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Abstract: Research over the last two decades suggests that a wide range of substance and 

behavioral addictions may serve similar functions. Yet, co-occurrence of addictions has 

only been reported among a minority of addicts. “Addiction specificity” pertains to a 

phenomenon in which one pattern of addictive behaviors may be acquired whereas another 

is not. This paper presents the PACE model as a framework which might help explain 

addiction specificity. Pragmatics, attraction, communication, and expectation (PACE) 

variables are described, which may help give some direction to future research needs in  

this arena. 
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1. Introduction: Addiction as a Biopsychosocial Phenomenon Involving a Range of Different 

Behaviors 

For many years, researchers and practitioners have discussed various seemingly irrational behaviors 

that exhibit patterns of self-destruction similar to drug abuse [1-8]. Indeed, the concept of “addiction” 

has broadened in scope from referring to only physiologic processes related to drug misuse 

(pharmacodynamic tolerance and withdrawal) to a more elaborate biopsychosocial syndrome with 

commonalities across several behaviors. An overarching feature of the addictive process includes 

compulsively performing a behavior, for example, continuous drug taking, binge eating, gambling or 

working [2,4,9-14]. 

During the “addictive process” [2,4,5] initially one may pursue some course of action for appetitive 

effects such as pain reduction, affect enhancement, arousal manipulation, or fantasy. Over repeated 

engagement in the behavior, the individual becomes intensely preoccupied with the behavior despite 

diminishing appetitive effects [15,16]. Subsequently, the individual, if desiring to control or stop the 

behavior, experiences subjective loss control over when the behavior is initiated, how it is manifested, 

or when it will stop. Finally, one incurs negative consequences (e.g., social, role, physical, emotional) 

while continuing to engage in the self-defeating behavior. Stopping the behavior becomes difficult for 

several reasons, including having a lack of awareness of the “stimuli” or triggers that influence the 

behavior and the cognitive salience of immediate gratification relative to delayed adverse effects. That 

is, the behavior becomes increasingly more automatic and less under one’s control-ability [17-20]. At 

this point, the individual also may fear having to cope with day-to-day perceived stress and other life 

experiences upon cessation (possibly due to accumulation of addiction-related consequences, or having 

to endure “raw” emotional experiences without concurrent self-medication [5]), as well as having to 

suffer withdrawal-related phenomena [4,11,14]). Various substance and process/behavioral addictions 

appear to be intricately connected in terms of etiology, patterns of behavior, and consequences [12,21]. 

1.1. Patterns of Addiction Co-Occurrence 

While it is not entirely clear what differentiates addictive-prone from non-addictive prone  

behaviors [22], Sussman, Lisha and Griffiths [14] identified 11 relatively common behaviors that 

appear to have addiction propensity (tobacco use, alcohol use, illicit drug use, binge eating, gambling, 

internet use, love, sex, exercise, work, and shopping). That article reported the prevalence and co-

occurrence of these behaviors based on a systematic review of the literature. Data from 83 studies 

(each study n equal to or greater than 500 subjects) was presented and supplemented with smaller-scale 

data. The authors noted a 23% average co-occurrence among the 11 addictions (with a range from 10% 

to 50% overlap among 110 pairs of co-occurrence examined), and determined that approximately 50% 

of the U.S. adult population has suffered from signs of some type of addictive behavior over a  

12-month period, controlling for co-occurrence. Although there are some methodological limitations 

[14], their findings suggest that there is marked variability in the pattern of addiction co-occurrence. As 

examples, addictions to cigarettes, alcohol, and illicit drugs are highly associated with each other and 

with sex and love addiction, which also are highly associated with each other. In addition, gambling 

addiction is strongly associated with cigarette smoking addiction but not as much with illicit drug 
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abuse or dependence. Exercise addiction is moderately associated with eating, gambling, work, and 

shopping addictions but is more weakly associated with cigarette, alcohol, and illicit drug  

addictions [14]. 

One approach to classifying patterns of addiction co-occurrence purports three categories of 

individuals: (1) people who experience multiple addictions concurrently [11,14,23,24]; (2) people who 

experience substitute addictions; that is, where one addiction takes the place of a previously terminated 

addictive behavior in order to serve the same functions [11,25]; and (3) people who experience only 

one addiction in their lifetime [14]. However, even within the broad categories of multiple and 

substitute addictions, there is likely to be considerable differentiation; that is, individuals differ in the 

functions of addictions they suffer. For example, as was found among a sample of 543 mostly adult 

consecutive admissions to an addictions treatment center, addiction clusters appear to divide most 

generally into “hedonistic” (excitement/dominance motives, such as drug use, sex, love/relationship, 

gambling) and “nurturance” (providing for self or others motives, such as food, shopping, work, 

exercise) types of addictions [23]. 

Also, there has been some focus in the literature towards identifying the factors that explain a 

tendency for some individuals to develop co-occurring addictions [12,21,23,26,27]. For example, 

Carnes, Murray and Charpentier [21] presented ten different models of co-occurring addictions that 

they labeled “Addiction Interaction Disorder,” based on self-reported experiences of 1604 adult sex 

addicts. They identified several processes that account for co-occurring addictions, such as “cross 

tolerance” and “masking.” Cross tolerance occurs when one addiction causes a pre-existing tolerance 

to a second addiction such that the effects of the new addiction are dampened. “Masking” is where one 

addiction provides an alibi for another addiction (e.g., such as getting drunk prior to engaging  

in anonymous or casual sex). By contrast there has been relatively little attention directed  

towards explaining why some individuals are prone to some addictions, but not  

others (i.e., addiction specificity).  

1.2. Addiction Specificity and the PACE Model 

A concept that pertains to why some addictions may not co-occur within individuals may be labeled 

as “addiction specificity.” Addiction specificity is a phenomenon complementary to addiction  

co-occurrence. Overall, different people appear to show unique patterns of addiction and, while they 

struggle with one or more addictive behaviors, they may not have difficulty with other potentially 

addictive behaviors. There are people, for example, who develop problems with drugs and sexual 

behavior but who never experienced difficulties with gambling (e.g., never lose much money when 

gambling, do not gamble long hours or lose control of their gambling behavior.) The epidemiology of 

addiction specificity across substance and process addictions has not been conclusively quantified, 

though some good work on addiction clusters is now being examined and may pertain to addiction 

specificity as well as co-occurrence, see [23]. As previously mentioned, Sussman, Lisha,  

and Griffiths’ [14] review on addiction co-occurrence provides emerging support that patterns of 

addiction specificity are relatively prevalent.  

To date, no one model has been utilized to explain addiction specificity that considers the interplay 

between biological, environmental, situational, and learning factors. Although any individual may be 
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susceptible to developing an addiction, it is unlikely that one’s genetic profile alone could determine 

specificity of addiction. Nevertheless, genes influence neurobiological systems and, in turn, responses 

to reinforcers, and play a role in susceptibility to various appetitive behaviors, see [1,3,28,29]. For 

example, an individual may inherit a susceptibility to feel shy and then feel much better in social 

situations while engaging in some appetitive behavior, like alcohol use, possibly leading eventually to 

alcoholism [30]. However, acquisition of specific addictions versus others also involves exposure to 

unique social environmental experiences, and associative learning and memory processes resulting 

from those experiences, possibly leading to different behavioral phenotypes [18,31-33]. A 

comprehensive model of addiction specificity should consider the interplay among these variables, all 

which impact one’s tendency toward one addiction or set of addictions versus another. 

Figure 1. Diagram of the PACE model. 
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The PACE model was originally proposed by the lead author to explain the development of 

intimacy in relationships between two people from within the interpersonal attraction literature in 

social psychology [e.g., 34]. The variables that were formed from the interpersonal 

attraction/relationship development literature include residential propinquity and other practical 

variables which permit access to relationship development (“pragmatics”); physical attractiveness, 

speech tone, and personal habits which comprise how initially appealing persons will be to each other 

(“attraction”); sharing a common understanding of each other and of everyday experience 

(“communication”); and having cooperative expectations of each other (“expectation” [34]). Later on, 

the model was adapted and published as a means to describe the development of a relationship of a 

person with drug use [35] and, indeed, there are several similarities between the development of an 

entrenchment in an addictive behavior and the development of an intimate relationship [36]. As 

detailed below, this model provides a useful framework for understanding general processes that 

underlie specificity in the initiation and maintenance of addictive behaviors. Figure 1 depicts the 

current conceptualization of the PACE model. 

2. Results and Discussion 

2.1. Pragmatics 

Pragmatics variables operate to discern whether or not one can access a particular addictive 

behavior and then engage in this behavior regularly. Pragmatics involves four aspects. First, there must 

be a supply of the object of the addiction available in the environment (e.g., drug distribution point, 

gambling casino, brothel, potential love partner, workplace, gym). If not, no relationship with the 

“addiction object [behavior]” can develop. Case in point, addiction to the internet was not possible 

prior to wide availability of the internet [14]. Objects of addiction tend to be available along 

distribution routes, which permit easiest passage from a manufacture/product/service origin point and 

where (consequently) there tends to be higher consumer demand [8]. Changes in availability of an 

addiction object can increase or decrease prevalence of addictive behavior. At a macro-geographical 

level, the explosion of crack cocaine use in the late 1980s in the United States or decline in heroin 

supply and use in Australia and the west coast of Canada are but two examples of this common 

phenomenon [37-39]. At a micro-geographical level, distance from an addiction source or supply is 

associated with overall prevalence of the behavior as well as disordered forms of the  

behavior (e.g., regarding alcohol use and abuse [40]; regarding gambling and problem gambling [41]). 

Nevertheless, if the addiction object is available, then other pragmatics aspects must be considered. 

Second, one needs to be aware that there is a supply of the addiction object [service] available. In 

fact, perceived availability of the addiction object may be a more important predictor of behavior than 

objective measures of availability [40]. Promotion of the addiction object reaches the potential 

consumer by way of any number of channels (e.g., word of mouth, observation of sales, public venues 

such as clubs or bars, television advertisements, provider web sites, or even early evening news 

stories). “Channels of introduction” to the addictive behavior likely contain cues specific to that 

behavior and begin a process of differential exposure to and learning of information related to the 

context of the addiction [42], this perhaps being the earliest aspect of addiction specificity. For 
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example, beer advertisements and packaging may indicate where to purchase the product, suggest that 

when one drinks beer one drinks multiple beers on a drinking occasion, and suggest how much of the 

addiction object to purchase [8]. 

Third, an individual must have acquisition skills; that is, one needs to know how to obtain the 

addiction object from the source. An individual needs to be able to converse appropriately with people 

who possess the addiction object (e.g., drug, sex), how to bring up topics without being threatening 

(e.g., cost, location, type of service), and how to arrange an exchange (usually money for the object). 

Finally, an individual needs to have a means of exchange; that is, possess money or services to offer in 

return for the addiction object. For example, one can pay for a drug, provide a service as a drug 

transporter, or offer sexual favors, as means to procure one’s drug of choice. 

The means by which pragmatics influence addiction specificity are relatively intuitive—if the 

pragmatic variables are favorable to a trial of a potentially addictive behavior, the behavior is more 

likely to be initiated. The few current statements on specificity of addiction emphasize the importance 

of access and exposure to the addiction [12,27]. Of course, for some objects of addiction, such as 

food/binge eating, the pragmatics involved may render the behavior as a relatively easy one in which to 

engage, whereas some objects of addiction, such as heroin use, may be a relatively difficult one in which 

to engage [38,39]. However, many people have tried a variety of objects of addiction at least once. For 

example, by 12th grade 72% of youth in the U.S. have tried alcohol (55% have reported ever being 

drunk), 45% have tried cigarette smoking, and 47% of youth have tried an illicit drug (25% have tried 

an illicit drug other than marijuana [43]). A vast majority of the U.S. adult population (over 86%) have 

tried gambling at some time in their lives [44]. Most people have purchased shopping items “on 

impulse,” roamed the internet for a substantial amount of time, and looked at an erotic photo.  

Situational opportunity and curiosity predict that a particular addictive behavior will be engaged in 

at least once. However, it is doubtful that pragmatics per se is the critical factor that leads to addiction 

specificity, particularly if multiple channels of addiction are readily available. It is likely that other 

processes are critical in channeling the transition from initiation of behavior to escalation, 

maintenance, and excessive or compulsive engagement in a specific addictive behavior or set of 

behaviors. 

2.2. Attraction 

Attraction plays an important role in addiction specificity by impacting whether someone is likely to 

initiate and then continue engaging in an addictive behavior. Numerous variables can shape what 

determines if a behavior is attractive. These include individual difference variables that may influence 

selection of the addictive behavior. For example, some addictive behaviors (e.g., heroin, involving 

needle use) may be more normatively stigmatized [45] and, hence, less attractive to many persons. 

However, those relatively vulnerable to engage in such behavior may prefer relatively stigmatizing 

addictive behaviors as a prima facie expression of defiance [14,27]. More specifically, persons 

attracted to relatively stigmatized behaviors such as heroin injection may initially intensely enjoy the 

reputation they obtain (e.g., deviant peer group credibility), or the reactions to their behavior that they 

observe from others, as being beyond the chains of social restraint, expressed in the addiction [45,46]. 

These individuals also may be less attracted to addictive behaviors that are more socially  
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acceptable (e.g., shopping, internet). Conversely, those who are attracted to relatively deviant addictive 

behaviors may be interested in engaging in relatively deviant manifestations of other addictions. As 

examples, they may favor shoplifting as a form of shopping addiction or may become a workaholic sex 

worker (i.e., work long hours at a relatively “extreme” job). Of course, those individuals who are 

relatively less enticed by deviance might be attracted to fewer types of addictive behaviors [1,3,47]. 

Individual differences in the initial acute reinforcing effects of addictive behaviors can shape one’s 

attraction to these behaviors [1,3,15,16,48,49]. Indeed, there is marked between-person variability in 

the acute effects of a variety of addictive behaviors [50,51]. That is, for some individuals a behavior 

can result in extremely pleasurable experiences (e.g., high, rush, relaxation, stimulation, social and 

performance enhancement). For others the same behavior can result in severe aversive  

effects (e.g., anxiety, undersired sedation, social and performance impairment, dysphoria), or relatively 

few or weak acute effects (neither positive nor negative). For example, some East Asians have a gene 

variant that produces an enzyme that inadequately breaks down alcohol’s initial metabolite, aldehyde 

dehydrogenase, and hence, they tend to experience uncomfortable physiological reactions such as a 

flushing response, nausea, and headaches when drinking alcohol. Thus, East Asians may be less 

attracted to using alcohol in comparison to other substances, such as marijuana or nicotine [27]. 

Certain intrapersonal traits may impact initial sensitivity to specific addictive behaviors.  

Anhedonia—the incapacity to experience pleasure in response to natural rewards—is unlikely to 

increase propensity for behavioral/process addictions that produce relatively less positive reinforcing 

effects (e.g., sex, shopping [52]). By contrast, anhedonia is associated with increased sensitivity to the 

euphorogenic effects of stimulant drugs (e.g., amphetamine and cocaine [53,54]). This variation in 

enjoyment of different drugs or of other addictive behaviors may be similar to notions about using 

drugs as a means of self-medication [55,56] or for satisfying a biologically-based desire for stimulation 

as in sensation seeking [57,58]. 

Attraction also involves the experiential pleasantness ascribed to addictive behavior-related stimuli 

and context. That is, one may feel attracted to the sight, smells, sounds, tactile stimulation, or social 

stimuli inherent in the context of the addiction [10]. For example, researchers and practitioners have 

noted that drug addicts appear to become addicted to the routine of preparing and administering the 

drug, and contextual cues associated with the drug [6]. Overtime, and through associative learning and 

memory processes, contextual stimuli may come to represent appetitive effects associated with the 

behavior [18,33,59], affecting attraction to the behavior itself. Interestingly, accidental circumstances 

may lead to avoidance of or preference for that addictive behavior [60]. For example, acting in a highly 

shameful way or experiencing pain following an accidental fall while using marijuana for the first time 

may cue one to avoid its use, though not the use of other drugs. It is important to note that external 

cues for an addictive behavior may be unique to that addictive behavior, and, hence, related  

behavior-specific urges would be elicited in response to those external cues as well as the addiction 

object [6,61]. 

In some instances, the shaping of addiction specificity may involve extended access and 

involvement with a particular addictive behavior during a critical point in childhood or adolescence 

which may facilitate an intense attraction toward the behavior. Neural adaptations may be especially 

likely when one is most neurobiologically vulnerable during adolescence. It is at this time that there 
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exists relatively few higher-level inhibitory functions monitoring relatively greater motivational drive 

for novel experience and this may affect the course of an addictive behavior [62]. During adolescence 

some subcortical structures mature earlier and are more able to support the acquisition of appetitive-

type behaviors [63,64]. Thus, the behavior may be maintained by early maturation of brain structures 

able to support the behavior without executive inhibitory control processes overriding the behavioral  

tendencies [20]. 

Between-person differences in disliking cessation of an addictive behavior also may be important 

for explaining the specificity in whether or not one maintains an addictive behavior after a habitual 

pattern is already established. For example, there are reports of marked individual differences in the 

severity of withdrawal symptoms following discontinuation of an addictive behavior [65]. It is possible 

that an individual has a greater propensity to experience severe withdrawal after abstaining from one 

addictive behavior compared to another behavior [66]. In this case, he or she is likely to continue one 

type of behavioral pattern to avoid severe withdrawal, and as a result, manifests addiction specificity. 

2.3. Communication 

People tend to select social and physical environments that are similar to earlier experienced 

environments, which may shape life experiences in part by repetition of learned patterns of 

communication (e.g., Life Course Theory [67]). For example, youth who early-on have learned to 

express anger-related words or cuss words are relatively likely to expose themselves to persons and 

situations that involve risky behaviors including addictive behaviors such as drug misuse, gambling, or 

sexual behavior [8,68]. Further, it is possible that earlier life experiences, by perpetuating differential 

communications associated with addictive behavior, may prepare people for which types of addictions 

they pursue [42]. That is, early experiences with differential vocabularies can direct behavior toward 

specific addictive behaviors. For example, observing older siblings engaging in marijuana use may 

teach one the language associated with marijuana use (e.g., lighters, matches, bongs, rolling papers, 

pipes, or head highs versus body highs, inhaling), preparing one for how to use marijuana when one is 

older [69,70]. At the same time, if one does not learn the language associated with another addictive 

behavior and, hence, does not tend to think in terms of the language of the other addictive  

behavior (e.g., gambling addiction: bet, action, call, payout, all-in, ante, an arm, wad; [71]), then 

communication becomes engrained specific to one addiction (marijuana) but not another (gambling). 

There are several avenues by which communication processes may contribute to addiction 

specificity. Some people may originate from cultural backgrounds that cause them to feel comfortable 

or uncomfortable with taking part in the communication processes pertaining to a particular addiction, 

or lead them to be potentially unaware of words associated with the addiction. For example, Latter Day 

Saint or Baptist church members tend to avoid alcoholism or tobacco addiction and, in general, may be 

relatively likely to avoid discussion of these drugs [72]. 

As one continues to engage in an addictive behavior, a relationship develops that involves seeking, 

experiencing, and recovering from the effects of the addictive behavior. A system of communication 

about these aspects of the addiction may develop, encompass important features of one’s daily life, and 

call upon quite distinct personal and intergroup communication styles and techniques. For example, 

buying a drink in a bar requires different interpersonal communication skills than purchasing an ounce 
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of cocaine from a dealer. The interactions among drinkers occur within the continuum of accepted 

social practices where both distributor and consumer often operate within the law (depending on other 

variables such as if the customer is “cut off” at some point in drinking, drugs are permitted at a bar, or 

whether drinking and driving are involved). In contrast, cocaine use may place users in jeopardy of 

physical aggression or theft from peers, and both users and dealers may incur legal consequences, 

facilitating perhaps a different interactional style including “code words” to arrange a  

buy (e.g., someone may request buying a “cup of soup” to indicate one “rock” of crack [73]). In 

general, “insider speech” may develop to serve as a symbol of commonality and group identification 

pertaining to specific addictions within specific contexts [74]. 

As one becomes differentially socialized, one may become an “expert” in the language of the 

addiction and feel like a “regular” or someone who belongs in that context. One may comprehend 

addictive behavior-specific words that associate the behavior with life experiences and show an 

understanding of the language of the behavior (e.g., “4:20” is jargon that refers to marijuana use in the 

United States by many experienced users: the time of day to use, marijuana appreciation day; “hand 

release” refers to a sex worker bringing a client to orgasm by using a hand, whereas “half and half” 

refers to engagement in a combination of oral and vaginal sex). Interaction with agents of an addiction 

(e.g., card dealers, sex workers) or other addicts becomes embedded with a commonality of terms that 

refer to the behaviors, associated objects or paraphernalia, or subjective experience. The person may 

self-identify with addiction-related groups or activities (e.g., running clubs, pertaining to exercise 

addicts). Additionally, individuals with one addiction may communicate disparagingly about another 

addiction. For example, some methamphetamine users may operate within social contexts that ridicule 

people who drink alcohol or engage in other behaviors that are sedating or result in certain types of 

performance impairment (e.g., slurring words). Communication about the addiction, therefore, can be a 

way of forming or solidifying exclusive social relationships with other addicts or addictive object 

providers [75]. 

2.4. Expectations 

Various conceptualizations of the expectancy construct have been applied to research on addictive 

behaviors since Rotter [76] initially proposed expectancy theory. Expectancy as a construct relevant to 

addiction involves the anticipated consequences of behavior or beliefs held about the likelihood of 

appetitive effects [77-80]. In general, expectancies are subjective probabilities regarding the likelihood 

of achieving various outcomes by engaging in some behavior. In terms of the PACE model, addiction 

expectancies or expectations are beliefs regarding the likelihood that or extent to which an addictive 

behavior is providing solutions to experiential requests. One may expect or anticipate that the addictive 

behavior will provide specific outcomes such as helping one live life more comfortably in the 

immediate present (e.g., to lift self-esteem, complement well other daily activities, or provide a social 

lubricant effect [7,26,81]). 

There are several factors that contribute to development of specific expectancies for particular 

addictive behaviors. These include one’s genetically inherited sensitivity to the behavior [82], 

emotional disposition (e.g., individuals with social anxiety tend to hold expectancies that alcohol 

facilitates social performance [83]), or motivational state (e.g., those with weight concerns may hold 
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positive expectations regarding the appetite suppressing effects of tobacco [84]). Importantly, though, 

specific expectancies develop through the interplay of individual difference variables with vicarious 

social learning, as well as with direct experience. For example, hearing comments relevant to 

expectancies for reinforcement from alcohol predate teens’ first drinking experiences, and predict 

drinking onset [85]. 

Direct experience may refute, confirm, or enhance pre-use expectancies. The learned expectations 

and experiences of specific outcomes as they occur with a specific appetitive behavior likely play an 

important role in addiction specificity. For example, heavier drinkers differ from light drinkers on 

activation of expectancies of positive arousing effects versus sedating effects of alcohol [80,86,87]. 

Additionally, research suggests that individuals with a single addictive behavior (e.g., alcohol only) 

differ from those who engage in multiple addictive behaviors (e.g., alcohol and marijuana) in the 

degree to which they hold positive expectations about the second behavior, suggesting the possibility 

for an uncoupling of expectations across addictive behaviors [87]. For example, there may be positive-

sedating marijuana use expectancies that would be inconsistent with positive-arousing alcohol use 

expectancies. Some persons may prefer one drug over the other due to these different expectancies, 

with a preference for sedation or arousal. Others may use both drugs with the expectation that they can 

use them to fluctuate or balance out their level of arousal [8]. Experiences with addictive behaviors 

thus may create subjective physiological expectancies that are addiction-specific. 

Expectations associated with an addiction also may involve one’s perceptions of the social images 

(or general lifestyle characteristics) associated with participation in the behavior. For example, 

gambling or shopping addictions may be associated with social images of living luxuriously, love or 

sex addictions may be associated with social images of intimacy or social power, and marijuana 

addiction may be associated with living a countercultural lifestyle [e.g., 88]. In addition, perceptions of 

the gradient of reinforcement value functions portraying different addictive behaviors may vary in 

steepness, leading to selection of one addiction with a steeper gradient (more reinforcement value per 

unit time) over another [89]. Through any number of determinants of expectancy differentiation (e.g., 

mass media impact, family or peer social learning, experiences with an addictive behavior), social 

image expectations may take shape and impact addiction specificity. As an individual’s social activities 

begin to increasingly involve the addiction and other addicts or providers of the addiction, it may 

become possible to convince oneself that the addictive behavior does not interfere with and may even 

actually facilitate one’s daily activities. One may come to rely on a specific addiction, avoiding all 

others, if this addiction is perceived to meet many of one’s expectations for their life (e.g., there are 

people who might say that their life is “all right” as long as they have their marijuana). 

3. Future Research Needs and Conclusions 

While it is clear that addiction specificity is a phenomenon prevalent in the majority of the U.S. 

adult population who experience addiction problems [14], at least five research directions should be 

undertaken to better understand the parameters of addiction specificity or the PACE model as an 

explanatory device. First, hard epidemiologic data are lacking on addiction specificity [14]. That is, 

this empirical phenomenon is grossly understudied. Data need to be collected and examined across 

multiple addictive behaviors (and from diverse populations) to adequately assess the development of 
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addiction specificity [14]. In particular, it would be informative to obtain data on the trajectories of 

addiction specificity. That is, data comparing the age of onset, duration, recurrence, or recovery from 

different constellations of addictions would be beneficial for understanding how different patterns of 

addiction specificity might occur as well as assist in clinical intervention development. It is plausible 

that the developmental trajectories for different addictions vary. For example, it is possible that 

addiction to exercise develops quite slowly because it can takes years for one to get in good enough 

shape to be able to exercise excessively. On the other hand, addiction to cigarette smoking may occur 

rather quickly. Different steepness in trajectories may provide one reason why more people may 

become addicted to one behavior (e.g., cigarette smoking) versus another (e.g., exercise). In addition, 

possibly, people who become addicted to a lower trajectory addiction (e.g., exercise) may become 

addicted to other lower trajectory addictions (e.g., workaholism), at least more so than persons who 

tend to become addicted to high trajectory addictions. Treatment implications may vary in terms of 

focus on fear of loss of slowly gained “expertise” (e.g., exercise and work) versus instruction in 

delaying gratification (e.g., drug use). Certainly, these ideas are speculative [90, 91]. 

Second, empirical evidence further supporting or refuting operation of the PACE variables on 

addiction specificity is necessary. In particular, research is needed to discern separability of the four 

dimensions of the PACE model, and the interplay between them (e.g., interaction effects) in an effort 

to better understand how, and to what degree each make a contribution to addiction specificity. 

Empirical testing of the PACE model will require psychometrically sound measures for each 

dimension, which are not yet available. However, we suggest that measures of pragmatics should 

quantify the degree of accessibility of the supply of the addictive agent, the perceived awareness of 

supply sources, the level of acquisition skill that an individual possesses or perceives possessing, and 

the efficacy of the means of exchange used in the pursuit of the addictive behavior. Measures of 

attraction should allow for the differentiation between individuals with high preferences for a specific 

behavior from those with low preference towards the behavior. For example, one might be asked on 

rating scales how much they like the social context of the addictive behavior, the rituals involved in 

engaging in the behavior, or the way the behavior feels. Measures of communication should assess 

familiarity with an addiction-specific language. For example, one might be asked how much slang 

pertaining to an addictive behavior they think they know, how much slang they know that non-

participants in the behavior would be unlikely to know, or to what extent they tend to communicate 

differently with others who engage in the behavior versus those who don’t. The development of 

communication-type items is likely to require extensive qualitative and quantitative research to 

accurately gage communication regarding particular targets of addiction. 

Expectation variables will need to be operationalized carefully to establish clear parameters that 

differentiate it from the other PACE variables. For example, one may be asked to what extent the 

behavior met their expectations, or how likely it was that the behavior would result in specific 

outcomes (e.g., degree to which the behavior helps one achieve a desired social image, fits well within 

one’s daily activities). Such items would need to be differentiated from ones, for example, that asked to 

what extent the behavior felt good, or was liked (aspects of the attraction variable). Possibly, items that 

request subjective probability information and, in particular, information that is relatively cognitive 

(versus affective) in nature, would best delineate the expectancy dimension. Figure 1 is an attempt to 
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provide one means of conceptualizing how the PACE model components may relate to each other, but 

its function is heuristic at this point. Arguably, it is possible that overlap among some of the 

dimensions may exist and require some refinement in order to effectively differentiate the components 

(e.g., measurement of attraction versus expectations). This could potentially complicate understanding 

of the role each dimension serves in discriminating unique patterns of addiction. 

Third, assuming the usefulness of separating the four dimensions, the operation of the PACE 

variables may differ in relative importance across different addictive behaviors, which may or may not 

reflect the reinforcement valence of these behaviors. For example, pragmatics may be a relatively 

important determinant of relatively hard-to-locate addictive behaviors (e.g., injection drug use, perhaps 

regular alcohol use among preteens), but may not be as important a determinant of easy-to-locate 

behaviors (e.g., eating, alcohol use among adults). Some addictions may be attractive to a relatively 

small percentage of the population (e.g., exercise), whereas other behaviors may have wide appeal 

(e.g., food). It is highly likely that each addiction is associated with specialized words or slang. 

However, is also possible that relatively socially acceptable addictive behaviors (eating, working, 

exercise) have fewer words associated with them to disguise their manifestations from non-

participants. Finally, it is possible that different addictive behaviors are associated with different 

expectations (e.g., hedonism versus nurturance [23]). Examination of the relative importance of 

different PACE variables with different patterns of addiction specificity will require much work. 

Fourth, while the current paper generally focused on addiction specificity from an individual 

differences perspective, it is important to note that there may be different patterns of addiction 

specificity within individuals over time. That is, when an addiction or finite set of addictions is 

terminated, a second addiction or set of addictions may or may not emerge. Longitudinal studies that 

assess the chronicity and/or fluidity of addictions within individuals will provide valuable information 

regarding how effectively the model delineates specificity versus co-occurrence. The PACE model as 

presented herein does not address the temporal stability of one’ addiction specificity propensity, but we 

nonetheless acknowledge that within-person variability in cross-addiction tendencies is certainly 

possible. This is an important issue that should be addressed in future work. 

Finally, if the PACE model is useful in explaining addiction specificity then there also may be some 

clinical research implications. Understanding the association of PACE constituents with different 

individual addiction specificity trajectories may be useful for assessment research planning and 

treatment tailoring. For example, PACE information could be tested to potentially identify those who 

would benefit from interventions that target a single addictive behavior with a steep trajectory (e.g., 

nicotine replacement for tobacco) versus interventions which would be more useful for those prone to 

co-occurring addictions with a slower trajectory (e.g., learning new ways to manage anhedonia could 

benefit many different addictions). 

In summary, addiction specificity may be a complementary concept to addiction co-occurrence, 

identifying reasons for non-overlap among different patterns of addictive behaviors. We propose a 

PACE model, which delineates pragmatics, attraction, communication and expectation components as 

being a useful framework for investigation on the determinants of addiction specificity. Further 

research applying the PACE model to addiction specificity may eventually yield clinical applications 

that help reduce the public health burden associated with addiction. 



Int. J. Environ. Res. Public Health 2011, 8 

 

 

3411

Acknowledgements 

This paper was supported by grants from the National Institute on Drug Abuse (#sDA020138 and  

K08-DA025041).  

References and Notes 

1. Brewer, J.A.; Potenza, M.N. The neurobiology and genetics of impulse control disorders: 

Relationships to drug addictions. Biochem. Pharmacol. 2008, 75, 63-75. 

2. Goodman, A. Addiction: Definition and implications. Br. J. Addict. 1990, 85, 1403-1408. 

3. Goodman, A. Neurobiology of addiction: An integrative review. Biochem. Pharmacol. 2008, 75, 

266-322. 

4. Hatterer, L.J. The addictive process. Psychiatr. Q. 1982, 54, 149-156. 

5. Jacobs, D.F. A general theory of addictions: A new theoretical model. J. Gambl. Behav. 1986, 2, 

15-31. 

6. Marks, I. Behaviour (non-chemical) addictions. Br. J. Addict. 1990, 85, 1389-1394. 

7. Marlatt, G.A.; Baer, J.S.; Donovan, D.M.; Kivlahan, D.R. Addictive behaviors: Etiology and 

treatment. Annu. Rev. Psychol. 1988, 39, 223-252. 

8. Sussman, S.; Ames, S.L. Drug Abuse: Concepts, Prevention and Cessation; Cambridge 

University Press: New York, NY, USA, 2008. 

9. Faber, R.J.; Christenson, G.A.; de Zwaan, M.; Mitchell, J. Two forms of compulsive 

consumption: Comorbidity of compulsive buying and binge eating. J. Consum. Res. 1995, 22, 

296-304. 

10. Pelchat, M.L. Of human bondage: Food craving, obsession, compulsion, and addiction. Physiol. 

Behav. 2002, 76, 347-352. 

11. Schneider, J.P.; Irons, R.R. Assessment and treatment of addictive sexual disorders: Dependency 

relapse. Subst. Use Misuse 2001 36, 1795-1820. 

12. Shaffer, H.J.; LaPlante, D.A.; LaBrie, R.A.; Kidman, R.C.; Donato, A.N.; Stanton, M.V. Toward 

a syndrome model of addiction: Multiple expressions, common etiology. Harv. Rev. Psychiatry 

2004, 12, 367-374. 

13. Sunderwirth, S.G.; Milkman, H. Behavioral and neurochemical commonalities in addiction. 

Contemp. Fam. Ther. 1991, 13, 421-433. 

14. Sussman, S.; Lisha, N.; Griffiths, M. Prevalence of the addictions: A problem of the majority or 

the minority. Eval. Health Prof. 2011, 34, 3-56. 

15. Robinson, T.E.; Berridge, K.C. Mechanisms of action of addictive stimuli. Incentive-sensitization 

and addiction. Addiction 2001, 96, 103-114. 

16. Robinson, T.E.; Berridge, K.C. The incentive sensitization theory of addiction: Some current 

issues. Philos. Trans. R. Soc. B 2008, 363, 3137-3146. 

17. Bechara, A. Decision making, impulse control and loss of willpower to resist drugs: A 

neurocognitive perspective. Nat. Neurosci. 2005, 8, 1458-1463. 

18. Stacy, A.W.; Ames, S.L.; Knowlton, B. Neurologically plausible distinctions in cognition relevant 

to drug abuse etiology and prevention. Subst. Use Misuse 2004, 39, 1571-1623. 



Int. J. Environ. Res. Public Health 2011, 8 

 

 

3412

19. Tiffany, S.T. A cognitive model of drug urges and drug-use behavior: The role of automaatic and 

non-automatic processes. Psychol. Rev. 1990, 97, 147-168. 

20. Wiers, R.W.; Ames, S.L.; Hoffmann, W.; Krank, M.; Stacy, A.W. Impulsivity, impulsive and 

reflective processes and the development of alcohol use and misuse in adolescents and young 

adults. Front. Psychopathol. 2010, 1, 1-12. 

21. Carnes, P.J.; Murray, R.E.; Charpentier, L. Bargains with chaos: Sex addicts and addiction 

interaction disorder. Sex. Addict. Compuls. 2005, 12, 79-120. 

22. Lesieur, H.R.; Blume, S.B. Pathological gambling, eating disorders and the psychoactive 

substance use disorders. J. Addict. Behav. 1993, 12, 89-102. 

23. Haylett, S.A.; Stephenson, G.M.; Lefever, R.M.H. Covariation in addictive behaviors: A study of 

addictive orientations using the shorter PROMIS Questionnaire. Addict. Behav. 2004, 29, 61-71. 

24. Hirschman, E.C. The consciousness of addiction: Toward a general theory of compulsive 

consumption. J. Consum. Res. 1992, 19, 155-179. 

25. Sussman, S.; Black, D.S. Substitute addiction: A concern for researchers and practitioners.  

J. Drug Educ. 2008, 38, 167-180. 

26. Freimuth, M.; Waddell, M.; Stannard, J.; Kelley, S.; Kipper, A.; Richardson, A.; Szuromi, I. 

Expanding the scope of dual diagnosis and co-addictions: Behavioral addictions. J. Groups Addict. 

Recover. 2008, 3, 137-160. 

27. Iacono, W.G.; Malone, S.M.; McGue, M. Behavioral disinhibition and the development of  

early-onset addiction: Common and specific influences. Annu. Rev. Clin. Psychol. 2008, 4,  

325-348. 

28. Ames, S.L.; McBride, C. Translating genetics, cognitive science and other basic science research 

findings into applications for prevention of substance use. Eval. Health Prof. 2006, 29, 277-301. 

29. Nestler, E.J.; Landsman, D. Learning about addiction from the genome. Nature 2001, 409,  

834-835. 

30. Ducci, F.; Enoch, M.-A.; Funt, S.; Virkkunen, M.; Albaugh, B.; Goldman, D. Increased anxiety 

and other similarities in temperament of alcoholics with and without antisocial personality 

disorder across three diverse populations. Alcohol 2007, 41, 3-12. 

31. Ames, S.L.; Grenard, J.; Thush, C.; Sussman, S.; Wiers, R.W.; Stacy, A.W. Comparison of 

indirect assessments of association as predictors of marijuana use among at-risk adolescents.  

Exp. Clin. Psychopharmacol. 2007, 15, 204-218. 

32. Stacy, A.W. Memory association and ambiguous cues in models of alcohol and marijuana use.  

Exp. Clin. Psychopharmacol. 1995, 3, 183-194. 

33. Stacy, A.W. Memory activation and expectancy as prospective predictors of alcohol and 

marijuana use. J. Abnorm. Psychol. 1997, 106, 61-73. 

34. Huston, T.L. Foundations of Interpersonal Attraction; Academic Press: New York, NY,  

USA, 1974. 

35. Sussman, S.; Unger, J.B. A “drug abuse” theoretical Integration: A transdisciplinary speculation. 

Subst. Use Misuse 2004, 39, 2055-2069.  

36. Sussman, S.; Reynaud, M.; Aubin, H.-J.; Leventhal, A.M. Drug addiction, love, and the higher 

power. Eval. Health Prof. 2011, doi: 10.1177/0163278711401002. 



Int. J. Environ. Res. Public Health 2011, 8 

 

 

3413

37. Cornish, J.W.; O’Brien, C.P. Crack cocaine abuse: An epidemic with many public health 

consequences. Annu. Rev. Public Health 1996, 17, 259-273.  

38. Jiggens, J. Australian heroin seizures and the causes of the 2001 heroin shortage.  

Int. J. Drug Policy 2008, 19, 273-278. 

39. Wood, E.; Stolz, J.-A.; Li, K.; Montaner, J.S.G.; Kerr, T. Changes in Canadian heroin supply 

coinciding with the Australian heroin shortage. Addiction 2006, 101, 689-695.  

40. Bluthenthal, R.N.; Cohen, D.A.; Farley, T.A.; Scribner, R.; Beighley, C.; Schonlau, M.;  

Robinson, P.L. Alcohol availability and neighborhood characteristics in Los Angeles, California 

and southern Louisiana. J. Urban Health 2008, 85, 191-205. 

41. LaBrie, R.A.; Nelson, S.E.; LaPlante, D.A.; Peller, A.J.; Caro, G.; Shaffer, H.J. Missouri casino 

self-excluders: Distributions across time and space. J. Gambl. Stud. 2007, 23, 231-243. 

42. Akers, R.L.; Krohn, M.D.; Lanza-Kaduce, L.; Radosevich, M. Social learning and deviant 

behavior: A specific test of a general theory. Am. Sociol. Rev. 1979, 44, 636-655. 

43. Johnston, L.D.; O’Malley, P.M.; Bachman, J.G.; Schulenberg, J.E. Monitoring the Future 

National Survey Results on Drug Use, 1975-2008; National Institute on Drug Abuse: Bethesda, 

MD, USA, 2009; Volume I, pp. 40-44. 

44. Potenza, M.N.; Fiellin, D.A.; Heninger, G.R.; Rounsaville, B.J.; Mazure, C.M. Gambling: An 

addictive behavior with health and primary care implications. J. Gen. Intern. Med. 2002, 17,  

721-732. 

45. Le Bon, O.; Streel, E.; Tecco, J.; Hanak, C.; Hansenne, M.; Ansseau, M.; Pelc, I.; Verbanck, P.; 

Dupont, S. Personality profile and drug of choice: A multivariate analysis using Cloninger’s TCI 

on heroin addicts, alcoholics, and a random population group. Drug Alcohol Depend. 2004, 73,  

175-182.  

46. Moffitt, T.E.; Caspi, A.; Dickosn, N.; Silva, P.; Stanton, W. Childhood-onset versus adolescent-

onset antisocial conduct problems in males: Natural history from ages 3 to 18 years. Dev. 

Psychopathol. 1996, 8, 399-424. 

47. Freimuth, M. Addicted? Recognizing Destructive Behavior before It’s Too Late. Rowman & 

Littlefield Publishers, Inc.: Lanham, MD, USA, 2008. 

48. Di Chiara, G. Nucleus accumbens shell and core dopamine: Differential role in behavior and 

addiction. Behav. Brain Res. 2002, 137, 75-114.  

49. Haertzen, C.A.; Kocher, T.R.; Miyasato, K. Reinforcements from the first drug experience can 

predict later drug habits and/or addiction: Results with coffee, cigarettes, alcohol, barbiturates, 

minor and major tranquilizers, stimulants, marijuana, hallucinogens, heroin, opiates and cocaine. 

Drug Alcohol Depend. 1983, 11, 147-165.  

50. De Wit, H. Individual differences in acute effects of drugs in humans: Their relevance to risk for 

abuse. NIDA Res. Monogr. 1998, 169, 176-187. 

51. Pepino, M.Y.; Mennella, J.A. Factors contributing to individual differences in sucrose preference. 

Chem. Senses 2005, 30(Suppl 1), i319-i320. 

52. Leventhal, A.M.; Chasson, G.S.; Tapia, E.; Miller, E.K.; Pettit, J.W. Measuring hedonic capacity 

in depression: A psychometric analysis of three anhedonia scales. J. Clin. Psychol. 2006, 62,  

1545-1558. 

53. Tremblay, L.K.; Naranjo, C.A.; Cardenas, L.; Herrmann, N.; Busto, U.E. Probing brain reward 

system function in major depressive disorder: Altered response to dextroamphetamine.  

Arch. Gen. Psychiatry 2002, 59, 409-417.  



Int. J. Environ. Res. Public Health 2011, 8 

 

 

3414

54. Tremblay, L.K.; Naranjo, C.A.; Graham, S.J.; Herrmann, N.; Mayberg, H.S.; Hevenor, S.;  

Busto, U.E. Functional neuroanatomical substrates of altered reward processing in major 

depressive disorder revealed by a dopaminergic probe. Arch. Gen. Psychiatry 2005, 62,  

1228-1236. 

55. Khantzian, E.J. The self-medication hypothesis of addictive disorders: Focus on heroin and 

cocaine dependence. Am. J. Psychiatry 1985, 142, 1259-1264. 

56. Suh, J.J.; Ruffins, S.; Robins, C.E.; Albanese, M.J.; Khantzian, E.J. Self-medication hypothesis: 

Connecting affective experience and drug choice. Psychoanal. Psychol. 2008, 25, 518-532. 

57. Zuckerman, M. P-impulsive sensation seeking and its behavioral, psychophysiological and 

biochemical correlates. Neuropsychobiology 1993, 28, 30-36. 

58. Zuckerman, M. Behavioral Expressions and Biosocial Bases of Sensation Seeking; Cambridge 

University Press: New York, NY, USA, 1994.  

59. Wiers, R.W.; Stacy, A.W. Handbook of Implicit Cognition and Addiction; SAGE Publications: 

Thousand Oaks, CA, USA, 2006. 

60. Kensinger, E.A.; Garoff-Eaton, R.J.; Schacter, D.L. How negative emotion enhances the visual 

specificity of a memory. J. Cognit. Neurosci. 2007, 19, 1872-1887. 

61. Carter, B.L.; Tiffany, S.T. Meta-analysis of cue-reactivity in addiction research. Addiction 1999, 

94, 327-340. 

62. Chambers, R.A.; Taylor, J.R.; Poetnza, M.N. Developmental neurocircuitry of motivation in 

adolescence: A critical period of addiction vulnerability. Am. J. Psychiatry 2003, 160, 1041-1052. 

63. Giedd, J.N. The teen brain: Insights from neuroimaging. J. Adolesc. Health 2008, 42, 335-343. 

64. Giedd, J.N.; Lalonde, F.M.; Celano, M.J.; White, S.L.; Wallace, G.L.; Lee, N.R.; Lenroot, R.K. 

Anatomical brain magnetic resonance imaging of typically developing children and adolescents.  

J. Am. Acad. Child Adolesc. Psychiatry 2009, 48, 465-470. 

65. Leventhal, A.M.; Waters, A.J.; Boyd, S.; Moolchan, E.T.; Heishman, S.J.; Lerman, C.;  

Pickworth, W.B. Associations between Cloninger's temperament dimensions and acute tobacco 

withdrawal. Addict. Behav. 2007, 32, 2976-2989. 

66. Stewart, D.G.; Brown, S.A. Withdrawal and dependency symptoms among adolescent alcohol and 

drug abusers. Addiction 1995, 90, 627-635.  

67. Elder, G. Life Course and Human Development. In Handbook of Child Psychology; Lerner, R.M., 

Ed.; John Wiley & Sons: New York, NY, USA, 1998; Volume 1, pp. 939-991.  

68. Snyder, J.; Schrepferman, L.; Oeser, J.; Patterson, G.; Stoolmiller, M.; Johnson, K.; Snyder, A. 

Deviancy training and association with deviant peers in young children: Occurrence and 

contribution to early-onset conduct problems. Dev. Psychopathol. 2005, 17, 397-413. 

69. Bahr, S.J.; Hoffmann, J.P.; Yang, X. Parental and peer influences on the risk of adolescent drug 

use. J. Primary Prev. 2005, 26, 529-551. 

70. Hyde, J.P. The language game: “Rat” talk: The special vocabulary of some teenagers. Engl. J. 

1982, 71, 98-101. 

71. Available online: www.ildado.com/casino_glossary.html (accessed on 9 December 2010). 

72. Nace, E.P. Epidemiology of alcoholism and prospects for treatment. Annu. Rev. Med. 1984, 35, 

293-309. 

73. Moreno, J.A. Strategies for challenging police jargon testimony. Crim. Justice 2006, 20, 28-37. 



Int. J. Environ. Res. Public Health 2011, 8 

 

 

3415

74. Tong, V.; McIntyre, T.; Silmon, H. What’s the flavor? Understanding inmate slang usage in 

correctional education settings. J. Correct. Educ. 1997, 48, 192-197. 

75. Dalzell, T.; Victor, T. Vice Slang; Routledge: New York, NY, USA, 2008. 

76. Rotter, J.B. Social Learning and Clinical Psychology; Prentice Hall: Englewood Cliffs, NJ,  

USA, 1954. 

77. Goldman, M.S. Expectancy and risk for alcoholism: The unfortunate exploitation of a 

fundamental characteristic of neurobehavioral adaptation. Alcohol. Clin. Exp. Res. 2002, 26,  

737-746. 

78. Goldman, M.S.; Reich, R.R.; Darkes J. Expectancy as a unifying construct in alcohol-related 

cognition. In Handbook of Implicit Cognition and Addiction; Wiers, R., Stacy, A., Eds.; Sage 

Publications: Thousand Oaks, CA, USA, 2006; pp. 105-121.  

79. Goldman, M.S.; Brown, S.A.; Christiansen, B.A.; Smith, G.T. Alcoholism and memory: 

Broadening the scope of alcohol-expectancy research. Psychol. Bull. 1991, 110, 137-146. 

80. Reich, R.R.; Goldman, M.S. Exploring the alcohol expectancy memory network: The utility of 

free associates. Psychol. Addict. Behav. 2005, 19, 317-325. 

81. Goldman, M.S.; Darkes, J. Alcohol expectancy multiaxial assessment: A memory network-based 

approach. Psychol. Assess. 2004, 16, 4-15. 

82. McCarthy, D.M.; Brown, S.A.; Carr, L.G.; Wall, T.L. ALDH2 status, alcohol expectancies, and 

alcohol response: Preliminary evidence for a mediation model. Alcohol. Clin. Exp. Res. 2001, 25, 

1558-1563.  

83. Eggleston, A.M.; Woolaway-Bickel, K.; Schmidt, N.B. Social anxiety and alcohol use: Evaluation 

of the moderating and mediating effects of alcohol expectancies. J. Anxiety Disord. 2004, 18,  

33-49. 

84. Cavallo, D.A.; Smith, A.E.; Schepis, T.S.; Desai, R.; Potenza, M.N.; Krishnan-Sarin, S. Smoking 

expectancies, weight concerns, and dietary behaviors in adolescence. Pediatrics 2010, 126,  

e66-e72. 

85. Smith, G.T. Psychological expectancy as mediator of vulnerability to alcoholism.  

Ann. N. Y. Acad. Sci. 1994, 708, 165-171. 

86. Kramer, D.A.; Goldman, M.S. Using a modified Stroop task to implicitly discern the cognitive 

organization of alcohol expectancies. J. Abnorm. Psychol. 2003, 112, 171-175. 

87. Simons, J.S.; Dvorak, R.D.; Lau-Barraco, C. Behavioral inhibition and activation systems: 

Differences in substance use expectancy organization and activation in memory.  

Psychol. Addict. Behav. 2009, 23, 315-328. 

88. Holtgraves, T.M. Gambling as self-presentation. J. Gambl. Behav. 1988, 4, 78-91. 

89. Herrnstein, R.J.; Prelec, D. Melioration: A theory of distributed choice. J. Econ. Perspect. 1991, 

5, 137-156. 

90. Albrecht, U.; Kirschner, N.E.; Grusser, S.M. Diagnostic instruments for behavioral addiction: An 

overview. GMS Psycho Soc. Med. 2007, 4, 1-11. 

91. Lacy, J.H.; Evans, C.D.H. The impulsivist: A multi-impulsive personality disorder. Br. J. Addict. 

1986, 81, 641-649. 

© 2011 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/3.0/). 


