year, one in every 12 Americans suffers 

from a substance use disorder (Hedden et al., 2015). In 2016 alone, around as many Americans 

died by drug overdose as during the entire Vietnam War (Hasin et al., 2016). Despite receiving 

treatment, relapse rates for SUDs remains high. For example, around 60% of patients treated for 

heroin SUD relapse within the first year of treatment (Gossop, Stewart, Browne, & Marsden, 

2002).  

 Over the years, many factors have been proposed for why substance abuse occurs 

(Brown, 2002; Farley et al., 2004). These theories emerge from a vast array of domains including 

genetics (Jang, Livesley, & Vemon, 1996), family history, peer groups, trauma history (Farley et 

al., 2004), and more. Recent exploration of substance use has also taken into consideration 

specific psychological traits, namely the behavioral activation system (BAS), behavioral 

inhibition system (BIS), and working memory capacity (WMC). Research indicates that 

BAS/BIS and WMC influences SUDs, in that both psychological constructs impact decision-

making to influence decisions to use substances. Increased levels of BAS predisposes individuals 

to seek rewards (Balconi, Finocchiaro, & Canavesio, 2015), while increased levels of BIS 

predisposes individuals to make choices that avoid negative consequences (Hamill, Pickett, 

Amsbaugh, & Aho, 2015). Similarly, the psychological construct of WMC influences decision 

making, where individuals who possess lower WMC more likely to abuse substances (Yan et al., 

2014). Given that these two psychological constructs are related to decision-making and the 
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choice to use substances, interventions targeting both have been developed to address SUDs. An 

exploration of jointly addressing BAS/BIS and WMC has yet to be conducted. 

Research Questions 

 RQ1. How can BAS/BIS and WMC theories be combined to improve the understanding 

of substance use disorder?  

 RQ2. What are the treatment implications for combining BAS/BIS and WMC theories? 

Method 

This study was a systematic review of the literature concerning two parallel theories of 

SUDs. Screening was conducted to ensure that only the most appropriate literature was included 

in the review. This screening limited the literature retained for the study to those that reported 

both SUDs and either WMC or BAS or BIS.  

Definitions 

Behavioral Activation System (BAS). Behavioral activation system refers to the degree 

to which a person’s responses to reward stimuli. 

 Behavioral Inhibition System (BIS). Behavioral inhibition system refers to the degree 

to which a person is motivated to avoid the negative consequences of an action.  

 Working Memory Capacity (WMC). Working memory capacity refers to the short-

term retention of information that people draw upon in decision making. 

 Substance Use Disorder (SUD). Substance use disorder refers to a person’s inability to 

cease using various substances despite the fact that such use is causing impairments in at least 

one of several ways.  
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 Drawing upon analysis of extant literature, there are a few assumptions that may be 

made. The first assumption regards the validity and reliability of the data. The result of the 

current study relies on the accuracy of previously published results. 

 A limitation to this approach was the comparative quality of the studies included for this 

review. Although attempts were made to ensure that study findings were significant, the quality 

of each independent study was variable. In a review of the literature, there was a reliance on the 

original author’s own proclamations of design and results that may not be validated by the 

current researcher. A second limitation was that operational definitions are not always  

standardized across studies. For example, BAS/BIS may be measured by a variety of tools, 

which may not define BAS/BIS in precisely the same terms as other tools measuring the same 

variable. 

 Another issue with drawing from previous studies was the external validity of secondary 

research. Given that there was no sample drawn from which to test the findings regarding 

research and interventions, there is limited ability to extrapolate the findings to assert whether or 

not they actually applied to both research settings compared with clinical and community 

settings.  

Significance of the Study 

 The research was significant first because it adds to the contributing literature on 

BAS/BIS, WMC, and SUDs. This study has the chance to impact future studies into reducing 

SUD by proposing a joint BIS/BAS-WMC intervention. In the long term, a newly proposed 

BAS/BIS-WMC joint intervention could be tested to determine whether it has an impact among 

populations that are at risk of SUD. A joint BAS/BIS-WMC intervention could then be applied 
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in practice outside the testing environment and used by professionals who are working with 

populations at risk of SUD in order to help reduce incidents of SUD.  

LITERATURE REVIEW  

Overview of SUDs and Behavior 

In the treatment of SUDs, the usage of substances is viewed as the unilateral target 

behavior. Individuals with SUDs consistently exhibit a number of other problematic behavioral 

patterns (Braddock et al., 2011) which are not directly targeted in treatment. As an extreme 

example, individuals with SUDs drive without seatbelts more frequently than the nonclinical 

population (Braddock et al., 2011). This behavior is not targeted though this type of behavior is 

consistent with increased risk taking, impulsivity, and rule-breaking behavior. Addressing these 

underlying risky behaviors may help reduce SUDs but also address other risk-taking behaviors. 

Present theory posits that (1) these behaviors, including SUDs, are caused by high BAS, low 

BIS, and low WMC, that (2) this behavioral pattern is the unified framework to understanding 

both of these causal factors of SUDs and (3) the direct treatment of these behaviors is necessary 

to increasing treatment outcomes of SUDs. 

When examining individuals with SUDs, distinct behavior patterns emerge. These 

behavior patterns include risk-taking, impulsivity, and rule-breaking (Grant & Chamberlain, 

2014). Impulsivity is defined as making decisions which lead to short-term rewards in disregard 

of long-term harm. Risk-taking is the tendency to put oneself in situations where winning will 

result in a large reward, but is unlikely, while experiencing a loss (large or small) is the most 

likely scenario. The opposite of risk-taking is to place oneself in a situation where a reward is 

small but certain and a loss is unlikely to occur. Rule-breaking is a pattern of behavior of 

disregard for instructions from authorities. This particularly concerns the law. However, it can 
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also entail disregard to follow institutional behavior guidelines at work, in inpatient treatment 

units, and during childhood, at school and in the home. The characteristics of impulsivity, risk-

taking, and rule-breaking sufficiently encompass many of the behaviors with which SUDs has 

been associated.  

The link between behaviors and SUDs is sometimes unclear. Impulsivity, risk-taking, and 

rule-breaking are sometimes seen as a symptom of SUDs, through researchers question whether 

these inclinations cause SUDs or if they are a result of substance abuse (Grant & Chamberlain, 

2014). One example of a behavior which has traditionally thought to be caused by SUDs, is 

stealing. Of all individuals arrested, around half test positive for illicit substances (Stevens, 

Trace, & Bewley-Taylor, 2005). It is commonly thought that drug use causes crime: individuals 

with SUDs engage in theft, burglaries, and robberies in order to buy more drugs. This is true for 

some (White, 2016). Yet even in the design of treatment programs, it is overlooked that for many 

individuals, stealing behavior predates substance use and addiction. A study found that in heroin 

users in particular, nondrug criminality (primarily stealing to generate income), predated 

substance use (Taylor & Albright, 1981). This lends evidence to the theory that certain 

behavioral patterns are not symptoms of SUDs, but symptoms of another issue which causes 

both stealing and SUDs.  

 Impulsivity is another behavior associated with SUDs. Delay discounting is a specific 

behavior which falls under the umbrella of impulsivity. Delay discounting is characterized by 

individuals who prefer an immediate reward versus a distal reward even when the distal reward 

is much larger than the immediate one. One study asked individuals with and without SUDs 

whether they would prefer to receive $30 today or $50 in a month, in addition to other similar 

tasks. Compared to non-users, substance users had a higher rate of choosing immediate rewards 
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even if it meant a smaller reward (Bickel & Marsch, 2001). For some individuals, chronic 

exposure to harmful substances causes changes to the brain, damaging the long-term decision-

making processes (Bechara & Martin, 2004). Conversely, longitudinal studies have shown that 

after dividing non-users into impulsive vs. not impulsive groups, those with impulsivity were far 

more likely to develop a SUD later (Verdejo-Garcia, Lawrence, & Clark, 2008). The authors of 

the study likewise posited that (1) SUDs may cause impulsivity, (2) impulsivity may cause SUDs 

and (3) a third factor may cause both. The present paper seeks to elucidate the aforementioned 

third factor. 

SUDs and risk-taking behaviors have long come hand-in-hand. Among teenagers, those 

who experiment with drugs are also likely to experiment with risky sexual behaviors even while 

sober (Feldstein & Miller, 2006). In adolescents, these two sets of behaviors (SUDs and sexual 

risk-taking) begin around the same time, offering no support that one causes the other. Another 

study examined risk-takers and control subjects and found that risk-takers were more likely to 

participate in illicit substance use and nondrug criminality (Lane & Cherek, 2000). The authors 

concluded that a sensitivity to reward, combined with insensitivity to punishment, was the cause 

of both substance use and other risk-taking behavior. This theory is one which is examined in 

depth in the current paper. 

Current Treatment 

Despite the known prevalence of SUD, and advancements in how these disorders are 

diagnosed, relatively few Americans receive adequate treatment, if they receive treatment at all 

(Lipari & Van Horn, 2017). Only 1.0% of the population over the age of 18 received treatment 

for SUDs despite SUDs being found in 8.4% of the adult population (Lipari & Van Horn, 2017). 
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These numbers suggested that adequate treatment of individuals with SUD continued to lag 

despite an evolution in how SUD was diagnosed (Lipari & Van Horn, 2017).  

Moving forward, researchers suggest it is important to improve access to substance use 

treatment (Lipari & Van Horn, 2017). Previously, researchers indicated that the treatment of 

SUD was complicated for two major reasons (Lipari & Van Horn, 2017). First, individuals with 

SUD were not ready to give up either alcohol or drugs. A second reason was due to a lack of 

health care coverage, or an inability to pay for their treatment (Lipari & Van Horn, 2017). This 

study addressed the first of these by examining the behavioral aspects that underlying SUD in 

individuals.  

Current therapeutic interventions include cognitive-behavioral therapy, contingency 

management, the community reinforcement approach, motivational enhancement therapy, the 

matrix model, and twelve-step facilitation therapy (OSG, 2016). Cognitive behavioral therapy is 

the most researched and evaluated form of behavioral therapy applied to those with SUD. 

Cognitive behavioral therapy has previously been identified as an effective means of addressing 

chronic disorders ranging from anger control to anxiety disorders, following meta-analysis of the 

existing literature (Hofmann, Asnaani, Vonk, Sawyer, & Fang, 2012).  

Examination of the efficacy of cognitive behavioral therapy has often been performed in 

tandem with an examination of other psychological disorders, rather than performed as an 

analysis of substance use disorder alone (Hofmann et al., 2012). However, the existing literature 

indicates that these forms of therapy are effective in treating SUDs when present in tandem with 

post-traumatic stress disorder (PTSD). Results were less consistent for SUD than PTSD as SUD 

may be more difficult to treat (Najavits & Hien, 2013). Research by Lanza, Garcia, Lamelas, and 

Gonzalez-Menendez (2014) found that cognitive behavioral therapy was a more effective 
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treatment in reducing anxiety versus acceptance and commitment therapy, though acceptance 

and commitment therapy had superior outcomes in reducing drug use over time.  

Theoretical Frameworks 

Behavioral Activation System and Behavioral Inhibition System Theory.   

Personality is the study of individual differences at the psychological level. Personality 

traits are often stable across the lifespan (Donnellan & Robins, 2009). Some traits have been 

linked to genetics more strongly than others (Jang, Livesley, & Vemon, 1996). Personality traits 

exist on a continuum, and at the extreme ends of the continuum: a person’s personality may be so 

atypical as to limit their ability to live by their society’s expectations. For example, when 

viewing empathy as a personality trait, those on the extreme low end of the spectrum are 

associated with psychopathy. Psychopathy is associated with criminality and other behaviors 

which impair societal functioning.  

From the perspective of personality science, SUDs are the manifestation of being in the 

extreme ends of the continuum on two particular personality traits. These traits are known as the 

behavioral activation system (BAS) and the behavioral inhibition system (BIS). BAS is what 

motivates individuals to approach rewards, while BIS motivates people to avoid negative 

consequences. Scores on sensitivity to these systems are two separate continuums. Therefore, an 

individual may score high in both BAS and BIS, high in one but not the other, or low in both. 

The different behavioral patterns produced by various combinations of these different scores on 

these traits, are illustrated in Table 1.  

A prime example of a behavior which leads to immediate, pleasurable sensations and 

long-term harm is substance use. Proximal, rather than distal consequences, are most powerful 

when influencing decisions. However, in situations where the negative consequences are distal 
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while rewards are immediate, individuals who have high-BAS with low-BIS (BAS+/BIS-) may 

experience more difficulty than the average person in taking long-term considerations into 

account in their decisions. Indeed, it has been established that the high-BAS/low-BIS profile is 

correlated with a variety of impulsive behaviors, such as binge eating (Nederkoorn, Braet, Van 

Eijs, Tanghe, & Jansen, 2006) and anger management issues (Smits & Kuppens, 2005). As 

shown in Table 1, the BAS+/BIS- profile shows the characteristics which were previously 

determined to be behavioral correlates of SUDs. 

 

Table 1 

BAS/BIS Matrix 

 BAS+ BAS- 

 

• Sensitive to reward 
• Sensitive to punishment  
• Highly motivated  
  

• Unsensitive to reward 
• Sensitive to punishment  
• Anxious 
• Risk-adverse  
• Wary of trying new things 

 

 

• Very sensitive to reward 
• Unsensitive to punishment 
• Impulsive 
• Risk-taking 
• Rule-breaking  

• Unsensitive to reward 
• Unsensitive to punishment  
• Relaxed 
• Unambitious  

 

Studies examining temporal precedence have found that BAS+/BIS- predates the 

development of SUD. Sher, Bartholow, and Wood (2000) assessed nearly 500 participants on a 

large variety of personality traits and their substance use. They waited six years and surveyed the 

same individuals again. They found one personality factor which predicted substance use 

significantly better than all other traits. If at the time of first measurement, an individual high 

BAS and low BIS, they were significantly more likely than other participants to have developed 

BI
S+

 

+ 

BI
S 

– 
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a SUD six years later. Therefore, BAS+/BIS- is an underlying personality factor which leads to 

SUDs. This finding is supported by other studies. Grau and Ortet (1999) surveyed 149 women 

without SUDs on their alcohol consumption and personality. It was found that alcohol 

consumption was not related to anxiety or neuroticism but was highly correlated with traits 

associated with BAS+/BIS-, such as sensation-seeking and impulsivity. This shows that even 

prior to the clinical level of substance use, individuals with BAS+/BIS- are more susceptible to 

rewards associated with substances. It lends evidences to the suggestion that the specific 

behavioral pattern associated with BAS+/BIS-, specifically, sensation-seeking and impulsivity, 

predicts SUDs.  

BAS+/BIS- was also found to be associated with the severity of substance use. Franken 

and Muris (2006) indicated that BAS was correlated with the amount of alcohol consumed in an 

average sitting, the number of drugs an individual had used, and the frequency of binge drinking. 

A mild, negative correlation was found between these behaviors and BIS, but the strongest 

predictor of the use of substances was higher scores in BAS. These findings suggest that high 

BAS is what directly impacts substance use behavior rather than BIS. Rather than BIS directly 

impacting substance use behavior, medium to high BIS may act as a buffer against the effects of 

high BAS. Their combination leads to not only substance use, but also more risk-taking when it 

comes to the specificity of substance-related behaviors.  

Another such risky substance-related behavior is in experimenting and using different 

types of drugs. Lackner, Unterrainer, and Neubauer (2013) examined the difference in 

personality between individuals with polydrug-SUD versus alcohol-only SUD. Polydrug users 

were found to exhibit more sensation-seeking behaviors than the alcohol-SUD group. Therefore, 

those with high sensation-seeking, a product of BAS+/BIS-, were more likely to become 



11 
 

 

addicted to multiple types of drugs. As the number of drugs an individual is addicted to 

increases, the difficulty of treatment and propensity for overdose also increases (Earleywine & 

Newcomb, 1997). Therefore, BAS+/BIS- influences not only the development, but also the 

severity, of SUD.  

The onset of SUDs was also influenced by BAS/BIS. In a longitudinal study by Tarter et 

al. (2013), youth were measured in BIS and substance use at ages 10-12 and followed up through 

age 19. BIS was a strong predictor for the development of SUDs. In fact, it exceeded drug use at 

age 10-12. Children with low BIS were 6.8 times as likely as high-BIS individuals to develop 

SUDs by adulthood. Substance use in childhood, in contrast, only made an individual 3.2 times 

more likely to have a SUD at age 19. This study is important in demonstrating the strength of the 

relationship between BAS/BIS with SUDs.  

Similarly, Kim-Spoon et al. (1026) found that BAS+/BIS- was associated with early 

onset substance abuse. However, early onset of substance abuse did not occur when there was 

high BIS in conjunction with high BAS. This highlighted the interactional effect of BAS and BIS 

as separate traits.  

Previously discussed as a behavioral pattern of SUDs was the preference for the 

immediate reward in the presence of a larger but distant reward. Madden et al. (1997) found that 

for those with SUDs, the timing of the reward also mattered. Compared with healthy controls, 

individuals with opioid SUD chose smaller immediate rewards over delayed rewards over larger, 

distant once. This effect is called delay discounting, a thinking bias where the value of a reward 

is discounted because of a delay. In this study, the trend also differed by the type of reward. The 

preference towards a smaller but immediate reward was more pronounced when the reward was 

heroin rather than money. Because of heroin’s potential to trigger more dopamine responses in 
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the brain, it can be concluded that the more stimulating the reward, the greater the preference for 

immediacy over amount (Madden, 1997). This evidence strengthens the relationship between 

BAS/BIS and the behavioral pattern of SUDs.  

Working Memory Theory 

Working memory is the part of short-term memory that stores information which is 

currently being used. Those with higher working memory capacity (WMC) are able to hold 

larger amounts of information in the mind simultaneously to process them. They are better able 

to multitask, and also to focus despite the presence of noise or other external stimuli around 

them.  

Lower WMC has been observed in individuals with SUDs versus those without SUDs 

(Yan et al., 2014). In this study, the 60 healthy controls showed significantly better working 

memory than the 60 participants with heroin SUD, even after the cessation of substance use. 

Furthermore, there was a negative correlation between WMC and the severity of the disorder, 

where those with less WMC had more severe addictions. Severity was measured by years of use, 

average use per day, and age of first use. This suggests a strong association between WMC and 

SUDs (Yan et al., 2014).  

The relationship between WMC and impulsive decision-making, one of the behavioral 

markers of SUDs, has also been demonstrated (Hinson et al., 2003). Subjects were asked to 

choose rewards which were listed by time and delay, where the longer the subject was willing to 

wait for the reward, the larger the reward would be. Researchers randomized participants to 

different levels of being interrupted and asked to complete tasks which burdened WMC. They 

found that the higher the working memory load, the more short-sighted the decisions were made 

(Hinson et al., 2003). Importantly, this study manipulated the independent variable, 
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demonstrating causality and directionality of WMC’s effect on impulsivity. The conclusion 

drawn was that those with chronically low WMC may be consistently at-risk for making 

impulsive decisions.  

This hypothesis was confirmed in a separate study (Shamosh et al., 2008). In this study, 

103 healthy subjects were tested for WMC and delayed discounting. WMC was first measured 

via three tasks, two of which were verbal and one of which was spatial. Delayed discounting was 

measured via giving participants seven different choices. Periods of delay ranged from one 

month, with a $2000 reward, to eight years with a $40,000 reward, with five choices in between 

the two with incremental periods of delay and monetary reward. Results were that individuals 

with generally low WMC showed a greater tendency to prefer immediate, smaller rewards. The 

lower the WMC, the greater the delay discounting.  

Another study examined the relationship between WMC and risk-taking behavior in the 

context of a task that simulated gambling (Bechara & Martin, 2004). In the presence of 

experiencing loss in the gambling task, healthy controls promptly switched from a high-risk card 

deck to selecting a low-risk deck, but individuals in the SUDs group were slower to make the 

switch, if they switched at all. This demonstrated a tendency for risk-taking behavior in the 

SUDs group. The authors hypothesized that the reduction in working memory drove the risk-

taking in participants with SUDs (Bechara & Martin, 2004).  

In a similar study of a community sample of adolescents, those with lower WMC were 

found to be more likely to act without thinking (Romer et al., 2011). They were found to have 

higher rates of fist-fighting, gambling for money, using alcohol and cigarettes, and were more 

likely to have had disciplinary action taken against them at school and in the home. Therefore, 

strong ties exist not only between WMC and behaviors which involve a pattern of risk-taking, 
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impulsivity, and rule breaking. The WMC theory states that WMC is a strong risk factor leading 

to the development of SUDs. The present review demonstrates that WMC leads not only to 

SUDs, but a pattern of rule-breaking, impulsivity, and risk-taking.  

Working memory was related to the progression of substance use at early stages, which 

predicted later substance use disorders among adolescents (Khurana, Romer, Betancourt, & Hurt, 

2017). The researchers used longitudinal data drawn from 2005 through 2010 and included 

follow up data from 2012. Working memory of participants was assessed using computerized 

tasks, while the phenomenon of acting without thinking and delaying the discounting of drugs 

were gauged using self-reporting measures. Following an analysis of the data, the researchers 

found that those adolescents with weak working memory were the most likely to have low 

impulse control.  

Researchers applied working memory theory and examined a working memory 

intervention and its ability to interfere with reconsolidation alcohol-related memories in a study 

of non-treatment seeking problem drinkers (Kaag et al., 2017). The study was conducted among 

heavy drinkers who had not yet sought treatment. It this study, the intervention involved 

applying a working memory training session that occurred either before or after a time when 

participants were asked to remember alcohol elated memory. In cases where the intervention was 

applied after memory retrieval, when working memory load was high, there was no impact on 

cravings. However, when the intervention was applied before the participant was asked to 

remember, there was a reduction in cravings (Kaag et al., 2017). Researchers concluded that the 

findings indicated applying a working memory intervention before remembering alcohol related 

memories could interfere with cravings and interrupt substance use disorders.  
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Low WMC was also found to be associated with poor outcomes in the treatment of 

alcohol abuse (Houck & Ewing, 2017). Researchers noted that previous attempts to intervene in 

addiction met with varying outcomes, and working memory was assumed to be one of factors 

influencing these outcomes. Researchers compared working memory along with three-month 

treatment outcomes following education efforts about alcohol and marijuana abuse. Researchers 

identified a relationship between lower working memory scores and poor treatment outcomes for 

alcohol abuse (Houck & Ewing, 2017).  

Alcohol users’ thoughts about alcohol has been shown to change in response to 

interventions designed to strengthen working memory (Snider et al., 2018). Researchers 

attempted to strengthen working memory in individuals with alcohol dependence and measure 

the success of the intervention by gauging whether they chose to gratify themselves in the short 

term or long term. The researchers drew data from 50 alcohol independent individuals and 

compared actual versus sham training sessions. The resulting data indicated that improving 

working memory helped to alleviate these bouts of episodic thinking and valuation of immediate 

reward (Snider et al., 2018). As such, improving working memory may help to delay these bouts 

that preceded the desire to drink. 

Cognitive training has also impacted in methamphetamine SUD (Brooks et al., 2017b). 

This study found differences between users and non-users in baseline levels of self-control. 

Following the application of their intervention targeting WMC, users demonstrated improved 

levels of self-control, improved self-regulation, and lower levels of depression. (Brooks et al., 

2017b). As such, the researchers hypothesized that working memory training may help to 

improve the impulsivity and self-regulation of those with SUDs. 
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Similarly, research conducted by Lechner, Day, Metrik, Leventhal, and Kahler (2016), 

indicated that alcohol consumption created working memory declines that in turn led to 

decreased ability to regulate alcohol consumption. The researchers noted that alcohol use 

reduced executive functions. This phenomenon was dose dependent, with increased consumption 

leading to further declines. The researchers were administered placebos and alcohol doses as 

well as had their working memory tested.  

In summation, these studies have shown that low WMC was implicated to the 

development, severity, and treatment of SUDs. Similarly interventions to increase WMC led to 

improvements in impulsivity and self-control and have led to the improvement of symptoms 

related to SUDs.  

THEORETICAL SYNTHESIS  

Two theories of individual differences have been shown to contribute to the development 

and maintenance of SUDs and which could potentially be used as early identifying markers of 

risk for developing SUDs, especially when combined with other known risk factors. There are 

several notable similarities and areas of overlap between the two theories. Both involve mentally 

processing the promise of a reward. Within WMC theory is the idea that lowered WMC leads to 

delay discounting, or mentally decreasing the value of a reward due to its distance in time. 

Similarly, BAS/BIS theory suggests that individuals with BAS+/BIS- are very attuned to the 

promise of reward and tend to ignore the risk of punishment. Therefore, theorists from both 

camps would agree that how rewards are mentally processed, is a key component of 

understanding the psychological differences between substance users versus non-users.  

From this perspective, the theories are a well-fitting combination. When considered in 

tandem, the implication is that individuals with BAS+/BIS- overvalue rewards and undervalue 
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punishment. WMC and delay discounting suggest that when the reward is proximate, it is worth 

more. Distal rewards are therefore worth less. This could be extrapolated to hypothesize that 

punishment, when distal, further decreases in value to the individual with SUDs. In combination, 

these offer a persuasive explanation for why the motivators which keep the average individual 

from pursuing overuse of substance is far less effective for certain individuals. The rewards 

associated with drug use – the immediate rush of dopamine and associated positive mood – is 

immediate. The rewards associated with sobriety – a happy marriage, healthy children, career 

advancement, etc. – are often distal. Therefore, the SUDs-prone brain has great difficulty in 

processing the latter group of rewards as being more meaningful than the immediate gains of 

substance use. Furthermore, punishments associated with substance use are also distal. 

Substances users are able to use for months or years before arriving at job loss, divorce, arrest, 

and imprisonment. BAS/BIS theory posits that substance users have difficulty processing the 

importance of potential punishment to begin with. WMC theory would suggest that because 

these punishments are distal, their likelihood of being overlooked in the decision-making process 

is even higher.  

This glitch in decision-making is also important to evaluating the construction of public 

policies designed to reduce drug use and drug-related crime. The judicial system, due to 

constraints of practicality, is based on punishments rather than rewards. The average individual 

receives no government-awarded benefit for sobriety; however, individuals are imprisoned for 

the possession of controlled substances. Incarceration-diversion programs such as Drug Court are 

also almost always based on punishments rather than rewards. And where rewards exist, they are 

more distal than punishments. If an individual on special probation with Drug Court maintains 

sobriety every day, they will be awarded more privileges after six months (by ascending to the 
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next stage of probation). If they fail a drug test, they will be arrested within a day or two and 

spend 1-6 days in the county jail. The punishment is swift, but the reward is distal. Because 

punishment means little to individuals of this personality profile and distal rewards mean little to 

those of this cognitive profile, the BAS/BIS/WMC theory may explain the high relapse rate 

which these programs experience. The BAS/BIS and WMC both implicated the decision-making 

process and how individuals with SUDs may consider rewards and punishments differently than 

other individuals. The two theories dovetail nicely in this area. 

A second similarity between the two theories is that their connection to the 

neurotransmitter dopamine. The BAS system is associated with the reward circuit in the brain. 

When the sensory cortex senses a reward in the system, it sends signals to the ventral tegmental 

area (VTA). The VTA increases dopamine function and supplies high levels of dopamine to the 

nuclear acumbens and the prefrontal cortex. The prefrontal cortex is the brain structure in which 

WMC is stationed. Zahrt, Taylor, Mathew, and Arnsten (1997) examined the effects of 

overstimulation of dopamine receptors on WMC. They injected dopamine receptor agonists into 

non-human study subjects prior to administering a task which uses WMC. They divided subjects 

into several groups, each with a different dosage of treatment. It was found that the higher the 

dose of the dopamine-enhancing chemical, the more impaired the WMC.  

Dopamine therefore is implicated in both BAS/BIS theory and WMC theory. BAS/BIS 

posits a sensitivity to reward, suggesting that the reward circuit may be activated with more 

frequency and intensity in the brain of an individual with SUDs than the average person. Zahrt et 

al. (1997) showed that increased levels of dopamine are harmful to WMC. Dopamine as a link 

between the theories is later discussed. As of now, it is presented as an overlap between the 

theories. 
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A third similarity between the theories is that both are rooted in psychological traits 

which were traditionally considered immutable, but for which optimism lies on the horizon. 

Since both theories are very well supported by scientific literature, it can be suggested that the 

determiner of which theory is more deserving of funding and resources, is the theory which has 

the greatest potential to create change. That is to say, the theory which leads to changes in 

prevention programs, treatment methods, and judicial policy, is the one which is more useful. A 

theory which involves a mutable trait – one where individuals may improve – is a trait which 

makes a more meaningful target for change.  

Traditionally, both were considered immutable. Personality, the umbrella which 

encompasses BAS and BIS, is thought to be stable after age seven (Deary, Whalley, Lemmon, 

Crawford, & Starr, 2000). Likewise, general intelligence, a cluster of mental abilities which 

includes working memory capacity, is thought to be immutable after the first grade (Schneider, 

Niklas, & Schmiedeler, 2014). However, hope is on the horizon in both these areas. As discussed 

previously, newer studies have shown treatment procedures which can increase WMC with 

lasting results. Similarly, behavioral activation-based therapies have gained evidence base in the 

treatment of depression. The next step is to adapt the treatment for application to individuals 

whose BAS-BIS gap is sufficiently large to cause impairment. These two theories, especially 

when combined, make an excellent area on which the future of addiction science should focus. 

The unified theory would involve the treatment of traits which were previously thought 

untreatable, yet which now have been shown to be fertile soil for the development of novel 

treatments. 

Finally, both BAS/BIS and WMC can have a causal relationship towards behaviors 

which are risky, impulsive, and rule breaking. These behaviors are linked to difficulty in 



20 
 

 

occupational and social functioning. As previously demonstrated, these behaviors are not side 

effects of SUDs but rather central to our understanding of SUDs. Exploring the treatment of 

these behaviors as an adjunctive approach to treating SUDs may be the next step to improving 

treatment outcomes. Treatment techniques aimed towards these behaviors have already been 

tested and shown to be efficacious in other populations. A discussion of whether these treatments 

should be applied to the SUDs population will follow.  

In summation, the BAS/BIS and WMC theories share important similarities. Firstly, they 

both involve processing rewards. This is particularly important when considering that current 

government-based tactics for combatting the rise of substance use involve distal punishment 

rather than immediate rewards. Secondly, both theories implicated dopamine as a biological 

substrate of these mental processes. Thirdly, both are rooted in traits which were previously 

thought untreatable, and therefore not worthy of substantial attention, but which are on the verge 

of becoming treatable constructs. This makes BAS/BIS/WMC theory an ideal candidate as the 

focus for future studies on the prevention and treatment of SUDs. Finally, they are both causal 

towards a behavioral pattern which could improve the understanding and treatment of SUDs. 

Differences 

The two theories also share notable differences. The primary differences between the two 

theories is that they hail from different subfields within the psychology. That they are being 

studied by two different groups of researchers is the primary reason for the lack of 

communication between theories behind each of these hypotheses. Conceptualizing the issue as 

two different facets will inevitability lead to different methodologies and conclusions to be 

drawn.  
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WMC is a cognitive ability. It is categorized with variables such as intelligence, memory, 

attention, visual-spatial reasoning, and other cognitive abilities. Cognitive traits are largely 

heritable. While there are treatments designed to attempt to increase natural ability, the majority 

of treatment for dysfunctions in these areas involve adapting the environment in order to increase 

social and occupational functioning. Those with memory deficits are taught to create a system 

for writing things down and organizing their notes. Those with auditory processing disorders buy 

televisions that offering captioning so they can read the script rather than rely on processing oral 

language. Schools offer individuals with ADHD extra time on exams.  

BAS/BIS, in contrast, is a personality trait. It is measured and studied alongside 

characteristics such as sociability, honesty, agreeableness, and responsibility. Even though 

personality traits themselves may not be targeted for change, the behaviors which these traits 

lead to, are targets of change in the treatment of personality disorders. This is also the case in 

which there is not necessarily a disorder but a dearth or excess of one particular trait, which is a 

better characterization of the BAS/BIS profile. An example of behaviorally treating personality 

traits is that someone too high in the trait agreeableness, needs to be taught to stand up for 

themselves when their needs are at odds with others’ requests. A person low in the trait 

agreeableness may need help learning not to engage in vehement arguments with bosses and 

customers when the urge arises. Treatment is therefore aimed at the helping the individual meet 

the demands of the environment rather than structuring the environment to fit the individual’s 

needs.  

A second difference is that cognitive abilities are typical stable across situations while the 

expression of personality traits is highly sensitive to the environment, a different which applies 

to WMC and BAS/BIS. Activities as different as carrying on conversations, adding up the cost of 
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a grocery list, and reading a road map, all use working memory. While issues such as stress or 

excess environmental noise may cause slight changes in performance in WMC, a person’s ability 

is relatively stable. The BAS and BIS are not innate abilities which are present in every situation, 

but rather they are systems which are triggered by events in the environment. A store advertising 

“free product for the first five customers” triggers a BAS response, while a parking sign stating 

“violators will be towed” triggers the BIS system. How organizations such as schools, treatment 

centers, and the judicial system structure their attempt to motivate participants is important if an 

individual has a high-functioning BAS system versus little functioning of the BIS system. 

Whether a teacher states that “passing this test will earn you an extra recess” or “failing this test 

will result in a detention” makes little difference to an individual with a medium BAS and 

medium BIS. The former may improve the student’s attitude towards school, however, either 

method is sufficient to motivate the average student to study. However, a BAS+/BIS- individual, 

one of these methods will lead to even better outcomes than average while the other will 

completely fail to motivate. Therefore, it is more pressing to consider the BAS/BIS theories 

when constructing Drug Court incentives, for structuring house rules in inpatient treatment 

centers, and for behavioral techniques when utilizing treatment protocols for individual and 

group therapies.  

RQ1: Combining BIS/BAS and WMC Theories 

There are important similarities and differences between the theories. The greatest 

similarity between the two is their tendency to cause a behavioral pattern of risk-taking, 

impulsivity, and rule breaking. The most notable difference is that one is a personality trait and 

the other is a cognitive ability. While personality science and cognitive psychology have been 

viewed in academia as being separate fields, in the case of their relationship to SUDs, the 
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distinction may be a construct which has thus far been a barrier to sharing knowledge and 

combining efforts to understanding SUDs. Due to their similarities, the most reasonable next step 

in theory and practical application, is to seek to combine the theories for maximal utility.  

A unified framework has the potential to increase collaboration, thereby reducing 

redundancies and increasing efficient output among research studies. At the current juncture, 

many of the same cluster of factors related to SUDs such as trauma, dopamine, delay 

discounting, and more, are individually studied and examined in relation to WMC, and then 

individually studied in relation to BAS/BIS, by two groups of researchers. Given the amount of 

funding and manpower placed into conducting each single study, it would be far more cost 

effective to conduct unified studies which examine both BAS/BIS and WMC in relation to all 

other factors being studied, than to have separate but essentially identical studies examining 

these two separately. This leads to faster advances in the field, which equates to more people 

receiving more effective treatments sooner. 

The development of more effective treatments is facilitated by the merging of the 

theories. Separate theories potentially result in separate treatments, which has been observed in 

existing treatment manuals for other disorders. Separate theories often result in multiple 

treatment manuals wherein chapters 1-10 are identical to other treatment manuals in order to 

cover the current best treatment, then each treatment manual has different chapters 11-12 to 

append the new technique which has been developed from a particular line of research. Neither 

BAS/BIS nor WMC is a framework for standalone treatment for SUDs deserving a treatment 

manual of its own. Both have the potential to become adjunctive modules which cover gaps in 

existing treatment protocols. Instead of asking patients and providers to produce the time and 

financial resources for two separate manuals or treatment programs, the unification of these 
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theories will result in a single treatment manual which covers all of following (1) the current best 

treatment but which takes BAS/BIS and WMC vulnerability into consideration throughout the 

treatment (2) modules for learning to cope with BAS/BIS vulnerability and (3) modules to 

increase WMC. The combination of these theories will result in the best treatment possible.  

The literature reviewed suggest that the combination of BAS+/BIS- and WMC theories is 

that these factors cause a third variable which is explanatory for SUDs. The evidence strongly 

suggests that both BAS+/BIS- and low WMC lead to a behavioral pattern of risk-taking, 

impulsivity, and rule-breaking. Previous studies suggest that these behavior patterns and their 

causes (BAS, BIS, and WMC) are not side effects of SUDs but rather important associations and 

possible causal and maintenance factors for SUDs.  

It has been shown that BAS+/BIS- causes delay discounting (Madden et al., 1997) as 

does low WMC (Hinson et al., 2003), meaning that immediate but smaller rewards are chosen 

over larger, distal rewards. They take greater gambles even when the odds are stacked against 

them (Bechara & Martin, 2004; Kim & Lee, 2011). Those with BAS+/BIS- but not SUDs tend to 

drink more (Franken & Muris, 2006; Grau & Ortet, 1999). BAS+/BIS- also predicts a likelihood 

of developing SUDs (Sher et al., 2000), developing it at a younger age (Tarter et al., 2013), and 

at a higher severity (Lackner et al., 2013). Likewise, WMC has observed to be lower in SUDs 

patients than the general population (Yan et al., 2014). Those with BAS+/BIS- and WMC engage 

a variety of risky behaviors apart from drugs, such as such as rejecting the use of seatbelts, 

(Braddock et al., 2011) driving over the speed limit (Kaye, 2014), engaging in fistfights (Romer 

et al., 2011). This demonstrates that BAS+/BIS- and WMC both lead to the behavioral pattern 

which is characteristic of the SUDs population: risk-taking, impulsivity, and rule-breaking.  
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All in all, the literature supports this combination theory above all others. Both factors 

have been linked to the same set of behaviors, in some cases causally (Hinson et al., 2003). The 

development of both of these factors has been shown to predate the development of SUDs (Sher 

et al., 2000; Khurana et al., 2013). It has previously been theorized that behaviors such as 

impulsivity mediate the causal relationship between WMC and SUDs (Khurana et al., 2013), and 

the literature surrounding BAS/BIS points in a similar direction. Further evidence from 

neuropsychology strengthens this position. 

Neuropsychological Support for a Combined Theory 

Neuropsychological ties between BAS+ and WMC offer further evidence that the two 

theories should be unified rather than remain separate. Specifically, both BAS+ and WMC and 

strongly linked to levels dopamine production and function. Dopamine is a naturally occurring 

brain chemical tied to pleasure and the reward circuit. Dopamine production is naturally 

triggered by activities such as exercise, achievements, music, food, and sex. Substances of abuse 

artificially flood the brain with higher than normal amounts of dopamine, leading to a period of 

pleasure which is more intense than naturally rewarding experiences. With frequent and chronic 

use, dopamine receptors in the brain become desensitized to accommodate for the flood of 

dopamine. This leads to using higher amounts of substances to achieve the same effect and 

decreased ability to gain pleasure from what should be naturally pleasurable activities. Dopamine 

is therefore at the core of the biology of SUDs. 

Dopamine link to BAS. Behaviorally, dopamine deficiency translates to the reward-

seeking behavior of individuals with high BAS. In one study, personality questionnaires and 

DNA blood tests to were administered to 119 healthy subjects (Noble et al., 1998). In particular, 

focus was placed on two facets of BAS: novelty seeking and reward dependence. Results were 
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that subjects with genes DRD2 allele B1 exhibited higher reward dependence than B2 and that 

subjects with gene DRD4 allele 7R exhibited higher novelty seeking than those with the other 

ten variations of DRD4. Therefore, possessing both B1 of DRD2 and 7R+ of DRD4 compared to 

one alone is an even stronger predictor of a higher combined BAS score. Therefore, genes 

creating lower endogenous levels of dopamine are likely responsible for high BAS (Noble et al. 

1998).  

Dopamine link to WMC. Lower endogenous dopamine has also been linked to lower 

WMC. To examine the relationship between dopamine and WMC, a variety of cognitive tasks 

were administered to 25 healthy, young adults (Cools, Gibbs, Miyakawa, Jagust, & D’Esposito, 

2008). The measurement of WMC was particularly robust, including forward and backward digit 

span, Stroop Test, Wisconsin Card Sort Task, a reading test, a listening test, and a letter fluency 

task. Dopamine activity was measured using positron emission tomography (PET). There was a 

high correlation between WMC and dopamine levels in the brain, where individuals with lower 

endogenous levels of dopamine had lower WMC. This suggests that the increased dopamine 

activity leading to increased levels of BAS also leads to decreased WMC.  

These results were replicated in another study of 23 healthy adults aged 55 and older 

(Landau et al., 2008). To measure levels of dopamine, data from both PET and functional 

magnetic resonance imaging (fMRI) were collected and used. Working memory was measured 

with the same listening test as the previous study plus a delayed recognition task. Similar to the 

previous study (Cools et al., 2008), it was found that dopamine levels in the brain were positively 

correlated with performance on WMC tasks. These results demonstrate a link between dopamine 

and WMC.  
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These two studies were selected from among many studies which show a direct 

relationship between dopamine and WMC. Studies in human subjects have largely been 

correlational in nature. A causal relationship has been demonstrated in numerous studies in rats, 

monkey, where levels of dopamine are able to be more directly manipulated and directly 

observed. Additionally, administering amphetamine-based medications has been shown to 

increase striatal levels of dopamine and increase cognitive performance in individuals with 

attention deficits including low WMC (Arnsten & Li, 2005; Previc, 2009) 

Summary and Future Directions 

The strength of the dopamine theory is that genetics and dopamine levels can be neatly 

and objectively measured compared with other factors, such as trauma and parental behavior. If 

SUDs, previously viewed from a BAS/BIS lens separately from a WMC lens, can be viewed 

through a singular theory wherein dopamine leads to BAS+/BIS- and low WMC, which then 

leads to a distinct behavioral pattern which is linked to SUDs. The question which the dopamine 

link still leaves unanswered, is where the biology of BIS plays into a neuropsychological view of 

this theory. This is a potential area to be addressed by future studies and theories. At present, the 

dopamine link between BAS and WMC is sufficiently strong to serve as evidence for the 

combination theory.  

RQ2: Treatment Implications 

Thus far, it has been established that there are two distinct theories for the development 

of SUDs. Various explanations for the overlap between the theories have been comprehensively 

examined. The strongest association between the theories is that there is a behavioral pattern 

which lies at the core of SUDs, and both BAS+/BIS- and low WMC contribute to creating this 

behavioral pattern. This new understanding is instrumental to the success of treatment. 
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The current standard of treatment does not conceptualize or directly address either WMC 

or BAS+/BIS- as targets of treatment. This is likely due to a lack of understanding of the large 

role which cognitive and personality factors play in SUDs, as highlighted by this article. Both 

areas are promising for potential innovations in novel treatment. Research is needed to develop 

and test a treatment manual which targets these processes in SUDs. Discussed below are the 

status of the literature concerning the treatment of WMC, BAS+/BIS-, and combination factors, 

respectively. Directions for the development of novel treatments are highlighted.  

Increase WMC 

Researchers previously indicated that lower WMC was related to a greater chance of 

SUD (Hinson et al., 2003). This was attributed to more than one factor, including poorer learning 

ability from past poor decisions or an inability to properly assess current information and judge 

potential outcomes (Kaag et al., 2017). Therefore, WMC theory indicates that improving WMC 

will lead to reduced SUD given that people will be better able to assess circumstances or learn 

from past experiences. Bickel, Yi, Landes, Hill and Baxter (2011) applied this theory by 

comparing a WMC intervention against placebo treatment, with the WMC intervention designed 

to improve WMC. The WMC training program resulted in improved delay discounting, which 

was characterized by the ability to delay immediate reward, thereby declining the value of the 

reward. In practice, this increased delay discounting would allow individual to devalue the use of 

substances. Consequently, interventions targeting WMC may lead to improved delay 

discounting, improving the ability for individuals to turn away from substance use. Researchers 

still warned that further research was required to identify optimal treatment methods. 

The treatment of WMC has been the most studied and should be the first to be 

incorporated into the current treatment standard. Remembering that researchers indicated that 
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lower WMC was associated with a greater chance of SUD (Hinson et al., 2003), exercises should 

be introduced in order to improve WMC. Potential studies should begin by identifying 

participants with SUDs and measure their baseline WMC. Next, participants should either be 

randomly assigned two groups, or matched based on baseline WMC. The two groups will then 

be assigned to treatment-as-usual or WMC-enhanced programs. The enhanced treatment will 

involve SUDs treatment with a trained clinician with the WMC task administered in an 

additional 20-minute session by a research assistant or the primary therapist. Who administers 

the task is unimportant as long as consistency is maintained between participants of the same 

experimental condition. Alternatively, potential studies could recruit participants receiving SUDs 

treatment in a community setting with half of participants receiving WMC-enhancement sessions 

at a separate research facility. The present author hypothesizes that successful increase of WMC 

will be found to reduce a pattern of behaviors involving impulsivity, risk-taking, and rule-

breaking, including substance use. An increase of WMC has previously been shown to result in 

improved delay discounting (Bickel et al., 2011), so it is anticipated that the WMC exercises will 

reduce SUD, which itself has previously been hypothesized to be a result of poorer delay 

discounting (Businelle, McVay, Kendzor, & Copeland, 2010).  

Moderate BAS+/BIS- Behaviors 

WMC is one factor shown to cause the behavioral phenomena of SUDs; the other is 

BAS+/BIS-. The current research on changing personality is not as sophisticated as research on 

changing cognitive ability. To date, few if any attempts have specifically been made to generate 

treatments specifically to target personality variables (Magidson, Roberts, Collado-Rodriguez, & 

Lejuez, 2014). Some studies have examined personality change as a positive side effect of 

standard treatments for other disorders. For example, both cognitive-behavioral therapy for 
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depression and the antidepressant medication Paxil have separately been shown to decrease 

scores in neuroticism (Tang et al., 2009). However, the search for a treatment technique which 

specifically targets personality traits that create vulnerability for problem behaviors, is 

understudied.   

BAS/BIS research suggested that individuals may be more prone to rewards than others 

(Madden et al., 1997) or attempt behaviors that helped them avoid distress (Hamill et al., 2015). 

Either might contribute to SUDs since some individuals may be more responsive to the reward of 

a drug while others may use drugs to avoid distress. As such, reducing BAS or improving BIS 

may help to reduce SUDs. Piedmont (2001) examined SUDs within a BAS/BIS context by 

performing a six-week intensive outpatient (IOP) program, meaning five days per week and six 

hours per day. The program was focused on building adaptive behaviors pertaining to 

employment and reducing SUDs. It was found that across the duration of the program, 

participant conscientiousness scores significantly increased. On the measure used, a score of 45-

55 normal for conscientiousness. At the time of enrollment, the group average conscientiousness 

was 41.3, which was below normal. The program raised the group average conscientiousness to 

45.8, placing them in a normal range for the trait conscientiousness. The current review 

highlighted conscientiousness specifically, as the Big-5 trait with a negative correlation to 

BAS+/BIS- (Keiser & Ross, 2011) and therefore the best proxy for whether BAS/BIS may be 

amenable to change. As such, interventions may be introduced that address personality traits that 

improve BAS/BIS. However, researchers warned that this study was not intentionally designed 

to target personality change and that the effect was secondary, necessitating further study.  
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Reduce Impulsivity 

One aspect of the behavioral phenomena of SUDs is impulsivity. Impulsivity has been 

the subject of a fair amount of research, and research has specifically targeted this quality. 

Researchers previously indicated that impulsivity was associated with risk taking and rule-

breaking (Grant & Chamberlain, 2014). As such, reducing impulsivity may reduce risky 

behaviors, such as those leading to SUDs. Meta-analysis indicated that impulsivity could be 

reduced through approaches such as teaching strategies for reducing indulging impulses. These 

strategies included assessing all possible options before making a decision or waiting a certain 

period before responding. Teaching individuals these strategies may therefore be associated with 

reducing impulsivity, which itself was linked to SUDs.  

Joint WMC-Impulsivity Interventions 

Future studies should compare treatment-as-usual with enhanced versions of treatment 

which target WMC and/or impulsivity in order to evaluate the efficacy of treating cognitive and 

personality traits in SUDs. A clinical trial should compare the following four conditions: (1) 

standard treatment, (2) treatment + WMC training, (3) treatment + impulsivity training and (4) 

treatment + WMC training + impulsivity training. Comparing Condition 4 with Condition 1 will 

reveal how much, if any improvement, can be gained from targeting these variables in treatment. 

Comparing Conditions 2 and 3 will isolate the active ingredients to see whether one or both of 

the enhancement to treatment is the cause of the improvement. The present theory hypothesizes 

that Condition 4 will show the best treatment outcome and that Conditions 2 and 3 will show less 

improvement than Condition 4, but still be more efficacious than Condition 1. The theory also 

suggests that due to the large role WMC and BAS/BIS plays in SUDs, the difference in treatment 

outcome will be sufficiently substantial to warrant their addition to the current gold standard of 
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treatment. The present author hypothesizes that decreasing impulsivity via these methods will 

reduce the pattern of behaviors involving impulsivity, risk-taking, and rule-breaking, including 

substance use. 

Schedule Stimulating Activities 

Impulsivity and risk-taking are linked to sensation-seeking activities (Romer et al., 2011). 

Research therefore suggest that both sensation seeking activities should be addressed by 

interventions, since sensation-seeking activities may trigger the rush of adrenaline which can 

accompany impulsive and rule-breaking behaviors. Addressing sensation seeking as a treatment 

avenue is consistent with dopamine-deficiency theory, which states that individuals with SUDs 

must go to more extreme lengths than others to trigger the same release of dopamine and 

pleasure (Blum et al., 2000). Therefore, one potential method for curbing impulsive and rule-

breaking behavior is to achieve the adrenaline rush through activities which could be labeled as 

dangerous, but which are more prosocial and therefore preferred over drugs and criminality.   

To address dopamine deficiency caused by past drug use, current SUDs treatment 

incorporates pleasant event scheduling as a component of treatment. Pleasant event scheduling is 

the gradual and methodical incorporation of pleasurable activities such as music, exercise, and 

sober social activities into the patients’ week, including addressing barriers to completing these 

activities. The importance of this is that when discontinuing drugs, patients’ dopamine receptors 

have been overused, resulting in additional difficulty deriving pleasure from non-drug activities. 

At first, it is be difficult for patients to engage in activities from which they once derived 

pleasure. However, using therapy to motivate and keep patients accountable to engaging in these 

activities before they are pleasurable, is the best way to return dopamine receptors to the state 

where they re-learn to derive a sense of reward from healthy sources of pleasure. Pleasant event 
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scheduling originates from treatment from depression and according to the present theory of 

SUDs, has not been appropriately adapted to suit a SUDs-specific personality and baseline 

dopamine deficiency.  

The importance of incorporating the present behavioral theory of SUDs into pleasant 

event scheduling, is that these hypotheses suggest that simply incorporating any pleasant activity 

into the weekly schedule, will not suffice for SUDs as it does for depression. The SUDs brain 

needs a much higher level of stimulation. The standard pleasant event scheduling chapter in 

SUDs treatment manual includes such suggested activities as “taking a bubble bath” and 

“gardening.” While a good start, for the SUDs brain, it will not be sufficient. This list needs to be 

expanded for SUDs to include a separate list specifically for activities which are highly 

stimulating and even risky. This list should include extreme sports which incorporate an element 

of danger and adrenaline. Items should include bicycle motocross (BMX), aggressive roller 

blading, martial arts, bungee jumping, skydiving, roller coasters, whitewater rafting, adventure 

trailing, and more. Emphasis needs to be placed that during the pleasant event scheduling module 

of treatment, SUDs patients must select a minimum number of scheduled events from this list. 

This newly posited approach addresses both BAS+/BIS- and the intersection of BAS/BIS and 

WMC, where dopamine deficiency precedes SUDs. Individuals with SUDs need activities which 

are more stimulating than the average person needs, in order to gain the same sense of pleasure. 

Pleasant event scheduling which addresses this unique need is the only way to attempt to replace 

the adrenaline rush of drug-seeking behaviors and therefore reduce such behaviors in the 

treatment of SUDs. The present author hypothesizes that combined with a regular course of 

treatment, scheduling highly stimulating activities into patients’ week will decrease urges to 

engage in substances and criminality.  
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Summary 

WMC theory and BAS+/BIS- theory both suggest that individuals respond strongly to the 

same principle: the value of an immediate reward. Each theory suggests that the immediacy of 

the reward affects the value of the reward for a  different reason. WMC theory indicates that the 

value of the reward, when distanced by time, declines. In contrast, BAS+/BIS- theory, suggests 

that the value of the reward is simply over-estimated. In practice, they both motivate the 

individual to pursue the reward. Consequently, the two theories suggest the same outcome occur, 

via two different pathways. Notably, there are two primary means by which SUDs may be 

addressed, according to a joint WMC and BAS+/BIS- approach.  

The overvaluation of immediate rewards is one such factor which has implications for 

SUDs. In simplest terms, individuals tend to overvalue substances, and as a consequence, 

consume them rather than make the decision not to consume them. WMC theory indicates they 

do so because the saliency of a punishment for substance use is low and distant in time, 

compared to the immediate reward of using the substance. BAS+/BIS- theory suggests that 

rewards are always given more weight in the decision-making process, than punishments are 

given.  In practice, both theories indicate that the individual overvalues the use of the substance 

in the immediate moment. Rewards associated with substance use, including positive moods and 

the rush of dopamine, are overvalued in comparison to the more distal regards of a healthy 

family and social functioning. As such, targeting overvaluation of reward found in both WMC 

and BAS+/BIS theories may help to reduce SUDs. In practice, devaluing substance-related 

rewards, in combination with increasing the saliency of punishments, may help to improve 

outcomes.  
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The two theories are similar in the biologically based issue of the neurotransmitter 

dopamine. Overactivity of dopamine increases overvaluation of reward, consistent with 

BAS+/BIS- theory, while also leading to impairment in WMC. In function, this means that 

dopamine reduces the cognitive ability for someone to properly assess value versus punishment 

and to overvalue immediate rewards. As such, addressing dopamine disfunction may help to 

address SUDs.  

According to the literature, SUDs outcomes may show a joint response to SUDs. First, 

psychological interventions may help to address over-valuation caused by BAS+/BIS- and 

improve cognitive assessments of punishment/reward in accordance with WMC. Second, 

medical treatment may address dopamine disfunction, leading to improved cognitive assessment 

of punishment/reward and reduced valuation of immediate rewards. Table 2 outlines how each 

targets SUDs. 

 

Table 2 

Theories and Effects on SUDs 

                   Theory                    Treatment 
 Psychotherapy addresses valuation of rewards 

vs. punishment   
BAS+/BIS- Medication addresses dopamine deficiency  
 Psychotherapy addresses overvaluation of 

immediate rewards and devaluation of distal 
punishment  

WMC Medication addresses dopamine deficiency 
 

Reward sensitivity is considered a personality trait under BAS+/BIS-, while the ability to 

judge rewards versus punishments is considered a cognitive ability under WMC. Though 

valuation of immediate reward is conceptualized differently under both theories, they result in 
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the same functional outcome. WMC includes the additional step of balancing this overvaluation 

of reward within the context of undervaluing distal punishment. 

Overvaluation of immediate reward can be medically addressed within a BAS+/BIS-

/WMC framework by targeting dopamine deficiency. From the standpoint of  psychological 

treatment, improving the ability to appropriately assess punishment versus reward fits the WMC 

aspect of the framework, while overvaluation of immediate reward in fits both the BAS+/BIS- 

and WMC aspect of the framework. As such, the BAS+/BIS-/WMC combination theory suggests 

targeting overvaluation of immediate reward. The framework dovetails in that it suggests an 

intervention that addresses both the personality trait of reward sensitivity (consistent with 

BAS+/BIS-) and an intervention that addresses the cognitive ability to judge punishment versus 

reward (consistent with WMC).  

There is a dearth of evidence which suggests whether BAS+/BIS- causes low WMC, 

whether the inverse is true, or whether the two combine to create a third variable that increases 

susceptibility to SUDs. Therefore, given the information available, the best option is to address 

dopamine deficiency and the overvaluation of reward. A psychological intervention could be 

used to improve the cognitive function of WMC, and a separate intervention used to reduce 

valuation of immediate reward. Adjacent qualities that motivate reward-seeking, such as 

impulsivity, could also be addressed using psychological interventions.  

First, this synthesis reveals that addressing dopamine deficiency may address SUDs 

within a joint BAS+/BIS-/WMC framework. Second, this synthesis further reveals that devaluing 

immediate rewards is consistent with BAS+/BIS-/WMC theories, though separate interventions 

may be necessary to address personality variables (BAS+/BIS-) versus cognitive variables 

(WMC). Third, this synthesis indicates that treating SUDs under both theories dovetails when 
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addressing WMC, which necessitates the ability to properly value distal punishment. Finally, this 

synthesis indicates that there may be value to addressing adjacent traits, such as impulsivity, 

which may affect the ability to properly assess the value of a reward within the joint BAS+/BIS-

/WMC framework. This synthesis combines BAS+/BIS- and WMC to create the emergence of 

treatment recommendations which simultaneously targets two individual factors which 

contribute to the development and maintenance of SUDs. 
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