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Abstract

In recent decades, researchers have integrated measurements of delay discounting, how the 

subjective valuation of a reward changes as a function of time, into their study of addiction. 

Research has begun to explore the idea that delay discounting may serve as both a marker for the 

effectiveness of existing treatments for addiction and a potential target for novel intervention 

strategies. As this work is in its infancy, many potentially significant connections between the 

construct of delay discounting and the treatment of addiction have yet to be explored. Here, we 

present a conceptual review highlighting novel points of intersection between delay discounting 

and two approaches to treating addiction that have become increasingly popular in recent years: 

those that focus on the development of mindfulness skills and those that emphasize the use of 

distraction techniques. Viewing these two techniques through the lens of delay discounting is 

particularly intriguing because of the very different way that they address the experience of drug 

cravings in the present moment (nonjudgmentally attending to versus shifting attention away from 

subjective cravings, respectively). We propose that these opposing strategies for dealing with 

cravings may interact with delay discounting in ways that have important implications for 

treatment effectiveness.
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Over the past several decades, behavioral economics has been integrated in diverse ways 

into the field of psychology (Angner & Loewenstein, 2012). In particular, several 

researchers have used measurements of delay discounting, which assess how the subjective 

value of some commodity changes as a function of time, in their examination of drug 

addiction, gambling, weight loss, and other conditions marked by impaired self-control 

(Bickel, Jarmolowicz, Mueller, Koffarnus, & Gatchalian, 2012). It is widely understood that 

as the time at which one collects a reward moves further away (or, as temporal distance 

increases), the value of that reward to an individual decreases to a given degree, known as 
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the discounting factor (Rachlin, Raineri, & Cross, 1991). As the literature concerning the 

interaction between delay discounting and addiction has been reviewed extensively 

elsewhere (e.g., Bickel et al., 2012; MacKillop et al., 2011; May, Andrade, Willoughby, & 

Brown, 2012), the current article will provide a smaller, targeted background for readers.

Using this selective summary as a foundation, the goal of this paper will be to build upon 

recent work conceptualizing delay discounting as a sensitive behavioral marker with the 

potential to guide the selection and goals of treatment for addiction and related disorders in 

valuable ways (e.g., Bickel, Johnson, Koffarnus, MacKillop, & Murphy, 2014; Chivers & 

Higgins, 2012; MacKillop et al., 2010). Specifically, we present a conceptual review that 

draws novel connections between the construct of delay discounting and two increasingly 

prevalent components in the treatment of addiction: mindfulness and distraction. Following 

Bishop et al. (2004, p. 232), we define mindfulness as “the self-regulation of attention so that 

it is maintained on immediate experience” using “an orientation that is characterized by 

curiosity, openness, and acceptance.” We define distraction as diverting attention away from 

a particular aspect (or aspects) of immediate experience by engaging in alternative thoughts 

or behaviors (Gross, 1998; Skinner, Edge, Altman, & Sherwood, 2003). We have selected 

these techniques because they differ fundamentally regarding how they address moments of 

temptation during which the pull of a short term reward (e.g., the lure of using drugs) is 

juxtaposed against a competing long-term behavioral goal (e.g., the intention to remain 

abstinent), making them particularly useful “cases in point” to contrast with respect to the 

role(s) that delay discounting may play in treatment effectiveness. We focus on drug 

addiction because it is one of the domains in which delay discounting has been examined 

most extensively (Bickel et al., 2012; MacKillop et al., 2011). Importantly, although we 

emphasize addiction, the issues discussed herein are likely to have broad conceptual and 

clinical relevance, as excessive delay discounting appears to be a salient feature of several 

psychiatric disorders (Bickel et al., 2012).

Below, we provide an overview of delay discounting and evidence that excessive delay 

discounting contributes to the maintenance of addiction, followed by a brief review of recent 

research examining the bidirectional influences between the treatment of addiction and delay 

discounting processes. Building upon this foundation, we review the different ways in which 

mindfulness versus distraction techniques are used to manage and/or reduce drug craving 

(defined as an intense desire to use drugs; Wilson & Sayette, in press) in the treatment of 

addiction and how, when viewed through the lens of delay discounting, these differences 

have several potentially significant implications for treatment outcome. We also offer 

suggestions regarding fruitful directions for future research and applications of the ideas 

presented herein.

Delay Discounting and Drug Addiction

Delay discounting has been succinctly defined as, “the decline in the present value of a 

reward with delay to its receipt” (Odum, 2011a, p. 427). Researchers determine the degree 

to which individuals discount future rewards by asking a series of incremental questions, 

such as, “Would you rather have $75 today or $100 in one month?” varying both the amount 

of reward and length of delay (Bickel et al., 2014). Delay discounting behavior has been 
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observed using monetary and non-monetary rewards, as well as in choices between two 

amounts of one commodity or between two different commodities (Bickel, Landes, et al., 

2011; Green, Myerson, Oliveira, & Chang, 2013; Jiga-Boy, Storey, & Buehner, 2013).

The hyperbolic model of delay discounting is a time-inconsistent model that weights 

rewards and costs according to how distant in the future they are; by doing so, it allows for 

preference reversal, a phenomenon in which when making a choice, individuals initially 

prefer to wait for a larger, distant reward rather than wait a shorter amount of time for a 

smaller reward but, as time goes on and the small reward draws near, they subsequently 

change their minds (Frederick, Loewenstein, & O’Donoghue, 2002). Such preference 

reversals help to explain a pattern frequently observed in those who struggle with impulse 

control—they honestly pledge to stop using in the near future but, when that future arrives 

and they are confronted with their vice, they are unable to follow through with their pledges 

(Bickel & Marsch, 2001). Recognizing the theoretical connection between hyperbolic 

discounting and a commonly experienced behavioral struggle in addiction, researchers 

began studying how delay discounting predicts and maintains self-control lapses, such as 

compulsive gambling, failed weight loss attempts and substance use disorders (see Bickel et 

al., 2012).

Initially, researchers conducted cross-sectional studies and found that addicted populations 

discounted money more steeply than did healthy controls, as well as steeper discounting of 

drugs than for money in general, for substances including alcohol (e.g., Claus, Kiehl, & 

Hutchison, 2011; Mitchell, Fields, D’Esposito, & Boettiger, 2005; Vuchinich & Simpson, 

1998), tobacco (e.g., Baker, Johnson, & Bickel, 2003; Bickel, Odum, & Madden, 1999; 

Heyman & Gibb, 2006; Johnson, Bickel, & Baker, 2007; Mitchell, 1999), cocaine (e.g., 

Coffey, Gudleski, Saladin, & Brady, 2003; Heil, Johnson, Higgins, & Bickel, 2006; 

Johnson, 2012), opioids (e.g., Kirby, Petry, & Bickel, 1999), and methamphetamine (e.g., 

Hoffman et al., 2006; Monterosso et al., 2007). More recently, MacKillop and colleagues 

(2011) performed a comprehensive meta-analysis of these and other studies, and found an 

average effect size (Cohen’s d) of 0.58, which rose to 0.61 when only including studies that 

used clinical populations. This moderate effect size provides strong support for the existence 

of a reliably higher degree of discounting among addicted populations. Moreover, as 

reviewed by Bickel and colleagues (2012), excessive delay discounting appears to be a 

trans-disease process that is associated with multiple disorders characterized by poor 

impulse control (e.g., compulsive gambling or excessive over-eating).

There is some evidence that elevated delay discounting prior to drug use is a risk factor for 

addiction. In rodent populations, for example, performance on a task modeling delay 

discounting predicted both the initiation and severity of subsequent substance use (Perry, 

Nelson, & Carroll, 2008; Perry, Larson, German, Madden, & Carroll, 2005). Similarly, in 

humans, longitudinal studies of adolescents have found that the degree of delay discounting 

predicted the development and/or worsening of behaviors such as smoking, alcohol abuse, 

and substance use in general (Audrain-McGovern et al., 2009; Khurana et al., 2013). Studies 

have also examined the possibility that drug exposure leads to steeper discounting, with 

mixed results (for recent reviews of this literature, see Stein & Madden, 2013; Weafer, 

Mitchell, & de Wit, 2014). For instance, whereas some nonhuman animal studies have 
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observed that drug administration is associated with increases in delay discounting (e.g., 

Mendez et al., 2010), others have failed to find such an effect (e.g., Harty, Whaley, 

Halperin, & Ranaldi, 2011). In sum, it is clear that delay discounting is intimately related to 

the underlying processes of addiction, although more and better-controlled longitudinal 

studies are needed to determine whether there is a causal relationship between delay 

discounting and substance dependence (and, if so, whether the relationship is unidirectional 

or bidirectional), as well as to characterize the exact nature of the mechanism(s) through 

which discounting affects behavior.

Addiction Treatment and Delay Discounting

With mounting evidence that excessive delay discounting may contribute to the 

development and maintenance of addiction, studies began to examine whether degree of 

delay discounting might predict treatment success. This work has demonstrated that steep 

delay discounting predicts poorer outcomes for the treatment of substance dependence 

across a variety of drugs and clinical settings (e.g., Sheffer et al., 2012; Stanger et al., 2012). 

More recently, researchers have considered decreasing the degree of discounting as a means 

to facilitate addiction treatment. For example, Bickel et al. (e.g., 2014) proposed that it 

would be possible to alter delay discounting by using procedures in which individuals are 

conditioned to choose a larger-later instead of a smaller-sooner reward consistently over a 

series of incrementally different choices. Neurological, behavioral, and genetic evidence 

indicating that one’s discount factor is relatively stable over time (Odum, 2011b) highlight a 

potential obstacle to this approach—trait variables can be difficult to change. There is, 

however, still considerable debate as to whether delay discounting is best classified as a state 

or trait variable; state factors, such as the type of reward being evaluated, as well as trait 

factors such as age or socioeconomic status have both been shown to alter the discount 

factor, suggesting that excessive delay discounting may be amenable to intervention (see 

Odum & Baumann, 2010).

Indeed, there is growing interest in developing treatments that effectively target and reduce 

delay discounting (e.g., Black & Rosen, 2011; Koffarnus et al., 2013). One recently-

developed strategy that has shown great promise builds upon the relationship between 

executive functioning (e.g., working memory, reasoning) and impulse-control (Day, Metrik, 

Spillane, & Kahler, 2013; Ochoa et al., 2013) and seeks to decrease delay discounting via 

working memory training. Specifically, Bickel, Yi, and colleagues (2011) found that 

working memory training reduced delay discounting in individuals in treatment for stimulant 

use, whereas there was no change in delay discounting among those who received control 

training (see Renda, Stein, & Madden, 2015 for a failure to replicate this effect in rats). This 

innovative study suggests that the degree of delay discounting can be manipulated to aid 

treatment for substance abuse and other impulse-control disorders, although additional long-

term work is needed to determine the extent to which such changes persist. There is, 

however, emerging evidence from nonhuman animal research that long-lasting changes in 

delay discounting are possible—rats display robust and protracted reductions in impulsive 

choice after being provided with prolonged exposure to delayed rewards (Stein et al., 2013; 

Stein, Renda, Hinnenkamp, & Madden, 2015). In addition to supporting the idea that 
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interventions can lead to enduring changes in delay discounting, these findings highlight that 

such changes can be achieved using strategies other than working memory training.

Several treatments have incorporated techniques that involve behavioral economics by 

altering how people structure choices. One long-standing approach uses contracts in therapy 

to avoid preference reversals. Contracts are formal agreements that stipulate the 

consequences of (un)desirable choices surrounding a target behavior; for instance, a contract 

may indicate that monetary fines must be paid if drug use occurs. Peysakhovich (2014) used 

a series of proofs to argue that contracts that offer rewards for good behavior (“carrots”) are 

more effective than those that punish bad behavior (“sticks” or “binding”) because of the 

increased temptation to cancel or avoid a punishing contract. Additional methods include 

choice bundling or bracketing, in which individuals are asked to make a series of decisions 

rather than just one at any given moment (Ainslie & Monterosso, 2003; Read, Loewenstein, 

& Rabin, 1999). Read et al. (1999) proposed that bracketing is superior to a series of 

individual decisions because it allows individuals to consider aggregate effects (for instance, 

the rewards of abstaining from smoking are larger after one month than a single instance of 

refraining from cigarettes) and helps to combat preference reversal by extending the 

decision-maker’s temporal perspective to highlight these delayed benefits. Ainslie and 

Monetrosso (2003) tested these ideas in rats and found that they chose larger-later rewards 

more consistently (i.e. acted less impulsively) when decisions were bundled compared to 

when they made a series of individual choices. The results are promising but, as Read et al. 

(1999) point out, it is not always feasible for people to bundle choices, and more research is 

needed to evaluate the effectiveness of these approaches with clinical populations (e.g., see 

Hofmeyr, Ainslie, Charlton, & Ross, 2011).

Techniques informed by behavioral economics have also attempted to enhance brief 

motivational interventions by asking clients to identify and highlight the value of delayed 

goals (Murphy, Correia, Colby, & Vuchinich, 2005). The objective of this strategy was to 

increase the salience of delayed rewards and/or punishments in order to reduce impulsive 

behavior. In fact, a brief randomized controlled trial using this approach led to greater 

reduction in alcohol consumption problems in undergraduate drinkers compared to a 

motivational treatment supplemented with relaxation exercises (Murphy et al., 2012). 

Clearly, there is some evidence supporting the inclusion of behavioral economic tools and 

perspectives in the treatment of substance use and impulse-control disorders.

A neurological perspective, competing neurobehavioral systems (CNDS) theory, offers a 

useful framework for conceptualizing how interventions may be used to target and alter the 

degree of discounting. As reviewed by Koffarnus et al. (2013), there is compelling evidence 

that choosing smaller-sooner rewards is associated with increased activation in the 

“impulsive system” of the brain (which includes the amygdala, ventral striatum, and related 

structures), whereas the “executive system” (which includes distinct regions of the 

prefrontal cortex) is more likely to exhibit increased activation when a larger-later reinforcer 

is chosen (for related discussions, see Bechara, 2005; Bickel et al., 2012; Peters & Büchel, 

2011). Koffarnus and colleagues used the CNDS model to describe how an imbalance 

between the impulsive and executive neural systems can lead to risky behavior, as well as 

the various mechanisms through which interventions can strengthen the ability to resist 
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acting upon immediate temptations. Theoretically, a treatment could alter delay discounting 

by influencing either or both of these systems, so long as it improves the relative strength of 

the executive system over the impulsive system.

In addition to providing useful information for developing new techniques to address delay 

discounting, it is possible that individual differences in delay discounting moderate 

outcomes from existing treatments. As discussed further below, it may be particularly 

pertinent to use a person’s propensity to discount delayed rewards when selecting between 

treatment components that differ substantially in how they address craving. Loewenstein 

(1996) proposed that craving represents a “visceral factor” that heightens the value of drug 

consumption relative to alternative goods and actions. Similarly, Marlatt (2000, p. xviii) 

argued that “[c]raving for drug reinforcers locks the addict into a fixation on the immediate 

future, and long-term costs are often discounted.” Thus, from a behavioral economic 

perspective, one reason why craving may contribute to relapse is because it reflects an 

increase in the incentive value of proximal drug consumption that threatens an individual’s 

ability to work for the delayed rewards that come with drug abstinence and/or avoid the 

delayed costs associated with continued drug use. There is in fact some empirical evidence 

for an association between drug craving and the valuation of immediate versus delayed drug 

and non-drug rewards (e.g., Badger et al., 2007; but see Joos et al., 2013; MacKillop et al., 

2010; Sayette, Martin, Wertz, Shiffman, & Perrott, 2001). Although more research 

examining relations among these variables is needed, it is reasonable to hypothesize that 

some people may be more swayed than others by craving episodes as a function of the 

degree to which they discount delayed rewards in general (e.g., those who are prone to 

steeply discount delayed rewards may be particularly susceptible to relapse as a function of 

the motivational shifts that accompany craving states). Broadly consistent with this idea, it is 

known that impulsivity, for which the discounting factor is a proxy, is cross-sectionally 

associated with craving levels (Joos et al., 2013) and poorer outcomes (e.g., inability to 

abstain; Stevens et al., 2014) in treatment for addiction.

If delay discounting moderates treatment effectiveness, it follows that information about an 

individual’s propensity to discount delayed rewards may be quite useful when it comes to 

choosing intervention components. Related to this idea, Bickel et al. (2012) suggested that 

knowledge about executive functioning, considered to impact delay-discounting, could help 

guide treatment selection. For instance, a person with a particularly weak executive system 

may benefit more from working memory training versus learning how to suppress a 

compulsion (Bickel et al., 2012). Assessment of discounting behavior could be incorporated 

into an initial therapeutic session given the large number of relatively brief, well-validated 

measures of delay discounting (MacKillop et al., 2011). Below, we further explore the 

notion that delay discounting offers valuable information with respect to the treatment of 

addiction. Specifically, we will consider delay discounting in relation to mindfulness- and 

distraction-based techniques.

Mindfulness-Based Strategies

Mindfulness is a practice that originated from Vipassana meditation and has been described 

as moment-to-moment, nonjudgmental awareness of peoples’ experiences as they unfold 
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(Kabat-Zinn, 2005). Mindfulness techniques presume that lack of mindfulness is something 

that can be remediated with practice, and studies have provided evidence that mindfulness 

training is associated with changes in both behavior and underlying neurobiology (e.g., 

Carmody & Baer, 2008; Hölzel et al., 2011; Witkiewitz, Lustyk, & Bowen, 2013). For 

instance, in one study mindfulness training was associated with increases in grey matter in 

brain areas involved in learning, memory, and emotion regulation, such as the hippocampus, 

posterior cingulate cortex, temporo-parietal junction and cerebellum (Hölzel et al., 2011).

A component of mindfulness is self-monitoring so that people can objectively assess their 

thoughts and behaviors and respond to tempting experiences purposefully rather than 

impulsively (Marlatt, 2002). Mindfulness techniques have been incorporated into many 

cognitive-behavioral therapies for the treatment of mood and anxiety disorders, chronic pain, 

sleep problems, and, most relevant to the current paper, substance use disorders (Lau & Yu, 

2009). In fact, employing mindfulness- and acceptance-based practices in substance use 

treatment has become extremely popular in the past decade (for an extensive review see 

Ussher, Cropley, Playle, Mohidin, & West, 2009; Zgierska et al., 2009).

In one influential intervention labeled mindfulness based relapse prevention (MBRP), 

groups participate in a manualized, eight-week post-treatment course that combines 

cognitive and meditative techniques to aid the maintenance of drug abstinence (Bowen & 

Marlatt, 2009; Ussher et al., 2009). In each session, participants are guided in a formal 

meditation exercise, discuss their insights, and practice skills. The hope is that this exercise 

helps increase awareness and acceptance of negative mood and craving in reaction to 

tempting situations, and that such acceptance and “riding out” of urges will replace 

substance use in response to triggers. In support of this hypothesized mechanism of change, 

Witkiewitz and Bowen (2010) found that craving mediated the relationship between 

negative affect and post-treatment drug use in individuals with substance use disorder who 

received treatment-as-usual, but craving did not mediate the link between negative affect 

and post-treatment drug use in those receiving MBRP. This was interpreted as evidence that 

the MBRP augmented the ability to experience aversive emotional states without using 

drugs. In a similar vein, subsequent work by Witkiewitz and colleagues demonstrated that 

mindfulness training weakened the relationship between craving and smoking behavior 

(Elwafi, Witkiewitz, Mallik, Iv, & Brewer, 2013). More generally, MBRP has shown 

promise vis-à-vis substance use outcomes—in a pilot study, Bowen and Marlatt (2009) 

found that undergraduate smokers who received mindfulness-based instructions (e.g., that 

they should picture urges to smoke as waves, and imagine riding them as they naturally 

move up and down, without attempting to change or eliminate the urges) in conjunction with 

one session of cue exposure treatment reported smoking fewer cigarettes across a 7-day 

follow-up period compared to those who received cue-exposure without instruction in 

mindfulness. Although more studies are needed to confirm the effectiveness of MBRP and 

fully characterize the associated mechanisms of change, these initial explorations indicate 

that it may be a very effective treatment approach.

A related form of treatment is Acceptance and Commitment Therapy (ACT), which tries to 

increase self-control by teaching clients to accept their internal states and to make behavioral 

decisions based on goals and not because they are trying to alter a thought or feeling 
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(Gifford et al., 2004). Recently, a series of randomized clinical trials has shown that ACT 

can be effective in treating a wide variety of substance abuse difficulties (Bricker, Bush, 

Zbikowski, Mercer, & Heffner, 2014; Bricker, Mull, et al., 2014; Bricker, Wyszynski, 

Comstock, & Heffner, 2013; Gifford et al., 2004; Gifford et al., 2011; Gonzalez-Menendez, 

Fernandez, Rodriguez, & Villagra, 2014; Hayes et al., 2004; Luoma, Kohlenberg, Hayes, & 

Fletcher, 2012; Petersen & Zettle, 2009; Smout et al., 2010; Stotts et al., 2012). For instance, 

in a randomized pilot study, there were no differences between ACT and nicotine 

replacement therapy immediately following treatment, but a larger percentage of those in the 

ACT group were still abstaining from smoking 1-year post-treatment (Gifford et al., 2004). 

Another randomized pilot study found that ACT was feasible to administer via telephone 

and that it (combined with nicotine replacement therapy) was more effective than telephone-

administered CBT (also combined with nicotine replacement therapy) for smoking 

cessation, as indicated by higher rates of abstinence at 6 months post-randomization 

(Bricker, Bush, et al., 2014). Thus, like MBRP, there is growing support for the efficacy of 

ACT for the treatment of addiction.

Connecting Mindfulness to Delay Discounting

Given the conceptual overlap between delay discounting and mindfulness researchers have 

begun to explore how these constructs relate to one another and potentially jointly influence 

impulsive behavior (Hendrickson & Rasmussen, 2013; Morrison, Madden, Odum, Friedel, 

& Twohig, 2014; Murphy & MacKillop, 2012). Using validated questionnaires, Murphy and 

MacKillop (2000) found that facets of impulsivity and mindfulness were positively and 

negatively related to alcohol misuse, respectively, and that certain aspects of impulsivity and 

mindfulness were negatively correlated with one another. In addition, mindfulness-based 

interventions do appear to have the capacity to alter delay discounting, at least in those who 

exhibit subclinical levels of impulsivity (Hendrickson & Rasmussen, 2013; Morrison et al., 

2014). For example, relative to a wait-list control condition, a brief (60–90 minute) 

acceptance-based training focusing on components of ACT reduced the extent to which 

undergraduates discounted delayed monetary rewards (Morrison et al., 2014). Although 

additional research is needed to characterize the nuanced associations among mindfulness 

and delay discounting, they appear to be connected in clinically meaningful ways.

To the extent that the effects observed in nonclinical populations (Hendrickson & 

Rasmussen, 2013; Morrison et al., 2014) extend to those with substance-related problems, 

one hypothesis is that mindfulness-based techniques may provide a way to address the 

excessive delay discounting associated with drug addiction by increasing the capacity to 

attend to and tolerate bouts of craving (the pull of an immediate reward) without using drugs 

(Elwafi et al., 2013; Witkiewitz et al., 2014), thereby allowing long-term goals (maintaining 

abstinence) to have a stronger influence on their behavior.

It is important to note, however, that not all studies have provided unequivocal support for 

the efficacy of mindfulness-based interventions for treating substance use disorders. For 

example, a randomized pilot trial of recovery house patients found no significant difference 

between treatment as usual and mindfulness-supplemented treatment in either self-reported 

addiction severity or urine toxicology at eight weeks and five months post-treatment 
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(Alterman, Koppenhaver, Mulholland, Ladden, & Baime, 2004). A potential unexplored, 

albeit unlikely, challenge to the efficacy of mindfulness is that, when attending carefully 

during a period of craving, some individuals may become overwhelmed by the urge to use 

drugs and experience greater difficulty remaining abstinent as a result. That is, some 

cravings may simply be too strong to resist without some more active intervention (Kalivas, 

Volkow, & Seamans, 2005; Sayette & Griffin, 2011). If this were the case, those who 

discounted the future most steeply might be especially vulnerable to experiencing instances 

of seemingly irresistible desire. Compelling evidence suggests that even brief lapses in 

abstinence attempts significantly increase the risk of a full relapse (e.g., Juliano, Donny, 

Houtsmuller, & Stitzer, 2006; Shadel et al., 2011). Given the high potential costs of 

succumbing to temptation for even a moment, it will be important to explore the possibility 

that mindfulness may be more likely to fail for steep-discounters.

Distraction-Based Strategies

Diametrically opposed to mindfulness, distraction approaches are, broadly, behavioral 

and/or cognitive coping strategies that instruct participants to exercise, change their physical 

location, or take part in some physical or mental activity to reduce the degree to which 

tempting situations or substance-related cues occupy the focus of their attention. Distraction 

is thought to work in large part by providing time for acute urges to naturally dissipate, or by 

directly reducing urge intensity (Kavanagh, Andrade, & May, 2005), decreasing the 

likelihood that someone will be driven by craving to use drugs. In support of this view, a 

study examining the relationship between different forms of coping and clinical outcomes 

among individuals seeking residential treatment found that the use of distraction 

longitudinally predicted reduced risk of full-blown relapse following treatment (Gossop, 

Stewart, Browne, & Marsden, 2002). In addition to being effective when used spontaneously 

(i.e., outside of the context of formal intervention), distraction techniques, when combined 

with cognitive skill building, have been shown to be efficacious for treating substance use 

disorders in a variety of population (Back, Gentilin, & Brady, 2007; Brown, Stetson, & 

Beatty, 1989; Curry & Marlatt, 1985; McHugh, Hearon, & Otto, 2010; Shiffman, 1984, 

1982). Whereas these analyses demonstrate the potential utility of distraction in abstaining 

from drugs, distraction is not the central focus of these approaches, so they cannot speak to 

the effectiveness of distraction as a stand-alone technique. However, an experimental study 

did find that in heavy drinkers distraction was better at reducing acute urges in response to 

alcohol-related stimuli compared to mindfulness (Murphy & MacKillop, 2014).

One recent theory that has placed more emphasis on distraction as a key technique for 

directly managing cravings and facilitating addiction treatment is the elaborated intrusion 

theory of desire developed by Kavanagh and colleagues (2005). According to their theory, 

desire states including drug craving involve initial intrusive thoughts that are triggered 

automatically (e.g., thoughts prompted by exposure to drug-related cues in the environment), 

followed by cognitive elaboration – “mentally embellishing” or “going beyond” the initial 

intrusive thoughts by seeking relevant information, which is then retained and manipulated 

in working memory. The cognitive elaboration of intrusive desire-related thoughts using 

non-automatic (effortful or controlled) cognitive processes – particularly through the use of 

visual imagery and working memory – is thought to be the key process that underlies the 
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maintenance of cravings/desires. For example, a smoker might imagine the taste and smell 

of a cigarette and wonder whether they have enough time to take a smoke break after having 

an intrusive thought triggered by finding a lighter in their pocket. One clinical implication of 

this framework is that interfering with the process of cognitive elaboration (especially by 

way of a competing task that occupies the cognitive resources required for visual imagery 

and working memory) should disrupt ongoing cravings. The theory therefore articulates one 

potential mechanism through which distraction can be used to reduce the intensity and 

duration of craving, and provides a straightforward framework for the development of novel 

interventions.

A growing body of research has provided support for the central tenets of the elaborated 

intrusion theory. Of particular relevance, several studies have demonstrated that craving 

states become less intense when individuals engage in competing tasks that involve 

visuospatial processing and/or working memory (for review, see May, Kavanagh, & 

Andrade, 2014). This includes work showing that engaging in a competing cognitive task 

reduces the strength of cravings for cigarettes (May et al., 2012; May, Andrade, Panabokke, 

& Kavanagh, 2010; Shorey, Brasfield, Anderson, & Stuart, 2013), food/drinks (e.g., 

Andrade, Pears, May, & Kavanagh, 2012; Kemps, Tiggemann, Woods, & Soekov, 2004; 

Kemps & Tiggemann, 2007, 2009), and naturally-occurring urges of an unspecified nature 

(Skorka-Brown, Andrade, & May, 2014). For example, May and colleagues (2010) found 

that a laboratory-based visual working memory task led to rapid and persistent reductions in 

cigarette craving among nicotine-deprived smokers. Therefore, as with mindfulness 

strategies, distraction based techniques appear to have great promise, although more 

research is needed to test the application of cognitive distraction strategies under clinically 

relevant conditions.

Connecting Distraction to Delay Discounting

Evidence for a link between distraction and delay discounting can be traced back to the 

seminal work on self-control conducted by Mischel and colleagues (Mischel & Ebbesen, 

1970; Mischel, Ebbesen, & Zeiss, 1972). In these studies, preschool children between the 

ages of three and five were presented with a choice between two food rewards: one that was 

less preferred but available immediately and one that was highly preferred but available only 

after a delay. Mischel and Ebbesen (1970) noted that some children spontaneously exhibited 

behaviors that diverted their attention from the immediately available food (e.g., covered 

their eyes, talked to themselves). It was speculated that these activities were a form of self-

distraction that facilitated the ability to wait for the highly preferred but delayed food.

Mischel and colleagues obtained support for their hypothesis in a series of follow up 

experiments in which they examined the effects of directly manipulating distraction on 

choice behavior. They found that children waited significantly longer for a more preferred 

but delayed reward when they were provided with a toy to play with or were encouraged to 

think about something enjoyable, relative to when they were not provided with such 

distractions (Mischel et al., 1972). In subsequent work, similarly beneficial effects of 

distraction were observed in a sample of slightly older children (aged 6 to 12) with “social 

adjustment and self-regulatory problems” (Rodriguez, Mischel, & Shoda, 1989). 
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Specifically, there was a strong positive correlation between the amount of time that the 

children spent looking away from reward cues (as coded by observers) and how long they 

elected to wait for the more preferred but delayed reward. There is even some indication that 

attentional redirection influences intertemporal choice in non-human animals, as research 

indicates that both pigeons (Grosch & Neuringer, 1981) and chimpanzees (Evans & Beran, 

2007) are more likely to wait for a more preferred (or larger) but delayed reward in lieu of a 

less preferred (or smaller) but immediately available reward when “distracted” using 

manipulations modeled after those used by Mischel and colleagues. Taken together, these 

studies demonstrate that distraction strategies can increase the capacity to resist the 

temptation of a short-term reward in favor of a better outcome in the future, as well as 

suggest that distraction can be used effectively by those lacking complex cognitive abilities.

According to Metcalfe and Mischel (1999), distraction facilitates the ability to delay 

gratification by shifting the balance of information processing away from the “hot” 

appetitive or consummatory features of a tempting stimulus or situation. Thus, distraction 

may be a useful way to (temporarily) reduce excessive delay discounting in addicted 

individuals because it decreases the strength of representations that provoke impulsive drug-

seeking behavior. One important feature of distraction is that it alters affective responses at 

an early stage of processing (Sheppes & Gross, 2011). Stated differently, distraction serves 

as “strong early selection filter” that reduces the extent to which incoming information is 

processed. This can be contrasted with strategies that operate at later processing stages, such 

as reappraisal. Because it targets early stage processing, distraction can change the response 

to provocative stimuli very quickly (e.g., see Paul, Simon, Kniesche, Kathmann, & Endrass, 

2013; Schonfelder, Kanske, Heissler, & Wessa, 2013; Thiruchselvam, Blechert, Sheppes, 

Rydstrom, & Gross, 2011). In addition, by blocking the processing of emotional information 

at an early stage, distraction has the advantage of being cognitively efficient (Sheppes & 

Gross, 2011; Sheppes, Catran, & Meiran, 2009).

Presumably in large part because they provide rapid relief without being cognitively 

demanding, distraction techniques are preferred by participants over alternative approaches 

to emotion regulation when the intensity of negative affect is high (Sheppes, Scheibe, Suri, 

& Gross, 2011). Thus, distraction may be most effective for those with the steepest delay 

discounting—that is, those who have the strongest pull toward immediate rewards—

particularly during moments of intense temptation. Results from a recent study examining 

the effects of cognitive load on self-regulation provide some support for this notion. In one 

of a series of experiments, Van Dillen and colleagues (2013) identified individuals who 

were particularly sensitive to being tempted by food cues in the environment, as indicated by 

elevated scores on a questionnaire. These highly sensitive participants exhibited less 

attentional bias for appealing food stimuli and were more likely to choose a healthy over an 

unhealthy snack when under high cognitive load than when under low cognitive load.

Nonetheless, one potential drawback of distraction strategies is that their effects are likely to 

be short-lived (Mullen & Suls, 1982; Sheppes & Gross, 2011). This could present as either a 

situation- or person-level problem. For instance, distraction may not be ideal if an episode of 

temptation persists for an extended period of time, or if the individual using it does not 

concurrently develop skills suitable for sustaining long-term behavioral change. Support for 
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these predictions can be found in pain management research. Participants experiencing 

recent-onset pain adapted better when coping by diverting their attention away from versus 

focusing their attention on their discomfort, whereas the reverse was true for chronic pain 

participants (Holmes & Stevenson, 1990). Similarly, emotion-processing research suggests 

that, although both distraction and the adoption of a “distanced” but attentive perspective (an 

approach conceptually similar to mindfulness-based strategies) temporarily attenuate the 

response to negative emotional material, only the latter produces lasting changes in the way 

that the material is processed (Kross & Ayduk, 2008). The short-term nature of distraction 

could pose an issue for those who are in most need of skill development—again, those with 

the steepest delay discounting. For such individuals, distraction alone is not likely to 

produce enduring changes in the neurocognitive processes that underpin their tendency to 

excessively devalue delayed rewards. In sum, distraction may be effective as a temporary 

solution for particular individuals in particular moments (e.g., those with particularly steep 

delay discounting in the midst of acute craving), but it may not be sufficient in the long-term 

as a sole or primary approach for the treatment of addiction.

Synthesis and Future Directions

Those seeking treatment for substance use often display both excessive delay discounting 

(e.g., Bickel & Marsch, 2001) and low levels of mindfulness (e.g., Shorey et al., 2013). 

Mindfulness-based techniques may offer a way to remediate both of these issues and may be 

especially beneficial for those who discount delayed outcomes most steeply. However, there 

is a possibility, as yet untested, that mindfully attending to the present may be risky for 

particularly steep discounters when faced with acute cravings. Distraction-based techniques 

are a potential solution to this quandary. Also having shown promise in substance use 

treatment (e.g., Back et al., 2007; Walker & Stephens, 2014), distraction therapies help to 

remediate cravings by diverting cognitive resources away from tempting stimuli. Therefore, 

distraction-based strategies may be more effective (at least temporarily) than mindfulness-

based ones for those with the most pronounced delay discounting because distraction 

techniques rapidly and efficiently defuse the bias toward smaller-sooner rewards that plague 

steep discounters.

A third – and perhaps most likely – possibility is that the implications of delay discounting 

for the relative effectiveness of mindfulness- and distraction-based techniques are more 

nuanced. It may be best to think of delay discounting as a critical variable to take into 

account along with situational factors (e.g., the strength of urges and client experiences) and 

phase of treatment when considering how best to employ mindfulness- and distraction-based 

techniques. For instance, mindfulness as a general strategy may offer the most benefit for 

individuals who are prone to excessive discounting but who are not currently experiencing 

unbearable cravings—such individuals may gain the most to benefit in the long-term from 

engaging in mindfulness practices during moments in which their cravings are manageable. 

Distraction may not be needed to meet their long-term goals under these conditions. In 

contrast, distraction-based techniques may be particularly useful as an acute ancillary 

strategy for preventing lapse (and eventual relapse) in clients prone to excessive delay 

discounting in a circumscribed set of conditions – e.g., early on in treatment, when the urge 
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to use drugs is too intense to combat, and/or when the costs associated with a potential 

failure of self-control are too high.

Accordingly, an integrative approach, in which mindfulness training is implemented to 

foster long-term changes and distraction is used selectively to deal with short-term crises, 

may have the broadest utility. We believe that the assessment of between- and within-

individual variability in delay discounting would offer valuable data for optimizing this kind 

of dual-pronged strategy. That is, in addition to facilitating the selection of individuals for 

whom such an approach may be most useful, the measurement of changes in delay 

discounting over time would potentially allow for tailoring which strategies are used by 

given individuals as their level of impulsivity and/or the demands of the situation change. 

Recent advancements in both the assessment of delay discounting (Koffarnus & Bickel, 

2014) and the ability to dynamically adjust and deliver interventions to individuals under 

naturalistic conditions (Heron & Smyth, 2010; Newman, Szkodny, Llera, & Przeworski, 

2011) have opened the door for such innovative possibilities. The ideas offered above are 

particularly ripe for future research, as, to the authors’ knowledge, no one has explored 

using a combined distraction-mindfulness approach for substance abuse disorders.

Due to extremely high rates of relapse in substance use disorders, it is important to consider 

other novel ideas, such as the one presented here, that might improve treatment success. To 

address the theoretical concepts in this paper, studies could explore the association between 

clients’ degree of delay discounting and treatment outcomes in existing programs that utilize 

either mindfulness or distraction-based approaches. For instance, randomized, controlled 

trials could be conducted explicitly comparing each treatment, with discounting as a 

potential moderating variable of treatment success. In addition, well-controlled trials might 

examine delay-discounting as a moderator of the impact of distraction versus mindfulness 

techniques used alone and in stages to determine what might work best for particular 

individuals. It is important to note that many of the predictions made in this review could be 

substantially refined by basic research on the precise nature of the relationship between 

delay discounting and craving; thus, studies seeking to explore such associations would be 

valuable for future expansion of this work. It also should be mentioned that we chose to 

conceptualize both mindfulness and distraction under a broad umbrella, with the former 

encompassing attention to and tolerance/acceptance of present experiences and the latter 

referring to the diversion of attention through either cognitive or behavioral means. It is 

conceivable (perhaps even likely) that delay discounting would have different implications 

across more narrowly-defined variants of these constructs (e.g., in relation to cognitive 

versus behavioral distraction or for nonjudgmental attention to versus acceptance of present 

experience). Research directly exploring these possibilities is needed. Notably, as delay 

discounting has been shown to be a trans-disease process (Bickel et al., 2012), it is likely 

that knowledge gained through such research would have implications for applying similar 

strategies in other behavioral domains (e.g., weight loss programs, compulsive gambling 

treatments). Contemplating future research becomes particularly exciting when one 

considers that both clinical and healthy populations could benefit from using delay 

discounting to choose the best self-control strategy the first time.
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