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Abstract
Impaired control over alcohol use may be defined as “a breakdown of an intention to limit
consumption in a particular situation” (Heather, Tebbutt, Mattick, & Zamir, 1993, p. 701) and has
long been considered an important feature of alcohol dependence. Evidence suggests impaired
control is highly relevant to young adult problem drinking. In the natural history of problem
drinking, impaired control tends to develop early and may predict alcohol-related problems
prospectively in undergraduates. Impaired control over alcohol use may be a facet of generalized
behavioral under-control specifically related to drinking. In particular, impaired control is
theoretically and empirically related to impulsivity. The question of whether impaired control
represents a facet of impulsivity or a related but separate construct requires further study.
However, theoretical arguments and empirical evidence suggest that there are unique qualities to
the constructs. Specifically, existing data suggest that self-report measures of impaired control and
impulsivity over alcohol use relate distinctly to problem drinking indices in young adults. Several
lines of future research concerning impaired control are suggested, using the impulsivity literature
as a guide. We conclude that impaired control is a valuable construct to the study of young adult
problem drinking and that measures of impaired control should be included in more young adult
alcohol studies. The extent to which impaired control over the use of other substances and
impaired control over engagement in other addictive behaviors are clinically relevant constructs
requires additional study.
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Impaired control over alcohol use constitutes “a breakdown of an intention to limit
consumption in a particular situation” (Heather, Tebbutt, Mattick, & Zamir, 1993, p. 701).
Difficulty limiting alcohol use may manifest itself as a diminished ability to avoid alcohol
use altogether or to control alcohol use once initial consumption has begun (Heather et al.,
1993; Kahler, Epstein, & McCrady, 1995). As far back as the 18th century, impaired control
has been viewed as an important feature of addictions (Levine, 1978), and continues to
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occupy a key place in recent definitions. O’Brien, Volkow and Li (2006) defined addiction
as “loss of control over intense urges to take the drug even at the expense of adverse
consequences” (p. 764, emphasis added). Though impaired control pertains to addiction in
general (American Psychiatric Association [APA], 2000), research on impaired control over
alcohol use is arguably more developed than in other addictive behaviors. Research suggests
impaired control’s relevance may extend to younger drinkers, who may not yet be addicted
(e.g., Chung & Martin, 2002; Leeman, Toll, Taylor & Volpicelli, 2009; Patock-Peckham,
Cheong, Balhorn, & Nagoshi, 20011).

Alcohol-related impaired control may be a facet of a more generalized failure of behavioral
control specifically related to drinking (Patock-Peckham et al., 2001). In particular, impaired
control is theoretically (Bickel & Marsh, 2001) and empirically (e.g., Nagoshi, 1999;
Patock-Peckham, King, Morgan-Lopez, Ulloa, & Filson Moses, 2011; Patock-Peckham &
Morgan-Lopez, 2006) related to impulsivity, a construct that may be defined as “a
predisposition toward rapid, unplanned reactions to internal or external stimuli with
diminished regard to the negative consequences of these reactions to the impulsive
individual or others” (Brewer & Potenza, 2008; Moeller, Barratt, Dougherty, Schmitz, &
Swann, 2001). Impulsivity is a complex, multi-faceted construct with relevance to a wide
range of psychiatric conditions including substance use disorders (Moeller et al., 2001). The
core components of impulsivity (e.g., choice, response and reflection components, as
reviewed in Verdejo-Garcia et al, 2008) have been found to relate differently to various
aspects of alcohol involvement and other addictive behaviors (Dick et al., 2010; Verdejo-
Garcia et al., 2008; Whiteside & Lynam, 2001). Though the constructs of impaired control
and impulsivity are related, data suggest that self-report measures of impaired control over
alcohol use and impulsivity relate distinctly to problem drinking indices in young adults.
These findings, along with other empirical data and theoretical reasoning, suggest that
impaired control and impulsivity represent independent constructs.

The theoretical value of the impaired control construct may be two-fold with these scenarios
being non-mutually-exclusive. Impaired control may be one way in which elevated problem
drinking risk is manifested in impulsive individuals. Findings in which impaired control
partially mediated relationships between impulsivity and alcohol involvement variables
among undergraduates support this notion (Leeman, Fenton, Kulesza, Stewart, Taylor, &
Copeland, 2009; Patock-Peckham & Morgan-Lopez, 2006; Patock-Peckham, King, Morgan-
Lopez et al., 2011). Impaired control may also uniquely capture risk related to behavioral
under-control among those who are not considered impulsive in their everyday lives. This
possibility is supported by findings that impaired control over alcohol use retained
significant relationships with alcohol involvement indices with impulsivity included in the
statistical models tested in each of the above studies. These issues will be addressed in detail
later in this manuscript.

Progressions of addictions have been characterized by shifts from impulsive, novelty-driven
or sensation-seeking behaviors toward compulsive or habit-driven behaviors (Brewer and
Potenza, 2008; Dalley, Everitt, & Robbins, 2011; Everitt & Robbins, 2005; Fineberg et al.
2010). As such, impaired control and impulsivity appear applicable to a broad range of
addictive processes, both substance- and non-substance-related. At the same time, impaired
control and impulsivity may differentially relate to various addictions. For example,
impulsivity-related constructs have been closely linked to addictive processes involving

1Nagoshi, Patock-Peckham and colleagues have utilized the term “drinking control” to refer to the ability to stop drinking (Nagoshi,
1999; Patock-Peckham, Hutchinson, Cheong, & Nagoshi, 1998; Patock-Peckham, Cheong, Balhorn, & Nagoshi, 2001; Patock-
Peckham, King, Morgan-Lopez, Ulloa, & Filson Moses, 2011; Patock-Peckham & Morgan-Lopez, 2006). Drinking control is the
polar opposite of impaired control and researchers utilizing the term “drinking control” have made use of an impaired control measure
valanced in the opposite direction. For consistency, we will utilize only the term “impaired control” throughout the rest of this review.
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stimulants, alcohol, cigarettes and gambling and arguably less so to other drug use behaviors
(e.g., MDMA/ecstasy) (Verdejo-Garcia, Lawrence, & Clark, 2008). The extent to which
relationships between impaired control and other addictive behaviors follow patterns similar
to impulsivity and its core components is a topic for future research. Evidence suggests
impaired control is relevant to conceptualizations of alcohol use behaviors. Further, alcohol
use is an issue of importance to young adult health (Johnston, O’Malley, Bachman, &
Schulenberg, 2011; Littlefield & Sher, 2009) and evidence points to a role for impaired
control in young adult drinking. Arguably, research on impaired control over other addictive
behaviors is not as well developed as it is for alcohol. For these reasons, we will focus this
review on impaired control over alcohol use.

The goal of this manuscript is to review relevant theory and data regarding impaired control
as a possible risk factor for problem drinking in young adults. The review will begin with a
more detailed description of the construct and a brief discussion of its history in the study of
addiction, particularly alcoholism. We then present evidence supporting impaired control’s
relevance to young adult alcohol use behavior. The important issue of impaired control’s
relationship to impulsivity and other aspects of behavioral under-control is then addressed.
In these earlier parts of the review, we focus our attention on issues of relevance to impaired
control for which there is empirical support. In a latter section, we outline a non-exhaustive
list of topics for future research on impaired control over alcohol use, using the impulsivity
literature as a guide. We conclude by considering implications of the material presented.

Background Regarding Impaired Control
Historically, the concept of impaired control has been considered particularly relevant to
alcohol use behaviors and disorders (Edwards & Gross, 1976; Jellinek, 1960; Levine, 1978;
O’Brien et al., 2006). Impaired control over alcohol use may relate to progression of
alcoholism as drinkers may experience difficulty limiting alcohol use early on, which may
later be experienced as habitual or compulsive (with an accompanying perceived inability to
stop using) with greater alcohol dependence severity (Modell, Mountz, Glaser, & Lee,
1993). Jellinek (1960) made “loss of control” once drinking sessions have begun the
defining characteristic of one subtype of alcoholism, the other being defined by an “inability
to abstain.” Later, Edwards and Gross (1976) included Jellinek’s subtypes in their definition
of the alcohol dependence syndrome, which more broadly influenced the Diagnostic and
Statistical Manual (DSM) substance dependence criteria (see Kahler et al., 1995 for a history
of the impaired control construct). Accordingly, two of the seven dependence criteria in the
4th edition text revision of the DSM (DSM-IV-TR, APA, 2000) relate to these aspects of
impaired control. Relevant terms pertaining to impaired control are summarized in Table 1.

Taken together, impaired control may be defined as difficulty limiting alcohol consumption
despite intent to do so with a diminished ability to avoid alcohol altogether and trouble
controlling alcohol use once it has begun representing important components (Heather et al.
1993). Thus the term “impaired control” subsumes Jellinek’s two alcoholism subtypes and
the two relevant DSM-IV substance dependence criteria (Kahler et al., 1995). Presently, the
term “impaired control” is favored over “loss of control,” based on the view that control
over addictive behaviors is relative, rather than absolute (Heather et al., 1993; Lyvers,
2000).

Competing notions of impaired control as a two-pronged (i.e., difficulty abstaining from and
controlling alcohol use once it has begun) and as a unitary construct are a source of
complexity in understanding the construct and its assessment. The notion of impaired
control having two components has some intuitive appeal. In addition, research in young
drinkers has shown noticeably differing rates of endorsement of the two DSM-IV criteria
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related to impaired control (e.g., Beseler, Taylor, & Leeman, 2010; Chung & Martin, 2002).
However, analyses of various self-report items pertaining to impaired control (Kahler et al.,
1995) and research on multiple-item, self-report measures (e.g., the Impaired Control Scale
[ICS; Heather et al., 1993] and the impaired control subscale of the Young Adult Alcohol
Consequences Questionnaire [YAACQ; Read, Kahler, Strong, & Colder, 2006]) have shown
that items assessing difficulty abstaining and controlling alcohol use once it has started tend
to be highly correlated. Moreover, self-report items of impaired control have similar
relationships to alcohol consumption variables and load onto single factors in factor
analyses. These results suggest impaired control is a unitary construct and many individuals
who report difficulty abstaining from alcohol also report trouble limiting use once it has
started (Kahler et al., 1995). Notably, impaired control is captured in one criterion in the
tenth revision of the International Classification of Diseases and Health Problems (ICD-10;
WHO, 1992) (Table 1). It is possible that disparities in results may be due, in part, to the
subjective element of impaired control contributing more to self-reports (e.g., “I have had an
irresistible urge to continue drinking once I started;” “I have found it difficult to resist
drinking even for a single day” [ICS; Heather et al., 1993]) than to diagnostic criteria, which
may be assessed by clinicians and are often rated in an “all or none” fashion, unlike rating
scales, which allow degrees of endorsement. Unless otherwise noted, “impaired control”
denotes a unitary construct encapsulating difficulty abstaining and/or controlling alcohol use
once it has begun.

Another issue that contributes to complexity in the assessment of impaired control is its
subjective component. Intentions to limit alcohol use--entirely (i.e., abstention) or to a
degree (i.e., moderate use)--are inherent in impaired control and introduce a subjective
aspect (Kahler et al., 1995; Heather, 1995). Impaired control is not merely a pattern of
frequent heavy drinking. Based on a series of analyses, Kahler et al. (1995) concluded “none
of the (impaired control-related) items were associated with a particular drinking pattern” (p.
1025). Rather, impaired control is a tendency for alcohol use to run counter to prior plans.
This subjective aspect presents a challenge in the measurement of impaired control via self-
report (Heather, 1995) and additional challenges when assessing impaired control
behaviorally as the same behaviors may reflect different levels of impaired control given
differences in intentions. This issue may introduce particular challenges for translational
research (e.g., how does one accurately assess limits set in rodents?). Consistently, many of
those whose drinking is problematic may not set limits on their drinking behaviors and thus
may not endorse impaired control (Chick, 1980).

The traditional retrospective report approach is typical in the assessment of impaired
control; thus, an important question is how commonly attempts to limit alcohol use are
endorsed by young adults. Sugarman and Carey (2007) found, on average, undergraduates
reported using more than half of the drinking control strategies in a self-report measure
within the past two weeks. This is consistent with reports from other investigators who have
found mean scores on measures of protective strategies to be at about the middle of the
possible range of scores (Martens, Martin, Littlefield, Murphy, & Cimini, in press; Palmer,
Corbin, & Cronce, 2010). These findings suggest some interest in limiting drinking among
undergraduates.

Relevance to Young Adult Problem Drinking
Impaired control may be an important construct in identifying which young drinkers are at
risk for problem drinking (Heather et al., 1993). Evidence suggests impaired control may
represent a risk factor for problem drinking in general (e.g., Heather et al., 1993), as well as
a prospective predictor of alcohol-related problems among young adults (Leeman, Toll et
al., 2009). These findings are important to consider from the perspective that neural circuitry
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supporting higher order self-regulation tends not to be fully developed in adolescents (Bava
& Tapert, 2010; Casey, Duhoux, & Cohen, 2010; Chambers, Taylor, & Potenza, 2003;
Rutherford, Mayes, & Potenza, 2010) and undergoes changes through young adulthood
(Wiers et al., 2007).

Young adult heavy drinking is a public health concern. According to the National
Epidemiologic Survey on Alcohol and Related Conditions (NESARC), 39% of 18-to-25-
year-olds reported heavy episodic drinking at least once in the past month (Harrison, Desai,
& McKee, 2008). This level of alcohol consumption is related to serious consequences, such
as traffic accidents (Hingson, Zha, & Weitzman, 2009; Yi, Williams, & Smothers, 2004).
While many young adults will “mature out” of heavy use by their mid-to-late twenties, a
minority will continue heavy use and may encounter clinically significant problems
(Jackson, Sher, Gotham, & Wood, 2001). Thus, additional research is needed to determine
which young adults may be at heightened risk of negative outcomes (Littlefield & Sher,
2009).

Impaired control over alcohol use emerges relatively early in the natural history of problem
drinking (Heather, 1995). Alcoholic adults asked to recount which dependence symptoms
developed the earliest frequently cite impaired control (Chick & Duffy, 1979; Langenbucher
& Chung, 1995). In adolescents, 93.5% of those meeting DSM-IV alcohol dependence
criteria endorsed the “larger/longer” criterion and 58.1% endorsed the “quit/control”
criterion (Table 1) (Martin, Kaczynski, Maisto, Bukstein, & Moss, 1995). In a high-risk
community sample of adolescent and young adult drinkers, “larger/longer” was the alcohol
use disorder (i.e., alcohol abuse or dependence) criterion most likely to be endorsed first
(32.9%) and to have lifetime endorsement (61.1%). “Quit/control” was also relatively
common (first symptom: 19.2%, lifetime: 34.9%) (Buu, Wang, Schroeder, Kalaida, Puttler,
& Zucker, in press). In a general community sample of adolescents and young adults in
Germany, “larger/longer” and “quit/control” were the third and fourth most commonly
endorsed dependence criteria (3.4% and 3%, respectively). For comparison, tolerance was
the most common at 13.1% (Behrendt et al., 2008). In a sample of undergraduates with
lifetime alcohol exposure, the “larger/longer” criterion was the second most commonly
endorsed in the past year (by 34.8%) after tolerance (45.6%). “Quit/control” was endorsed
less frequently (9.6%) (Beseler et al., 2010). Roughly similar endorsement was found in
another recent sample of undergraduate current drinkers: “larger/longer”: 43.7%, “quit/
control”: 8.1% (Hagman & Cohn, 2011).

Impaired control is relevant to young adult problem drinking via (1) alcohol-related
problems (i.e., negative consequences of alcohol use and dependence symptoms [White &
Labouvie, 1989]) and (2) heavy use. Heavy patterns could include “heavy episodic
drinking,” defined as five or more drinks on one occasion for males, four or more for
females (Wechsler, Moeyknes, Davenport, Castillo, & Hansen, 1995), or “binge drinking,”
defined as heavy episodic drinking occurring within two hours or less (NIAAA, 2004).
Difficulty limiting alcohol consumption may lead to heavy drinking in many cases (Leeman,
Fenton, & Volpicelli, 2007). In addition, individuals with difficulty controlling their alcohol
use will likely fail to constrain their drinking sufficiently to avoid negative consequences
(Patock-Peckham et al., 2001).

Significant relationships have been reported between impaired control and alcohol
involvement in adolescents and young adults (Table 2). Impaired control has been
implicated in the development of alcohol dependence in longitudinal studies involving
adolescents and young adults. Buu et al. (in press) concluded that early “quit/control” onset
was indicative of an initial stage of alcohol dependence in a high-risk sample of adolescents
and young adults. Behrendt et al. (2008) found that early “larger/longer” onset was
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associated with elevated risk of alcohol dependence in a German community sample.
Impaired control self-reports have also been incorporated into statistical models with other
key variables and have predicted unique variance in alcohol involvement among
undergraduates (Table 2). ICS scores during freshman year predicted frequency of heavy
episodic drinking and alcohol-related problems cross-sectionally (Leeman, Fenton, et al.,
2007) and alcohol-related problems prospectively during senior year in a model including
several other predictor variables including drinks per week, gender, sensation seeking and
expectancies of alcohol’s disinhibiting effects. ICS scores showed moderate stability from
freshman to senior year (Leeman, Toll, et al., 2009). In another study, ICS scores
significantly predicted alcohol-related problems but not alcohol consumption in cross-
sectional regression models (Nagoshi, 1999). In two other studies, ICS scores predicted
alcohol-related problems and alcohol consumption in cross-sectional path models (Patock-
Peckham et al., 2001; Patock-Peckham & Morgan-Lopez, 2006). In the latter study,
impaired control’s relationship to alcohol-related problems was somewhat stronger than its
relationship to alcohol use (Patock-Peckham & Morgan-Lopez, 2006).

In summary, impaired control has been associated with alcohol consumption and related
problems among young adults. Relationships to alcohol-related problems have been
particularly strong in several studies. Notably, impaired control has predicted unique
variance in problem drinking indices in statistical models including several other predictors
of drinking outcomes.

Relationships between Impaired Control and Impulsivity
Theory, self-report and limited pharmacologic evidence suggest that impaired control and
impulsivity are related. Impaired control could theoretically represent another facet of
impulsivity. While the term “impulsivity” has at times been used and defined loosely, more
recently it has been fractionated into specific components, such as response and choice
forms (Dalley et al., 2011; Dick et al. 2010; Potenza & de Wit 2010; Winstanley, Theobald,
Dalley, & Robbins, 2004). Response impulsivity has been defined as deficient inhibitory
control over reinforcing thoughts and behaviors (Verdejo-Garcia et al., 2008). Choice
impulsivity has been defined as a tendency to select immediate rather than delayed or
probabilistic benefits (Green & Myerson, 2009). A component of impulsivity involving
diminished reflection has also been described, defined as a failure to gather and evaluate
information optimally before making a decision (Kagan, 1966; Verdejo-Garcia et al., 2008).
Within these domains, self-report and behavioral assessments may not correlate significantly
(Krishnan-Sarin et al., 2007; Reynolds, Ortengren, Richards, & de Wit, 2006), suggesting
that how individuals react hypothetically and in real-life situations may vary. Given that the
focus of the present review is on impaired control and since the construct of impulsivity and
its relationship to alcohol involvement has been addressed thoroughly in several reviews
cited above, a full review of impulsivity is outside the scope of this manuscript.

There are theoretical commonalities between impaired control over alcohol use and
impulsivity that likely apply to multiple facets of the impulsivity construct. Impaired control
and impulsivity both involve difficulties maintaining control. Both constructs involve action
despite possible negative consequences. This is reflected in the aforementioned definition of
impulsivity (Brewer & Potenza, 2008; Moeller et al., 2001) and empirical relationships
among young adults between self-reported impaired control and alcohol-related problems
(Table 2). Theoretically, impaired control may be considered a facet of impulsivity with
impaired control representing a manifestation of impulsivity in the alcohol use/abuse realm
(Patock-Peckham & Morgan-Lopez, 2006; Patock-Peckham et al., 2001) and potentially, in
the use and abuse of other substances.
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Cross-sectional evidence in adolescents and undergraduates indicates significant, small-to-
moderate relationships between impaired control and measures tapping into response and
reflection impulsivity (correlations typically in the 0.20–0.30 range) (Table 3). Most of these
studies utilized samples of current alcohol users. To date, three self-report measures have
been utilized in this research: the impulsiveness subscale of the Eysenck Personality
Questionnaire, version 7 (I.7; Eysenck, Pearson, Easting, & Allsopp, 1985); the Barratt
Impulsiveness Scale, version 11 (BIS-11; Patton, Stanford, & Barratt, 1995) and the UPPS
Impulsive Behavior Scale, original version (Whiteside & Lynam, 2001). Dick et al. (2010)
equated the negative urgency subscale of the UPPS with the attentional impulsiveness
subscale of the BIS-11. Arguably, both pertain to response impulsivity while some negative
urgency items arguably pertain to reflection impulsivity as well. Similarities between the
Eysenck measure and the motor and nonplanning subscales of the BIS-11 have been noted
previously (Patton & Stanford, 2012). These measures arguably relate primarily to reflection
impulsivity.

Limited pharmacologic evidence suggests relationships between impaired control and
choice, response and reflection impulsivity. Modell, Mountz and Beresford (1990) proposed
impaired control may be triggered by impairment of inhibitory mechanisms in the striatum
resulting from acute dopamine release following alcohol use. Modell et al. (1993) obtained
some evidence supporting this position from a study of alcohol administration/self-
administration following injection of the D2-like receptor antagonist haloperidol or saline in
alcohol dependent individuals of varying ages who self-reported frequent impaired control.
Following haloperidol, participants reported significantly less impaired control (difficulty
resisting an alcoholic beverage if offered) following a priming drink of alcohol than when
the priming drink followed saline. After the priming drink, participants were allowed to self-
administer additional alcohol. Fewer subsequent drinks were consumed following
haloperidol than following saline. Dopaminergic activity has also been tied to response and
choice impulsivity (Jentsch & Taylor, 1999). Reduced dopamine D2/D3 (“D2-like”)
receptor availability has been related to higher overall BIS-11 (Patton et al., 1995) scores
(Buckholtz et al., 2010). Similarly, in rats, impulsive response on an attentional task was
associated with lower striatal D2-like receptor binding (Dalley et al., 2007). These findings
parallel observations that continued seeking and taking of substances may involve reduced
D2-like receptor availability (Volkow, Fowler, & Wang, 2003). Dopaminergic activity has
also been hypothesized to contribute to greater delay discounting (i.e., devaluation of distal
compared with more immediate rewards) in those with substance use disorders (Schultz,
2011). High concentrations of dopamine in subcortical areas are associated with rapid,
dominant, approach responses, while high concentrations in the cortex may serve to weaken
inhibitory control and increase response impulsivity. As Jentsch & Taylor (1999) and others
(e.g., Arnsten, 2007) have argued, homeostatic dopamine levels in specific brain regions
may influence cognitions and behaviors, including those involving self-control, such that
levels that are too high or too low are suboptimal. Given negative results for dopamine
antagonists in alcohol dependence treatment (Walter, Ramskogler, Semler, Lesch, & Platz,
2001), one should be careful in considering dopaminergic contributions to alcoholism,
particularly as potential targets for treatment development. Nonetheless, these findings
suggest a role for dopaminergic activity in impaired control over alcohol use and in multiple
forms of impulsivity.

While impulsivity and impaired control over alcohol use are related constructs, theoretical
arguments and empirical evidence suggest there are also unique qualities to the constructs.
These theoretical arguments likely apply to multiple forms of impulsivity as well. While
impulsivity is a general tendency that can affect myriad aspects of an individual’s life,
impaired control as defined here represents a tendency toward dysregulated response to
alcohol use specifically (Patock-Peckham, King, Morgan-Lopez et al., 2011) and possibly
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addictive behaviors by extension. Accordingly, those with impaired control over alcohol use
may not be impulsive in general. There are other examples of individual difference variables
related to alcohol response. For instance, evidence suggests non-dependent heavy drinkers
tend to self-report greater stimulation than non-dependent lighter drinkers, particularly on
the ascending limb of the blood-alcohol curve2 (Quinn & Fromme, 2011).

Another theoretical distinction between impulsivity and impaired control over alcohol use
concerns the limit setting aspect of impaired control. While impaired control entails lack of
adherence to an intention to limit drinking behavior, with impulsivity there need not ever be
any intent to limit behavior (Bickel & Marsch, 2001). Even if limit setting among those with
impaired control over alcohol use tends not to be successful ultimately, this inclination
toward self-regulation may distinguish it from impulsivity.

Existing data suggest that self-reported impaired control over alcohol use and forms of
impulsivity each have clinically relevant, distinct relationships to problem drinking indices
in young adults. In studies of undergraduates, statistical models suggest partial mediation of
relationships between self-reported Eysenck I.7 scores (Eysenck et al., 1985) and alcohol
use (Patock-Peckham & Morgan-Lopez, 2006) and between Eysenck I.7 scores and alcohol-
related problems (Patock-Peckham & Morgan-Lopez, 2006; Patock-Peckham, King,
Morgan-Lopez et al., 2011) by impaired control. Similarly, impaired control partially
mediated relationships between total score on the BIS-11 and binge drinking frequency and,
in separate analyses, between alcohol-related problems and the BIS-11 total score, and
specifically with the attentional and nonplanning BIS-11 subscales (Leeman, Fenton et al.,
2009). Evidence of partial mediation suggests that for some young adult drinkers, impaired
control may be a mechanism underlying the relationship between impulsivity and alcohol
involvement. Thus, impaired control may be one way in which problem drinking risk is
manifested in impulsive individuals. At the same time, significant, direct relationships
between impulsivity and alcohol involvement remained in these models. Impaired control
was a significant predictor of alcohol involvement variables with impulsivity included in the
model as well. This pattern of findings suggests that while impulsivity and impaired control
are related (Table 3), they make unique contributions to alcohol use and related problems.
The question of whether impaired control represents a facet of impulsivity or a separate but
theoretically related construct requires further study.

While impulsivity is arguably the aspect of behavioral under-control (see Sher & Trull,
1994) that is the most relevant to impaired control over alcohol use, other constructs are also
potentially relevant. Two constructs—self-regulation and sensation seeking—have been
studied in relationship to impaired control. Self-regulation has been defined as a tendency to
be able to plan and conduct efforts to achieve adaptive goals, often requiring delayed
gratification (Hustad, Carey, Carey, & Maisto, 2009). Low impaired control was found to
mediate negative relationships between generalized self-regulation and both alcohol use and
alcohol-related problems in undergraduates (Patock-Peckham et al. 2001). There is also
limited evidence that impaired control is related to sensation seeking, defined as “the
seeking of varied, novel, complex, and intense sensations and experiences, and the
willingness to take physical, social, legal, and financial risks for the sake of such
experiences” (Zuckerman, 1994, p. 27, emphasis in original). Leeman, Toll et al. (2009)
found moderate, significant cross-sectional correlations between impaired control and
sensation seeking at Time 1 (freshman year) and Time 2 (senior year) of a prospective study.

2The ascending limb of the blood alcohol curve reflects when more alcohol is being absorbed into the blood stream than is being
excreted from the body. Typically, this denotes the first 20–30 minutes of consumption when most individuals experience the
stimulating effects of alcohol. In contrast, the descending limb of the blood alcohol curve reflects when alcohol is being excreted at a
faster rate than it is being absorbed into the blood. Typically, the descending limb is characterized by the depressant effects of alcohol
consumption and may last for several hours depending upon peak blood alcohol concentration (McKim, 2006).
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Patock-Peckham, King, Backer-Fulghum et al. (2011) reported no significant path from
sensation seeking to impaired control in a structural equation model involving undergraduate
survey data. In summary, impaired control may relate to behavioral under-control constructs
besides impulsivity, but relatively few results are available.

Pertinent Research Questions Concerning Impaired Control over Alcohol
Use

While we have some knowledge of relationships between self-reported impaired control and
problem drinking in young adults and about relationships between impaired control and self-
reported impulsivity, a number of key questions have yet to be addressed. After examining
the relevant literature on impaired control over alcohol use and impulsivity, we arrived at the
list of research questions that will be addressed in this section. Data addressing these
outstanding questions could potentially enhance our understanding of impaired control.
Given the importance of impaired control to problem drinking risk in young adults, data
pertaining to these questions could also improve our understanding of problem drinking risk
and treatment in this population. Research on impulsivity has advanced a great deal, in part
through the use of a wide variety of research approaches including self-reports, laboratory
measures, neuroimaging and animal models (see Verdejo-Garcia et al., 2008, for a review).
The impulsivity literature will be used as a guide in outlining some key research questions
concerning impaired control over alcohol use.

Is Laboratory/Translational Research Concerning Impaired Control Possible?
Impulsivity research has benefitted from human and animal laboratory studies. In human
laboratory studies, many of which have involved young adults, participants have been
administered different doses of alcohol and then tested with various tasks indicative of
response (e.g., Fillmore, 2004; de Wit, Crean, & Richards, 2006) and choice impulsivity
(Reynolds et al., 2006). Impulsive task performance following alcohol administration has
also been tested as a predictor of ad libitum consumption (i.e., the participant chooses how
much alcohol to have within certain limits) in a subsequent session (Weafer & Fillmore,
2008). A recent series of studies has shown that young adults can be primed or trained to
respond in a disinhibited or inhibited fashion, and that these states relate to increased and
decreased subsequent alcohol consumption, respectively (Houben, Nederkoorn, Wiers,
Jansen, 2011; Jones, Guerrieri, Fernie, Cole, Goudie, & Field, 2011). Animal models have
offered valuable results, including high-ethanol-preferring mice making more impulsive
choices on a delay-discounting (i.e., choice impulsivity) task than low-ethanol-preferring
mice (Oberlin & Grahame, 2009). Animal models have also demonstrated that alcohol can
increase impulsive choices. This choice pattern was predictive of greater subsequent ad
libitum ethanol consumption (Poulos, Parker, & Le, 1998).

A human laboratory model of impaired control could be developed in which participants are
allowed to self-administer alcohol in a manner that adheres to or violates a limitation, which
would be associated with alternate reiniforcement or punishment (e.g., gain or loss of
money). Translational alcohol research is of great value (Crabbe, 2010; Leeman, Heilig,
Cunningham, Stevens, Duka, & O’Malley, 2010); however, development of an
accompanying animal model could be complex given that a limit on alcohol use cannot be
conveyed directly to or by animals. Perhaps animals could be trained to self-administer
alcohol first and then subsequently, a punishment for greater than moderate consumption or
an alternate reward (e.g., food) for adhering to moderate levels could be introduced. An
animal’s lack of ability to drink moderately could be indicative of impaired control.
However, the extent to which such models could distinguish impaired control from choice
impulsivity warrants careful consideration.
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Testing animals and humans on both the ascending and descending limb of the blood
alcohol curve would be important given findings that some effects of alcohol (e.g., stimulant
and sedative effects; Quinn & Fromme 2011) may be relatively stronger or weaker
dependent upon the limb of the curve. Alcohol-related cognitive and behavioral impairment
has also been found to differ based on limb of the blood alcohol curve in young adults
(Ostling & Fillmore, 2010). These factors have all been found to relate to amount of alcohol
consumed and consequently may be relevant to impaired control over alcohol use.

These types of laboratory models would be valuable for multiple reasons. Such models
would be helpful in further elucidating relationships between impaired control and
impulsivity (see below) and for testing, on a preliminary basis, treatments (i.e.,
pharmacotherapies in animals and humans and counseling modalities in humans) that may
ameliorate impaired control over alcohol use. Laboratory models would also offer a means
of testing relationships between impaired control and variables pertaining to alcohol-related
reinforcement. These include craving (Addolorato et al., 2005; Rodd, Bell, Sable, Murphy,
& McBride, 2004), cue-induced alcohol consumption (Cooney, Litt, Morse, Bauer, &
Gaupp, 1997; Pickering & Liljequist, 2003), alcohol priming effects (de Wit 1996; 2000),
stimulant effects of alcohol (Crabbe, Bell, & Ehlers, 2010; Morean & Corbin, 2010) and
consumption in response to stress (Sinha, 2001; Volpicelli, 1987) for both humans and
animals and alcohol-related expectancies (Jones, Corbin, & Fromme, 2001) and motives
(Cooper, Russell, Skinner, & Windle, 1992) for humans. Given their reinforcing qualities
and relationships to increased alcohol use, relevance of these variables to impaired control
seems likely. These variables could be assessed in the course of laboratory studies should
such models of impaired control be developed. Lastly, unlike cross-sectional self-report
studies, research involving laboratory models can be used to draw conclusions regarding
impaired control as a cause of alcohol use in general and rapid or heavy use, in particular.

How Does Impaired Control Relate to Laboratory Measures of Impulsivity?
Alcohol use has been found to increase both response and choice impulsivity (Dick et al.,
2010; Perry & Carroll, 2008; Verdejo-Garcia et al., 2008). One or more of these cognitive
effects may increase the likelihood of impaired control over alcohol use. The effect of even
small-to-moderate doses of alcohol (equivalent to one or two drinks; Weafer & Fillmore,
2008) on response impulsivity (Fillmore, 2004; Marczinski, Abroms, Van Selst, & Fillmore,
2005; de Wit, Crean, & Richards, 2006; Marczinski & Fillmore, 2005b; Mulvihill, Skilling,
& Vogel-Sprott, 1997; Ostling & Fillmore, 2010; Perry & Carroll, 2008) may make it
difficult for some drinkers to ignore salient, alcohol-related cues (Bechara, 2005; Bond,
1998; Field et al., 2010) or resist urges to drink further (de Wit, 2000). It is potentially
problematic that behavioral activation (i.e., appetitive, approach behaviors, see Carver &
White, 1994; Gray, 1987; Houben et al., 2011; Wiers et al., 2007) remains relatively stable
following low-to-moderate alcohol doses (de Wit et al., 2000; Gauggel et al., 2010;
Marczinski & Fillmore, 2005a; Miller & Fillmore, in press; Mulvihill et al. 1997), while
inhibitory control declines (Weafer & Fillmore, 2008). Accordingly, one’s ability to seek
alcohol may remain intact while the ability to inhibit this impulse and maintain limits on
alcohol use may be compromised. Further, alcohol’s negative effects on controlled, effortful
cognitive processes (Abroms, Gottlob, & Fillmore, 2006; Giancola, Josephs, Parrott, &
Duke, 2010) may make it difficult for some drinkers to utilize cognitions that facilitate
controlled drinking (e.g., moderate drinking strategies, reasons for limiting drinking) (Finn
& Hall, 2004). Animal and human evidence suggests that accentuation of choice impulsivity
may require higher alcohol doses than response impulsivity (Poulos et al., 1998; Reynolds et
al., 2006). Thus, after consumption of greater quantities of alcohol, longer-term
consequences could be ignored in favor or more immediate rewards related to alcohol use.
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Future research could examine relationships between these cognitive impairments and
impaired control over alcohol use directly, with the use of laboratory measures of
impulsivity. Several different types of studies could be conducted. Correlational studies
would provide some insight into the magnitude of relationships between self-reported
impaired control and performance on tasks assessing response impulsivity (e.g., go/no-go
and stop-signal tasks) and impulsive choice (e.g., delay-discounting tasks). These laboratory
measures could also be incorporated into alcohol administration studies. Following baseline
completion of an impaired control self-report and a battery of laboratory measures, an
approach similar to that of Modell et al. (1993) could be utilized. A priming dose of alcohol
could be administered followed by a rating of impaired control (i.e., perceived difficulty in
limiting consumption should more alcohol be offered) and completion of the same
laboratory measure(s). Changes in self-reported impaired control could be related to
decrements in task performance following alcohol administration. Again, like Modell et al.,
subsequent ad libitum consumption could be offered, followed by additional impaired
control ratings and laboratory measure completion. This added step would allow for
examination of relationships between further changes in task performance and patterns of
consumption potentially indicative of impaired control. Tasks assessing impulsive choice or
response could be incorporated into studies utilizing human and animal laboratory models of
impaired control, should those be developed. This would allow for possible translational
research to explore further relationships between impaired control and core components of
impulsivity.

Is Impaired Control a Longitudinal Predictor of Problem Drinking?
Longitudinal research has determined that impulsivity and related constructs assessed during
childhood are predictive of subsequent problem drinking in late adolescence/early young
adulthood (Mezzich, Tarter, Feske, Kirisci, McNamee, & Day, 2007) and late young
adulthood (Hicks, Iacono, & McGue, 2010). In an adult sample of non-dependent, heavy
drinkers (baseline mean age of 37.7 years), high self-reported impulsivity on the BIS-11
(Patton et al., 1995) and longer stop-signal reaction times on a stop-signal task (Logan,
1994) were predictive of elevated risk for development of alcohol dependence at a 4-year
follow-up (Rubio et al., 2008).

There is limited evidence supporting impaired control as a prospective predictor of problem
drinking in a community sample of adolescents/young adults (Behrendt et al., 2008) and in
undergraduates (Leeman, Toll et al., 2009). The impaired control subscale of the YAACQ
predicted frequency of any alcohol consumption and heavy alcohol use in a short-term
prospective study (Read et al., 2007). There is also one prospective, intervention study
finding in young adults (see below) of which we are aware. These findings suggest that self-
reported impaired control assessed relatively soon after onset of alcohol consumption (e.g.,
during adolescence) may predict problem drinking subsequently. However, more long-term
longitudinal studies are needed in order to make definitive conclusions regarding the
possibility that impaired control over alcohol use may have a causal role in subsequent
problem drinking.

Can Impaired Control Be Reduced in the Course of Alcohol Treatment?
While impaired control measures are arguably under-utilized in young adult alcohol studies
in general, when they are included it is typically as a predictor (e.g., Nagoshi, 1999;
Leeman, Toll et al., 2009) or as a mediating variable along the alcohol-related problems
pathway (Patock-Peckham et al., 2001; Patock-Peckham & Morgan-Lopez, 2006; Patock-
Peckham et al., 2011). Yet, there is scant evidence regarding impaired control as an outcome
in young adult alcohol research. This pattern parallels the historical use of impulsivity
constructs; however, recent studies have suggested that self-reported impulsivity may
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change over time (Littlefield, Sher, & Wood, 2010) and that both self-report and behavioral
measures of impulsivity may change during treatment (Blanco et al., 2009; Grant,
Chamberlain, Odlaug, Potenza, Kim, 2010; Potenza, Sofuoglu, Carroll, & Rounsaville,
2011) and thus might represent important treatment targets for addiction research. In
correlations and cross-sectional models, several variables relate to impaired control in young
adults including alcohol-related expectancies (Nagoshi, 1999; Leeman, Toll et al., 2009) and
motives (Leeman, Fenton et al., 2007). The testing of models utilizing treatment and other
prospective data to predict impaired control would allow for more definitive determinations
of which variables are related to impaired control and which may predict its onset. Research
regarding which variables concerning alcohol-related reinforcement (e.g., craving, stimulant
effects) predict impaired control may be particularly important.

Interventions designed for young adult heavy drinkers, such as Brief Alcohol Screening and
Intervention for College Students (BASICS; Dimeff, Baer, Kivlahan, & Marlatt, 1999),
attempt to enhance drinking control. Thus, impaired control may represent an important
alternate outcome measure for studies testing such interventions. Accordingly, YAACQ
impaired control subscale scores decreased significantly in incoming undergraduates one
month after a brief, web-based intervention, in comparison with an assessment-only control
(Hustad, Barnett, Borsari, & Jackson, 2010). Another clinical implication is that
endorsement of “problems with controlling drinking” predicted interest in an alcohol
reduction clinical trial involving opiate antagonist naltrexone in a university survey
(Leeman, Corbin, Fucito, Urwin, & O’Malley, 2011).

How Is Impaired Control Initiated During a Drinking Session?
Self-reported impaired control relates to various measures of alcohol involvement in young
adults (see Table 2). Currently, little is known regarding how impaired control becomes
activated during a drinking session. Modell et al. (1993) showed increases in self-reported
impaired control following initial drink consumption; however, little is known about the
manner in which various factors act separately or in combination to increase or decrease
impaired control. Relevant variables include cognitive impairments triggered by alcohol use
(see above), social/interpersonal factors (e.g., peer pressure), academic or work demands
(e.g., having/not having an early work day or exam the next day); aspects of the
environment (e.g., availability of a designated driver); behavioral economic factors (e.g.,
cost of alcohol) and religiosity. Human and animal laboratory models could be utilized to
address at least some of these factors in “real time.” Ecological momentary assessment
techniques (see Shiffman, Stone, & Hufford, 2008) in humans could also enable relevant
data collection “in the field” during drinking sessions.

What Regions of the Brain and Neurotransmitter Systems Tend To Be Compromised?
Little work has been done to relate impaired control directly to brain function or
neurotransmitter systems, with the exception of Modell and colleagues’ work (1990; 1993)
concerning relationships between dopaminergic function and impaired control. Research on
impulsivity and research linking alcohol use to particular neurotransmitters or brain regions
may help guide future research. Reviewing the multiple neurotransmitter systems and brain
regions relevant to impulsivity and substance use and addiction is outside the scope of this
manuscript (see Brewer & Potenza, 2008; Verdejo-Garcia et al., 2008 for recent reviews).
Briefly, multiple neurotransmitter systems (e.g., dopaminergic, serotonergic, noradrenergic,
glutamatergic, and opioidergic) have been implicated in impulsivity and addictions, and
multiple neural systems involving cortical, subcortical and/or limbic structures appear
relevant to impulsivity and addictions. Specifically, structural (e.g., volumetric), functional
(involving functional magnetic resonance imaging), ligand-based (e.g., using positron
emission tomography), and white matter (e.g., diffusion tensor imaging) studies have linked
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impulsivity to brain structure/function to impulsivity and addictions, and these studies
provide a framework to test how impaired control might relate to different stages and extents
of alcohol use.

Criticisms and Implications Regarding Impaired Control
Evidence suggests impaired control is particularly relevant to young adult drinkers. The
prevalence of reports of impaired control by young drinkers with relatively brief drinking
histories and by those who do not drink excessively has raised concerns that impaired
control may not consistently reflect compulsive use indicative of addiction (Caetano, 1999;
Chung & Martin, 2002; 2005). Caetano (1999) analyzed reasons for endorsement of DSM-
IV alcohol dependence criteria by adult current drinkers in two national samples and
expressed concern due to frequent attribution of social motives underlying endorsement of
both impaired control criteria. Among adolescents in addiction treatment programs, Chung
and Martin (2005) also found frequent attribution of social factors underlying “larger/
longer” endorsement.

Impaired control is often endorsed by young people who do not drink compulsively, and this
may reflect impaired control’s value as an early predictor of problem drinking. More
specifically, impaired control may relate to progression of alcoholism as drinkers may
experience difficulty limiting alcohol use early on, which may later be experienced as
habitual or compulsive (Modell et al., 1993). It may be that the majority of problem drinking
young adults are at this earlier stage in which they are beginning to experience some
difficulty limiting their use, but have not yet reached compulsive or addictive use. This also
fits with the modern notion of impaired control as being on a continuum, not absolute
(Heather et al., 1993; Lyvers, 2000).

While attribution of social motives to the endorsement of impaired control may be viewed as
concerning, the aforementioned findings of impaired control accounting for unique variance
in alcohol involvement and problem drinking indices (see Table 2) argues against substantial
confounding by social motives and other related variables. According to Caetano (1999),
part of the reason for concern regarding social motives is that these motives tend not to
typify compulsive drinking. In young adults, a great deal of high-risk drinking occurs in
social contexts. Drinking games (Borsari, 2004) and extreme binge drinking as part of 21st

birthday celebrations (Rutledge, Park, & Sher, 2008) are two examples. Therefore, drinking
attributed to social factors should not be dismissed as non-problematic, especially among
young adults.

In conclusion, impaired control is a valuable construct to the study of young adult problem
drinking. In the natural history of problem drinking, impaired control appears to be one of
the earliest symptoms to develop. The question of whether impaired control over alcohol use
most appropriately represents a facet of impulsivity or a separate but related construct
requires further research. However, data suggest that self-report measures of impaired
control have clinically relevant, distinct relationships to problem drinking indices in young
adults as compared to multiple self-report measures of impulsivity. Despite these data,
structured measures of impaired control are infrequently used in alcohol studies of young
adults. At a minimum, existing data suggest that impaired control should be assessed
routinely in studies as a possible predictor, mediator and/or outcome variable, particularly in
studies involving young adults. Given the brief length of reliable, valid self-report measures
(e.g., the ICS and the impaired control subscale of the YAACQ), assessment of impaired
control is also practical.

Leeman et al. Page 13

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Acknowledgments
Dr. Potenza has received financial support or compensation for the following: Dr. Potenza has consulted for and
advised Boehringer Ingelheim; has consulted for and has financial interests in Somaxon; has received research
support from the National Institutes of Health, Veteran’s Administration, Mohegan Sun Casino, the National Center
for Responsible Gaming and its affiliated Institute for Research on Gambling Disorders, and Psyadon, Forest
Laboratories, Ortho-McNeil, Oy-Control/Biotie and Glaxo-SmithKline pharmaceuticals; has participated in
surveys, mailings or telephone consultations related to drug addiction, impulse control disorders or other health
topics; has consulted for law offices and the federal public defender’s office in issues related to impulse control
disorders; provides clinical care in the Connecticut Department of Mental Health and Addiction Services Problem
Gambling Services Program; has performed grant reviews for the National Institutes of Health and other agencies;
has guest-edited journal sections; has given academic lectures in grand rounds, CME events and other clinical or
scientific venues; and has generated books or book chapters for publishers of mental health texts. The content of
this manuscript is solely the responsibility of the authors and does not necessarily represent the official views of the
funding agencies. This manuscript was supported in part by the NIH (K01 AA 019694, K05 AA014715, R01
DA019039, P20 DA027844, RC1 DA028279), the VA VISN1 MIRECC, the Connecticut Department of Mental
Health and Addiction Services and a Center of Research Excellence Award from the National Center for
Responsible Gaming and its affiliated Institute for Research on Gambling Disorders.

References
Abroms BD, Gottlob L, Fillmore MT. Alcohol effects on inhibitory control of attention:

Distinguishing between intentional and automatic mechanisms. Psychopharmacology. 2006;
188:324–334. [PubMed: 16953382]

Addolorato G, Leggio L, Abenavoli L, Gasbarrini G. the Alcoholism Treatment Study Group.
Neurobiochemical and clinical aspects of craving in alcohol addiction: a review. Addictive
Behaviors. 2005; 30:1209–1224. [PubMed: 15925129]

American Psychiatric Association (APA). Diagnostic and statistical manual of mental disorders, 4th
edition, text revision. Washington, DC: American Psychiatric Association; 2000.

Arnsten AF. Catecholamine and second messenger influences on prefrontal cortical networks of
“representational knowledge”: A rational bridge between genetics and the symptoms of mental
illness. Cerebral Cortex. 2007; 17(Suppl 1):i6–i15. [PubMed: 17434919]

Bechara A. Decision making, impulse control and loss of willpower to resist drugs: A neurocognitive
perspective. Nature Neuroscience. 2005; 8:1458–1463.

Behrendt S, Wittchen H-U, Hofler M, Lieb R, Ping Low NC, Rehm J, Beesdo K. Risk and speed of
transitions to first alcohol dependence symptoms in adolescents: A 10-year longitudinal community
study in Germany. Addiction. 2008; 103:1638–1647. [PubMed: 18821874]

Beseler C, Taylor LA, Leeman RF. An Item Response Theory analysis of the DSM-IV alcohol use
disorder criteria and “binge” drinking in undergraduates. Journal of Studies on Alcohol and Drugs.
2010; 71:418–423. [PubMed: 20409436]

Bickel WK, Marsch LA. Toward a behavioral economic understanding of drug dependence: Delay
discounting processes. Addiction. 2001; 96:73–86. [PubMed: 11177521]

Blanco C, Potenza MN, Kim SW, Ibanez A, Zaninelli R, Saiz-Ruiz J, Grant JE. A pilot study of
impulsivity and compulsivity in pathological gambling. Psychiatry Research. 2009; 167:161–168.
[PubMed: 19339053]

Bond AJ. Drug-induced behavioral disinhibition: Incidence, mechanisms and therapeutic implications.
CNS Drugs. 1998; 9:41–57.

Borsari B. Drinking games in the college environment: A review. Journal of Alcohol and Drug
Education. 2004; 48:29–51.

Brewer JA, Potenza MN. The neurobiology and genetics of impulse control disorders: Relationships to
drug addictions. Biochemical Pharmacology. 2008; 75:63–75. [PubMed: 17719013]

Buckholtz JW, Treadway MT, Cowan RL, Woodward ND, Li R, Ansari, Zald DH. Dopaminergic
network differences in human impulsivity. Science. 2010; 329:532. [PubMed: 20671181]

Buu A, Wang W, Schroder SA, Kalaida NL, Puttler LI, Zucker R. Developmental emergence of
alcohol use disorder symptoms and their potential as early indicators for progression to alcohol
dependence in a high-risk sample: A longitudinal study from childhood to early adulthood. Journal
of Abnormal Psychology. (in press).

Leeman et al. Page 14

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Caetano R. The identification of alcohol dependence criteria in the general population. Addiction.
1999; 94:255–267. [PubMed: 10396793]

Carver CS, White TL. Behavioral inhibition, behavioral activation, and affective responses to
impending reward and punishment: The BIS/BAS scales. Journal of Personality and Social
Psychology. 1994; 67:319–333.

Casey BJ, Duhoux S, Cohen MM. Adolescence: What Do Transmission, Transition, and Translation
Have to Do with It? Neuron. 2010:749–760. [PubMed: 20826307]

Chambers RA, Taylor JR, Potenza MN. Developmental neurocircuitry of motivation in adolescence: A
critical period of addiction vulnerability. American Journal of Psychiatry. 2003; 160:1041–1052.
[PubMed: 12777258]

Chick J. Is there a unidimensional alcohol dependence syndrome? British Journal of Addictions.
1980:265–280.

Chick J, Duffy JC. Application to the alcohol dependence syndrome of a method of determining the
sequential development of symptoms. Psychological Medicine. 1979; 9:313–319. [PubMed:
472077]

Chung T, Martin CS. Concurrent and discriminant validity of DSM-IV symptoms of impaired control
over alcohol consumption in adolescents. Alcoholism: Clinical and Experimental Research. 2002;
26:485–492.

Chung T, Martin CS. What were they thinking? Adolescents’ interpretations of DSM-IV alcohol
symptom queries and implications for diagnostic validity. Drug and Alcohol Dependence. 2005;
80:191–200. [PubMed: 15894432]

Cooney NL, Litt MD, Morse PA, Bauer LO, Gaupp L. Alcohol cue reactivity, negative-mood
reactivity, and relapse in treated alcoholic men. Journal of Abnormal Psychology. 1997; 106:243–
250. [PubMed: 9131844]

Cooper ML, Russell M, Skinner JB, Windle M. Development and validation of a three-dimensional
measure of drinking motives. Psychological Assessment. 1992; 4:123–132.

Crabbe J. Consilience of rodent and human phenotypes relevant for alcohol dependence. Addiction
Biology. 2010; 15:103–108. [PubMed: 20148774]

Crabbe J, Bell RL, Ehlers CL. Human and laboratory rodent low response to alcohol: is better
consilience possible? Addiction Biology. 2010:125–144. [PubMed: 20148776]

Dalley JW, Everitt BJ, Robbins TW. Impulsivity, compulsivity, and top-down cognitive control.
Neuron. 2011; 69:680–694. [PubMed: 21338879]

Dalley JW, Fryer TD, Brichard L, Robinson ES, Theobald DE, Lääne K, Robbins TW. Nucleus
accumbens D2/3 receptors predict trait impulsivity and cocaine reinforcement. Science. 2007;
315:1267–1270. [PubMed: 17332411]

de Wit H. Priming effects with drugs and other reinforcers. Experimental and Clinical
Psychopharmacology. 1996; 4:5–10.

de Wit H. Laboratory-based assessment of alcohol craving in social drinkers. Addiction. 2000;
95:S165–S169. [PubMed: 11002911]

de Wit H. Impulsivity as a determinant and consequence of drug use: a review of underlying processes.
Addiction Biology. 2009; 14:22–31. [PubMed: 18855805]

de Wit H, Crean J, Richards JB. Effects of d-amphetamine and ethanol on a measure of behavioral
inhibition in humans. Behavioral Neuroscience. 2000; 114:830–837. [PubMed: 10959541]

Dick DM, Smith GT, Olausson P, Mitchell S, Leeman RF, O’Malley SS, Sher KJ. Understanding the
construct of impulsivity and its relationship to alcohol use disorders. Addiction Biology. 2010;
15:217–226. [PubMed: 20148781]

Dimeff, LA.; Baer, JS.; Kivlahan, DR.; Marlatt, GA. Brief Alcohol Screening and Intervention for
College Students (BASICS): A harm reduction approach. New York: Guilford Press; 1999.

Edwards G, Gross MM. Alcohol dependence: Provisional description of a clinical syndrome. British
Medical Journal. 1976; 1:1058–1061. [PubMed: 773501]

Everitt BJ, Robbins TW. Neural systems of reinforcement for drug addiction: From actions to habits to
compulsion. Nature Neuroscience. 2005; 8:1481–1489.

Leeman et al. Page 15

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Eysenck SBG, Pearson PR, Easting G, Allsopp JF. Age norms for impulsiveness, venturesomeness and
empathy in adults. Personality and Individual Differences. 1985; 6:613–619.

Field M, Wiers RW, Christiansen P, Fillmore MT, Verster JC. Acute Alcohol Effects on Inhibitory
Control and Implicit Cognition: Implications for Loss of Control Over Drinking. Alcoholism:
Clinical & Experimental Research. 2010; 34:1346–1352.

Fillmore MT. Drug abuse as a problem of impaired control: Current approaches and findings.
Behavioral and Cognitive Neuroscience Reviews. 2003; 2:179–197. [PubMed: 15006292]

Fineberg NA, Potenza MN, Chamberlain SR, Berlin HA, Menzies L, Bechara A, Hollander E. Probing
compulsive and impulsive behaviors, from animal models to endophenotypes: a narrative review.
Neuropsychopharmacology. 2010; 35:591–604. [PubMed: 19940844]

Finn PR, Hall J. Cognitive ability and risk for alcoholism: short-term memory capacity moderates
personality-risk for alcohol abuse. Journal of Abnormal Psychology. 2004; 113:569–581.
[PubMed: 15535789]

Gauggel S, Heusinger A, Forkmann T, Boecker M, Lindenmeyer J, Cox WM, Staedtgen M. Effects of
alcohol cue exposure on response inhibition in detoxified alcohol-dependent patients. Alcoholism:
Clinical and Experimental Research. 2010; 34:1584–1589.

Giancola PR, Josephs RA, Parrott DJ, Duke AA. Alcohol myopia revisited: Clarifying aggression and
other acts of disinhibition through a distorted lens. Perspectives on Psychological Science. 2010;
5:265–278.

Grant JE, Chamberlain SR, Odlaug BL, Potenza MN, Kim SW. Memantine shows promise in reducing
gambling severity and cognitive inflexibility in pathological gambling: A pilot study.
Psychopharmacology. 2010; 212:603–612. [PubMed: 20721537]

Gray, JA. The psychology of fear and stress. 2nd ed. New York: Cambridge; 1987.

Green, L.; Myerson, J. Experimental and correlational analyses of delay and probability discounting.
In: Madden, GJ.; Bickel, WK., editors. Impulsivity: The behavioral and neurological science of
discounting. Washington, D.C: American Psychological Association; 2009. p. 67-92.

Hagman BT, Cohn AM. Toward DSM-V: Mapping the alcohol use disorder continuum in college
students. Drug & Alcohol Dependence. 2011; 118:202–208. [PubMed: 21514750]

Harrison EL, Desai RA, McKee SA. Non-daily smoking and alcohol use, hazardous drinking, and
alcohol diagnoses among young adults: Findings from the NESARC. Alcoholism: Clinical &
Experimental Research. 2008; 32:2081–2087.

Heather N. Impaired control: A concept of fundamental significance. Addiction. 1995; 90:1025–1036.
[PubMed: 7549773]

Heather N, Tebbutt JS, Mattick RP, Zamir R. Development of a scale for measuring impaired control
over alcohol consumption: a preliminary report. Journal of Studies on Alcohol. 1993; 54:700–709.
[PubMed: 8271806]

Hicks BM, Iacono WG, McGue M. Consequences of an adolescent onset and persistent course of
alcohol dependence in men: Adolescent risk factors and adult outcomes. Alcoholism: Clinical &
Experimental Research. 2010; 34:819–833.

Hingson RW, Zha W, Weitzman ER. Magnitude of and trends in alcohol-related mortality and
morbidity among U.S. college students ages 18–24, 1998–2005. Journal of Studies on Alcohol and
Drugs. 2009; (suppl 16):12–20. [PubMed: 19538908]

Houben K, Nederkoorn C, Wiers RW, Jansen A. Resisting temptation: Decreasing alcohol-related
affect and drinking behavior by training response inhibition. Drug and Alcohol Dependence. 2011;
116:132–136. [PubMed: 21288663]

Hustad JTP, Barnett NP, Borsari B, Jackson K. Web-based alcohol prevention for incoming college
students: A randomized controlled trial. Addictive Behaviors. 2010; 35:183–189. [PubMed:
19900763]

Hustad JTP, Carey KB, Carey MP, Maisto S. Self-regulation, alcohol consumption and consequences
in college student heavy drinkers: A simultaneous latent growth analysis. Journal of Studies on
Alcohol and Drugs. 2009; 70:373–382. [PubMed: 19371488]

Jackson KM, Sher KJ, Gotham HJ, Wood PK. Transitioning into and out of large-effect drinking in
young adulthood. Journal of Abnormal Psychology. 2001; 110:378–391. [PubMed: 11502081]

Leeman et al. Page 16

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Jellinek, EM. The disease concept of alcoholism. New Haven, CT: College and University Press;
1960.

Jentsch JD, Taylor JR. Impulsivity resulting from frontostriatal dysfunction in drug abuse:
Implications for the control of behavior by reward-related stimuli. Psychopharmacology. 1999;
146:373–390. [PubMed: 10550488]

Johnston, LD.; O'Malley, PM.; Bachman, JG.; Schulenberg, JE. Monitoring the Future national survey
results on drug use, 1975–2010. Volume II: College students and adults ages 19–50. Ann Arbor:
Institute for Social Research, The University of Michigan; 2011.

Jones A, Guerrieri R, Fernie G, Cole J, Goudie A, Field M. The effects of priming restrained versus
disinhibited behaviour on alcohol-seeking in social drinkers. Drug and Alcohol Dependence. 2011;
113:55–61. [PubMed: 20724083]

Jones BT, Corbin W, Fromme K. A review of expectancy theory and alcohol consumption. Addition.
2001; 96:57–72.

Kagan J. Reflection-impulsivity: The generality and dynamics of conceptual tempo. Journal of
Abnormal Psychology. 1966; 71:17–24. [PubMed: 5902550]

Kahler CW, Epstein EE, McCrady BA. Loss of control and inability to abstain: The measurement of
and the relationship between two constructs in male alcoholics. Addiction. 1995; 90:1025–1036.
[PubMed: 7549773]

Krishnan-Sarin S, Reynolds B, Duhig AM, Smith A, Liss T, McFetridge A, Potenza MN. Behavioral
impulsivity predicts treatment outcome in a smoking cessation program for adolescent smokers.
Drug & Alcohol Dependence. 2007; 88:79–82. [PubMed: 17049754]

Langenbucher JW, Chung T. Onset and staging of DSM- IV alcohol dependence using mean age and
survival hazard methods. Journal of Abnormal Psychology. 1995; 104:346–354. [PubMed:
7790636]

Leeman RF, Corbin WR, Fucito LM, Urwin JW, O’Malley SS. Predictors of interest in an alcohol
reduction clinical trial of naltrexone among undergraduates. 2011 Manuscript submitted for
publication.

Leeman, RF.; Fenton, M.; Kulesza, M.; Stewart, DW.; Taylor, LA.; Copeland, AL. Impaired control
mediates associations between impulsivity and alcohol-related problems. Poster presented at the
satellite meeting of the International Society for Research on Impulsivity held at the annual
meeting of the Research Society on Alcoholism; San Diego, CA. 2009 Jun.

Leeman RF, Fenton M, Volpicelli JR. Impaired control and undergraduate problem drinking. Alcohol
& Alcoholism. 2007; 42:42–48. [PubMed: 17142826]

Leeman RF, Heilig M, Cunningham CL, Stevens DN, Duka T, O’Malley SS. Ethanol consumption:
How should we measure it? Achieving consilience between human and animal phenotypes.
Addiction Biology. 2010; 15:109–124. [PubMed: 20148775]

Leeman RF, Toll BA, Taylor LA, Volpicelli JR. Alcohol-induced disinhibition expectancies and
impaired control as prospective predictors of problem drinking in undergraduates. Psychology of
Addictive Behaviors. 2009; 23:553–563. Correction published in vol. 24, p. 435. [PubMed:
20025361]

Leeman RF, Toll BA, Volpicelli JR. The Drinking-Induced Disinhibition Scale (DIDS): A measure of
three types of disinhibiting effects. Addictive Behaviors. 2007; 32:1200–1219. [PubMed:
16989958]

Levine HG. The discovery of addiction: Changing conceptions of habitual drunkenness in America.
Journal of Studies on Alcohol. 1978; 39:143–174. [PubMed: 344994]

Littlefield, AK.; Sher, KJ. Alcohol use disorders in young adulthood. In: Grant, JE.; Potenza, MN.,
editors. Young adult mental health. New York: Oxford University Press; 2009. p. 292-310.

Littlefield AK, Sher KJ, Wood PK. Do changes in drinking motives mediate the relation between
personality change and the “maturing out” of problem drinking? Journal of Abnormal Psychology.
2010:93–105. [PubMed: 20141246]

Logan, GD. On the ability to inhibit thought and action. A users' guide to the stop signal paradigm. In:
Dagenbach, D.; Carr, TH., editors. Inhibitory processes in attention, memory and language. San
Diego, CA: Academic Press; 1994. p. 189-236.

Leeman et al. Page 17

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Lyvers M. “Loss of control” in alcoholism and drug addiction: A neuroscientific interpretation.
Experimental and Clinical Psychopharmacology. 2000; 8:225–249. [PubMed: 10843306]

Marczinski CA, Abroms BD, Van Selst M, Fillmore MT. Alcohol-induced impairment of behavioral
control: Differential effects on engaging vs. disengaging responses. Psychopharmacology. 2005;
182:452–459. [PubMed: 16075287]

Marczinski CA, Fillmore MT. Alcohol increases reliance on cues that signal acts of control.
Experimental & Clinical Psychopharmacology. 2005a; 13:15–24. [PubMed: 15727499]

Marczinski CA, Fillmore MT. Compensating for alcohol-induced impairment of control: effects on
inhibition and activation of behavior. Psychopharmacology (Berl). 2005b; 181:337–46. [PubMed:
15830219]

Martens MP, Martin JL, Littlefield AK, Murphy JG, Cimini MD. Changes in protective behavioral
strategies and alcohol use among college students. Drug and Alcohol Abuse. (in press).

Martin CS, Kaczynski NA, Maisto SA, Bukstein OM, Moss HB. Patterns of DSM-IV alcohol abuse
and dependence symptoms in adolescent drinkers. Journal of Studies on Alcohol. 1995; 56:672–
680. [PubMed: 8558899]

McKim, WA. Drugs and behavior: An introduction to behavioral pharmacology (6th ed.). Englewood
Cliffs, NJ: Prentice-Hall; 2006.

Mezzich AC, Tarter RE, Feske U, Kirisci L, McNamee RL, Day B-S. Assessment of risk for substance
use disorder consequent to consumption of illegal drugs: Psychometric validation of the
neurobehavior disinhibition trait. Psychology of Addictive Behaviors. 2007; 21:508–513.
[PubMed: 18072833]

Miller MA, Fillmore MT. Persistence of attentional bias toward alcohol-related stimuli in intoxicated
social drinkers. Drug & Alcohol Dependence. 2011; 117:184–189. [PubMed: 21349660]

Modell JG, Mountz JM, Beresford TP. Basal ganglia/limbic striatal and thalamocortical involvement
in craving and loss of control in alcoholism. Journal of Neuropsychiatry and Clinical
Neurosciences. 1990; 2:123–144. [PubMed: 1983775]

Modell JG, Mountz JM, Glaser FB, Lee JY. Effect of haloperidol on measures of craving and impaired
control in alcoholic subjects. Alcoholism: Clinical and Experimental Research. 1993; 17:234–240.

Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC. Psychiatric aspects of impulsivity.
American Journal of Psychiatry. 2001; 158:1783–1793. [PubMed: 11691682]

Morean ME, Corbin WR. Subjective response to alcohol: a critical review of the literature.
Alcoholism: Clinical and Experimental Research. 2010; 34:385–395.

Mulvihill LE, Skilling TA, Vogel-Sprott M. Alcohol and the ability to inhibit behavior in men and
women. Journal of Studies on Alcohol. 1997; 58:600–605. [PubMed: 9391919]

Nagoshi CT. Perceived control of drinking and other predictors of alcohol use and problems in a
college student sample. Addiction Research. 1999; 7:291–306.

National Institute on Alcohol Abuse and Alcoholism. NIAAA Newsletter: Winter; 2004. NIAAA
council approves definition of binge drinking. http://pubs.niaaa.nih.gov/publications/Newsletter/
winter2004/Newsletter_Number3.pdf

O'Brien CP, Volkow N, Li T-K. What’s in a word? Addiction versus dependence for DSM-V.
American Journal of Psychiatry. 2006; 163:764–765. [PubMed: 16648309]

Oddy BW, Barry RJ. The relationship of N2 and P3 to inhibitory processing of social drinkers in a go/
no-go task. International Journal of Psychophysiology. 2009; 72:323–330. [PubMed: 19250950]

Oberlin BG, Grahame NJ. High-alcohol preferring mice are more impulsive than low-alcohol
preferring mice as measured in the delay discounting task. Alcoholism: Clinical and Experimental
Research. 2009; 33:1294–1303.

Ostling EW, Fillmore MT. Tolerance to the impairing effects of alcohol on the inhibition and
activation of behavior. Psychopharmacology. 2010; 212:465–473. [PubMed: 20686751]

Palfai TP, Ostafin BD. Action identification of drinking and self-control. Psychology of Addictive
Behaviors. 2010; 24:145–150. [PubMed: 20307122]

Palmer RS, Corbin WR, Cronce JM. Protective strategies: A mediator of risk associated with age
drinking onset. Addictive Behaviors. 2010; 35:486–491. [PubMed: 20092955]

Leeman et al. Page 18

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://pubs.niaaa.nih.gov/publications/Newsletter/winter2004/Newsletter_Number3.pdf
http://pubs.niaaa.nih.gov/publications/Newsletter/winter2004/Newsletter_Number3.pdf


Patock-Peckham JA, Cheong J, Balhorn ME, Nagoshi CT. A social learning perspective: A model of
parenting styles, self-regulation, perceived drinking control, and alcohol use and problems.
Alcoholism: Clinical and Experimental Research. 2001; 25:1284–1292.

Patock-Peckham JA, Hutchinson GT, Cheong J, Nagoshi CT. Effect of religion and religiosity on
alcohol use in a college student sample. Drug and Alcohol Dependence. 1998; 49:81–88.
[PubMed: 9543644]

Patock-Peckham JA, King KM, Backer-Fulghum LM, Morgan-Lopez AA, Leeman RF.
Multidimensional impulsiveness and the gender specific mediational links between parenting
styles, drinking control, and alcohol-related problems. Alcoholism: Clinical and Experimental
Research. 2011 Jun.35(Supplement 1):207A.

Patock-Peckham JA, King KM, Morgan-Lopez AA, Ulloa EC, Filson Moses JM. The gender specific
mediational links between parenting styles, parental monitoring, impulsiveness, drinking control,
and alcohol-related problems. Journal of Studies on Alcohol and Drugs. 2011; 72:247–258.
[PubMed: 21388598]

Patock-Peckham JA, Morgan-Lopez AA. College drinking behaviors: Mediational links between
parenting styles, impulse control, and alcohol-related outcomes. Psychology of Addictive
Behaviors. 2006; 20:117–125. [PubMed: 16784353]

Patton, JH.; Stanford, MS. Psychology of impulsivity. In: Grant, JE.; Potenza, MN., editors. Oxford
handbook of impulse control disorders. New York: Oxford University Press; 2012. p. 262-275.

Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt impulsiveness scale. Journal of
Clinical Psychology. 1995; 51:768–774. [PubMed: 8778124]

Perry JL, Carroll ME. The role of impulsive behavior in drug abuse. Psychopharmacology. 2008;
200:1–26. [PubMed: 18600315]

Perry JL, Larson EB, German JP, Madden GJ, Carroll ME. Impulsivity (delay discounting) as a
predictor of acquisition of IV cocaine self-administration in female rats. Psychopharmacology.
2005; 178:193–201. [PubMed: 15338104]

Pickering C, Liljequist S. Cue-induced behavioral activation: A novel model of alcohol craving?
Psychopharmacology. 2003:307–313. [PubMed: 12684740]

Potenza MN, de Wit H. Control yourself: Alcohol and impulsivity. Alcoholism: Clinical &
Experimental Research. 2010; 34:1303–1305.

Potenza MN, Sofuoglu M, Carroll KM, Rounsaville BJ. Neuroscience of behavioral and
pharmacological treatments for addictions. Neuron. 2011; 69:695–712. [PubMed: 21338880]

Poulos CX, Parker JL, Le DA. Increased impulsivity after injected alcohol predicts later alcohol
consumption in rats: Evidence for “loss-of-control drinking” and marked individual differences.
Behavioral Neuroscience. 1998; 112:1247–1257. [PubMed: 9829802]

Quinn PD, Fromme K. Subjective response to alcohol challenge: A quantitative review. Alcoholism
Clinical & Experimental Research. 2011; 35:1759–1770.

Read JP, Kahler CW, Strong DR, Colder CR. Development and preliminary validation of the young
adult alcohol consequences questionnaire. Journal of Studies on Alcohol and Drugs. 2006;
67:169–177.

Read JP, Merrill JE, Kahler CW, Strong DR. Predicting functional outcomes among college drinkers:
Reliability and predictive validity of the Young Adult Alcohol Consequences Questionnaire.
Addictive Behaviors. 2007; 32:2597–2610. [PubMed: 17706888]

Read JP, Beattie M, Chamberlain R, Merrill JE. Beyond the “binge” threshold: Heavy drinking
patterns and their association with alcohol involvement indices in college students. Addictive
Behaviors. 2008; 33:225–234. [PubMed: 17997047]

Reynolds B, Ortengren A, Richards JB, de Wit H. Dimensions of impulsive behavior: Personality and
behavioral measures. Personality and Individual Differences. 2006; 40:305–315.

Rodd ZA, Bell RL, Sable HJK, Murphy JM, McBride WJ. Recent advances in animal models of
alcohol craving and relapse. Pharmacology, Biochemistry, & Behavior. 2004; 79:439–450.

Rubio G, Jimenez M, Rodrigues-Jimenez R, Martinez I, Avila C, Ferre F, Palomo T. Alcoholism:
Clinical and Experimental Research. 2008:1681–1687.

Leeman et al. Page 19

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Rutherford HJV, Mayes LC, Potenza MN. Neurobiology of Adolescent Substance Use Disorders:
Implications for Prevention and Treatment. Child and Adolescent Psychiatric Clinics of North
America. 2010; 19:479–492. [PubMed: 20682216]

Rutledge PC, Park A, Sher KJ. 21st birthday drinking: Extremely extreme. Journal of Consulting and
Clinical Psychology. 2008; 76:511–516. [PubMed: 18540744]

Schultz W. Potential vulnerabilities of neuronal reward, risk, and decision mechanisms to addictive
drugs. Neuron. 2011; 69:603–617. [PubMed: 21338874]

Sher KJ, Trull TJ. Personality and disinhibitory psychopathology: Alcoholism and antisocial
personality disorder. Journal of Abnormal Psychology. 1994; 103:92–102. [PubMed: 8040486]

Shiffman S, Stone AA, Hufford M. Ecological momentary assessment. Annual Review of Clinical
Psychology. 2008; 4:1–32.

Sinha R. How does stress increase risk of drug abuse and relapse? Psychopharmacology. 2001:343–
359. [PubMed: 11797055]

Sugarman DE, Carey KB. The relationship between drinking control strategies and college student
alcohol use. Psychology of Addictive Behaviors. 2007; 21:338–345. [PubMed: 17874884]

Verdejo-García A, Lawrence AJ, Clark L. Impulsivity as a vulnerability marker for substance-use
disorders: Review of findings from high-risk research, problem gamblers and genetic association
studies. Neuroscience & Biobehavioral Reviews. 2008; 32:777–810. [PubMed: 18295884]

Volkow ND, Fowler JS, Wang GJ. The addicted human brain: Insights from imaging studies. Journal
of Clinical Investigation. 2003; 111:1444–1451. [PubMed: 12750391]

Walter H, Ramskogler K, Semler B, Lesch OM, Platz W. Dopamine and alcohol relapse: D1 and D2
antagonists increase relapse rates in animal studies and in clinical trials. Journal of Biomedical
Science. 2001; 8:83–88. [PubMed: 11173980]

Weafer J, Fillmore MT. Individual differences in acute alcohol impairment of inhibitory control
predict ad libitum alcohol consumption. Psychopharmacology. 2008; 201:315–324. [PubMed:
18758758]

Wechsler H, Moeyknes B, Davenport A, Castillo S, Hansen J. The adverse impact of heavy episodic
drinkers on other college students. Journal of Studies on Alcohol. 1995; 56:628–634. [PubMed:
8558894]

White HR, Labouvie EW. Towards the assessment of adolescent problem drinking. Journal of Studies
on Alcohol. 1989; 50:30–37. [PubMed: 2927120]

Whiteside SP, Lynam DR. The five factor model and impulsivity: Using a structural model of
personality to understand impulsivity. Personality and Individual Differences. 2001; 30:669–689.

Wiers RW, Bartholow BD, van den Wildenberg E, Thush C, Engels RCME, Sher KJ, Stacy AW.
Automatic and controlled processes and the development of addictive behaviors in adolescents:
A review and a model. Pharmacology Biochemistry and Behavior. 2007; 86:263–283.

Winstanley CA, Theobald DE, Dalley JW, Robbins TW. Fractionating impulsivity: Contrasting effects
of central 5-HT depletion on different measures of impulsive behavior.
Neuropsychopharmacology. 2004; 29:1331–1343. [PubMed: 15054475]

World Health Organization (WHO) Staff. ICD-10 classifications of mental and behavioural disorder:
Clinical descriptions and diagnostic guidelines. Albany, NY: World Health Organization; 1992.

Yi, H.; Williams, GD.; Smothers, BA. Trends in Alcohol-Related Fatal Traffic Crashes: United States,
1977–2002. Bethesda, MD: National Institute on Alcohol Abuse and Alcoholism; 2004.
Surveillance Report No. 69.

Zuckerman, M. Sensation seeking: Beyond the optimum level of arousal. Mahwah, NJ: Lawrence
Erlbaum; 1994.

Leeman et al. Page 20

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Leeman et al. Page 21

Table 1

Relevant Terms Concerning Impaired Control over Alcohol Use

Aspect of impaired
control

Exact wording of DSM-
IV criteria (APA, 2000,
p. 197)

Common
shorthand for
DSM-IV criteria

Exact wording of ICD-10
criterion (WHO, 1992, p.
75)

Terminology from
Jellinek’s
conceptualization

Difficulty controlling
alcohol use once it has
started

The substance is often taken in
larger amounts or over a longer
period than was intended

Larger/longer Difficulties in controlling
substance-taking behaviour
in terms of its onset,
termination, or levels of use

Loss of control

Difficulty avoiding alcohol
use altogether

There is a persistent desire or
unsuccessful efforts to cut down or
control substance use

Quit/control Included in above criterion Inability to abstain
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